MYHHIHNAIbHOE Ka3enHoe 006meodpasoBare/ibHOE YUpeKIcHHe
«Bepxkazanckas cpexnss 00meo6pazoBareabHas MK
WHH 2408003435 KIIIT 240801001 OT'PH 1022401037977
663075, Poccus, Kpacnosipekuii kpait, Bonbiemyprusckuit paioH, c. Bepx-Kazanka
yi. Llentpanshas, 16  Tten.: 8(39198)25-1-22 e-mail: vkazanka_scool@mail.ru

Paccmorpena CornacoBana
Ha 3acenanuu LIIMO | 3amecturens JIMpEKTOpa Mo [y 1bI
[IpoTokon Nel YBP, / Td<yuena

(

, _J/ .-
““C«/~H.UI.Ianensinua

\ g P
VX O
10X

« 28» aBrycra 2023

« 28»asrycra 2023 r )

&

PABOYAS IIPOTPAMMA
yueOHoro npeaMera «Anredpa u Hadyajga MaTeEMaTHUYECKOIO aHAJIN3a

s ooygaromuxcs 10 kmacca

Bepx-Kazanka, 2023



MMOACHUTEJIBHAS 3ATIINCKA

Pabouas mporpamma ydyeb6HOro Kypca «Anredpa U Hadyajla MaTEMaTUYECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOydarouiuxcsi 10 —11 kimaccoB paspaboraHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENILHOTO CTAHIAPTa CPEAHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, M TPATUIUN POCCHICKOTO
oOpa3oBanusa. Peanmuzaiusi mporpaMMbl OOECIEUMBAET OBJAJCHUE KIIOYEBBIMU
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, 1IETOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH 00 yUaIOITUXCA.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauana mMaTeMaTHYECKOrO aHaJIW3a» SIBISETCA OJAHUM M3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOJbI, TMOCKOJbKY, C OJHOM
CTOPOHBI, OH OOecneYyMBaeT WHCTPYMEHTAJIbHYIO 0a3y Uil H3YyYCHHS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (OPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBINUICHUE YYalluXCsl Ha ypOBHE, HEOOXOAMMOM Il OCBOCHUS
KypcoB HMHGOPMATHKH, OOIECTBO3HAHMS, HWCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYallhecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopasi GOpMYIUpPYET CBOU JOCTUKEHUSI B MaTEMaTHYECKOH opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMA SKOHOMUKH M OOIIECTBEHHOW >KW3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOoXe Bpemsi OBIajcHUE
a0CTpaKTHBIMU U JIOTHYECKH CTPOTHMH MaTEeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBACT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKIICHUS, MCTIOIB30BaTh 0000IIEHNe U KOHKPETU3aInio, abcTparupoBaHue u
aHAJIOTHI0, POPMUPYET KPeaTUBHOE U KPUTHUUECKOE MBIILIeHHE. B Xo/ne n3ydeHus
anreOpbl M HayaJl MaTEMAaTHYECKOTO aHallh3a B CTaplield IIKOJIE YdYalluecs
MOJIy4alOT HOBBIM ONBIT PEHIEHUS NPUKIAAHBIX 337a4, CaMOCTOSTEIbHOTO
MIOCTPOCHHSI MAaTeMaTHYECKUX MOJENEeN peajJbHbIX CUTyalluii W WHTEpIpPETaAlHU
MOJIYYEHHBIX  pEIICHHM, 3HAKOMSITCS C  MNpUMEpaMHU  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaUMTENHHBIM BOCHUTATEIBHBIM TMOTECHIIMAIOM, KOTOPBIN
peanusyeTcs Kak udepe3 y4eOHbIM Marepuall, clocOOCTBYIOIIMK (POopMUpPOBAHHIO
HAay4YHOT0 MHUPOBO33pPEHHUSI, TaK U 4epe3 crnenupuky ydeOHOU JesTeNbHOCTH,



TpeOyrouiei CaMOCTOSTEIBHOCTH, aKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIIEHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a ITOJIYYEHHBIN pE3yJbTaT.

B ocHoBe Mmeronuku oOydeHHs anredpe MW HayalaM MaTeMaTUYeCKOIo
aHaIM3a JIEKUT AeSTEIbHOCTHBIN NPUHLIUIT 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JIMHUM: «HUuncna U BBIYMCIECHUSY,
«DyHkuuun U rpadukm», «YpaBHEHUS M HEPABEHCTBAY, «Hayana
MaTeMaTH4eCcKoro aHaimusa», «MHOXkecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM H3Y4YalOTCS HA NPOTSHKEHUM JBYX JIET
oOydeHHs B CTaplliel IIKOJIe, ECTECTBEHHO IOMOIHSS APYr APyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM Te€MaMM M pazjaenamu. JIaHHBIA Kypc  SIBISIETCA
UHTETPaTUBHBIM, TIOCKOJbKY OOBEAUHSET B celde coJiep)KaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX NUCLIUIUIMH: aredpa, TPUTOHOMETPHSI, MaTEMaTUYECKUIN aHaJIN3,
Teopuss MHOkecTB U np. [lo Mepe Toro kak ydaimiumecs OBJAJIeBAlOT BcE Ooliee
IMIUPOKUM MaTEMaTUYECKUM alllapaToM, Y HUX IMOCJIEI0BaTEIbHO (popMupyercs u
COBEPIICHCTBYETCA YMEHUE CTPOUTh MATEMATUYECKYI0 MOJENb pPEalIbHOU
CUTyallud, TPUMEHSATh 3HaHUA, TMOJyYeHHble B Kypce «Anredpa u Hayana
MaTEMaTUYECKOTO aHaju3ay, JUJIs PelIeHUs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHOMN
MaTeMaTUYECKOM 3aJ1aui, a 3aT€M UHTEPIIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT.

CopnepxaTtenbHO-MeTOANYECKass JUHUA «YUuncna ¥ BBIYMCICHUS» 3aBEPIIAECT
(dbopMuUpoBaHUE HABBIKOB MCIIOJIH30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HAa4YaTo B OCHOBHOW IKoje. B crapmiedt mkone oco0oe BHUMAaHHE YIENIsSETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BaHUE PA3NUYHBIX (POpPM 3alUCHU JACHCTBUTEIHHOTO YHCIA, YMEHHE
pPallMOHAIIBHO BBIIOJHATh JEUCTBUS C HUMM, JI€JIaTh NPUKHUIKY, OLICHHWBATh
pesynbrar. OOyuaromuyecs TMOJy4aloT HaBBIKM NPUOIMHKEHHBIX BBIUMCICHUMH,
BBITIOJIHCHUSL JICMCTBUU C 4YHCJIaMH, 3allMCaHHBIMA B CTaHIApTHOH Qopme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUU.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCAd HAa IPOTSHKEHUU BCETO
oOyueHus B CTaplIed MIKOJIe, TOCKOJBbKY B KaXIOM pasfese MporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anady. OOywaromuecs OBIIAJEBAIOT
Pa3IMYHBIMUA METOJAMHU PELICHMS LEJbIX, PalUuOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loirydeHHbIE yMEHN UCTIONIB3YIOTCS IIPU UCCIEN0BAHNUN
(GYHKIMI C TOMOIIBbIO MPOW3BOAHOW, PEIICHWH MPHUKIAIHBIX 3a/Jad W 33434 Ha
HaxXOX/IeHue HaumOOJBIINX W HAaWMEHbIIMX 3HaueHuW Gynkuuu. [lanHas
coJep)KaTesibHas JIMHMS BKJIKOYaeT B ce0s Takke (POPMHUpPOBAHUE YMEHUU
BBINIOJIHATH pacyé€Tel 1Mo (opmynaM, NpeoOpa3oBaHUs LEINbIX, PAlUOHAIbHBIX,
HUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, @ TAK)KE BBIPAKECHUH,



colepKallluX CTeNeHu U Jorapu@mel. biaronaps u3ydeHuro anredpanyeckoro
Mareprajga NPOUCXOAUT  JaJbHEWINEe  pPA3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUIEHUS y4yaluxcs, (HOPMHUPYIOTCS HABBIKM JEAYKTHBHBIX
paccykIaeHud, paboTbl C  CHMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npeajaraetT A(PQGEeKTUBHbIE HMHCTPYMEHTBHI Il PEIICHHS MPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-Metoanveckass JuHus «DyHKIMU u  rpaduku» TECHO
NEPEIUIETAETCS C IPYTUMU JMHUSAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NIOCJIEI0BATEIBHOCTD U3Yy4YEHUS Marepuana. N3yuenune CTENIEHHOM,
NOKa3aTeIbHOM, JIorapudMUUEeCcKOl U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCHOJb30BaHNE (PYHKIUN IS pelieHus 3a1ad U3 JPYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pelIeHUEeM ypaBHEHHMI M HepaBeHCTB. [lpu sTom OojbIIOE BHUMAaHHE
ynensiercss GOPMHPOBAHUIO YMEHUSI BBIPAXKaTh (HOPMYJaMU 3aBHCHUMOCTU MEXKIY
pPa3sTUYHBIMUA BEJIMYMHAMH, MCCIIEOBAaTh MOJy4YEeHHbIE (YHKIHUU, CTPOUTH HUX
rpaduku. Matepuan 3Tol cojep:KaTeIbHON JTMHUK HAIIEJIEH Ha Pa3BUTUE YMEHHI
U HaBBIKOB, IMO3BOJISIIOIIUX BBIpaXXaTh 3aBUCUMOCTH MEXKJY BEIMYMHAMHU B
pasnuuHoi dopme: aHATUTHYCCKOU, Tpaduieckod U ciioBecHo. Ero msydenume
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AI[MH, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHass nuHUA «Hagama MaremMaTH4yecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYIIHBIX O0YYaIOIIUMCS, Y KOTOPBIX MOSABISIETCS BO3MOKHOCTh MCCIEN0BATh U
CTpOUTh Tpaduku (QYHKIUNA, ONpenensaTh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas coaepxkaTenbHas JHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJCIEN pealbHbIX CHUTYalWH,
HAXOXKICHUS HAWIy4dllero PEIIeHHs B IMPUKIAIHBIX, B TOM YHUCIE COLHUAJIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOI'O aHaJIU3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILIUICHUS, (POPMUPOBAHUIO YMEHHUH paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE M HcKyccTBe. OOydaronmiyecss Y3HAaIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, IMOJYYEHHBIX B XOAE pa3BUTUA MaTeMaTHUKUA Kak
HayKH, U KX aBTOpax.

CopepxarenbHO-MeTOANYECKas: TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
IIOCBAILIEHA  DJJEMEHTAM  TEOPUU  MHOXKECTB.  T€OpETHMKO-MHOXKECTBEHHBIE
IIPEICTABIICHNS NTPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKU M IMPEAJIararoT



HauOosiee YHUBEPCATbHBIN A3bIK, 00OBEAUHSIONINI BCE pa3/ielibl MATEMATUKU U €€
NPWIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTHUYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXHO JaTh BO3MOKHOCTbH IIKOJIBHUKY NOHMMATh TEOPETUKO-
MHOECTBEHHBIA SA3bIK COBPEMEHHOM MAaTEMATHKH M MCIIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kxypce «Anrebpa u Hayajga MaTeMaTHYECKOrO aHAIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTHYECKOr0  MOJICIHUPOBAHUSA, KOTOPHIE  IPU3BAHBI
chopMUpOBaTh HABBIKU MTOCTPOCHUS MOJIETIEH pealbHbIX CUTYaIlui, UCCIIe0BaHUS
TUX MOjeNield C MOMOIIbI0 amnmapara aiareOpbl U MaTeMaTHYECKOTO aHaiu3a |
MHTEPIPETALNN MOJTYYEHHBIX PE3YyJbTaTOB. Takue 3aaHus BIUIETEHBI B KaXKJIbIi
U3 pa3/esioB NPOrpaMMBbl, [IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIIOIb3yETCs
Il PEICHUs MPUKIAAHbIX 3a1a4. [Ipu pemieHun peanbHbIX MPAKTUUYECKUX 3a]1a4
yyaliuecs pa3BUBAIOT HAOIIOJATENIbHOCTb, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIIOIB30BaTh AaHAJIOTHUIO, O0000IIAaTh W KOHKPETHU3UPOBATH
npobnemMy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIIATHBIX
3a/lay OpraHu3yeTcs B MpoOIlecce M3y4eHUs BceX TeM Kypca «Airebpa um Havana
MaTeMaTUYECKOI0 aHaIu3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rutaHe Ha M3ydeHHE Kypca aiareOpbl M Hadajl MaTeMaTHYeCKOTO
aHaju3a Ha 6a30BOM ypoOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce, Bcero 3a
roj o0yuenus — 64 Jaca.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KJIIACC

Yuciia v BbIYUCTCHUS
Pannonansabie uncna. OOBIKHOBEHHBIE M JECSATHYHBIE APOOM, MPOLEHTHI,
OECKOHEUHblE  MepuoAuYeckue  Apodu. ApudMeThyecKue  Omepaluu ¢
palMOHAILHBIMU YKCJIaMu, peoOpa3oBaHus YMCIOBBIX BelpaxeHuH. [Ipumenenue
IpoOeilt U TMPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciieu
3HAHUU U peaIbHOM KU3HHU.
JleficTBUTENbHBIE YKCla. PalnMOHanbHbBIE W UPPALMOHAJIBHBIE YHUCITA.
Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMHU 4HciaMu. [IpubmmxkEéHnbie
BBIYMCIICHUS, ITPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.
Crenmenp ¢ menbiM  nokaszateneM. CrangaptHas  ¢opMa  3amucu
nercTBUTENbHOrO  yucia. Mcnonb3oBanue monxonsdmed  GopMbl  3aMUCH
JNEUCTBUTENIBHBIX YHMCEN [JIsl PEUICHUS MNPAKTUYECKUX 3a7ad U IPeACTaBICHUS
JAHHBIX.
Apudpmernyeckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JledictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.
CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.
YpaBHeHUs U HEPABEHCTBA
ToxaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHMSL.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU . OcHOBHbIE
TPUTOHOMETPUUYECKHUE (POPMYIIBI.
VYpaBHEeHHE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pEIIEHHWE HEPaBEHCTBA.
Meton MHTEPBAJIOB.
Pemenue nenbix u 1poOHO-paIOHATBHBIX YPaBHEHUN U HEPABEHCTB.
Pemenne nppanmonanbHbIX YpaBHEHUN U HEPABEHCTB.
Pemenne TpuroHoMeTpUUECKUX YpaBHEHUM.
[IpruMmeHeHne ypaBHEHN U HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3a7ad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaJbHOM )KU3HH.
DOyHKUNH U TPaPUKH
OyHkmus, crnocoObl 3amanus (yakouwm. [paduk  ¢yskiuu. Bzaumuo
oOpaTHbIe (DYHKIIHH.
OO6mactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH QyHkruu. Hymu (ysxmmu.
[TpomexyTKH 3HAKOMIOCTOSIHCTBA. YETHBIE U HEUETHBIE () YHKITUH.
Crenennas (yHKIUSI C HATYpaJbHBIM U 1I€JIbIM MOKa3aTeaeM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS 1n-0i CTENEHH.



TpuroHomeTpuueckass OKPYKHOCTb, ONPEACIECHUE TPUTOHOMETPUUECKUX
(YHKUUI YUCIIOBOTO apryMEHTA.

Havyaja MmareMaTH4eCKOro aHAJIN3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC MOCJICIOBATEIILHOCTH.

ApudmeTndeckas U reoMmeTprudeckasi mporpeccuu. beckoneuno yObIBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. PopMysa CIOXKHBIX HPOUEHTOB. VCIONB30BaHME NPOTPECCUU IS
peLIEHUs PeAIbHBIX 3a7a4 IMPUKIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOkecTBO, omnepanuu HajJ MHOXecTBaMH. [(uarpammbl Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUs PealbHbIX
MIPOLIECCOB U SIBJICHUM, NPU PEIICHUU 3a7a4 U3 APYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTBO.



IIJTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yuyeOHOro mnpeamera «MaTemaTukay JTOJDKHO 0OO€CHeYnBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEro o0I1ero o0pa3oBaHusl CIEAYIONIUX TUYHOCTHBIX,
METaIpeJIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YyJbTAThl OCBOCHHUS MPOTrpaMMbl y4eOHOro MpeaMeTa
«MaTremaTuKa» XapaKTepU3yrTCS:

I'paxxnaHckoe BocIIUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKA 00YUAIOIIETOCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WJI€HAa POCCHUUCKOTO OOIIecTBa, MPEACTaBICHUEM O
MaTeMAaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM,
npoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COIMAJIbHBIMU HWHCTHUTYTaMH B COOTBETCTBHU C UX
GYyHKIMSAMU 1 Ha3HAYCHUEM.

[TarpuoTnyeckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKON MIEHTUYHOCTH, YBAXKCHUS K
MPOIIOMY ¥ HAaCTOSIILIEMY POCCUUCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIIICHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIOJB30BAaHUIO ITUX JOCTIKCHHH B JIPYrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHHUEM JTyXOBHBIX HEHHOCTEN POCCUKCKOTO Hapo/a;
chOpMUPOBAHHOCTHIO ~ HPAaBCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  IIOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYTYIIETO.

DCTETUUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYas ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyXIeHUH;
BOCIIPUMMYHUBOCTHIO K MATEMaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJ0B UCKYCCTBA.

®du3n4ecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e3omacHoro odpasa KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOC NUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, perynspHas busznueckas aKTUBHOCTb); (bu3nyecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESATENbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeit npodeccud U peaTu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHbI,
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTEeMaTHUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO HAa NPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEILICHUU IPAKTUYECKUX 33]]a4 MATEMATUYECKON HAaNlPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTUYECKON KYJIbTYphl, MOHUMAHUEM BIUSHUSA
COLIMAJIbHO-DKOHOMHUYECKUX MPOLECCOB Ha COCTOSHUE NMPHUPOJAHON M COIMAIbHON
Cpelbl, OCO3HAaHMEM TJIOOATBHOTO  XapakTepa JKOJOTHYECKUX MpodIeM;
OpUEHTaluel Ha NPUMEHEHHEe MaTeMaTHYEeCKUX 3HAHUM /I pelleHus 3a1ad B
0o0JacCTH OKpy’Karollell cpejpl, IUIAHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HAyKh Kak cdepbl 4YeIOBEYECKOW MAEsTeNIbHOCTH, JTamoB €€
pa3BUTHS M 3HAYUMOCTH JJisi Pa3BUTHUs IUBWIM3ALMM; OBJAJCHUEM SI3BIKOM
MaTEeMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOd Kak CpEeJCTBOM TO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 U HCCIENOBATENbCKYIO AESTEIBHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTtuka» XapaKTEPU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCATbHLIMU Pe2YTIIMUSHBIMU OeUCEUMU.

1) Ynueepcanvnvie no3naeamenvHble oeticmeus, obecneyusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00OVHAIOWUXCS (0CB8OEHUe
Memooo8  NO3HAHUSA  OKpyJcarowe2o  Mupa,  NpUMeHeHue  J102UYecKUXx,

uccne008amenbCKux onepayull, ymeHull pabomams ¢ uHgopmayuetr).

ba3oBble ornueckue IeCTBHUS:

e BBISIBJISATH U XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMAaTUYECKUX
O00BEKTOB, TOHSATHN, OTHOIIEHWH MEXIy MOHATHAMU; (DopMyIupoBaTh
OmNpeNesiecHUs]  TOHSITUH; yCTAaHABIMBATh  CYIIECTBEHHBIM  MpU3HAK
KJaccupuKauu, OCHOBAaHUS 1Jii OOOOIEHUS W CpPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIUPOBATh M  NPEOOPa3OBBIBATh  CYKICHHUS:
YTBEPJUTEIbHbIE W OTpPULATENbHBIC, €AMHUYHBIE, YAaCTHbIE W OOLIUE;
YCIIOBHBIE;

BBISIBJISIT ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeunss B (aKTax, NAaHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npenjaratb ~ KpUTEpUU s BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITENIBHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApIyMEHTAIIHIO,
OPUBOJUTHL TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIbL;

BbIOMpaTh croco0 pemieHus ydyeOHOW 3amaduu (CpaBHUBATh HECKOJIBKO
BapMAHTOB peElIeHUs, BBIOMpaTh Hauboiee MOAXOAAIIMN ¢ y4€ToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIIBCKHC )IefICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCILCKUN WHCTPYMEHT ITO3HAHMS,
GopMyTUpOBaTH BOMPOCH], (UKCHUPYIONIHME MPOTUBOPEUYUE, MPOdIEMYy,
yCTaHaBIMBaTh HCKOMOE MW  JaHHoe, (opMHpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOYO TIO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITETTEHO CTUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHWE TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXITY
00BEKTaMH, SIBJICHUSMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJibTaTamM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEIMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGota ¢ undopmarmeii:

BBISBJIATh NeUIMTHI MHODOpPMAIUHU, MAHHBIX, HEOOXOJAMMBIX ISl OTBETA
Ha BOIIPOC U JJISI PEIIEHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3TUYHBIX BUIOB U (POPM IIPEICTABICHNUS;

CTPYKTYpPHpPOBaTh WH(MOpPMAIHIO, TIPEACTABISATh €€ B pa3IUYHBIX (HopMax,
WJUTIOCTPUPOBATH rpadUuecKi;



e OIIEHUBATH HAAEXKHOCTD uH(pOpMATTIH 10 CaMOCTOSATENILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHble  Oelicmeus,  0becneuusarom

CPOPMUPOBAHHOCTNL COYUATLHBIX HABIKOB 00YUAIOUIUXCSL.

OO6menue:

e BOCIPUHUMATh H (QOPMYITHPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSMH M LEJSAMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M IMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJy PEIICHHS 3a]]a4, KOMMEHTHPOBATh MTOJIYYCHHBIN PE3YIIbTAT;

e B X0Jic OOCYXKJIEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIIECTBY 00CYK/1aeMO TEMBI,
poOJIEMBI, peracMon 3a/1a4uu, BRICKA3bIBATh MJICH, HAIICJICHHBIC Ha ITOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHHS C CYXJICHHSIMH JPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKMBATh Pa3jIMYMe M CXOACTBO TO3UIUH; B
KOppeKTHOU hopme (hOopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEICTABJISATH  PE3YJbTaThl  pEIICHUS  3a7a4d,  OKCIEPUMEHTA,
UCCIEJIOBAHUs,  MPOEKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmart
BBICTYTUICHUS C YUE€TOM 3aja4 MPEe3eHTAIUN U OCOOCHHOCTEH ayIMTOPHHU.

CoTpyHUYECTBO:

e TMOHMMATh M  HUCHOJB30BATh  NPEHMYIECTBA  KOMaHIHOM "

UHANBUAYaTbHON paOOThI PU PEIICHUH YUYeOHBIX 3a/lay; MPUHUMATh 1ETb
COBMECTHOW JESTENBHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOM
paboThI, pacrpeaensTh BUABI paboT, JOrOBapUBaTHCS, 00CYXKAaTh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

e YY4acCTBOBATh B IPYIIOBBIX hopMax paboThl (00CykaeHUSI, OOMEH MHCHUH,
«MO3TOBbI€ IITYPMbD» W HWHBIE); BBINOJHATH CBOIO YacThb pabOTHl U
KOOPJIMHUPOBATh CBOM JEUCTBHUS C JPYTUMU WICHaMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJajJa B OOUIMH MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YUaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Yuueepcanvnvie  pezynamuenuvie Oelicmausl, obecneuugaiom

Gdopmuposanue CMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 33J]a4H, BEIOMPATh CIIOCO0 pEIIeHus ¢
yIETOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTHPOBATH BAPUAHTHI PEIIEHUH C y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TMO3HABATEIBHON pPEQIIEKCHU KaK OCO3HAHUSA
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJS TMporecca |
pe3ysbTaTa penieHus MaTeEMaTHIECKON 3aa9H;



e TMPEIBUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIpU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, IaHHBIX, HAWJAEHHBIX OIUMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLCHUBAaTh COOTBETCTBHE pE3yNbTaTa LEIM U YCIOBUSAM, OOBACHATH
NPUYMHBl JTOCTMKEHUS WIM HEAOCTHKEHUS pE3YyJbTAaTOB JEATEIIBHOCTH,
HaXOAUTh OUIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAIU3a»
Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHUs JOJKHO O00ECTeUMBaTh JIOCTHXKEHHE
CJIEIYIOUINX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia v BbIYUCTCHUS

OnepupoBaTh TOHATHUSIMHU: PAIMOHAIIBHOE U JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Breimonusate  apudmernyeckwe  onepanmud ¢ pallMOHAIBHBIMHU U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamkEHHBIE BBIUUCICHUS, UCTIOIB3YS MpaBUiia OKPYTICHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEJIBIM I[I0KA3aTeJIeM; CTaHAapTHAs
dopma 3ammMcu ACHCTBUTENBHOTO YHCIIA, KOPEHb HATypaJdbHOW CTETCHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aMUCH IEUCTBUTEIBHBIX YACET JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO YTa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJILHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPHUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIlaTh
TPUTOHOMETPUUYECKHUE YPABHECHMUS.

BreimonHATh mpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX W HPPANMOHATBHBIX
BBID&XKCHUW W  pemarb OCHOBHBIE THUIBl  LEJNBbIX, pPAalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI M1 HEPABEHCTBA ISl PELICHUS MATEMAaTHYECKUX 3a/1a4
Y 33/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaJbHOM )KU3HH.



MopenupoBaTh pealibHbIE CUTyalldd Ha S3bIK€ aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHIO 3aJayd, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIIOIB30BAHUEM allapara ajareopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh MOHATUAMH: (YHKUHUSA, CIIOCOOBI 3a/laHUs (PYHKIUHU, 00JACTh
ONpeJeieHHs] U MHOMKECTBO 3HAYeHWH (yHKUMH, Tpapuk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIIHH.

OnepupoBaTh MNOHATUAMH: YETHOCTH W HEUYETHOCTb (YHKLUMH, HYJIU
(GYHKIMHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Ucnonb3oBaThk rpaduku GyHKUMMA ISl pelIeHUs] ypaBHEHUI.

Crtpoutb 1 uuTaTh rpaduKu JIUMHEWHON (PYHKIMH, KBAAPATUYHON (DyHKIMH,
CTeNeHHOW (DYHKIIMU C LIeJIbIM MOKa3aTeNIeM.

Ucnonb3oBaTh rpaduku QyHKOUNA Uil  HUCCIEAOBAaHMUS TPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3a]ad U3 APYrHX YUeOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXIYy BETUYMHAMMU.

Hauyana matemaTn4eckoro aHaan3a

OnepupoBaTh MOHSATUSMU: TOCJIENOBATEIBHOCTh, apudmeTnueckas u
reoMeTpUYecKas MPOrpecCcui.

OnepupoBaTh MNOHATUAMM: OECKOHEUYHO YOBIBaroIIas TreoMeTpHuYecKas
nporpeccusi, cymma 0€CKOHEUHO YOBIBaIOIIEH T€OMETPUYECKON POrPECCUH.

3a1aBaTh MOCIE0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMH.

Hcnosb30BaTh CBOMCTBA MOCIIEIOBATENIBHOCTEW U MIPOTPECCUM ISl PELLICHHUS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONIEPALIMH HAJl MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Julsl  ONUCAHUs
pEaNbHBIX IIPOLECCOB W SABJICHWM, NpPU PEIICHWM 3374a4 HU3 APYIMX Y4YEOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpENENeHUe,  TEeopeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KosmuecTBo yacos DOyHKIHOHAIb
HaumeHoBaHue pa3iesioB u duexkTpoHHble (¢ poBbIE)
n/ Bcer | KonTpouabsn IIpakTHyeck Hasl
TeM MPOrpaMMBblI o0pa3oBaTte/ibHbIE PeCYpPChI
n 0 ble padoThI ue padoTsl rPaMOTHOCTH
MHoOkecTBa palMOHAIBHBIX U
1 e CTBUTEIILHBIX YHCEII. 14 | https://www.yaklass.ru/p/algebra#pro https://fg.resh.edu
ParnmonansHbie ypaBHEHUS U gram-10-klass ru/
HEPaBEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ 6 https://www.yaklass.ru/p/algebra#pro | https://fg.resh.edu
IeBIM IMOKAa3aTEIEM gram-10-klass T/
ApubMeTnuecKknii KOpeHb N—oi
https://www.yaklass.ru/p/algebra#pro https://fg.resh.edu
3 crenenu. MppanroHansHbIe 18 1
gram-10-klass Tu/
YpaBHEHUS U HEPABEHCTBA
DopmyJibl
4 T 2 1 https://www.yaklass.ru/p/algebra#pro https://fg.resh.edu
TPUTOHOMETPUU. T pUrOHOMETPUY cam- 10-Klass 1u/
€CKHE€ YpaBHCHUSA
5 IlocnenoBaTeabHOCTH U 5 https://www.yaklass.ru/p/algebra#pro https://fg.resh.edu
IIPOTPECCUU gram-10-klass ru/
6 [ToBTOpEHUE, 0000IICHHE, 3 1 https://www.vaklass.ru/p/algebra#tpro https://fg.resh.edu
CUCTEMAaTH3aIusg 3HaHUHI gram-10-klass Tu/
OBIIEE KOJIMYECTBO YACOB I10 63 4 0
ITPOT'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC )
KoauuecTBO 4acoB
Ne [ara DJIeKTpOHHbIe LN (poBbIE
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bceero u3yueHusi | odOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
MHO3K€eCTBO, ONepaIuy HaJl 05.09.23 i
1 MHO>XECTBaMHU. | https://www.yaklass.ru/p/algebra#program-
JnarpamMmsl 10-klass
Ditnepa—Benna -
PanroHabHbIE YHCIA. 05.09.23
OOBIKHOBEHHBIE U
https://www.yaklass.ru/p/algebra#program-
2 JECSITUIHBIC TPOOH, 1
10-klass
MPOIICHTHI, OECKOHEYHBIC
MepUOANYECKHIE TpooH
Apudmernyeckue 12.09.23 _
oIepalum ¢
https://www.yaklass.ru/p/algebra#program-
3 palMOHAIBHBIMU YUCIIAMU, 1
10-klass
npeoOpa3oBaHUs YUCIOBBIX
BBIpOKCHUHN
IIpumeHeHue apobeii u 12.09.23 _
MPOLEHTOB JIJIs PELICHUS
https://www.vyaklass.ru/p/algebra#program-
4 MPUKIaAHBIX 3a7a4 U3 1
N 10-klass
pa3IMYHBIX OTpacien
3HaHUH U peanbHOM KU3HU }
[Ipumenenue apobeii u 19.09.23
https://www.yaklass.ru/p/algebra#program-
5 MPOLIEHTOB /ISl PELLICHUS 1
10-klass
MPUKIIAHBIX 33/1a4 U3 B




pa3JIMYHBIX OTpacien
3HaHUU U pearbHOU KU3HU

JlelicTBUTENbHBIC YHCIIA. 19.09.23
https://www.yaklass.ru/p/algebra#program-
6 Panmonansuele 1
10-klass
HppalUOHAJIbHBIC YKCIIa
Apudmernueckue 26.09.23
7 oIepaluu ¢ https://www.yaklass.ru/p/algebra#program-
JNEUCTBUTEILHBIMU 10-klass
qyciIaMu
[IpubnmxEnnbie 26.09.23
BBIUHCIICHUS, TTPABHIIA
https://www.yaklass.ru/p/algebra#program-
8 OKpYTJICHHS, TPUKHUIKA U
10-klass
OLICHKA pe3ynbTara
BBEIYHCIIEHUH
9 YpaBHeHUEe, KOPEHb 03.10.23 https://www.yaklass.ru/p/algebra#program-
ypaBHEHUS 10-klass
ToxnecTBa u 03.10.23
https://www.yaklass.ru/p/algebra#program-
10 TOXKIECTBEHHBIE
10-klass
npeoOpazoBaHus
1 HepagenctBo, pelienue 10.10.23 https://www.vyaklass.ru/p/algebra#program-
HEPABEHCTBA 10-klass
10.10.23 https://www.vyaklass.ru/p/algebra#program-
12 Meto1 UHTEpBaJIOB
10-klass
Pemenue nensix u qpoOHO- 17.10.23
. https://www.vaklass.ru/p/algebra#program-
13 palMOHAIBHBIX YPABHEHUM
10-klass
Y HEPABEHCTB
14 Konrtponbhas pa60Ta o 17.10.23 https://www.yaklass.ru/p/algebra#fprogram-

teme "MHOXKeCTBA

10-klass




palMOHAIBHBIX U
JEHUCTBUTEIILHBIX YUCEIL.
PanvonanbHbIE ypaBHEHHUS
1 HEpPaBEHCTB"

OyHKIMS, CIIOCOOBI 24.10.23
15 3aaHus QyHKIUH. https://www.yaklass.ru/p/algebra#program-
B3anmuo oO6patHbie 10-klass
byHKIMN
I'padux bynkHIN. 24.10.23
O6actp onpeneneHus u
16 MHO>KECTBO 3HAYCHU I https://www.yaklass.ru/p/algebra#program-
¢byukuun. Hynmu pynkmnun. 10-klass
[TpomexyTku
3HAKOIOCTOSIHCTBA
17 UYETHple 1 HEUETHBIE 07.11.23 https://www.yaklass.ru/p/algebra#program-
byHKIIN 10-klass
CTereHb C IeIbIM 07.11.23
13 nokazaresnem. CTaHgapTHas https://www.yaklass.ru/p/algebra#program-
dhopma 3amnucu 10-klass
JEHUCTBUTEILHOTO YUCIa
Hcnons3oBanue 14.11.23
noaxoaauieit Gopmbl
19 3aIIMCHU TEUCTBUTEIHLHEBIX https://www.vyaklass.ru/p/algebra#program-
YHCEII IS PELICHU 10-klass
MPAKTUYECKUX 3a7a4 U
MPECTaBIECHUS JaHHBIX
Crenennas GyHKIUS C 14.11.23
20 HATYPATEHBIM H IETEM https://www.yaklass.ru/p/algebra#fprogram-

nokasareneM. E€ cBonicTBa

10-klass




u rpaduK

71 Apudmernueckuii KOPCHb 21.11.23 https://www.yaklass.ru/p/algebra#program-
HATypaJbHOW CTEIICHU 10-klass
” ApupmeTrueckuii KOpeHb 21.11.23 https://www.yaklass.ru/p/algebra#program-
HAaTypaJbHOM CTENEHU 10-klass
CBoiicTBa 28.11.23
23 ApHUGMETHYECKOTO KOPHS https://www.yaklass.ru/p/algebra#program-
10-klass
HATypaJbHOMW CTETIEHU -
CsoiicTBa 28.11.23
24 apUMETHIECKOTO KOPHS https://www.yaklass.ru/p/algebra#program-
. 10-kl
HATYpAJIBHOW CTEIIEHU 1KAss
CsoiicTBa 05.12.23
25 ApHGbMETHIECKOTO KOPHS https://www.yaklass.ru/p/algebra#program-
10-klass
HaTypaJbHON CTENIEHU -
JevictBus ¢ 05.12.23
26 apuMETHIECKIMH https://www.yaklass.ru/p/algebra#program-
. 10-kl
KOPHSAMHU N—OU CTEIICHU s
JevictBus ¢ 12.12.23
27 apubMeTHIeCKIMI https://www.yaklass.ru/p/algebra#program-
10-klass
KOPHSIMU N—OM CTETICHU S
JevictBus ¢ 12.12.23
78 apubMeTHICCKHMH https://www.yaklass.ru/p/algebra#fprogram-
. 10-kl
KOPHSAMHU N—OU CTEIIEHU AR
JlericTBHS C 19.12.23
29 apUMETHUECKHMH https://www.yaklass.ru/p/algebra#fprogram-
10-kl
KOPHSIMHU N—OM CTENIEHU Xass
30 JleficTBHS C 19.12.23 https://www.yaklass.ru/p/algebra#fprogram-

apu(pMeTHYECKUMHU

10-klass




KOPHSIMU N—O# CTEICHU

31 Pemenue nppanmoHanbHbIX 26.12.23 https://www.yaklass.ru/p/algebra#program-
ypaBHEHUi 1 HEPABEHCTB 10-klass
3 Pemenne nppannoHanbHbIX 26.12.23 https://www.yaklass.ru/p/algebra#program-
YPAaBHEHU U HEPAaBEHCTB 10-klass
33 Pemrenne nppannoHanbHbIX https://www.yaklass.ru/p/algebra#program-
ypaBHEHU W HEPABEHCTB 10-klass
34 Pemrenne nppannoHanbHbIX https://www.yaklass.ru/p/algebra#program-
ypaBHEHU 1 HEPABEHCTB 10-klass
35 Pemenune nppanmoHaibHbIX https://www.yaklass.ru/p/algebra#program-
YPAaBHEHU U HEPaBEHCTB 10-klass
36 CaoiicTBa u rpaduk KOpHS https://www.yaklass.ru/p/algebra#program-
N-0M CTEIEHU 10-klass
37 CaoiicTBa u rpaduk KOpHS https://www.yaklass.ru/p/algebra#program-
n-oif cTeneHn 10-klass
KounTponsnas padoTa no
TeMe "ApudmeTndecKuii
38 KODEHE N0l CTElCHM https://www.yaklass.ru/p/algebra#program-
p ’ 10-klass
HppannonanbHbie
ypaBHEHUs U HEpaBeHCTBA"
39 CuHyc, KOCUHYC U TaHT'€HC https://www.vyaklass.ru/p/algebra#program-
YHCIIOBOI'O apryMEHTa 10-klass
40 CuHyc, KOCUHYC U TaHT€HC https://www.vyaklass.ru/p/algebra#program-
YHCJI0BOI0 apryMeHTa 10-klass
ApKCHHYC, apKKOCUHYC U
A1 ADKTAHICHC THCIIOBOLO https://www.vyaklass.ru/p/algebra#program-
P 10-Klass
aprymMeHTa
42 ApKCUHYC, apKKOCHHYC H https://www.yaklass.ru/p/algebra#program-




APKTAHT'CHC YHCJIOBOT'O

10-klass

apryMeHTa
Tpuronomerpuueckas
oK HOCTbB, OTIpEJICIICHIE
Py pedl https://www.yaklass.ru/p/algebra#program-
43 TPUTOHOMETPUYECKUX
. 10-klass
(YHKIHI 4nCI0BOTO
apryMeHTa
Tpuronomerpuueckas
0K HOCTbB, OTIpEJICIICHIE
Py pedl https://www.yaklass.ru/p/algebra#program-
44 TPUTOHOMETPUUECKUX
B 10-klass
(yYHKIHH 4nCI0BOTO
aprymMeHTa
OCHOBHEBIE
https://www.yaklass.ru/p/algebra#program-
45 TPUTOHOMETPUIECCKUE
10-klass
hopmyIsl
OCHOBHEBIE
https://www.yaklass.ru/p/algebra#program-
46 TPUTOHOMETPUYECKUE
10-klass
hopmyIsI
OCHOBHBIE
https://www.yaklass.ru/p/algebra#program-
47 TPUTOHOMETPUYECKUE
10-klass
(bopMyIbl
OCHOBHBIE
https://www.vyaklass.ru/p/algebra#program-
48 TPUTOHOMETPUUYECKHUE
10-klass
(bopMmyIbI
IIpeobpazoBanue
https://www.vaklass.ru/p/algebra#program-
49 TPUTOHOMETPUUYECKUX
N 10-klass
BBIPAKECHUI
https://www.yaklass.ru/p/algebra#fprogram-
50 IIpeo6pazoBanue

10-klass




TPUTOHOMETPUYECKUX

BBIPAKECHUI
[IpeobpazoBanue
https://www.yaklass.ru/p/algebra#program-
51 TPUTOHOMETPUYECKUX
. 10-klass
BBIPAKECHUI
[IpeoGpa3oBanue
https://www.yaklass.ru/p/algebra#program-
52 TPUTOHOMETPHYECKHUX
. 10-klass
BBIPAKECHUU
[IpeoGpa3oBanue
https://www.yaklass.ru/p/algebra#program-
53 TPUTOHOMETPUUYECKUX
. 10-klass
BBIPAKEHUUN
Pemenue
https://www.yaklass.ru/p/algebra#program-
54 TPUTOHOMETPHUUECKUX
N 10-klass
YpaBHEHUHU
Pemenne
https://www.yaklass.ru/p/algebra#program-
55 TPUTOHOMETPHUUYECKUX
. 10-klass
YpPaBHEHHU U
Pemenne
https://www.yaklass.ru/p/algebra#program-
56 TPUTOHOMETPHUUECKUX
N 10-klass
YPaBHEHUI
Pemenue
https://www.vyaklass.ru/p/algebra#program-
57 TPUTOHOMETPUUECKUX
N 10-klass
YpaBHEHUI
Pemenue
https://www.vyaklass.ru/p/algebra#program-
58 TPUTOHOMETPUYECKUX
N 10-klass
YpaBHEHUI
59 Pemenue https://www.yaklass.ru/p/algebra#fprogram-

TPUTOHOMETPHUYCCKUX

10-klass




YpaBHEHUI

KonTtposnsHast pabota mo
Tteme "PopMyiibl

https://www.yaklass.ru/p/algebra#program-

60 TPUTOHOMETPHUH.
p p 10-klass
Tpuronomerpuueckue
ypaBHeHUs"
IlocnegoBaTenbHOCTH,
CIIOCOOBI 3aaHusI
. https://www.yaklass.ru/p/algebra#program-
61 MOCJIEAOBATEILHOCTEMN.
10-klass
MouoToHHEIE E—
OCJIEI0BATEILHOCTH
Apudmernueckas u
reoMeTprUYIecKast
MPOTPECCUH.
https://www.yaklass.ru/p/algebra#program-
62 Wcnonr3oBanne
10-klass
MPOTPECCUU IS PEIIIEHUS
pEaTBHBIX 3a7a4
MPUKIIAJHOTO XapakTepa
beckonewno yOwiBaromas
reoMeTpruYecKast
63 nporpeccusi. Cymma https://www.vyaklass.ru/p/algebra#program-
0ECKOHEYHO yOBIBAIOIIEH 10-klass
reoOMETPUYECKOM
MIPOTrPECCUU
64 dopmyiia CIOKHBIX https://www.vyaklass.ru/p/algebra#program-
IPOLIEHTOB 10-klass
65 dopmyiia CIIOKHBIX https://www.yaklass.ru/p/algebra#program-
MPOLIEHTOB 10-klass
66 O6o0meHue, https://www.yaklass.ru/p/algebra#program-




CHCTEMAaTH3aIis 3HAHUM 3a
Kypc anreOphl U Haval
MaTEeMaTHYECKOTO aHaIu3a
10 ximacca

10-klass

67

Hrtorosas KOHTpOJIbHASA
pabota

https://www.yaklass.ru/p/algebra#program-
10-klass

68

Oo6o06111EHNE,
cUCTEeMaTHu3aIns 3HaHUH 3a
Kypc anre0pbl 1 Havanl
MaTeMaTUYeCKOTO aHaIn3a
10 knacca

https://www.yaklass.ru/p/algebra#program-
10-klass

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/, https://www.yaklass.ru/p/algebra
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