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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueGHOTO Kypca «Anredpa u Hayaia MaTeMaTUYECKOTro
aHanuza» 0a3oBoro ypoBHs 1is oOydatomuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOBe DeiepanbHOTO rOCYAapCTBEHHOTO 00Pa30BaTEIHbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAJAUIMA POCCHHUCKOTO
oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECTIEUMBAET OBJAJCHUE KIFOYEBHIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJIi CAMOPA3BUTHUSI M HEMPEPHIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TI0O3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaFOIIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIN3a» SABIISIETCS OAHUM M3
HamOoJjiee 3HAYUMbBIX B MPOrpaMME CTaplIiel IIKOJbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO€CIeunBaeT HMHCTPYMEHTANIbHYIO 0a3y Ml HU3Y4YeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYroil CTOpOHBI, (GOPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHHE YYaIllUXCS Ha YpPOBHE, HEOOXOIMMOM JUIsl OCBOEHUS
KypcoB HWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOpPUHU, CJOBECHOCTH. B pamkax
JAHHOI'O0 Kypca y4Yallluecs OBJAACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (GOpMyJIUPYET CBOM TIOCTHXKEHUSI B MAaTEMAaTUYECKOM popme.

Kypc anredpbl 1 Hayam MaTeMaTUYECKOrO0 aHaliu3a 3aKJIa/IbIBAE€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaAMU (PU3UKH, XUMHUHU, OWOJIOTHH, MOHUMaHUSA
OCHOBHBIX TEHJIGHUUH OSKOHOMHMKM M OOILIECTBEHHOW JKM3HHM, IO3BOJIIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B ITOBCEIHEBHOM XU3HHU. B TOXXEe Bpems OBIaJcHUE
a0CTpaKTHBIMM W JIOTMYECKHM CTPOTMMH MATEMATHUYECKUMHU KOHCTPYKIMSIMU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH
YTBEPKJICHHUSI, UCIIOJIb30BATh 0000IIEHNE U KOHKPETHU3ALMI0, ad0CTparupoBaHue 1
aHaJIoruio, OPMUPYET KPEATUBHOE U KPUTUUECKOE MbIlLIeHHE. B xone nzydeHus
anreOppl W Hayall MaTeMaTUYeCKOro aHalu3a B CTaplied IIKOJEe Yydarluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUS MPUKIAAHBIX 334a4, CaMOCTOSTEIBHOIO
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEN pPEaNbHbIX CUTYallM M MHTEPIpPETAlUN
NOJIYYEHHBIX  PELICHHWM, 3HAKOMATCA C  NpUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEW B IPUPOJE, HAyKe M B MCKYCCTBE, C BbIJIAIOLIMMUCS
MAaTeMaTH4YECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc o6mamaer 3HaYMTENbHBIM BOCIHUTATEIbHBIM MOTEHLIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbI Marepuai, CocOOCTBYIOIIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK U dYepe3 cneuuduky ydeOHOM AesTerabHOCTH,



TpeOyrorien CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAllMi BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJYYECHHBIN PE3YJIbTAT.

B ocHoBe MmeTonuku oOydeHHs airedpe M HadyajlaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT JEeSTeIbHOCTHBIN PUHIUI 00YUYEHHUSI.

CrpykTypa Kypca «Anredpa 1 Hayala MaTeMaTHYECKOrO aHaIn3a» BKIIOYAET
CIEAYIOUIUE COAEPKATEINbHO-METONUYECKAE JIMHUM: «Yucna W BBIYUCICHUS,
«Dynkuun  u - rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4eckoro aHamusa», «MHOXkecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCsd Ha MNPOTSHKEHUM ABYX JIET
oOy4eHus: B CTapllei IIKoJie, ECTECTBEHHO IOMOJIHAS APYT Apyra U MOCTENEHHO
HACBIAsACh HOBBIMU TeMaMU U pasjgenaMu. JlaHHBIM Kypc  sABIISIETCSA
MHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cede coaepKaHhe HECKOJIbKUX
MaTeMaTHUYeCKUX AUCHUIUINH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUYECKHUI aHaTH3,
Teopust MHOkecTB U JAp. [lo mepe Toro kak ywammecs OBiIaaeBalOT BcE Ooiee
IMIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX I1OCIENI0BATENbHO (popMUpYyeETCs U
COBEPLICHCTBYETCSI yYMEHUE CTPOUTh MATEMATHYECKYI0 MOJENb pealbHOU
CUTyallu¥, NPUMEHATHh 3HAHMS, NOJyYEHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOI0 aHaJIn3ay, IJis PEHIeHUS CaMOCTOSTENbHO CHOPMYITHPOBAHHON
MaTeMaTU4YECKOU 3aa4M, a 3aT€M HUHTEPIIPETUPOBATH I10JyYEHHBIN PE3yJIbTaT.

CopnepxarenpHO-MeTOIMYECKasd JIMHUS «Hucaa M BBIYMCIIEHUS) 3aBEpLIACT
(opMHpOBaHKE HABBIKOB MCIOJIb30BAHUS AEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOH IKoJjie. B crapmield mkone ocoboe BHUMaHHUE YACISIETCS
(OpMUPOBAHNIO TPOYHBIX BHIYUCIUTENBHBIX HABBIKOB, BKJIOYAIOIMIUX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OpM 3amucu AEMCTBUTEIBHOIO YHCIA, YMEHHUE
PAllMOHAJIBHO BBINOJIHATE JEUCTBUS C HHUMH, J€JIaTh NPUKUIKY, OLICHUBATh
pe3yabTaT. OOyuaromuecss MOMy4YarOT HaBbIKA TNPUONMXKEHHBIX BBIYMCICHUM,
BBIMOJIHEHUs] JEHCTBUII C YHUCJIaMH, 3allMCaHHBIMU B CTaHAapTHOM ¢opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUsT M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUU BCETO
oOydeHuss B CTapuled WIKOJIe, IOCKOJBbKY B KaXKIAOM pas3jesie MpOorpaMMbl
IPETyCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBJIAJEBAIOT
pPa3IMYHBIMM METOAAMHU PELICHMS LEJbIX, PALMOHAIBHBIX, HPPALOHAJIbHBIX,
[OKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUYECKUX  YpPaBHEHMHI,
HEPaBEHCTB U UX cucteM. [1oirydeHHbIe yMEHUs UCTI0JIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMOUIbIO MPOU3BOJHOM, pELIEHUM NPUKIAJAHBIX 33Jad W 3a1ad Ha
HaXOXKJEHUE HauOOJIBIIMX W HAUMEHBIIMX 3HayeHud QyHkouu. JlanHas
colepkaTelbHas JIMHUS BKJIOYaeT B ce0sl Takxke (OpMHUpPOBAHUE YMEHUU
BBIMOJIHATh Pacdy€Tsl 1Mo (¢GopMysiaM, NpeoOpa3oBaHUs IENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TAKXKE BBIPAKCHUH,



colepKalmux CTeneHu U Jjorapudmbel. brarogaps u3ydeHHIO anreOpamdecKoro
Marepuaiga MPOUCXOAUT  JAIBHEWIIEE  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS ydaluxcs, (QOpMUPYIOTCS HaBBIKM JEAyKTUBHBIX
paccykJeHuil,  paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AireOpa
npeiaraet A(QGEeKTUBHbIE HMHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOXXHOCTHU KakK
SI3bIKA HAYKHU.

ConepxarenbHo-MeTouueckas JiiHUS «DyHKIMM u  Tpaduku» TECHO
MEePEIIETAETCS C IPYTUMU JIMHUAMU Kypca, IMTOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MIOCJIE0BATENBHOCTh U3YYCHHUS Marepuana. N3yuenune CTEIEHHOM,
MIOKAa3aTeJIbHOM, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUNA, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHUE (DYHKIUI 71 perieHus 3a7ad U3 APYTUX YICOHBIX
MPEIMETOB U PEAIIBHON KU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAIU30M,
TaKk U C PEIIeHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJIYYEHHbIC (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojepKaTebHON JIMHUU HalleJIeH Ha Pa3BUTHE YMEHUM
U HaBBIKOB, IMIO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMme: aHATUTUYECKOH, rpaduueckoil u cimoBecHoi. Ero u3ydenwue
CIIOCOOCTBYET Pa3BUTUIO QJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3aIMH, UCTIOJIb30BAaHHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHain3ay I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATE€MaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JIOCTYITHBIX O0YYaIOIMUMCSI, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOONbIINE W HAUMEHBIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEJN, HAXOIUTh CKOPOCTH U
YCKOpeHus TpoueccoB. JlaHHas coaepxkareiibHas JWHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MATEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaluH,
HaxO0XJICHUS HAWIYYIIErO0 PEUlICHUs B MPUKIAAHBIX, B TOM YHCIE COLHAIBHO-
SKOHOMMYECKHX, 3a/layax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MaTHYECKOrO0 aHaiau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHMM paclio3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTEMaTUKH B HayKe, TEXHMKE U HCKyccTBe. OOyuarommuecss y3HAIOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsE TUHUSL «MHOKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTAM TEOPUHM  MHOMKECTB. | €OpETUKO-MHOKECTBEHHBIC
NPEACTABIICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJBbHOW MAaTEeMaTUKH WU Mpeiararor



Hanbosee YHUBEPCATbHBINA A3bIK, OOBEAMHSIIONINM BCE Pa3/Iesibl MAaTEMAaTUKHU U €&
IPUJIOKEHUHM, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHYECKUE IVCLMIUIMHBI B €IUHOE
nenoe. [lo3ToMy BakHO AaTh BO3MOYKHOCTH WIKOJIBHUKY NMOHUMATh TEOPETHKO-
MHOXECTBEHHBII $3bIK COBPEMEHHOM MAaTEMATHUKA M HCIOJIb30BATh €ro JJis
BBIPAXXCHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayajla MAaT€MAaTHYECKOTO aHaINW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMAaTHYECKOTO MOJEIUPOBAHUSA, KOTOPbIE MPHU3BAHBI
c(hopMUPOBATH HABBIKU ITOCTPOEHUS MOJIEJIeH pealbHbIX CUTyalUi, HCCIEA0BaHUSA
ATUX MOJIEJel C MOMOIIBI0 ammapaTa ajaredpbl U MaTeMaTUYeCKOTo aHaiu3a U
MHTEPIIPETANN TOTYYECHHBIX PE3yJIbTATOB. Takue 3aJaHus BIUIETEHBI B KaXKIbIU
U3 Pa3aeioB MPOTrpaMMBbl, MIOCKOJIBKY BECh MaTE€pUall Kypca MIUPOKO UCIOJIb3YETCS
JUISL pellieHusl NMPUKIaAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX TPAaKTHUYECKUX 3a/1ad
y4daluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBarbCs, HCIOJIb30BATh AHAJOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATh
npobiemy. [lesarenbHOCT MO (POPMUPOBAHUIO HABBIKOB PEIICHUS] MPUKIIAIHBIX
3aJlay OpraHU3yeTcs B IpOIlecCCe M3YUYEHMsI BCEX TeM Kypca «Anredpa M Hayana
MaTE€MAaTHYECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM T1utaHe Ha HW3y4YeHHE Kypca anreOpbl W Hadal MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOAMUTCA 2 yaca B Henelno B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA

Yuciaa v BLIYUCTCHUS

Panmronansupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOU, MPOIICHTHI,
OECKOHEYHbIE  NEpPHUOAUYECKHE  JApoOH. ApupMETHYECKHE  ONepaluu  C
palMOHAJILHBIMY YHCJIaMH, Pe00pPa30BaHUs YUCIOBBIX BhipaxeHui. [Ipumenenue
Ipo0el U MPOLEHTOB ISl PEIICHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IMYHBIX OTpaciien
3HAaHWU U PEaJbHOU KU3HMU.

JlelicTBuTENbHBIE 4Yucla. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHCIA.
Apudmernueckue omnepaudd € JEWCTBUTENbHbIMU yHuciaaMmu. [IpuOnmxkEéHHbIe
BBIYMCJIEHUS, IPABUJIA OKPYIJIEHUS, TPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUMN.

Crenmenp ¢ 1menbiM  mokazateneMm. CranmaptHas  ¢opMa  3amucu
NeUCcTBUTENLHOTO yucia. Mcnonb3oBanwe mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEBHBIX YMCE MJIS PELICHUS NMPAKTUYECKUX 3a]ad W NPEACTaBJICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus  C
apu(MEeTHIECKUMHU KOPHSIMH HAaTypaIbHON CTEIECHH.

CuHyC, KOCUHYC ¥ TAaHT'€HC YMCJIOBOI0 apryMEHTA.

ApKCHUHYC, apKKOCHHYC, apKTaHT€HC YMCIIOBOro aprymenTa. HaTypaibHabie u
uesble yncia. [[pu3naku 1enMmMoCTy LEbIX YUCEIL.

Crernens ¢ palMOHANBHBIM MTOKa3aTeaeM. CBOMCTBA CTEIECHM.

Jlorapudm yncna. JleciTuuHbie U HATypaibHbIE JTOrapu(MBbI.

YpaBHeHHUs] 1 HEPABEHCTBA

ToxnaecTBa U TOXKJIECTBEHHbIE TPEOOPA30BAHUSI.

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHUEe, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelleHMEe HEpaBEHCTBA.
Meton nHTEpBaOB.

Pemenne nenpix 1 IpoOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHU .

IIprMeHenne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX 3a7ad
Y 33]1a4 U3 PA3IMYHbIX 00JIaCTeld HAyKU U PeaIbHON KU3HH.

[IpeoOpazoBanue BeIpakeHUH, COAEPKAIIUX JTOTapu(DMBbI.

[IpeoOpazoBaHue BBIpOKEHUM, CcOAEpKAIIMX CTENEHH C PalMOHAIBLHBIM
IIOKA3aTEeIIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YpAaBHEHUS U HEPABEHCTBA.



Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUM. PelleHne NMpUKIIagHbIX 3a7a4 C IMTOMOULIBIO
CHUCTEMBI JUHEUHBIX YPaBHECHUM.

CucTeMsl M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad W3 Pa3jIuvHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHknus, crnocoowsl 3amanus Gyskuu. [pabuk  ¢dyskmuu. BzanmnHO
oOpaTHbIe PYHKITUH.

OO6nactb onpeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpomMexyTkH 3HaKOMOCTOSTHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

Crenennas pyHKIMS ¢ HATypaJbHBIM U 1IeJIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadK KOpHS N-OW CTETICHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(byHKIMNA YUCITIOBOTO apryMEeHTa.

Oynkiua.  [lepuoanueckne  dyHkuuu. IIpoMexKyTkn  MOHOTOHHOCTH
¢yHkuu. MakcumMyMbl U1 MUHUMyMBI (QyHKiuu. HauGomblee u HanMeHblee
3Ha4Y€HHUE (PYHKIIUU HA MPOMEKYTKE.

Tpuronomerpuueckue QPyHKIIMU, UX CBOMCTBA U IpadUKu.

[TokazaTenpHas u norapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GYHKIUN A pelIeHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnonws3zoBanue rpadukoB QGYHKIUN JUIsi UCCIIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpblE€ BO3HUKAIOT NMPH PEHICHUH 3aJad U3 APYTUX y4eOHbIX
IPEIMETOB U PEATbHOU KU3HH.

HayaJsia maTeMaTH4€CKOr0 aHAJIU3A

ITocnenoBaTenbHOCTH, COCOOBI 3aJIaHUs OCJIeJOBATEIILHOCTEM.
MOHOTOHHBIE OCJIEIOBATEIBHOCTH.

Apudmernueckas ¥ reoMmeTpuueckas mporpeccur. beckoHedHo yObIBaroIiast
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH T€OMETPUUYECKON
nporpeccud. @opmylia CHOXKHBIX MPOLEHTOB. VCIoOabp30BaHUE MPOTPECCUM JIsS
pelIeHus] peajbHbIX 3aJlay MPUKIATHOTO Xapakrepa. HempepbiBHbIE (DyHKIUU.
Meton nHTEpPBaNIOB ISl PELIEHNS] HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomeTpuueckuii W (QU3MUECKHA  CMBICIH
MIPOU3BOIHOM.

[Ipou3BogHbie  d7eMEHTApHBIX  (QYHKIUNA.  DOpMyIbl  HAXOXKIACHUS
IPOU3BOHON CYMMBI, IPOU3BEICHUS U YACTHOTO (yHKITHH.



[IpumMeHeHre MPON3BOAHON K MCCIENOBaHHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpemyMmbl. HaxoxaeHue HauOobIIero 1 HAMMEHBIIIETO 3HaYeHUsI PYHKIUK Ha
OTpE3KE.

[IpuMeHeHrne TpPOU3BOMHOM JJISI HAXOXKACHUS HAWJIy4llero pElICHUS B
NPUKIAIHBIX 3ajayax, [Js ONpPENeNICHUsT CKOPOCTH Mpolecca, 3aJaHHOIo
(dopMynoi U rpauKom.

[TepBooOpaznas. Tabnuiia nepBooOpPa3HBIX.

WNurterpan, ero reomerpuueckuii U (Qu3MYecKuil cMbICI. Beraucnenue
uHTerpana no gpopmyne Hetorona—JleliOnua.

MHo:xecTBa M JIOTHKA

MHokecTBO, omepauuu HajJl MHOkecTBaMu. Jlmarpammel OJitnepa—BenHa.
[IpruMeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO amnmapara sl ONUCAaHUS PealbHbIX
IPOLIECCOB U SIBIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX yUeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CleCTBUE, JOKA3aTEIbCTBO.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yuebHOro mpeamera «Marematuka» JTOMKHO O00O€CIeUnBaThH
JIOCTUKEHUE Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHusl CICAYIOMNX JUYHOCTHBIX,
METaIpeAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOrpaMMbl Y4yeOHOTO TpeaMeTa
«MaremaTrka» XapakKTepU3yHTCs:

['paxxnaHckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMKN 00YUAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOIO WiI€HAa POCCUUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLeNyp TPakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aHMMOJECHUCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUAMHA 1 HA3HAUYCHHUEM.

[TatpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKOM TPaXTaHCKON MIICHTUYHOCTH, YBOXKECHHUSI K
MPONUIOMY U HACTOAILIEMY POCCUMCKOW MAaTE€MAaTHUKHU, [IEHHOCTHBIM OTHOLIEHUEM K
JIOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO AITUX JOCTHXKEHUH B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoza;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B OCTPOCHUE YCTOMUUBOTO Oy IYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMaTHUYECKHUX
3aKOHOMEPHOCTE, 00BEKTOB, 3a1ad4, pelICHUH, pacCyXJIeHUN;
BOCIPUMMYHUBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKkoe BOCIUTAHUE:

chOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUS B
WHTEpecax 370pOBOTO U 0e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbIO (3710pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUH U

OTJIbIXa, peryisipHasi dbuznueckas AKTUBHOCTb); buznuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CHOPTHUBHO-03/I0POBUTEIBHOMN
JEeSATEIbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTH TPYIOIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATILHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymeid npodeccmr W Ppealn30BBIBATH COOCTBEHHBIC KHU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBRIO K MaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKM3HHU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 33/1ad MaTEMaTHICCKON HAIIPaBICHHOCTH.

DKO0JI0rn4ecKoe BOCIIMTaHHE:

c(hOPMUPOBAHHOCTBIO DKOJOTHUECKON KyJIbTYphl, MOHUMAaHHEM BIIHSHUS
COIMATBHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMAILHOMN
Cpelnbl, OCO3HaHWEM TJI00AJLHOTO XapakTepa JSKOJOTHYECKHX IMpoOeM;
OpHUCHTaIMell Ha NMPUMEHCHHWE MaTeMAaTHYeCKUX 3HAHUW IS peIICHHs 3a7ad B
00JIaCTH  OKpYXKAIoIeH Cpelbl, IUIAaHUPOBAHMUS TIOCTYIKOB M OIEHKH WX
BO3MOYKHBIX MTOCJICICTBHM JIJISi OKPYXKAIOMIEH CPEJIbl.

[{eHHOCTH HAYyYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUS HAYKH W  OOIIECTBEHHON TMPAKTHKH, IMOHUMaHUEM
MaTEMaTUYECKOH HayKH Kak c@epbl UYeIOBEUYECKOW ACATCIBHOCTH, ITAINoOB €€
pPa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS IUBUJIU3AIMH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOM KyJIbTypoW KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HCCICIOBATENHCKYIO ACSTEIBHOCTD
WHIUBUyaJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIE Pe3yIbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO IMpeaMeTa
«MatemaTuka XapaKTepPU3yIOTCS OBIIaJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHbIMU PecyIIMUSHLIMU OeUCTNEUAMU.

1)  Vuuseepcanvnvie  nosmasamenvhvle  Oelicmsus, — 0OecnevuU8arOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OYHAIOWUXCS  (0CB0eHUe
Memo0o8  NO3HAHUA — OKpYXCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne0o8amenbcKux onepayuii, ymeHuu pabomams ¢ ungopmayueti).

ba3oBbie noruyeckue ICUCTBUA:

e BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNie/ICHUs]  MOHSATWUW; YCTAHABIMBATH CYIICCTBEHHBIM  TPHU3HAK
KJIacCU(UKALMK, OCHOBAHMS IJII OOOOIICHHS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOT0 aHAJIN3a;



BOCIPUHUMATh, (GOpPMYyIUpPOBaTh W  MPeoOpPa3OBBIBATh  CYXKACHHUS:
YTBEPAUTENbHBIE M OTPULIATEIbHBIC, E€AUHUYHbIC, YACTHbIE W OOIIHME;
YCIIOBHBIE;

BBISBIATE ~ Mar€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M WU
OpPOTUBOpEUNs] B (paKTaxX, JaHHBIX, HAOJIONEHUSAX U YTBEPKICHMSIX;
npejjiaraTh ~ KpUTEPUM  JJIA  BBIABICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMN;

JIeNaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOUTH CaMOCTOATENBHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH IMPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJEHUS U BBIBOJIBL;

BBIOMpPATh CIOCOO pemeHuss y4eOHOM 3agauu (CpaBHHBATh HECKOJIBKO
BAapUAHTOB pELICHUs, BBIOMpaTh HaubOonee MNOAXOASAIUMNH C YUYETOM
CaMOCTOSITENIbHO BBIZICIIEHHBIX KPUTEPHUEB).

ba3zoBrie nccnenoBaTenbLCKue S CTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA UHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BONPOCH], (UKCHUPYIOLIME IPOTUBOpEUUE, Mpodiemy,
yCTaHABIMBATh  HCKOMOE U  JlaHHOe, (OpMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULUIO, MHEHHUE;

MPOBOJIUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O0BbEeKTa, SBJICHUSA, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH  MEXIY
00BEKTaMHU, SIBICHUSAMU, TIPOLIECCAMH;

CaMOCTOSITENILHO (hOpMYJIMPOBaTh O0OOIICHHUSI U BBIBOBI 110 pe3yjbTaTaM
IPOBEIEHHOTO HAONIOECHUS, UCCIENOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTy4YE€HHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIEHUH;

MIPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHE NPOLECCa, a TAKXKE BbIIBUTATh
IPEIIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH JA€(PUIUTHI MHPOPMAIUH, NaHHBIX, HECOOXOAUMBIX AJIsi OTBETA
Ha BOIIPOC U ISl PELLICHUS 3a1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HH(POPMALIHIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH IpaUyuecK;



2)

OLICHUBATh HaJIE)KHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonuvie  KomMmynuxamuenwvle Oeiicmeus, obecneuugarom

CHOPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YUAIOUUXCSL.
OO0urenue:

BOCIIpUHUMATh W (GOPMYJIMPOBATH CYXKICHHSI B COOTBETCTBUU C
YCIIOBHSMH U TICJISIMH OOIIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly peIleHus 3a/1a4i, KOMMEHTHUPOBATh MOJTyYCHHBIN PE3yJIbTaT;

B X0J1e 00CyXJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0OJIeMBbl, peraeMoi 3a/1a4uu, BRICKa3bIBaTh MJIEH, HAIICJICHHbBIC Ha TIOUCK
pEIICHUS; COMOCTaBIATh CBOUM CYXKICHHS C CYXICHUSIMH APYTHX
YYaCTHUKOB JUAiora, OOHApYyKHUBAaTh PA3IMYMe U CXOJICTBO TO3WIIHH; B
KOPPEKTHOU (opMe HopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
NPEICTaBIATh  PE3yNbTaThl  pEIICHHS  3aJadd,  OKCIIEPUMEHTA,
UCCJICIOBAHMS,  MNPOEKTa;  CaMOCTOSITENIbHO  BbhIOMpaTh  (opmar
BBICTYTUICHUS C YIETOM 3a/1a4 TIPE3CHTAIIMN M OCOOCHHOCTEH ayAUTOPHUH.

CoTpyITHUYECTBO:

3)

MOHMMATh W WCIOJBh30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHUBUTyIbHOW paOOThI MPU PEIICHUH YU4eOHBIX 3a/1a4; TPUHUMATh 1EJTb
COBMECTHOW JeATEIBbHOCTH, IUIAHUPOBATh OPTAHHU3AIUI0 COBMECTHOM
paboThI, pacTpenensiTh BUABI paboT, TOTOBAPUBATHCS, 00CYKIaTh TIPOIIECC
U pe3ysbTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBLIX (popmax paboTsl (00CykIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHW KOMaH/IbI,
OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMK MPOAYKT IO KPUTEPHUSM,
c(hOpMyITMPOBAHHBIM YYACTHHKAMHU B3aMOICHCTBHUS.

Vuueepcanouvie  pecynamuenvie  Oelicmesus, obecneuusaiom

qbopmupoeaﬂue CMbBICIIO6bIX YCNMAHOBOK U HCUZHEHHBLIX HABLIKOB JIUYHOCNIU.
CaMOOPFaHI/ISaI_[I/IHI

COCTABJIATH IIJIaH, aJI'OPUTM PCIICHMA 3a1a4H, BLI6I/IpaTB crmoco0 peuicHusd €

Y4ETOM MMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOU MH(OpMAIUH.
CaMOKOHTPOJIb:

BJIQJCTh HAaBbIKAMU IIO3HABATENBHON pediaekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JEUCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIAJE€Th CIOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3yJbTara peleHnss MaTeMaTHIeCKOU 3a1auu;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU pPELICHUU
3a7a4d, BHOCUTHb KOPPEKTHUBBI B [IESITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEJId U YCIOBUSM, OOBSICHATH
NPUYUHBI JTOCTUKECHUS WM HENOCTHXKEHUS PE3yJIbTATOB JICSATEIIHLHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «Anredpa U Hauasa MaTeMaTHYECKOTO aHAIN3a»
Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHUs JOKHO OOECIEYUBATh JOCTHUKEHUE
CIICIYIOIINX MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

Yucaa 1 BBIYUCICHUSA

OnepupoBarh NOHATUAMH: PAUMOHAIBHOE M JEUCTBUTEIBLHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAS IPOOb, MPOIEHTHI.

Breimonuare  apudmeTnueckre  onepalud ¢ palMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YU CIAMU.

BoImoHATh TPUOIMKEHHBIE BRIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JieJaTh NMPUKUAKY U OIIEHKY pe3yJbTaTa BhIUUCICHUM.

OniepupoBarh MOHSTUSIMU: CTEMNEHb C IEJbIM TOKa3aTeleM; CTaHJapTHas
dopma 3amuMcu JACUCTBUTENBHOIO YHCIIA, KOPEHb HATypaJbHOW CTEICHH,
WCITOJIH30BATh MOAXOISIIYI0 (HOPMY 3aIMUCH ACHCTBUTEIBHBIX YMCEN JJIST PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OneprpoBarh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIIIA;
UCITIOJIb30BATh 3aMMKMCh MPOU3BOJILHOIO yIiia yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
byHKIHH.

OnepupoBaTh MOHATUSAMH: HATypajbHOE, I[€JI0€ YHUCJIO; HCIOJIb30BAThH
MIPU3HAKH JIEIMMOCTH LIENBIX YUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pEIIeHUS 3a/1a4.

OrnepupoBath MOHITUEM: CTETIEHB C PALIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBarh MOHATUAMU: JOrapudm Uucla, JECATUYHBIC W HATypaJlbHbIC
JoTapu(MBbI.

YpaBHeHUs 1 HEPABEHCTBA

OnepupoBarh MOHATUSMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALIMOHATIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BrimonHaTh npeoOpazoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W peliaTh
TPUTOHOMETPUYECKUE YPABHEHUSL.



BrinonHate npeoOpa3oBaHusi UEbIX, PalMOHAIBHBIX M HPPalUOHATbHBIX
BBIDAXKCHUW M  pEelaTb OCHOBHBIE THUIIBI  LENBIX, pPANUOHAIBHBIX W
MppalHOHAIbHBIX YPAaBHECHUN U HEPABEHCTB.

[IprMeHITh ypaBHEHUSI U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a/1a4
U 33]1a4 U3 Pa3IM4HbIX 001acTeil HAyKH U peaTbHOU KU3HH.

MogenupoBaTh peajibHbIE CHUTYallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQOKCHUSA, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJlaud, WCCIEA0BAThH
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM allliapaTa aireopsol.

[IpumMeHATh CBOWCTBA CTENMEHW IS TPEoOpa3OBaHUsI  BBIPAKCHHUII;
ONEPUPOBATH TOHATUSIMH: IIOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIBI II0KA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

BeimonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEPXKAIIUX  JOTapU(MBI,
OTIEpUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHNE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTAPU(MHUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaurts pemieHns npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMHU: CUCTEMA JIMHEHHBIX YpPaBHEHHU U €€ pElICHUE;
MCMOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUH ISl PEIICHHS TPAKTUUYECKUX 3a7a4.

Haxoguth peumeHnss mpoCTENIX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBaTh pealibHble CUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIDQKCHUSA, YPABHCHHS, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33/1a4H,
HCCIIeIOBATh MOCTPOSHHBIE MOJICIIH C UCTI0JIb30BAHKUEM allllapara ajareopsl.

DyHKUMH U rPaPuKU

OnepupoBarh MOHATUAMH: (YHKIHUA, CIOCOOBI 3a1aHusd (PyHKIMH, 00IacTh
OTIpeNIeICHUs M MHOXXECTBO 3Ha4YeHM (YHKIUH, Tpaduk (yHKIMH, B3aUMHO
oOpaTHble (PYHKIUU.

OnepupoBarh MOHATUSAMU: YETHOCTh H HEYETHOCTh (PYHKIMHM, HYJIH
GyHKIHMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA IS pelIeHUs ypaBHEHUH.

Crpoutb M uuTaTh rpadUKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PYHKIIMH,
CTETICHHOH (DYHKIIMH C [EJTBIM TOKa3aTelIeM.

Hcnonp3oBare rpaduku (QyHKUMA JUIsI  HUCCIEAOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH IpU PELICHUH 3a]a4 U3 IPYrHX y4eOHBbIX NMPEAMETOB U peajbHOU
KHU3HU; BBIpaXaTh POpPMyJIaMH 3aBUCUMOCTH MKy BEIMUNHAMH.

OnepupoBaTh MOHATHIAMH: TEpHOAUYECKass  (PYyHKIUS, TPOMEXKYTKU
MOHOTOHHOCTH  (PYHKIIMM, TOYKM OHKCTpeMyMma (YHKIUH, HauOoybllIee U
HauMEHbIlIee 3HA4YCHHUs (QYHKIUM Ha TPOMEKYTKE; HCIONb30BaTh HUX s
uccnenoBanus (yHKIUH, 3aJaHHOU rpaduKoMm.



OnepupoBarh MOHATUSAMH: TpadUKH TOKA3aTEIBHOH, JIOTrapu(PMUIECKON H
TPUTOHOMETPUYECKUX (PYHKIUM; M300paxkaTh UX HA KOOPJAUHATHOU MJIOCKOCTH U
WCIIOJB30BaTh IS PEIICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPIMHATHOMN IJIOCKOCTU TpadUKH JTUHEHHBIX ypaBHEHUMN
Y UCIIOJIB30BaTh UX JJIS PELICHUS] CUCTEMBI JIMHEHHBIX YPAaBHEHUI.

Ucnonb3oBate rpadukd QGyHKIMA JJIs  KCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEH U3 JPYTUX yUeOHBIX JUCIHUTLINH.

Havana MaTeMaTH4ecKOro aHajamsa

OnepupoBarh MOHSATUSMU:  [OCIENOBATEIBLHOCTh, apu(pMeTUyYecKass U
reOMETPUYECKAs] IPOTPECCUMN.

OnepupoBarh MOHATUAMH: OECKOHEUHO YOBIBalIasg TIeOMETpUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTrPecCUu.

3amaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PELICHUS
peanpHBIX 3aJ1a4 NPUKIIAIHOIO XapakTepa.

OnepupoBarh MOHATUSIMH: HENPEPbIBHAS (DYHKIMS; TPOU3BOAHAS (YHKIINH;
UCITIOJIb30BATh TEOMETPUUECKUM M (PU3UUECKUI CMBICI MIPOU3BOTHOM JJIs pelIeHUs
3a/1a4.

HaxoauTs npou3BoAHBIEC 2JIEMEHTAPHBIX (YHKIIMMI, BEIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJICHHS, YaCTHOTO (hYHKIIHH.

Hcnionb30BaTh MPOU3BOAHYIO JJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBbI, IPUMEHSTh PE3YJIbTAThl UCCIAEAOBAHUS K TOCTPOCHUIO IPaUKOB.

Hcnonp30BaTh NPOU3BOAHYHO [UISI HAXOXKACHUS HAWIYUYLIEro PELICHUS B
MPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBarh TOHATHSAMHU: TEpBOOOpa3HasT W HMHTETpai, IOHUMATH
T€OMETPUYECKHIA U (PU3NYECKHUI CMBICIT HHTErpaa.

Haxonute mepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIIHMI; BBIYMCIATh MHTETpal
o ¢popmyiie Hetorona—JleiiGuuna.

Pemate npukinanHeie 3a7aud, B TOM YHUCIE COLUAIBHO-DKOHOMHYECKOTO M
(u3nYecKoro xapakrepa, CpeICTBaMU MaTeMaTHYECKOTO aHATU3A.

MHo:KecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, ONIEPALIUM HAJL MHOKECTBAMMU.

Hcrnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar JJid  ONUCAHUS
peaJbHBIX TIPOIIECCOB W SBJICHUHN, NPU PEIICHUH 3a7ad M3 JPYyTHX Y4eOHBIX
IIPEIMETOB.

OnepupoBarb MOHSATHUSIMU: ONpEJICIICHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
IToBTOpeHue
Yucnosbie QyHKIIUN
Tpuronomerpuueckue QyHKIUU 21 2
Tpuronomerpudeckue ypaBHEHHUSI.
IIpeoOpazoBaHue TPUTOHOMETPHUECKUX 18 1
BBIPAYKEHUI
[IpousBoaHas 18 2
MosTopeHme 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0




11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxruieckue oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypesr
Oynkun 1 rpadguku. CTeneHsb ¢ MeTbiM
1 nokazaresneM. CTeneHb ¢ pallMOHAIbHBIM 6
MoKa3aTeseM.
5 IToka3zatensHast pyHkuus. [lokazaTenbHble 10 1
ypaBHEHUsSI ¥ HEpPAaBEHCTBA
3 Apudmernueckuii KOpeHb N—0i CTETICHU. 16 1
HppanuoHaibHble YpaBHEHUS! M HEPABEHCTBA
Jlorapudmudaeckast GyHKIIHS.
4 Jlorapudmuueckue ypaBHEHUS U 12 1
HEPaBEHCTBA
5 WuTerpan u ero npuMeHeHUs 8
MHokecTBa pallMOHAJIBHBIX U
6 IEUCTBUTENILHBIX Yncell. PanmoHaisHbIE 14 1
ypaBHEHHSI U HEPAaBEHCTBA
Cucremsbl ypaBHEHUN 12 1
HatypanbHble U 1iensle yuciaa 6
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Anrebpa 1 HavaIa MaTeMaTUYECKOro aHain3a. ba3oBblil u yriyonéunslii yposau. 10 xmacc
[ A.I'. Mopakosu4 u jip. -M.: MHeMo3uHa.

Anrebpa 1 Hayaja MaTeMaTUYeCKOro aHanusa . ba3oBblil U yriy0n€HHBIN ypoBHU. 11
Kiacc /

A.I'. Mopakosud u 1ip. -M.: MHeMo3uHa
METOINYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

Anrebpa 1 HayaJla MaTeMaTHIECKOro aHaim3a ba3oBbiit U yriy0n€uueiii ypoBHH. 10 kmacc

[ A.I'. Mopakosu4 u zip. -M.: MHeMo3uHa.

Anrebpa 1 HayaJla MaTeMaTHYeCKOro aHaim3a. bazoBeiit u yriy0néuusiii ypoBHu. 11 kiace

/

A.I'. MopakoBud u ap. -M.: MHeMo3uHa.

Anrebpa u Hayasia ananu3a. 10-11 kmacceel. KonTposbHbIE paOOThI 115
001e00pa3oBaTeNbHBIX  yupexaeHui/yaeonoe nocooue /A.I'. Mopnkosuy, E.E.

TynbunHckas —M.: MHemo3uHa. ba3oBbIil ypoBEeHb

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6anoreka [JOK
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