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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hadajza MaTeMaTHUYECKOLO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaQoTana Ha
ocHoBe denepanibHOro TOCYIapCTBEHHOIO 00Pa30BaTEIBHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUM,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHUIIMMA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBACT OBJIAHACHHUC “KIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHSL U HEMPEPHIBHOTO
o0pa3oBaHus, LIEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO, U "HO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOrQ aHAIW3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPaMME CTApLUCH  IIKOJBI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECleYMBAaeT HHCTPYMEHIAIbHYIO O0a3y /s HU3Y4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYLOH CTOPOHBI, (POPMHUPYET JOTHUECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsl Ha YPOBHE, HEOOXOAUMOM JUJIsi OCBOCHHS
KypcoB HWH(OpPMAaTHKH, OOIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yalluecs OBJIAJEBAalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KoTopasi (GOpMyJIUpYeT CBOMJOCTHKEHUSI B MaTEMaTUUECKOHN (opMe.

Kypc anredpsl 1 Hayasl MAaTEMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJACHHUS 3aKOHAMU (PU3MKH, XUMUHU, OHOJIOTMH, NOHUMAaHHUS
OCHOBHBIX TEHJICHUUWA H{IKOHOMUKH U OOIIECTBEHHOM JKU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOIB30BATEYMX B IOBCEIHEBHOW XM3HHU. B ToXe Bpems OBIiaieHUE
aOCTpaKTHBIMH W, JIOTUMECKHM CTPOTMMHM MATEMAaTHYECKUMHU KOHCTPYKIUSMU
pa3BUBAaET YMEHHE “HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KpEeaTUBHOE U KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M'wHaYaj1 MaTeMaTH4YEeCKOro aHalu3a B CTapllied IIKOJE Yydaluecs
MOJIy4arQT “HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOrO
MOCTPOEHMSI MAaTEMaTUYECKUX MOJIeNIeH peaNbHbIX CUTYyalluidi M HMHTEpIpeTaluu
NOJIYUCHHBIX  pPEUICHWH, 3HAKOMATCA C  OPUMEPAMH  MAaTEMaTHYECKHX
3aKOHOMEPHOCTE B TNPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHIMA
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaKk W dYepe3 crneuuduky ydeOHOH AedaTeabHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOOJKUTEIILHO U
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTH9eCKOro
aHaJIn3a JEKUT ACSTEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKITIOYaeT
CIIEAYIOIINE COAECPKATEIBHO-METOAUYECKUE JUHUN: «Uucna u /BBIYUCICHUD,
«Dyakiun  u - rpadukmy, «YpaBHeHHMs U HepaBeHCTBaYy  «Hauama
MaTeMaTU4YecKoro aHainusa», «MHoxkecTBa H  JOoruka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA HW3Yy4aloTCsd Ha IPOTSUKEHUHM [BYX JIET
oOyueHusl B CTaplleil LIKOJIe, €CTECTBEHHO JOMOJIHSASA APYT APYra U MOCTEIEHHO
HAChIAsICh HOBBIMM TeMaMH W pasfaenaMu. JlauHBIM Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B celey eQAEpKaHHE HECKOJIbKHUX
MaTeMaTHUYECKUX JAUCLUUIUIMH: anreOpa, TPUrOHOMETpHsl, MaTeMaTUUECKHUI aHau3,
Teopusi MHOXKecTB U Jp. [lo Mepe Toro kak jyuauivecs oBlafieBaloT BCE Oosee
HIMPOKUM MAaTEMaTHYECKUM amnapaTroM, y HUX HOCIIEI0BAaTEIbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYIO MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IMOJyYeHHbIE B Kypce «AuredOpa W Hayaa
MaTEMaTHUYECKOTO aHaIM3ay, JUIsl PELICHUS] aMOCTOSATENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHICPHPETUPOBATH IIOJIYYCHHBIN PE3YIbTaT.

ConepxaTenpbHO-METOANYECKAs JTUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCHOMB30BaHUs JACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM IKoJie, ‘B crapmiell mkosie 0co00e BHUMAHUE YAEIAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPAlOHAJIBHO BBINOJHATE YICUCTBUS C HUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyyarIuees NOJIy4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICHeTBWiA ¢ YHCIIaMH, 3allMCaHHBIMU B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHUA 'MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIM3YETCA HA NPOTSIKEHHH BCETO
oOydeHHs] B/ CTapled IIKOJIe, TOCKOJIbKY B KaXIOM pa3feie MporpaMMbl
PEAyCMOTPEHO pPEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyyaroniuecs OBIaJ€BaIOT
pa3IUUYHBIMUY METOJAMU PELICHUS UENbIX, PAlMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUUECKUX ¥  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABCHETB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
(GYHKUMIA C TOMOILIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaxOXKJIEeHWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJlepKaTebHasl JIMHUSA BKJIIOYaeT B ce0s Takke (QOpMUPOBAHUE YMEHUU
BBIMOJHATH pacuy€Tbl 1Mo ¢GopMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTENEHU U Jorapudmel. bmaronmaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIEeEe  pPa3BUTUE  AJITOPUTMUYECKOLO, .l
aOCTPaKkTHOTO MBIIUICHUS YYalluxcs, (OPMUPYIOTCS HAaBBIKH JEIYKTHUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTBM=AnreOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JMJI pPEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOW, BOBMOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM 4 BpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM=TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD WU3YYCHHUS MaTepHaIa. HsydacHue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUS 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK,C MaTEMaTUYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHMH W HepaBeHCEB: [lpum 3TOM OoOJbIlIOE BHUMaHUE
ynenseTcs: GopMHpOBaHUIO YMEHUSI BhIpaKaTh (OpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMA BEJIMYMHAMH, HCCIEA0BaTh, MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cojep:KaTebHOM JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh, BaBUCUMOCTA MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoid u cioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJrOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3aLUHU , MCIIOIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH{KPYT KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYaroIUMCS,y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku [((HyHRIUN, OMNpeneisTh HUX HaUuOOJbIINE YW HAUMEHBIIUE
3HAUCHUS, BBIYUCISITBwHIIONANU QUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHHUsl TpOHEecOoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
HAXOKJEHUS |HAWTy4llero peuieHus B MPUKIAAHBIX, B TOM YHCIE COLMATbHO-
DKOHOMMYECKMX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIM3a
COCOOCTBYCT pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHAS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTWKM B HayKe, TEXHHKe U HuckyccrBe. OOywaromiuecs Y3HAIOT O
BBIIAIOIIMXCST pe3ysibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKkH, U UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
[IOCBSLIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratroT



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3esibl MAaTEMAaTUKU H+e8
NPWIOKEHUN, OHU CBS3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €AUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH HIKOJBHUKY IOHHMATh TEOPETHKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTUKM M HCIIONb30Balb €ro M
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauana MaTeMaTHYECKOTO aHaln3a» APUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOPBIGw IPU3BaHbI
c(opMUPOBATH HABBIKU MTOCTPOCHUS MOJIEJIEN PEANIbHBIX CUTYAlNU, UCCIIEIOBaHUS
TUX MOJEJEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUUYCeKoro aHaiusza u
MHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHusl BINIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBIl, IOCKOJIBKY BECh MaTepuall Kypea MUPOKO UCIONIb3yeTCs
JUISl pelIeHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peafibHbiX MPaKTHYECKUX 3a7ad
yyalecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO=O0001MaTh U KOHKPETHU3UPOBAThH
npobnemy. JlesTeapbHOCTh MO (POPMUPOBAHMIO /HABBIKOB PEIIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE U3YUEHUABCEX'TEM Kypca «Asredpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YHEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3yYCHMEwKypca anreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOMTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Heneno B 11 kiacce, Bcerowsa aB8a rojga ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia 1 BbIYMCICHUS

Pannonanbupie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOQU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuveckue  Japodu. ApudmeTrudyeckue “QIepanud C
palMoHaNIbHBIMU YHCIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHuil. [IpuMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 PA3IUYHBIX OTpaciiel
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHblE 4Kclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepaluudd ¢ JeUCTBUTENbHBIMU _guciamu. [IpubmmkéHnbie
BBIYMCIICHHUS], PABUJIA OKPYTJICHHS, IPUKHUIKA U OLICHKa-pe3yIbTaTa BEIYHCICHUN.

Crenenb ¢ 1ensiM  TokazateneM. CranmaptHas ¢opma  3amucu
JNEeUCTBUTEIRHOTO 4yucia. Vcnonb3oBanug mojxoxsmieil  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUS NPAKTHYECKUX 331ad U NPEJCTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajJbHOW  creneHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSIMHU HATypAJIBHOW €TENIEHU.

CHHYyC, KOCHHYC ¥ TaHI€HC HUCIIQBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIIOBOIO apryMEHEA.

YpaBHeHUS U HEPaBEHCTBA

ToxecTBa U TOXIECTBECHHBIE TpeoOpa30BaHUsI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETPUUECKUE POPMYIIBI.

VYpaBHeHne, KOpPEHB ‘ypaBHeHus. HepaBeHCTBO, penIeHHME HEPaBEHCTBA.
Meton uHTEpBAJIOB.

Perienue uenbixsy ApoOHO-pAIIMOHATBHBIX YPAaBHEHUIN U HEPABEHCTB.

Pemenne nppanrOHAIBHBIX YPABHEHU U HEPABEHCTB.

PemieHn€ TPUTOHOMETPUYECKUX YPABHEHU M.

[IpumEnCHYie ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
W 3a]1a4 U3 Pa3IMYHbIX 00acTel HayKU U PEalbHOM KU3HH.

DYyHKIUN U TPaPUKHU

@Oyskrus, crnocoObl 3amaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITHH.

OobnacTh onpeneneHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpOMexxyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

CrenenHast GyHKIMS ¢ HATypaJdbHBIM U LEJNbIM NOKazareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS N-Oi CTENEHHU.



TpuronomeTpruueckass OKPY>KHOCTh, OIPENEICHNEe TPUTOHOMETPUUICCKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauyana MmaTeMaTH4eCcKOro aHaJInu3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus nocJieI0BaTeIbHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. MCroib30BaHUE TPOrpEecCHH s
pelieHus pealibHbIX 3a7a4 MPUKIAIHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammbl Diliepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO arllapaTa sl OIMMCAaHUS pPeabHBIX
IIPOLIECCOB U SIBJICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYLUX yUCOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEAbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

HartypansHabie u niensie yncina. [Tpu3Hakn 1e1mMoCcTr HEIbIX YHCEIT.

Crenens ¢ panmoHaIbHBIM NIEKa3arejieM. CBOICTBA CTENEHMU.

Jlorapudwm yucna. [lecsaTnunbie uHaTypaabHbIC JIOTapru(PMBbI.

YpaBHeHUS U HEPaBEHCTBA

[IpeobpazoBaHue BRIpAKEHIHN, coiepxKalux Jorapugmal.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIE,YPABHEHNS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMU. PellleHne MpUKIagHbIX 3a/1a4 C IOMOIIbIO
CHUCTEMBI JIMHEVHBIX YPABHEHHUI.

CHcTeMBI' COBOKYITHOCTH PAllMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuME€HEHME  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ady M 3aJad M3 Pa3UyHbIX 00JlacTeld HayKu U pealbHOU
KU3ZHU.

@DyHKIUHN U TPAPUKH

Oyukrusa. [lepuonuueckne  dyHknun. [IpomMexyTkm  MOHOTOHHOCTH
dyakiuu. MakcumyMmbl 1 MUHMUMYMBI GyHKIuU. Haubombliiee ¥ HauMeHbIIEe
3HaYeHHEe (PYHKIIUU HA IPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmudeckast GyHKIIUN, UX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS TMPOLECCEOB W
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTUX YIeOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB JIsl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3MYECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DOpMyAbl  HAXOXKICHUS
IIPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO ()yHKLI,

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKLHI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbopIero 1 HaMMEHbMICT0 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOKACHUS HAWIY4dIIEro pEIICHUs B
NPUKIAIHBIX 3aJa4yax, i1 ONpPEACIICHUS CKOPOCTH Mpolecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOPa3HBIX.

Wurerpan, ero reoMeTpuyecKkuiy, M (usmdyeckuid cmbicia. Boluucienue
uHTerpaina no gpopmyie Herorona—JlenOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npcamMcecTa «Maremartuka» JOJIDKHO oOecrneyrnBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CIcaAyromux JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl YH4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YHAIOMIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAMYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, “ONMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHETWEYTaMHU B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPakIaHCKON UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIEMY POCCUNEKOW,MATEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIDKCHUN B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JYXOBHBIX LEHHOCTEHN POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHHY™ “HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOT0; OCO3HAHUCM, JIMYHOTO BKJIaa B IOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHQCTEN, 00BEKTOB, 3ajady, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUJOB UCKYCCTBA.

du3ndeckoe BOCIIUTAHUE:

ChOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKUE 3HAHUA B
MHfepecax 370poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K“GBOCMY 37I0pOBBIO (3710pOBOE TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OFAbIXA, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  MPO(EecCHOHANBHON  JESTENBHOCTH,  CBS3AHHBIM "l
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIIA“BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATb COOCTBEHHBIC >KM3HEHHbIC MJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY 00pa3oBaHUI0O U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO/K AKTUBHOMY
YYAaCTHIO B PELICHUU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAHPABIEHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOMHON U COLMATbHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3SKOIOTUYECKHX Mpo0IeM;
OpHEHTalMEel Ha IPUMEHEHUE MATEMATUYECKUX 3HAHMA-JUIS PELICHUS 3a1ad B
0o0JaCTH  OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA  MQCTYIIKOB U OICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLIEH CpeabL

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS; COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOMECTBEHHOM  MPAKTHKW, [TOHUMaHHUEM
MaTEeMaTUYECKON HaykM Kak c(epbl YeJIOBEYECKON MAeATeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISl PA3BUTHS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM M MATeMaTUYECKOW KyJNbTYpOM KakK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIATh MPOCKTHYI0O M HCCIEIOBATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIC PE3yIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro IMpeaMera
«MaremaTuka XapAKTEPU3YIOTCS OBIIaZICHHEM YHHUBEPCATbHBIMU
NO3HAGAMETbHBIMU %, OCUCMBUAMU,  VHUBEPCATILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuiéepcanvuvie  nozmasamenvHvle  Oetlicmeus,  obecnedugaron
Gopmuposanye™ 6az06bix KOSHUMUBHLIX NPOYECco8 00yuarowmuxcs (oceoenue
Memooo08,, “WNO3HAHUSL  OKpyXcalowe2o0  Mupa,  NpUMeHeHue  J0SUYECKUX,
uccnedosamenbcKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

bagosble nornueckue nencTBUL:

* BLISIBJISITh U XapaKTEpHU30BaTh CYUIECTBEHHbIE MPU3HAKU MaTEeMAaTUYECKUX
OOBEKTOB, MOHATHI, OTHOUICHHH MEXAYy HOHATUAMU; (DOPMYIHPOBATH
OTpe/eNiCHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA ISl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOMMOI0 aHAJIN3a;



e BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OQIHe;
YCJIOBHBIE;

e BBISIBJISITh ~ MaTE€MaTUYeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3M * U
npotuBopeursi B (akTax, JaHHBIX, HAONIOJCHUSIX U YTBECPIACHUSIX;
npejiaratb ~ KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHUH MO‘QHANQT U Y;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTesbCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHIGTPAMBATH apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpaTh CMoco0 pelieHus y4ueOHOM »33amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIEHUS, BHIOMpaTh Hambosee MOAXOAAIMK ¢ Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KpUTEpUEB).

bazoBrie nccienoBaTenbCKUe ICHCTBUS:

e ICTIOJB30BAaTh BOMPOCHI KaK HCCHEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
bopMyIMpOBaTh BOMPOCHL,.. DUKCHPYIOIIUE MPOTHBOPEUYUE, MPOOJIEMY,
yCTaHaBJIMBaTb HMCKOMOE ®  JaHHOoe, (OpMUpOBAaTH  THUIOTE3Y,
apryMEHTUPOBaTh CBOKY TIO3WIHIO, MHEHHE;

e IPOBOJIUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
MO0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
mpoliiecca, BBISBIIGHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH, SBICHUSMH,
MPOIIECCaMHU;

¢ CAMOCTOSITEIEHO (POPMYITHPOBATH OOOOIIECHUS W BBIBOJBLI MO pe3yibTaTaM
MPOBENEHAQTI OHAOIOICHUS, WUCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOTyYeHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE PpAa3BUTHE TIPOIECCa, a TAaKXKE BBIJBUTATh
MPEANO0JIQOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora esundopmarimei:

o BEBIBJISITH AeUIIMTH HHGOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIPOC U TSI pEIICHUS 3a]1a4H;

e BEIOMpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIINIO, TIPEACTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKH;



e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSTEIJIFHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecnedusaom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

Ob61enue:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYXKJIEHUS B COOTBETCTBUM C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATH “CBOI0 TOYKY
3peHUs] B YCTHBIX M TMHCHMEHHBIX TEKCTaX, JaBaTh HOSCHEHUS IO XOIY
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA pe3yJIbTaT;

B X0JIe¢ 00CYXICHHS 3a/1aBaTh BOIPOCHI MO CYHIECTBY ©OCYKIaeMOU TEMBI,
poOJIEMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh U€H, HAIICICHHBIC Ha TIOUCK
pEIICHMS; COIMOCTaBIATh CBOU CYXKICHUS, ‘€.’ CY)KICHHUSIMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3IdUME U CXOJICTBO MO3MUIIUMU; B
KOppeKkTHOU popMme hopMyTupoBaTh pasHOITIACHS, CBOM BO3PAKEHUS,

o IPEJICTABIIATH PE3YJIbTAThI PEIICHUS 3alayH, SKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBHO BBIOMPATH (POpMAT BBHICTYIUICHUA C Y4ETOM
3a]1a4 MPe3CHTAIMN 1 OCOOCHHOCTCH ayIUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh U MCMOJB30BaTh MPEUMYHIECTBA KOMAaHIHON ¥ WHAUBUIYATBLHON
paboOTHI TIpU pEIICHWHM YHEeOHBIX 3a7ad; MPUHUMATH IIEIb COBMECTHOM
JEATEeIbHOCTH, TUIAHHPOBATH  OpPraHU3allMi0 COBMECTHOW  paloThlI,
pacmpenenarth BUABL ‘Padb0T, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3yabTat padoThl; 00001IaTh MHEHHS] HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYIHIOBBIX (popmax paboTsl (00CYyX)aeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATL | CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHUBATHwKa4ueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposaniie CMbICIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
CamoopraHuzanus:

COCTABMATH IJIaH, AJITOPUTM PELLEHUS 3a]1a4uM, BBIOUPATh CIIOCO0 PEIIeHHUs C
y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKRTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIB:

eBIIAZICTh HABBIKAMHU  IO3HABATENIbHOM  pediekcuu Kak  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUM U MBICIMUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e IPEABUJIETH TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PEIICHUM 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCLB,
JAHHBIX, HAWJACHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE pe3yJibTaTa IEJIU W YCIOBUSIM, | OOBICHATH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKECHUS PEe3yJIbTAaTOB JESTeAbHOCTH,
HaXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hauaza MaTEMATHUIECKOTO aHAIHM3ay
Ha YpOBHE CpEeIHEro OOIIero oOpa3oBaHUS JOJKHO OOCCHEHMMBATH JOCTHUKEHUE
CJIEIYIOUIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PAUHOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIeCATUYHAs IPOOb, MPOIIEHTHI.

Boemonusate  apudmernyeckue, emEpalMd  C  pPalUMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoInonHATh TpUOIMAKEHHBIE | BBIUUCIECHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YIbTATA BHIYMCICHUMN.

OnepupoBaTh MOHATUSMUi, GTCIICHh C ILEJIBIM IIOKa3aTelieM; CTaHJapTHas
dopma 3amucu JEHCTBUTEIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCITIOJIB30BaTh MOAXOASAIIYIO (hOpPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MPAKTUYECKUX 3a1a9 M-HPEICTABICHUS JaHHBIX.

OnepupoBath HOHATHUSMH: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aIKCh, [[POM3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeH#s U HEPAaBeHCTBA

OnepupOBarb TNOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHAIIBHOC, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BpITOTHATE MpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BbInonHATh MpeoOpa3oBaHUs 1LENbIX, PALMOHAIBHBIX W HPPAlMOHATBHBIX
BBIPQXKCHU M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
HUPpaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PealbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABISATDH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3a1a4M, HCCICA0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMSI, CIIOCOOBI 3aJaHusl (QyHKIUM=00J1aCTh
OTpEe/eNICHUs] M MHOXECTBO 3HadeHWi (yHkuuu, rpaduk (QyHKINUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMM: YETHOCTh W HEUETHOCTb (QYHKIUH, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A7 pelIeHUs] ypaBHCHHU.

CrtpouTh U 4uTaTh rpaQUKU JTUHEHHON (PYHKINUKBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QYHKUMA JUIs KCEICIOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTHUX=y4€OHBIX MPEIMETOB U peanbHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH ‘MEXK]Ty BEITMUUHAMH.

Hayaja MaTeMaTH4eCcKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: MOCHEIOBATEIBLHOCTh, apudMeTHuecKas u
reOMETPUYECKAsL IIPOIPECCUM.

OmnepupoBarh NOHATUAMH: _OCCKOHEUHO YyOBbIBaOLlasi Te€OMETpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aaBaTh NOCIEA0BATEIBHOCTH PA3INYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIIEA0BATEILHOCTEN U IIPOTPECCUM I PELLICHHUS
peanpHbIX 3a7a4 IPUKIAIHOIO XapakTepa.

MHokecTBa M J10rHKa

OnepupoBaTh MOHATHSAMA: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh| TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONMCAHUA
pealibHbIX MpPOLECEOBwHM SBIICHUHN, MPU PELIEHUH 33a4ad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATHUSAMM: ONpENENIEHNE,  TEOopeMma, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KITACC

YQucJa 1 BbIYUCIeHUS

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, IEJ0€ YHCIO; HCHOJIb30BAThH
IMPUBHAKYU JICJIMMOCTH LIEJIBbIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUTSL pellieHus 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMs U HEpaBeHCTBA

[IpumensaTs cBoiicTBa CcTemeHM i mpeoOpa3oBaHUs — BbIpaKCHUM,
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIbHOE YpPAaBHEHHE W HEPABEHCTBO; ‘PEelIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, coaepXkKallux JOrapuQMmbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(YMUUYECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YpPaBHEHUWwH €€ DPEILICHHE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS PAKTUYECKUX 3a/a4.

HaxoauTp peureHns: NpoCTEUIINX CUCTEM U COBOKYHHOCTEW palMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHble CUTyalldd Ha JS3BIKE anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M GMCTPEMBI 110 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB3QBAHUEM ariapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: NEepUOANYECKas  (QYHKUMS, TMPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUKH _OJKeTpéMyma (yHKuMM, Haubobliee U
HauMEHbIlIEe 3HAUYECHUA (YHKIUH. Ha, JPOMEKYTKE; HCIOJIb30BaTh HX JJIs
uccienoBanus QyHKINU, 3aJaHHOM TpaduKoM.

OnepupoBaTh MOHATUAME: TPAPYUKH TOKA3ATEIbHOM, JOrapu@MUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUA U HEPABEHCTB.

N300pakath Ha KOOPIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX UL PEMIEHNs] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Wcnonw3oBath| rpatbuku QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEN U3 ApyPuX yueOHBIX TUCHUIUINH.

Hayaja MareMaTn4yeckoro aHajaimsa

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCITI0JIb30BaTh Fr€OMETPUYECKUIM M (PU3UUECKHUI CMBICI MPOU3BOIHOM ISl peICHUs
3a1ad.

HaxoaiTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, HPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Y chnonp30BaTh MPOU3BOHYIO ISl UCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U JKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIEI0OBAHUS K MIOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
HWPUKIIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUI CMBICI UHTErpaia.



Haxomute mepBooOpa3Hble 3JEMEHTAPHBIX (DYHKIIHIA; BBIYHACISITH HHT&:@)*
no popmyne Herorona—Jleit6uua.

Pemats MNPpUKIAAHBIC 3alda9d, B TOM YHCJIC COLOMUAJIbHO-3KOHOMMU Q
(I)H?:I/I‘ICCKOFO XapakTepa, Cpe€aACTBaMi MaTCMATHYCCKOT'O aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM djexkTpoHHbIe (UU(pOBbHIE)
Konrpoasbnsie | IIpakTuyeckue
n/n NMPOrpamMMbl Bcero 00pa3oBaTe/ibHbIE peCypchbl
padoThI padoThI
bubmuorexa [JOK
MHo)kecTBa palMOHAIIbHBIX U
. https://m.edso0.ru/7f419d08
1 JICHCTBUTEIbHBIX YUCEN. PalnOHAIbHBIE 14 1
bu6mmoreka [IOK
YPABHCHUA U HiepapcricTna https://m.eds00.ru/7f419d08
5 Oyukuuu U rpaduku. CTeneHs ¢ HelbiM 5 1 bubnuorexa [JOK
MoKa3areyieM https://m.edsoo.ru/7f4354a4
Apudmernueckuii KOpeHb N—0# CTETICHH.
3 HppanmonanbHple ypaBHCHHS U 18 1 bubmmorexa HOK
ppatt P https://m.edsoo.ru/7f42dd26
HEpaBEHCTBA
DopMyiibl
4 TPUTOHOMETPUU. TPUrOHOMETPUUYECKEE 22 1 bubmmorexa [OK
P puH- 2P P https://m.edsoo.ru/7f42dd26
ypaBHEHUs
5 [TocnenoBatenbHOCTH U HPOrPecCH 5 bubmmorexa [TOK
A R https://m.eds00.ru/7f419d08
5 [ToBTOpeHue, 06001CHAE, cucTeMaTH3aIlUs 3 1
3HAHUU
OBLIEE KOJIMYECTBO-YACOB I10 68 5
I[MPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB M TeM JuiekTpoHHbIe (UG poBbIe)
Kourpousbnbie | IIpakTnuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Crenenb ¢ palliOHATbHBIM bubsorexka [JOK
1 nokasareneMm. [lokasarenbHas 12 1 https://m.edso00.ru/7f419d08
¢bynkus. [lokazaTenbHble ypaBHEHUS U bubnuorexa [JOK
HEpaBEHCTBA https://m.edso0o.ru/7f419d08
Jlorapupmuueckas QyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC q)yaBPIIIeHI/I}I u 12 1 bubmorexa LHOK
p P https://m.edsoo.ru/7f4354a4
HEpPaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 r paq)I/IKI/I T iFOHOMequqecchne 9 1 bubmorexa LHOK
p P p https://m.edsoo.ru/7f42dd26
HEpPaBEHCTBA
4 IIpousBoanas. I[Ipumenenue 24 1 bubnmnorexka HOK
MIPOU3BOJHOMN https://m.edso00.ru/7f42dd26
5 WNHterpain u ero npuMeHeHUs 9 brbmmorexa LTOK
P P https://m.edso00.ru/7f419d08
. bubmorexa [JOK
6 (CHcTeMul ypasHCHAY 12 1 https://m.edso00.ru/7f42dd26
7 Harypanpsbié 1ensie yucia 6 brbmmorexa LTOK
yp H https://m.edsoo.ru/7f42dd26
I1
8 OBTOPCHMUE, O6061LICHI:IC, 18 1
CUCTEMaTHU3aIUs 3HAHUU
OBHIIEE KOJIMYECTBO YACOB I10 102 5

LIPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTeMartuka: anredpa 1 Havajla MaTeMaTHYECKOT0 aHaIu3a, FeOMEeTPHSI.
AnreOpa 1 Havasila MaTeMaTuueckoro ananusa, 10-11 kmaccel/ AgimmoBHILLA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHoe o01ecTBO

«3narensctBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JIUISA YYUTEJA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HHTEPHET

bu6mmoreka IJOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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