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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mnporpamma yueOHOro Kypca «AJNreOpanvyeckue BbIPAKECHUS»
06azoBoro ypoBHs s oOydarommxcs 10 kimaccoB paszpaboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBbSIBIIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpandeckne BbIpaXEHHs» OIOJHSACT Kypc «ANTeOphl M Hayal
MaTEMaTUYECKOTO aHaJIM3a» M TaKKe SBISCTCS OJHUM M3 HanOoJiee 3HAYMMBIX B
porpaMMe CTapIlel IIKOJIbI, TTOCKOJIbKY, C OJHOW CTOPOHBI, OH O0ECIIeYnBaCT
WHCTPYMEHTAJIbHYIO 0a3y JUIsl U3Y4YCHHS BCEX €CTECTBEHHO-HAaYYHBIX KYPCOB, a C
JPYTroii CTOPOHBI, GOPMHUPYET JIOTHUECKOE W aOCTPAKTHOE MBIIUICHHE yYaluXCs
Ha ypOBHE, HEOOXOAUMOM JIJIsi OCBOCHUS KypcOB MHGOPMATHKH, 00IIIECTBO3HAHMSI,
UCTOPUH, CJIOBECHOCTH. B pamkax maHHOrO Kypca ydalluecs OBJIQJE€BalOT
YHUBEPCAJIBHBIM S3bIKOM COBPEMEHHOW HayKH, KOTopas (QOpMYyIHUPYET CBOH
JOCTHXKEHUSI B MaTeMaTu4ecKkon opme.

Kypc anreGpamdeckux BBIpaXEHUW 3aKIabIBAET OCHOBY [UJISi YCHEIIHOTO
OBJIaJICHUs 3aKOHaMH (U3UKH, XWMUU, OHOJOTHUH, TIOHMMAaHHS OCHOBHBIX
TEHACHIIMI SKOHOMUKUA U OOIIECTBEHHOW *W3HU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX  HHU(PPOBBIX W  KOMIBIOTEPHBIX  TEXHOJOTHUSAX, YBEPEHHO
UCIIONIb30BaTh MX B TIOBCEIHEBHOW >KM3HH. B TOXXe Bpems oOBIajcHHE
a0CTpaKTHBIMH ¥ JIOTHYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIMSIMU
pa3BHBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IEHNE U KOHKPETU3AINIO, a0CTparupoBaHUE U
aHaAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHajin3a B CTaplied IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaqbHBIX CUTYallMid W WHTEPIPETAIUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TIpUpOJAE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaeT 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO



HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 cnenuduky y4eOHOU MesITeNbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOAOJKUTETBHOU
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.
CrpykTypa Kypca BKIIOYAET CIEAYIOIIMUE COAEPKATEIBHO-METOANYECKUE
nuHun: «Yucna u BeMUCIHEHUs», «DyHKUMM U Trpaduku», «YpaBHEHUS W
HEpaBeHCTBa», «Hauama marematmueckoro anammzay, «MHOXKECTBAa U JIOTHKA.
Bce ocHOBHBIE cOAepkKaTENbHO-METOUYECKUE TMHUU U3YUYaIOTCS HA MPOTIKECHUU
JBYX JIeT OOydYeHMs] B CTapIIeil IIKOJIe, €CTECTBEHHO IOMOJIHSS APYr Apyra u
MOCTENIEHHO HACHIIAACh HOBBIMU TeMaMM U paszieiaMu. [[aHHBIN KypC sSIBIsSETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYECKUX JUCIUIUIUH: anredpa, TPUTOHOMETPHsI, MaTEMAaTUYECKUN aHalu3,
Teopuss MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
IUPOKUM MaTEMAaTHYECKUM anmapaToM, y HUX MOCIe0BaTEIbHO (GOPMUPYETCS U
COBEpILICHCTBYETCSI YMEHHME CTPOUTh MATEMAaTUYECKYIO MOJENb peabHOU
CUTyalluu, TPUMEHATh 3HaHMs, TIOJy4YeHHBIE B Kypce «Anrebpa M Hauaja
MaTEMaTUYECKOT0 aHaju3a», JUJIs PelIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYeCKOM 3aJ]auu, a 3aTeM MHTEPIIPETUPOBATH MOJYYEHHBIN pe3yibTarT.
ConepxartenbHo-MeTOAMYECKas JUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM mIkoje. B crapmieil mikoie ocoboe BHUMaHUE YIEISIETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE pPa3IUYHbIX (OpPM 3amucu  JIEWCTBUTEIBLHOTO 4YHUCIIA, YMEHHE
pallMOHAJLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOyyaromuecs TOJYy4arOT HaBBIKM MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAXKEHU.
JIuans «YpaBHEHUs] U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTapuied IIKOJIe, IMOCKOJbKY B KaXIOM pasleiie MIpOorpaMMbl
MPETYCMOTPEHO pEIICHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlaJeBalOT
Pa3IMYHBIMUA METOJAaMHU pELICHUS LEIbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUUECKHUX ¢  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cuCcTeM. [loiryuyeHHbIE YMEHHS MCTIOJIB3YIOTCSA IPU UCCIIEIOBAHUA
(GYHKIIMH ¢ TIOMOIIBI0 TPOU3BOJHOM, PEIICHWH TPHUKIAIHBIX 3aad W 3a7ad Ha
HaxoXXJICHWE HauOOJbIIMX M HAUMEHbIIUMX 3HaueHud GyHkuuu. J[annas
colepKaTeNnbHas JIMHHS BKIOYaeT B ce0s Takxke (HOpMUpOBaHHE YMEHHM
BBITIONHATH Pacuy€Thl MO ¢GopMyrnaMm, MPeoOpa3oBaHUS IEJIBbIX, PAMMOHATHHBIX,
MPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXE BBIPAKECHUM,
coJepKallluX cTeneHu u Jorapudmbl. braromaps uzydeHHro anreOpanyeckoro
Marepuaiga [POUCXOAUT  JAJIbHEHIIEEe  Pa3BUTHE  AITOPUTMHUYECKOTO  H



a0CTPAaKTHOIO MBILUICHUS YyYalluXcs, (OPMHUPYIOTCS HABBIKA JIE€IYKTHBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npeajgaraeT 3(QQEKTUBHbIE HHCTPYMEHTBI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToANYeCcKass JUHUSA «DyHKUMU H TpadUKU» TECHO
MIEPEIJIETAETCSA C APYTUMU JMHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEIOBATEIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapu(PMUUECKOl U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMHA JUIsl perieHus 3ajad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaKk U C pElICHHEM YypaBHEHUM U HepaBeHCTB. [lpu 3TomM Oosblioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIUYMHAMH, MCCIE0BATh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAllelIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIYy BEIUYMHAMHU B
paznuuHoON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHasi JUHUS — «AnreOpanuyeckux  BBIPAXKEHUN»  TO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYITHBIX 00YYarOUIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEA0BATH U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIIME W HAUMCHBIINEC
3HAUEHHUsS, BBIYUCIATH IUIOMAAU (PUryp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MAaTEMAaTHYECKUX MOJIEJIEd pealbHbIX CHUTYalUH,
HaxO0KJICHUS HAMWIIYy4YlIEero PEIICHUS B IPHUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAaMM MaTe€MaTU4YECKOIO aHalIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEATUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUH pacHo3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKE M HcKyccTBe. OOydarommecs Yy3HAIOT O
BBIIAIOIINXCA PE3YJIbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTUS MATEMaTUKH Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas JTUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM TEOPUM  MHOXKECTB.  €0pPETHKO-MHOKECTBEHHBIE
IIPEACTABICHNs NPOHU3BIBAIOT BECh KYPC IIKOJBHOW MAaTEMAaTHUKH W IPEIararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEANHSIONINI BCE pa3febl MAaTEMATUKU U €€
IIPUJIOKEHUHM, OHM CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLUIUIMHBI B €IUHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXXECTBEHHBIM S3bIK COBPEMEHHOW MAaTEMAaTHKM M HCIOJb30BaTh €ro JUIs
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce mpHCYTCTBYIOT TakK€ OCHOBBI MAaT€MAaTHYECKOTO MOIEIUPOBAHUSA,
KOTOpbIE MpHU3BaHbl C(HOPMUPOBATH HABBIKM TMOCTPOCHMS MOJENeil peaabHbIX
CUTYyalluid, HWCCIEAOBAHMS H3TUX MOJENed C TOMOLIBIO ammapara ajiredopbl U
MaTeMaTH4YECKOI0 aHajJu3a W MHTEPIPETALMU INOJYYEHHBIX PE3ylbTaToOB. Takue
3a/1aHUS BIUIETEHBI B KQXBIM U3 pa3/iesIoB IPOrPAMMBI, IIOCKOJIBKY BECh MaTEpUa
Kypca IIMPOKO HWCIIOIB3YETCS IJIsl pelleHus NpUKIagHbIX 3anad. [Ipu pemeHnn
peaNbHBIX NPAKTUYECKUX 3a/ady ydallhecs pPa3BUBAIOT HAOIIOAATENbHOCTD,
yYMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCMOJIb30BaTh aHAJOTHUIO,
000011aTh ¥ KOHKPETU3HPOBaTh MpodsieMy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIIEHUS NPUKIAAHBIX 3324 OPraHU3yeTCs B MPOLECCE M3YUYECHUS BCEX
TEM Kypca «Airedpa 1 Hauajga MaTEMaTHYECKOTO aHAIHU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM 1uTaHe Ha M3ydYeHHE Kypca aireOpandecKuX BBIPAKCHHH Ha 0a30BOM
ypoBHe orBoamtTcs 3a cuer UDY 1 wac B Hemenro B 10 kiacce, Bcero 3a rof
oOydenus — 34 yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansibie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, IMPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeilt U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/a4 U3 pa3IMyHbIX OTpaciien
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHblE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcina. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3aJad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JleWcTBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYypaJIbHOM CTETeHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETpUUYECKUEe (HOPMYIIHI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpU4YECKUX ypaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoObl 3amaHus GyHkuuu. [paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUs 1 MHOKECTBO 3HaueHuW ¢GyHkmmu. Hymm QyHKmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMs ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.

Tpuronomerpruyeckass OKPY>KHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKUX
(yHKIMI 4MCIIOBOTO apTryMEHTA.



Havaja MmareMaTH4eCKOro aHAJIMU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIE ITOCIEA0BATCIBHOCTH.

ApudmeTndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YyOBIBAIOIIEH TreOMETPUYECKON
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE TMPOrpecCUr ISt
pELIEHUs PeAbHBIX 3aJa4 MIPUKJIIAJTHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOk€eCTBO, Omnepalnuu HajJ MHOXKecTBaMmu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almnapara i OIKMCAHMUS PEaJbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

IVNIAHUPYEMBIE PE3YJBTATBI

OcBoenune y‘{C6HOFO npecamMeTa «MaremMaTuka» JOJIZKHO obecrieunBaTh
HJOCTMKCHHUEC HAa YPOBHC CPCIHCTO O6III€I‘O o6pa30BaH1/1;1 CICAyromuX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa3OBaTCJII)HI)IX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pEe3yJbTAaThl OCBOCHHUS IMPOTPAMMbl Yy4EOHOTO TIpeaMeTa
«MaTteMmaTuKa» XapaKkTepU3yIOTCS:

I'paxknaHckoe BOCTIMTAHUE:

c(hOopMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUHA 00YJAIOMIETroCsl KaK aKTHBHOTO
U OTBETCTBEHHOI'O UJIEHAa POCCHMCKOro oOIecTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpakmaaHCKoro ooOmecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICMICTBOBATh C COLUHUAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMA 1 Ha3HAYCHHUCM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCHMCKON IPaKTaHCKON UISHTUYHOCTH, YBAXKCHHUS K
MNPOLLIOMY Y HACTOSIEMY POCCUHUCKOW MAaTEMATHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHHUSIM POCCUMCKHX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOU IIKOJIbI,
K HCIOJB30BAHUIO 3THX JOCTHKEHUH B JIPYrMX Haykax, TEXHOJOTHSX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c()OpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO TIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKECHUN HAYKU U JI€SITCIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOCHHUE YCTOMYMBOTO OYIYIIIEro.

DCTETUYECKOE BOCITUTAHHUE:



ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pELICHUN, pacCyXIECHUM;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
PU3UIECKOE BOCIUTAHUE:
c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHE 3HaHUSA B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHUN U

OTIbIXa, perynsipHas buznueckas aKTUBHOCTB); (du3nuecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHUSIX CIIOPTHUBHO-03/J0POBUTEIBHOM
JESITEILHOCTBIO.

TpynoBoe BocluTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0US;, UHTEPECOM K
pasnmuuHbiM  cepam  NMPodEeCCHOHATBLHOW  JESITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHUKONW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4YeCKOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUIO HA TMPOTSIKEHUM BCEH J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MAaTEMaTUUYE€CKON HAPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLMAIIBHO-3KOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMAJIBHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX TMpoliieM;
OpMEHTAallME HA NPUMEHEHUWE MATEMaTUYECKUX 3HAHUW Ul pELIeHUs 3a1ay B
0o0JacTH OKpY’)KaromIiel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB U OICHKH UX
BO3MOJKHBIX ITOCIICICTBUH JIJISI OKPYXKAIOIIEH CPEBI.

[{erHOCTM HAyYHOTO ITO3HAHUSL:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAaykKu U  OOIIECTBEHHOM MPAKTUKH, TOHHUMAaHHEM
MaTeMaTUYeCKO HayKd Kak cQepbl YEeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
Pa3sBUTUS W 3HAYUMMOCTH JUISI PA3BUTHUS LMBUJIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMAaTHKA ¥ MaTEMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYLIECTBIISTh MPOCKTHYK) W HCCIENOBATEIIBCKYIO AEATEIBHOCTD
VH/IMBU1YaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pPe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO MpeaMera
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEpCaJIbHbBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YVHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMY, YHUBEPCATbHBIMU Pe2YTAMUBHBIMU OeUCBUAMU.



1)  Vuueepcanvuvie  nosmasamenvuvle  Oelicmeusi, — 0becneyusaom
Gopmuposanue 0a306bIX KOSHUMUBHBIX NpPOYeCcco8 obyuaroujuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcailowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,
Uccne008amenbCKux onepayuti, ymeHui pabomams ¢ ungopmayueti).

ba3oBeble sloruueckue 1enCTBuUs:

® BBIBIISATH U XapaKTePU30BATh CYIICCTBEHHBIC NMPU3HAKH MAaTEMAaTHICCKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXIy NOHATHIMH; (HOPMYIUPOBATH
OTpeNeNCHNs]  TOHSATUH; YCTAHABIWMBATh CYIICCTBCHHBIH  TMPU3HAK
KjIaccu(UKaIMi, OCHOBaHUS I OOOOIICHHWS W CPaBHCHHS, KPHUTCPUHU
IPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC W OTPHUIATCIIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEIE;

® BBIBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeunss B (aKTaxX, JAHHBIX, HAOJIOJACHHSIX W YTBEPXKICHHSIX;
npenjaratb ~ KPpUTCPUHM  JJIS  BBIABIICHHS  3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

e JeaTh BBIBOJBI C HMCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEpKJIEHUN (IIpsIMbIE U OT MPOTHUBHOTO), BHICTPAMBATH apryMEHTAIUIO,
OPUBOJUTh TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO pelieHus y4dyeOHON 3amaun (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpATh HauWOoJiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTenbCKue IEUCTBU:

® KCIIOJIb30BaTh BOTPOCHI KaK MCCIIENOBATEIbCKUNM WHCTPYMEHT MO3HAHMS;
dbopMynrpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUHE, MPOOIeMYy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® T[IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHWE TI0 YCTAHOBJICHUI0O OCOOCHHOCTEH MaTeMaTU4ecKOro
o0BeKTa, SIBICHHS, TIPOIECCA, BBHIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBICHUSMH, POIIECCAMU;

® CaMOCTOSITENIbHO (OPMYITHPOBATH 0OOOIICHHSI W BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJYYEHHBIX PEe3yJbTaTOB, BHIBOJIOB U 0000IICHHIA;

® [IPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKKE BBIJIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.



Pabota ¢ undopmanmeii:

2)

BBISBJIATh Ae(UUUTHI MH(GOPMALMKU, AAaHHBIX, HEOOXOJIUMBIX JJi1 OTBETa
Ha BOIIPOC U JJI pEeUICHUs 3a]1auu;
BbIOMpaTh  MHPOPMALIMIO W3  UCTOYHMKOB  Pa3IWYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS;
CTPYKTYpPHUpPOBaTh MH(OpMAaIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh IpadUyeCcKu;
OLICHUBATh HaJEKHOCTD uH(pOopMaIuu o CaMOCTOSITEIIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  o0becneyusarom

CPOPMUPOBAHHOCIL COYUATBHBIX HABLIKOE 00OYUAOUUXCAL.
OOueHue:

BOCIIPUHMMATh H  (DOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSIMH M LIEJSIMU OOIIECHHS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSCHCHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATH ITOTYYCHHBIA PE3YIIbTaT;

B X0/I¢ OOCYXXJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKITaeMOH TEMBI,
poOJIEeMBI, pelraeMoi 3aa4n, BbICKa3bIBaTh UJIEH, HAIlCIEHHBIC HA TIOUCK
pCIIeHUs; COIMOCTABIISATh CBOM CYXICHUS C CYXKICHHSIMH JIPYTHX
YYaCTHHKOB JHajora, OOHapyKHWBAaTh pa3jMuue W CXOJACTBO MO3UIUI; B
KOppeKTHOI hopme HopMynTHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPEICTaBIATh  Pe3yJdbTaThl  PEIICHUS  3aJadd,  OKCIICPUMEHTA,
UCCICJIOBAHUS,  IPOCKTa;  CaMOCTOSATEIIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YIETOM 3a7a9 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyHUUYECTBO:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHANBUAYaTbHON paOOThI MPU PEIICHUH YYCOHBIX 3a1a4; TPUHUMAThH 11eJTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMU
paboThI, pacripeAeNaTh BUABI pabOT, JOTOBapUBATHCS, OOCYKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYMNMOBHIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHHH,
«MO3TOBBIE INTYPMbD» W WHBIC); BBIMIOJHITH CBOK YacTh palbOTHl W
KOOPJMHUPOBATh CBOM JEHCTBUSA C JPYTHUMH YJICHAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuueepcanvnvie  pecynamuenvie oeticmeusl, obecneyusaiom

Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG JIUYHOCU.
Camoopranuzanmsi:



COCTAaBJIATh IUIAH, AITOPUTM PELIEHUS 3aJa4i, BEIOUPATh CIIOCO0 PELIEHHUs C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TIO3HABATEIbHOW pe(dIeKCHMH KaK OCO3HAHMS
COBEpILIAEMBIX JEHCTBUN M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cIoco0aMu CaMOIIPOBEPKH, CaMOKOHTPOJIs —Ipolecca U
pe3yJibTaTa pelIeHusl MaTeMaTHYECKOU 3a1auu;

® I[PEABUIECTb TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh IIPU pELICHUU
3a7la4d, BHOCUTb KOPPEKTHBBI B JEIATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHUE peE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HEAOCTMIKEHUS PEe3yJIbTaTOB JESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoeHue yueOHOro Kypca «AJreOpandeckux BBIPAXKEHHUI» Ha YpOBHE
cpenHero oOuiero o0Opa3zoBaHMsl JOKHO OOECIEUMBATh JOCTHIKEHUE CIIETYIOIINX
IpEeIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB!

10 KITIACC

Yucja 1 BLIYMCJIEHUS

OnepupoBaTh MOHATUSAMH: pallMOHAIBLHOE H JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS | JIECATUYIHAS TPOOb, MMPOIEHTHI.

Breimonuate  apudmeTndyeckue  omepandd ¢ PAlMOHAIBHBIMH |
JNEHCTBUTEIbHBIMU YUCIIAMH.

BrImonHATh TpUOIMKEHHBIC BHIYMCICHUS, HCIIOIB3Ys MPaBHJIa OKPYTJICHUS,
JenaTh IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYHCICHUI.

OnepupoBaTh TMOHATHAMU: CTENEHb C IEIBIM TIOKa3aTelieM; CTaHIapTHas
dopma 3amuMcH JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajdbHOW CTCIICHH;
HCIIOJIb30BaTh MOAXOIAIIYI0 (DOPMY 3aIIUCH ACHCTBUTEIBHBIX YHCEI JIJIS PCIICHHS
MPaKTHYCCKUX 3aJ1a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATHAMHU: CHHYC, KOCUHYC ¥ TaHTCHC ITPOU3BOJBHOIO YIJIa;
HCIIOJIb30BaTh 3aIIMCh MMPOU3BOJIBHOTO yTila yepe3 0OpaTHBIC TPUTOHOMETPHICCKUC
byHKIHH.

YpaBHeHUA ¥ HEPpaBEeHCTBA

OnepupoBaTh NOHATHSIMH: TOXKJIECTBO, ypaBHEHHE, HEPaBEHCTBO; IIEIIOE,
palroHaIbHOE, UPPATMOHAIPHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUICCKOE
ypaBHCHHE;



BoinosiHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH M pelIaTh
TPUTOHOMETPHUUYECKUE YPABHEHHS.

BoinosiHATh npeoOpa3oBaHMs LENBIX, PALMOHAIBHBIX M HPPALMOHATBHBIX
BBIDQXKEHUW W  pelmarbh OCHOBHBIE THIIBI  LEJIBIX, PpAalMOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a/1a4
W 3aJla4y U3 pa3IuvHbIX 00JIacTell HAyKU U pealbHOM KU3HU.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBISTH
BBIDA)KCHUS, YpPAaBHEHUS, HEPABEHCTBA II0 YCJIOBUIO 3aJadyM, MCCIEN0BAThH
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajnreopsbl.

DYyHKIUHA U TPaPUKHU

OnepupoBaTh MOHATUAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PYHKIMH, 00IacTb
ONpeJieieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKIMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduku GyHKIMMA 715 pelIeHUs] YpaBHEHUIA.

Ctpoutb U uuTaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTETEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeseM.

Hcnonp3zoBaTh rpaduku (QyHKUMH JUIS HCCIEAOBAHUS IPOLECCOB U
3aBHCHMOCTEH NpU pElIeHUM 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peajibHOU
’KU3HU; BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEXy BETUYUHAMU.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh NOHATUSAMHU: TIOCIENOBATENBbHOCTb, apudmernyeckas MU
reOMETPUYECKas POIPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBalOIIash TIeOMETpHUYEcKast
nporpeccusi, cymma 0€CKOHEYHO yObIBarOIe reOMEeTPUUYECKOM Mporpeccuu.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMMU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIILHOCTEW U IPOTPECCUM JJIsl PELLICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JUidl  ONMCAHHUsA
peaNbHbIX MNPOLECCOB M SBJICHUN, NPH PEIIEHUU 3a1ad U3 JPYrux Y4YEOHBIX
IIPEAMETOB.

OnepupoBaTh  MOHATUSAMH: OIIpEZIECIICHHUE, Teopema, CIIEICTBHE,
NOKa3aTeNbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBo yacoB DJIEeKTPOHHBbI
'N;') HaumeHoBaHue pa3aeioB u KouTtpoap IlpakTuuec | € (uudpoBbIe)
" TeM MPOrpamMMblI Bee HbBIE KHe o0pa3oBarteib
! ro padoTsI padoThbI HbI€ pecypchbl
1. | IloBTOpEHHE, CUCTEMATH3AIIHS
3HAHMM 3a Kypc ainreopsl u
Havajia MaTeMaTHIECKOTO 3
aHayn3a 7-9 kimaccos
MHOK€eCcTBa pallHOHAJIBHBIX U
) JCHUCTBUTEILHBIX YHCEII. 5
' PanmonasibHbIC YpaBHEHUS U
HEPaBCHCTBA
OyHKIMU U TpadUKH.
3. CreneHs C eIbIM 3
moKa3zaTesieM
Apudmernueckuit KOpeHb N—
4 Ol CTENEHM. 5
" | HppauuoHaibHbIE ypaBHEHHS
Y HEPaBEHCTBA
DopMyJIbl
5. Tpuronomerpuu. TpuroHomerp 10
WYECKUE YpaBHEHUS
6 [TocnenoBarensHOCTH U 4
" | mporpeccun
7 [ToBTOpEeHUE, 0600IICHNE, 4
' cUCTeMaTH3aIls 3HaHUH
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Conepxxanue
Ne yueOHOro
Tema ypoka
n/n MaTepHaJa
Iliian dDakr

DJIEeKTPOHHbIE
nugposbie
o0pa3oBareJib
HbIE pecypchl

IIpumeyan
ust

T. 1 (3 u.) [loBTOpEHME, cCCTEMATH3AIUS 3HAHUI 32 KYpPC aJredpbl M HaYajIa
MaTeMaTH4ecKoro anajamsa 7-9 kiaccos

IToBTOpEHNME,
CHCTeMaTH3alus 3HaHuH 3a
1. Kypc anredpbl 1 Hayaa
MaTeMaTUIEeCKOT0 aHaInu3a
7-9 xj1accoB

IToBTOpEHNME,
CHCTeMaTH3alus 3HaHuH 3a
2. Kypc anredpbl 1 Hayaa
MaTeMaTUYEeCKOT0 aHaInu3a
7-9 xy1accoB

[ToBTOpEHME,
cUcTeMAaTH3allus 3HaH!i 3a
3. Kypc ajnreOphl U Havasia
MaTEeMaTHYECKOT0 aHaIu3a
7-9 xyaccoB

T2 (5 u) MHokecTBa PALMOHAJIBbHBIX U JIeiiCTBUTENbHBIX YHces. PannonanabHbIe

YPaBHeHHSI U HEPABEHCTB

OOBIKHOBEHHBIE H
JECATUIHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH

[Ipumenenue npobeii u
MIPOLIEHTOB ISl PELICHUS
5. MIPUKJIAIHBIX 3a7a4 U3
Pa3IUYHBIX OTpaciei
3HAHUM U peaIbHOM KU3HU

ToxnecTBa u
TOXKJECTBEHHBIC

6. npeoOpa3oBaHMUsL.
VYpaBHeHUE, KOPEHb
ypaBHEHUS

HepasenctBo, pemenue
7. HepaBeHcTBa MeTton
UHTEPBAJIOB

8. Pemenue nensix u 1poOHO-




palOHAIBHBIX YPaBHEHUU
U HEPaBEHCTB

T. 3 (3 4) ®ynkuun u rpapuxu. Crenenn ¢

HeJbIM IMMOKa3aTeJieM

I'padux GyHKIIH.
O6uactb onpeneseHus u
MHO>KECTBO 3HAUCHU I
¢byaxmun. Hyma dynakium.
[IpomexyTku
3HAKOIMOCTOSIHCTBA

10.

CreneHs ¢ 1eJIBIM
IOKa3aTeyieM.
CrangaptHas ¢popma
3aIIMCU JE€HCTBUTEILHOTO
qpclia

11.

CrenenHnas GpyHKIUS C
HaTypaJIbHbIM U LIEJBIM
nokaszarenem. E€ cBolicTBa
u rpaduk

T. 4 (5 u) ApudmeTnyeckuii KopeHb n—oii ctenenu. UppaunoHajbHble ypaBHEHUA U

HEPaBCHCTBA

12.

CaoiicTBa
apu(pMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

13.

CBolicTBa
apu(PMETHIECKOTO KOPHS
HaTypaJbHOW CTEICHU

14.

JeicTBus c
apupMETHIECKUMH
KOPHSIMH N—OM CTETIeHH

15.

Pemenue
HppalMOHATIbHBIX
YpaBHEHUH U HEPABEHCTB

16.

CpoiicTBa u rpaduK KOpHS
N-0o¥ cTeneHu

T.5 (10 4.) ®opmybl TPUrOHOMETPHH. TpUroHoMeTpuYecKHe ypaBHEHUA

17.

CuHyc, KOCHHYC U TaHTE€HC
YHMCIIOBOTO apryMeHTa.
ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOTO
aprymMeHra

18.

Tpuronomerpuueckas
OKPY>KHOCTB, OIIPENIECTICHHE
TPUTOHOMETPUUECKUX




(GyHKIUH 9UCIOBOTO
aprymeHra

19.

OCHOBHBIE
TPUTOHOMETPHUECKUE

bopmyIbl

20.

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

21.

[IpeobpazoBanue
TPUTOHOMETPHUYCCKUX
BBIPAKECHUI

22.

[IpeoGpa3oBanue
TPUTOHOMETPHUYECKIX
BBIPAKCHUI

23.

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

24,

Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHUI

25.

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

26.

Pewrenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

T.6 (44.) IlocsienoBaTEILHOCTH U NIPOTPECCHU

27.

IlocneqoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHUs
MOCJIEIOBATEILHOCTEN.
MOHOTOHHBIE
MOCJIEIOBATEILHOCTH

28.

Apudmernueckas 1
reoMeTpuyeckas
IIPOIPECCUMU.
Hcnonn3oBanue
MPOTrPECCUU IS PELLIEHUS
peaNbHbIX 3a1a4
MPUKIAAHOTO Xapakrepa

29.

beckoneuHO yObIBaromiast
reoMeTpudecKas
nporpeccusi. Cymma
0ecKkOHEeuHO yObIBaroIIeH




F€OMETPUYECKON
IIpOrpeccuu

30.

dopmyJia CIOKHBIX
IIPOLIEHTOB

T.7 (4 4.) IloBTOpPEHUE, 00001

CHHE, CUCTEMAaTHU3 Al usd 3HAHUM

31.

O0001menue,
CHCTEeMaTH3aIHs 3HAaHUH 3a
Kypc anreOphl ¥ Hava
MaTEeMaTUYECKOT0 aHaIn3a
10 xmacca

32.

Oo6o06111EHNE,
CHCTeMaTH3aIus 3HaHuH 3a
Kypc anredpbl 1 Havyaa
MaTEeMaTUIEeCKOro aHaIn3a
10 knacca

33.

O0600mmenue,
CHCTEeMaTH3alus 3HaHuH 3a
Kypc anredpbl 1 Hayaa
MaTeMaTHYECKOr0 aHaIu3a
10 kmacca

34.

O06o00mmenue,
cUcTeEMAaTH3allus 3HaHUi 3a
Kypc ainreOphl ¥ Havasa
MaTEeMaTUYECKOT0 aHaIu3a
10 knacca




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Marematuka: anredpa u Hayajla MaTeMaTuyeckoro anaiausa 10-11
KJ1acchl: 0a30BbIN U yrayOn€HHbI ypoBHH: yueOouuk/ LII.A. Anumos, FO.M.
Konsarun, M.B. Tkauesa, H.E. ®enoposa, M.W. llaGynun. —10-e uzx., crep. — M.:
[Ipoceemenue, 2020r. — 463, [1] c.: ui.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

YuebHoe uznanue: Matemartuka: anrebpa u Hadana aHanuza 10-11 kmacchr:
MeToandeckue pekomeHaanuu K yueonuky I11.A. Anumosa, FO.M. Konsiruna,
H.E. ®&noposoii u np.- 5-e uz., crep. — M.: IIpoceemenune, 2023 r. — 77 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/
https://skysmart.ru

https://uchi.ru
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