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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anrebpa u Hadaga MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydaromuxcs 10 —11 kimaccoB paspaboraHa Ha
ocHOBe DeiepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYECKOMY OOpa30BaHHUIO, W TPAIUIMA POCCUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECTIEUYHMBAET OBIAJICHUE KIFOYCBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHmsl, MEIOCTHOCTh OOIIEKYIBTYPHOTO, JIAYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIM3a» SIBIAETCS OAHUM M3
HauOoyiee 3HAYMMBIX B MpPOrpaMMe CTapilied IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH O0OECNEYMBAET WHCTPYMEHTAJbHYIO 0a3y Uil HU3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroil CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllMXCs Ha YPOBHE, HEOOXOJUMOM I OCBOCHUS
KypcoB HHGOpPMATHUKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTIKCHUSI B MAaTEMaTHIECKOM opMme.

Kypc anrebpsl 1 Hayanm MaTeMaTHYECKOTO aHaln3a 3aKJIaIbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJICHUS 3aKOHaMu (PU3HUKH, XUMUHU, OWOJIOTHH, TMOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMUKM U OOIIECTBEHHOW KU3HHU, TO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX MH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe BpeMs OBIaJieHHE
a0CTpaKTHBIMM U JIOTHYECKH CTPOTMMHM MATEMaTHYECKUMHU KOHCTPYKIHSIMU
pa3BHMBaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPXKIEHUS, UCIO0JIb30BaTh 0000IIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue U
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X071e n3yueHus
anreOpsl W HaYaJl MaTeMaTUYeCKOro aHajiu3a B CTaplieil IIKoJe Yydaliuecs
MOJIYYalOT HOBBIM ONBIT pEIIEHUs MPUKIATHBIX 3a/lady, CaMOCTOATEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJEH pealibHbIX CUTYyallMd W WHTEpHpeTaluu
MOJIYYEHHBIX  PEIICHUM, 3HAKOMSTCA C  NOpUMEpPaMU  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE M B HCKYCCTBE, C BbIJAIOIMIMMUCA
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

Kypc obnamaer 3HaYMTETBbHBIM BOCHUTATEIbHBIM TOTEHIIMAIOM, KOTOPBII
peanusyercs Kak 4epe3 y4deOHBbI Marepuall, CocOOCTBYIOUIUN (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHIIEHTpAalMy BHUMAaHHsI U OTBETCTBEHHOCTH 3 ITOJYYEHHBIN pe3yJIbTaT.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajiaM MaTeMaTHYeCKOTO
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyUEHHS.

CrpykTtypa Kypca «Anredpa 1 Hayala MaTeMaTHUYE€CKOIO aHaIN3a» BKIIOYAET
CIIEIYIOIUE COJNEPKATEIBHO-METOANYECKUE JIMHUKA: «YHcia W BBIYMCICHUD,
«Dynkun  u - rpaduku», «YpaBHEeHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4eCcKOro aHamusza», «MHoOXkecTBa W JIOTMKa». DBce OCHOBHBbIE
COZEPKATEIIBHO-METOIUYECKUE JIMHUM H3y4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusi B cTapllei IIKOJIe, €CTECTBEHHO JOMOJIHAA APYr JIpyra U MOCTEIEHHO
HACBHIIIAACh HOBBIMH TEMaMM M  pasaeinaMu. JIaHHBII Kypc  SIBJISETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aJire0pa, TPUTOHOMETPHSI, MaTEMaTUUYECKUI aHAJIN3,
Teopusi MHOKecTB U Jp. [lo Mepe Toro kak ywamiuecs OBIIaJieBalOT BCcE Oosee
MIMPOKUM MATEMaTHYECKUM aIllapaTroM, y HUX MOCJIEI0BaTeNIbHO (popMUpyeTCs U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MAaTEMaTHYECKYyI0 MOJEIb PEAIBHON
CUTyallMM, TPUMEHATh 3HAaHUS, NOJIydeHHble B Kypce «Anredpa u Haudana
MaTEeMaTHYECKOTO aHAIHN3a», JUIsl PEIICHUS] CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTEMaTUYECKOH 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOTYUYEHHBII pe3yJIbTaT.

CopepxarenpHo-MeTOAMYECKas JIMHUA «Hucna u BBIYMCIICHUS» 3aBEpPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIB30BAHUS ACHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HAYyaTO B OCHOBHOM mmikojie. B crapumel mikose oco0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4HCIA, yMEHHE
pPAalMOHAJIBHO BBINOJHATE JEHCTBHS C HUMH, J€JaThb IPUKHUIKY, OLIEHUBATH
pesyabTar. OOyuaromuecss MONy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JIEUCTBUM C YKCIIaMH, 3alUCaHHBIMU B CTaHJIapTHOM (opme,
UCIIOJIb30BAaHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUIA.

JIuans «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS Ha MPOTSHKEHHHM BCETO
oOydyeHHs B CTapuied NIKOJIE, MOCKOJbKY B KaXIOM pasJieje MNporpaMMbl
IPEIyCMOTPEHO pPELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaI€BAOT
pa3IMYHBIMM METOJAMU pELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKa3aTeJbHBIX, JOrapu(MUUECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHHUS UCIIOJIB3YIOTCS ITPU UCCIIEIOBAHNN
(GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEUICHUH MPUKIAIHBIX 3a7ad M 3a]ad Ha
HaXOXKJEHUE HauOONBIINX W HAUMEHbUIMX 3HayeHuHM QyHkuuu. [laHHas
collep)kaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmMupoBaHHE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMmysiaM, NpeoOpa3oBaHUsS IIENIbIX, PaLUOHAIBHBIX,
UPPAaLAOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPDAXKCHUM, a TAKXKE BBIPAKEHUH,



CoJiep)KalluX CTerneHu M Jjorapupmel. braromaps u3yuyeHUro anreOpanyeckoro
Marepuaga IPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUICHUS Yy4yauuxcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX
paccyxneHuid, pabOTBl ¢  CHUMBOJBHBIMH  (opMamu,  MPEACTABICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEl B BHJE PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraet d3(QQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUsS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
SA3bIKa HAYKU.

CopepxarenpHo-MeTonn4ecKass JUHUS «DyHKIUU U TpaduKm» TECHO
NepeIIeTaeTcs ¢ IPYyruMHU JIMHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 331aET
MOCJIEI0BATENBHOCTh U3YUYECHUS Marepuaa. N3yuenne CTEIEHHOM,
MI0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (YHKIIMMA, UX CBOMCTB
U rpaMKoOB, UCIOJb30BaHUE (PYHKIUH JJIs pelIeHus 3a7ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Oonblloe BHMMAaHHE
yaenserca (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. Matepuan 3Toi colepKaTeIbHON JIMHAK HaIleJIeH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
pazinuHoOr (dopMme: aHATUTHYECKOM, rpaduyeckoid U ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHas JnHHAS «Hadana MaremMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YYaloIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Trpaduku (QYHKIUNA, ONpeneisiTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHUA, BBIYUCILATH IUIOMAAU (QUIyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI IpoleccoB. JlaHHas colepkareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pPealbHbIX CHUTYyalUi,
HAXOXKJEHUS HAWJIY4YlIEro pelleHHs B MPUKIAAHBIX, B TOM YHCIE COI[MATbHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-IOIHUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U HuckyccrBe. OOyuaromuecs Y3HAIOT O
BBIIAIONIMXCST PE3yJbTaTaX, MOJYUYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

ConepxarenpbHO-MeTOAMYECKast TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€OpeTHMKO-MHOKECTBEHHBIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJBHOM MAaTEMATUKHU WU IpEjIarator



HamOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONMN BCE pa3/iebl MATEMATHKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTUYCCKUE JUCIUIIINHBI B €IUHOC
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKH W HWCIIOJIb30BaTh €ro s
BBIPKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa W Hadala MaTEMaTHYECKOTO aHAIN3a» MPHCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIHMPOBAHUSA, KOTOPBbIC IPU3BAHBI
c(hOopMHUPOBATH HABBIKU ITOCTPOSCHUS MOJICICH PEATbHBIX CUTYAIIHH, HCCIICIOBAHUS
ATUX MOJENICH C MOMOIIBIO ammapara ajareOpbl U MaTeMaTHYeCKOTO aHalu3a u
UHTEPIPETALUNA TIOYYCHHBIX Pe3yibTaToB. Takue 3aaHus BIUICTCHBI B KaxIbIN
U3 pa3JIesioB MPOrPaMMBI, IIOCKOJIBKY BECh MaTepuall Kypca IHUPOKO UCIIOJIb3YeTCs
JUTSI peleHusT IPUKIIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYCSCKUX 3a1a4
ydamiiecs: pa3BUBAOT HAOMIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIH30BaTh aHAJIOTHIO, 0000IIaTh W KOHKPETU3HPOBATH
npobnemy. [lesTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPUKIIATHBIX
3a/lay OpraHU3yeTcs B MpOIECCe M3YYCHHs BCEX TeM Kypca «Anredpa W Hayana
MaTEeMaTHYECKOTO aHATTN3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4eHHE Kypca aireOpbl M Hadal MaTeMaTUYeCKOTo
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 daca B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus — 170 gacos.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Parmmonansubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE IPOOU, MPOIEHTHI,
OCCKOHEUHbIE  MEepUoANYEcKue  npoldu.  ApudmeTHdyeckue  omepanud  C
palMoOHAIILHBIMU YHCIIaMU, TPE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHBIX OTpaciien
3HAHWUU U PEajbHOU JKU3HMU.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHambHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU 4YHuciamu. [IpulmmkEHHbIC
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHU.

Crenenb ¢ 1menbiM  nokazarteneMm. CranpaptHas  Qopma  3amucH
JNeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxdsmied  ¢Gopmbl  3alucH
JECUCTBUTENBHBIX YHCEN U1 PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTtemeHu.  JleWcTBuUS  C
apu(METUIECKUMH KOPHSMH HaTypajbHOW CTETICHHU.

CuHyC, KOCHHYC Y TaHI€HC YUCJIOBOrO0 aprymMeHTa. APKCHHYC, apKKOCHHYC,
APKTaHI€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix U JpoOHO-paImoOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPAaBHEHUN.

[IprmeHeHnEe ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7ad
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKU U PEaIbHOU KU3HH.

DYyHKIUY U TPaPUKU

Oyukuus, crnocoObl 3aganHus ¢QyHkuuu. ['padux ¢yskuuu. B3aumbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkiuu.
[TpomexxyTkH 3HaKOMIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUM.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LIETBIM MokasaresieMm. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 71-0i CTEIICHH.



Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEeHTa.

HauaJjia maTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATEIIbHOCTEH.
MOHOTOHHBIE TOCHENOBATEIBHOCTH.

Apudmernueckas U reomeTpuueckasi mporpeccuu. beckoneuHo yobiBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TreOMETPUYECKON
nporpeccund. Dopmysia CIOXKHBIX NMPOLEHTOB. VCmonab30BaHUE MPOTPECCUU IS
pelLIeHUs peAIbHBIX 3a/]1a4 MPUKIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOXeCTBO, omnepanuu HajJ MHoOKecTBaMu. Jluarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara Jjis OMNUCAaHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleCTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucna 1 BBIYMCICHUA

Harypanbnblie u nensie uyncia. [Ipu3zHaku Je1MMOCTH LEIbIX YUCEN.

CreneHb ¢ pallMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTEIICHMU.

Jlorapudwm uncna. JlecaTuuHble U HaTypaIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKeHU, COAEPKALIUX JTOTAPU(MBI.

[IpeoOpazoBaHure BBIPAKEHUH, COJEpPKAINUX CTENEHU C PAUOHATBHBIM
IIOKA3aTEIIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUsI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PelleHne NpuKIaaHbIxX 3a7a4 ¢ MOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHECHUM.

CucteMsl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/ady M3 pa3IMYHbBIX O0JacTeil HayKW M pealbHOU
KU3HHU.

DyHKUUHN U TPpaPuKH

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBI GyHKUMd. HaunOonbliee 1 HauMmeHblee
3Ha4Y€HHUE (PYHKIMU HA MPOMEKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

[TokazatenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKu.



Ncnonp3oBanue rpadmkoB GyHKIUNA JJIs PEIICHHS YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYyHKIUN Uil HCCIEIOBAHMUS MPOIECCOB H
3aBHCHMOCTEH, KOTOpPhI€ BO3HUKAIOT MPHU PEHICHUH 3a]a4 W3 JPYIHX Y4EOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Havana MmaTeMaTH4ecKOro aHajamnsa

HenpepsiBable pyHKIMKH. MeToa MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qynkuuu. ['eomerpuueckuii U QU3NYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXIEHUS
IPOU3BOJHON CyMMBI, POU3BE/ICHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxxaeHne HauOoIbIIero 1 HAMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOW [JIi HAXOXICHHUS HAWJIy4yllero pelIeHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOIOo
(bopmynoii unu rpaduKoM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudyeckuid ©u (U3MYECKUd CMmbIca. Bwruucienue
uHTerpana no popmyne Herorona—JleliOnura.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOKHO O0O0eCreyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX JTUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yKTCS:

['paxxnanckoe BoCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYyHKUUSIMHA 1 HA3HAYCHUEM.

[TatproTyeCcKOE€ BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOU UJICHTUYHOCTH, YBOXKCHUS K
[IPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILIEHUEM K
JTIOCTUAKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTE€MaTUYECKOW IIKOJIbI,
K MCIOJIb30BAaHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMHUKHM.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, pELIEHHUI, paccy X IEHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0O U 6e30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/IbIXaA, peryJispHas dusnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHOPTHUBHO-03J0POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BocruTaHue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccnrn W Ppeaqu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC TUIAHEI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHU4ecKoMy OOpa3oBaHHIO U
caMo0Opa30BaHUI0 Ha TPOTSHKEHWU BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMATUYECKON HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO 3KOJOTHYECKONW KYyJIbTYphl, TMOHHMAaHUEM BIIUSHUSA
COLIMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa JKOJOTMYECKUX  MpoOJeMm;
OpHEHTAlMEl HAa MPUMEHEHUWE MAaTeMaTUYECKMX 3HAHUW Ui PELICHUS 3a/1ad B
0o0JacCT  OKpyXaroumed cpeapl, IUIaHUPOBAHMS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN I OKPYKAIOIIEH CPEbI.

[MenHocTn HAy4YHOTr'O MO3HAHMUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(eppl 4YeIOBEYECKON MNeATEIbHOCTH, JTamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALUWH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTYpOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIIECTBIISATh TNMPOEKTHYK) W HCCIEHOBATEIBCKYH IEATEIbHOCTD
WHIVBUAYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YAIMUSHBIMU 0CUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenwvHwvle  Oelicméus,  obecneuusarom
Gdopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 00Yyuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJyCcalowe2o  mMupa,  NpuMeHeHue  J102UYecKux,
uccie0o8amenbCcKux onepayuil, ymenui pabomams ¢ ungopmayueti).

bazoBkie nornueckue AeUCTBUS:

1 BBISIBJISITH M XapaKTEPU30BaTh CYMIECTBCHHBIC MPU3HAKN MATEMATHUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUW MEXIY MOHIATHAMU; (HOPMYIUPOBATH
OTpe/Ie/ICHUSI  MOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJ1accu(UKaMy, OCHOBaHUS JUIsl OOOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (OpPMYJIUPOBATh U  NPeoOpa3OBbIBATh  CYXKACHUS:
YTBEpAUTENbHbIE U OTPULIATENIBHBIC, €AMHUYHBIE, YacTHbIE WU OOIIME;
YCIIOBHBIE;

BBISABIATL ~ MAaTEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3H U
OpoTUBOpeUMss B (akTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHUIX;
npeiaratb  KpUTEpUM Il BBIABICHUSA ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNL;

JeJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IMPOTUBHOTO), BHICTPAUBATh apryMEHTALMIO,
OPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIEHHUS U BBIBOJBI,

BbIOMpaTh Croco0 pemeHus y4yeOHOM 3adauu (CpaBHUBAaTh HECKOJIBKO
BApUAHTOB pElICHUs, BBIOMpAaTh Haubosiee MNOAXOASIIIUNA € YUYETOM
CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrie nccnenoBaTenbCKue JeHCTBUS:

[

MCITOJIB30BaTh BOTPOCHI KaK MCCIIEIOBATEIBCKUA WHCTPYMEHT IMO3HAHMS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CTUTAHMPOBAHHBIN DKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0beKTa, SIBICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
NPOBEAEHHOTO HAOIOIEHHUS, UCCIIEOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TaK)KE BBIIBUTATH
MIPEMOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nundopmariuei:

0

BBISIBIIATH NePUIIUTHI WHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMpaTh  MHPOPMAIMIO W3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CTPYKTYpHUpPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;



] OLIEHMBATh HaIEXHOCTD uHbOopMaIuu 110 CaMOCTOSATEILHO
c(OpMYJIUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHble Oclicmeus, o0becnedusaiom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 0OVHAIOUIUXCSL.

OOuienue:

O BOCHPMHMMATh M (DOPMYJIHpOBaTH CYKICHHS B COOTBETCTBHHU C
YCIIOBUSIMHU M LEISIMHU OOIICHHUS; SCHO, TOYHO, IPAMOTHO BhIpaXkaTh CBOIO
TOYKY 3PCHHS B YCTHBIX W NMHCBMEHHBIX TEKCTaX, JaBaTh IOSCHECHHUS 10
XOJIy pPeIIeHUs 3a]ja9i, KOMMEHTHPOBATh ITOTYICHHBIN pe3yiIbTar;

[ B Xojae 00CYXICHHMS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
Ipo0JIeMbl, pelraeMoi 3a/1auM, BHICKa3bIBATh HJICH, HAICJICHHBIC HA MIOUCK
pCIICHHUS; COMOCTABIATh CBOM CYXKJICHHS C CYXICHUSAMH JPYTux
YYaCTHUKOB JHAJiora, OOHApYXHBaTh Pa3IMYMe M CXOJCTBO IO3HIIHN; B
KOPPEKTHOM popMme HopMyIUpoBaTh pa3HOIIACHs, CBOM BO3PaKCHHS,

1 TPEeACTaBIATh  PE3yibTaThl  pEUICHUs  3aJauyd,  HAKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YUETOM 3aJ1ay IPE3CHTAIIUU U OCOOCHHOCTEH ay IUTOPHHU.

CoTpyAHUYECTBO:

() TOHMMATh ¥  WCIOJb30BaTh  NPEHMYIIECTBA  KOMAHJAHOW U
VH/IMBUIyJIbHON paOOThI MPH PEIIeHUH YIeOHBIX 3a/1a4; MPUHUMAThH 11eJTb
COBMECTHOH JESITeNbHOCTH, IJIAaHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThl, pactpenessTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;

(1 y4acTBOBATh B IPYIIOBLIX opMax padoTsl (00CykaeHMs, OOMEH MHEHUI,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMH KOMAaH/IbI;
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvnvie  pecynamuenuie oeticmaus, obecneuugaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanusi:

COCTaBJISITh TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(MOpMAIIUH.

CaMOKOHTPOJIb:

[l BNAmeTh HABBIKAMH I[IO3HABATCIIBHOW pPEQIIEKCUU KaK OCO3HAHUSA
COBEPIIIAEMBIX JIEHCTBUIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB;
BIAJCTh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpoliecca |
pe3yJsibTaTta penieHusl MaTeMaTHIeCKON 3a/1auH;



) TpeIBUACTb TPYAHOCTHU, KOTOPBIE MOIYT BO3HUKHYTh [pPHU PpELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITUOOK, BBISBJICHHBIX TPYAHOCTEH;

(] OIIGHWBAaTh COOTBETCTBUE pe3yjbTaTa IEIW W YCIOBUSAM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs JOJKHO OOECIEUMBATH JOCTUKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yucna 1 BBIYMCICHUA

OneprpoBaTh NOHATHUSAMU: PALMOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IeCATUYHAs P00k, IPOLEHTHI.

BoimonusaTe  apudmernuyeckue  omepanud € PalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMHU.

BoInonHsATh NpUOIMKEHHBIE BBIYMCICHUS, UCTIOIb3Ys MPaBUIa OKPYTIEHUS,
JenaTh NPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBarh MOHATUSAMH: CTEIEHb C LEJIBIM IIOKa3aTelieM; CTaHJapTHas
¢opMa 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HAaTypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YNCEN JJIsl PEIICHUs
IPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YIJIA;
UCIOJIb30BaTh 3aIllMCh MTPOU3BOJIBHOTO yIJia Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHAMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palroHAIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPHUYECKNE YPAaBHECHHUS.

BoinonuaTe npeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX W UPPaLMOHAIBHBIX
BBIDAKEHU W pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, pPAlMOHAIBHBIX U
UPpaLMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA VISl PEIICHHUsS] MaTEMaTUYECKUX 3a1a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKHU U PEAIbHOU KU3HH.



MopenvupoBaTh pealibHbIe CUTyalldd Ha A3BIKE aireOpbl, COCTaBJISATh
BBIDAKECHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MIOCTPOCHHBIE MOJIETTU C MCIIOJIb30BAHUEM armapara anreopsbl.

DOYyHKIUU U TPaPUKH

OnepupoBath MOHATUSIMH: (YHKIHS, CIIOCOOBI 3a/laHus (PYHKIUH, 00JIaCTh
OTpeNeeH!s] U MHOXXECTBO 3HA4YeHHM (QYyHKIUHU, Tpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TMOHATHUAMH: YETHOCTh M HEUYETHOCTh (DYHKIUH, HYJIU
GyHKIIUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Ucnonp3oBate rpaduku GyHKIUN 1715 pelIeHns] ypaBHEHUN.

Ctpouth ¥ unuTaTh TpaduKu JUHEWHON (PYHKIMHU, KBAIPATHUYHON (PYHKIUH,
CTETICHHOU (PYHKIIHH C TEJTBIM TIOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNE JI  HUCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEH TMPU PEIICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB M pPealbHON
KU3HU;, BhIpakaTh GOpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMYNHAMHU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHITHSIMH: IOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHuUYecKas Mporpeccuu.

OnepupoBaTth MOHATUSAMH: OECKOHEYHO YyOBIBaKOIIas TreoMeTpuuecKas
nmporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3amaBaTh OCIEA0BATEIHPHOCTH PA3THYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOICTBA MOCIENOBATEILHOCTEH U IPOTPECCUIl IS PEIICHHUS
peaNbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSIMH: MHOKECTBO, ONEPAllUU HaJl MHOKECTBaAMHU.

Vcronp30BaTh  TEOPETHUKO-MHOKECTBCHHBIM — ammapar i ONMHCAHHS
pEaTbHBIX TIPOIIECCOB W SBJICHWM, MPU PEIICHWH 3a7ad W3 JAPYTHX y4eOHBIX
IPEIMETOB.

OnepupoBarh  MOHATHUSIMU: ONpeJiesieHne,  Teopema,  CIEeICTBUE,
JI0Ka3aTeNbCTRO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh MOHATUSMH: HATypajdbHOE, IIEJI0€ YHCIO; WCIOJIb30BaTh
NPHU3HAKK JACITUMOCTH LEJIBIX YHCEN, Pa3IoKEHUE YHCiIa Ha MPOCTHIE MHOKHUTEIN
JUTS PEIIICHUs 3a/1ad.

OnepupoBaTh MOHATHEM: CTETICHD C PAIMOHAIBHBIM TTOKA3aTEIICM.

OnepupoBaTh MOHATHUSMH: JOTapudM 4YKCIA, JCCSITHYHBIE W HATypaJbHbBIE
JgorapugMsbl.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTy cBOMCTBa CTeMeHW Mg MpeoOpa3oBaHMsl  BBIPAKECHUI;
ONEPUPOBATH TOHATUSMM: IIOKA3aTEIbHOEC YPABHEHHE M HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI [TIOKA3aTEIbHBIX YPABHEHNU U HEPABEHCTB.

BrimonasaTs  mpeoOpa3oBaHUsT  BBIPAKEHUM, COAEPKAIIMX  JIOTapu(MBbI;
OTepUPOBAThH MOHATUSAMHU: JIOTApU(PMHUUYECKOEe YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI JIOTApU(PMHUUIECKUX YPABHCHHUI U HEPABEHCTB.

Haxonuts pemieHnst mpoCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHHI U €€ pelICHUE;
VCIIOJIB30BATh CUCTEMY JIMHEVHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a]a4.

HaxoguTp pelieHus nmpocTEeNIInX CUCTEM M COBOKYMHOCTEN pPallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopaenupoBaTh peajdbHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDQKCHUSI, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33Ja4H,
UCCJIeIOBATh MMOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM ammapara aareOpsl

DOyHKUUM U TPaPuKU

OnepupoBaTh  MOHATUAMM: TepuoAUYEecKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKHA OKCTpeMyMma (YHKIIUH, HaubOoIbIIee U
HaUMEHbIIIee 3HayeHuss GYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCleI0BaHUs (PYHKIIMH, 3a]JaHHOM rpaduKOM.

OnepupoBaTh MOHATUSAMH: TpadUKH TOKa3aTeIbHOH, JorapumMuyecko u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJUHATHOU TJIIOCKOCTH U
VICIIOJIB30BATh JJISl PELICHUSI YPABHEHNU U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM IJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUU
Y UICIIOJIb30BaTh UX JUIA PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnonw3oBath rpadukyd (QyHKIMA JUIsI  KUCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEN U3 PYTUX YUEOHBIX AUCIUILIUH.

HayvaJjia maTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh NOHATHSAMU: HETpepbIBHAS (DYHKIIMS; MPOU3BOAHAS (DYHKITUY;
UCIIO0JIb30BaTh T€OMETPUUYCCKUMN U (PU3NUECKUN CMBICI MPOU3BOIHOM ISl PEIICHUS
3a/1ad.

Haxonutb mpou3BOIHEIE AIEMEHTAPHBIX (QYHKIIUNA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKITUH.

Hcnonb3oBaTh NPOM3BOHYIO JUIsl UCCIIEIOBAHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEAOBAHUS K TOCTPOCHHIO IPaUKOB.

Hcnonbs3oBaTh NPOM3ZBOAHYIO IS HAXOXKICHUS HAWIIYYIIEro PEUICHHS B
MIPUKJIAJHBIX, B TOM YHCJIE COLIMATIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBarh TOHATHUSMHU: TMEPBOOOpa3Hass W  HMHTErpaj, MOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTETpalia.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIUYUCISATH UHTETpAl
o ¢popmyne Hetorona—JleiiOuura.

Pemate mpukiiagHbie 3a7a4d, B TOM YHUCJIE COIMAIBHO-DKOHOMHYECKOTO U
du3nIecKoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
MHoOXxecTBa palluOHAJIbHBIX U
1 €HCTBUTENBHBIX YKCEN. PanlnoHanbHbIe 14 1 1 bubmmorexa [OK
A e https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPaBEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ HelbIM 6 0 0 bubnuotexa [JOK
MOKa3aTreieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuii KOpeHb N—Ol CTENEeHHU. 13 | 1 bubmumoreka [JOK
HppanyroHanbHbIEe YpaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/II:“OI}{]OMCT nn. Tpuronomerpruueckue 22 1 1 bubmorexa [TOK
P puH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
bu6nuoreka [IOK
II
5 0CJIEJIOBATEIBLHOCTH U MPOTPECCUU 5 0 0 hitps//m.cdsoo.ru/l 568aba3
6 [ToBTOpeHue, 0600LIIeHNE, CUCTEMATU3ALUS 3 1 0 bubnuoreka [JOK
3HAaHUHU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 3




11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEIEM.
1 ITokazarenbHas pyHnkuus. [lokasarenbHble 12 1 1 Bubnrorexa LIOK
YHIHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIMS.
2 HorapniMquCKHe (byaB:eHI/IH u 12 1 1 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckne GyHKIUU U UX
3 r pa(bHKI/I T IIjIFOHOMe q)IqucIIIme 9 1 0 bubmmorexa HOK
P P P https://m.edsoo.ru/f1 1c4afd
HEpPaBEHCTBA
Bbubnuoreka [JOK
4 IT Bl i 24 1 1
POUSBOAHAA. LIPHMCHEHHE HPOHSBOAHOM https://m.edsoo.ru/fl 1 c4afd
bubmuorexa [JOK
> Hirerpait #f ero npHMCHCHHA ? 0 0 https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 C i 12 1 1
HCTEMBL YPABHCHHH https://m.edsoo.ru/f11c4afd
but6mmoreka [JOK
7 H 6 0 0
ATYPAILHHIC H LEILIE THCIa https://m.edsoo.ru/f11c4afd
g [ToBTOpeHnue, 06061IeHNE, cCUCTeMaTH3aus 13 ) 0 bubmmotexa [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 4




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHaJIU3a, TeOMETPHSI.
Anrebpa u Havasma MaTeMatudeckoro ananusa, 10-11 kmaccel/ Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u ap., AKIIMOHEpHOE 00IIIECTBO

«M3parenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



