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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs miis oOydaromuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayaia MaTeMaTUYECKOIO aHAIM3a» SBISIETCS OJHUM M3
HanboJyiee 3HAUYMMBIX B TMIPOTpaMME CTapiied IIKOJbI, TOCKOJbKY, C OJHOM
CTOpOHBI, OH oOecrneurBaeT HMHCTPYMCHTAIbHYIO 0a3zy Jii M3YYCHHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (OPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHUSI
KypcoB HH(pOPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyJIUpPYET CBOU JOCTUKEHUSI B MaTeMaTHUeCKoi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIM3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWH, TOHUMAHHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMHU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHYECKOE MbIIIeHUE. B xo/me n3yuenus
anreOppl M HayaJdl MaTEeMaTHYECKOTO aHaiu3a B CTaplIed IIIKOJIe ydJaluecs
MOJIy4alOT HOBBI ONBIT PELICHHS MPUKIAJHBIX 33/1a4, CaMOCTOATEIbHOTrO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJEJEH pealbHbIX CUTyallUd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMpUPOJE, HAYKE U B HCKYCCTBE, C BBIIAIOIIUMHUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaUMTENBHBIM BOCHHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBIH
peanusyeTcs Kak uepe3 y4eOHbIM MaTepuall, ClocOOCTBYIOMIMM (HOPMUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOU AesiTeIbHOCTH,
TpeOyromen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOJIOTAKUTEITLHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbBIN PE3yiIbTaT.



B ocHoBe Meroguku oOydeHus ainredpe M HayajgaM MaTeMaTU4YeCKOIo
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIBHO-METOAUYECKUE JUHUU: «YHUCIa W BBIYUCICHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM MW3Y4YalOTCS Ha MPOTSKEHUH JIBYX JET
oOydeHHMs B CTapllel IIKOJe, €CTECTBEHHO JAOIOJNHSSA IpYr pyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu U pasgenamu. JlaHHBIA Kypc  SIBIsETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLHMIUIAH: anredpa, TPUrOHOMETPHs, MATEMAaTUYECKUM aHau3,
Teopuss MHOkeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaloT BcE Ooiee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MaTEMAaTUYECKYyK) MOJENb PEaTbHOU
CUTyallud, TPUMEHSTh 3HAHUS, IOJyYEHHbIE B Kypce «Anrebpa M Hayaia
MaTEMaTUYECKOT0 aHajJu3ay, ISl PEIICHUs] CaMOCTOSITENIbHO CPOpPMYyIHPOBAHHOM
MaTE€MaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUYEHHBIN PE3YJIbTaT.

CopnepxaTtenbHo-MeTOAMYECKas JTUHUSA «YUuncna U BBIYMCIEHUS) 3aBEpIIacT
(bopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM mIKoje. B crapmieil mikone ocoboe BHUMaHUE YAENISIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ce0d
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHAIIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€JIaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydarommuecs NOJIY4YalOT HAaBbIKM TNPUOIMKEHHBIX BBIYUCIECHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIaMM, 3alHCaHHBIMH B CTaHAApTHOW dopme,
UCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JInausa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSKECHUU BCETO
oOyueHusi B cTapllied IIKoJe, MOCKOJbKY B KaXJIOM pasjiele MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBIaJeBaOT
pPa3IMYHBIMUA METOJAMHU pPEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapUYMUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbple yMEHUS HCTIOIB3YOTCA PHA UCCIIEIOBAHUHU
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHON, PEIICHWH MPUKIATHBIX 3a1ad M 3aJad Ha
HaxO0XKJEHUE HaumOOJbIIMX MW HAUMEHbIIMX 3Ha4YeHW ¢QyHKuud. JlaHHas
colepkaTeslbHas JUHUS BKIIOYaeT B cels Takke (HOpMHUpPOBaHHE YMEHUU
BBIMOJHATh pacu€Thl Mo ¢opmynaMm, MpeoOpa3oBaHUs IENbIX, PalMOHATIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps H3ydeHHIO airedpanyeckoro
Marepuajga IPOUCXOAUT  JAJbHEHIIEE  Pa3BUTHUE  AITOPUTMHUYECKOrO0 U



a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JI€TYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npearaet 3(PQEeKTUBHbIE HMHCTPYMEHTBHI JJi PEIICHUS] TMPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJa4, HarjsgHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxartenbHo-MeTonuueckas auHus «DyHkiuu u rpaduku» TECHO
MEePeruIeTaeTcs ¢ IPYruMU JUHUSAMHU Kypca, MMOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCIIEI0BATEIbHOCTh U3YYCHUS MaTepuana. Nzydyenue CTENIEHHOM,
MOKa3aTeIbHOM, JIOTapu(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpaduKoOB, UCIOJIb30BaHHEe (DYHKIMNA ISl pelIeHus 3a7ad U3 JPYyrux yueOHbIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pPEIICHUEM YypaBHEHUH M HepaBeHCTB. [lpu 3ToM OosblIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, MCCJIENOBATh TOJYYeHHbIE (YHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIUYHHAMH B
pasnmuuHoON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUs «Hadama mareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK W MPUKIAJHBIX 3a7a4,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh MCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcNsITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUSA, BBIYUCIATH IUIOMAAU (Puryp u oOBEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. J[laHHass coaep)karelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMAaTUYECKUX MOJEIEH peallbHbIX CHUTYalUH,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAJIbHO-
SKOHOMUYECKHUX, 3a]ayaX. 3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHalinu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW pACIO3HABATh MPOSBICHHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEeXHHMKEe U HcKyccTtBe. OOyuaromuecss Y3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKAs JTUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTaM  TEOPHUHM  MHOXECTB.  [€O0pEeTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KYypC IIKOJBHOW MAaTeMaTUKHU U MpeiararoT
HauOosiee YHUBEPCAIbHBIN S3bIK, OObEIUHSIONINN BCE pa3/ielibl MAaTEMAaTUKU U €€
MPUJIOKEHHUH, OHU CBA3BIBAIOT Pa3Hble MATEMATUYECKUE TUCLUUIUIUHBI B €AUHOE



nenoe. [loaToMy BaXHO AaTh BO3MOYKHOCTH HIKOJBHHUKY IOHMMAaThb TEOPETHKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MAaTEMATHMKM M MCHOJIB30BaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa v Hayajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTHYECKOIO  MOJCIHMPOBAHMS, KOTOpPBIE  IPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUS MOJICNICH peasbHbIX CUTYalUi, UCCIEIOBAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETAUNNA MOJTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbII
U3 pa3gesoB IporpaMMBbl, MOCKOJIBKY BECh MaTepuail Kypca IIMUPOKO UCIIOIb3YETCs
JUISL PELIEHUs TPUKIIAIHbBIX 3a1a4. [Ipy pemennn peanbHbIX TPaKTUUECKUX 3a/1a4
yyaliuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HMCIOJIb30BaTh AHAJIOTHIO, 0000HaTh M KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIAIHBIX
3a/lay OpraHu3yeTcsl B IMpoIlecce U3ydeHHUs BCeX TeM Kypca «AnreOpa v Hayana
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM miaHe Ha H3yudeHHE Kypca anreOpbl W Hadal MaTeMaTH4eCKOro
aHaJin3a Ha 6a30BOM ypoBHE OTBOJAUTCS 2 4yaca B Hejemo B 10 kiacce.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BIYUCICHUA

Panronansabie uyucina. OOBIKHOBEHHBIE W JIECATUYHBIE NIPOOHU, TMPOIICHTHI,
OCCKOHEUHBIE  TIEpUOAMYECKHe  apodu. ApudmeTnyeckue  omepamuu ¢
paIMOHAILHBIMU YUCIIaMH, TPEOOPa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
JIpo0eit U MPOIEHTOB IS PEIICHUs MPUKIAJHBIX 3a7ad U3 Pa3IMUHbIX OTpacieu
3HAHUU U PEAJIbHOMN KU3HH.

JlelicTBUTENbHBIE uMCHa. PalnvoHanpHbIE W HPPALMOHAIBHBIE YUCIIA.
Apudmerndyeckue omnepanuu C JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxEHHbIC
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS, TPUKUIKA U OL[CHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1ensiM  nokazatenem. CranpaptHas  ¢dopma  3amucu
NEUCTBUTENIBHOTO uKcia. Mcnonp3oBaHMe MOAXOndAIIe  QopMbl  3amucu
JNEUCTBUTEIIBHBIX YHWCENI Uil PEIIEHUs MPAKTHUYECKUX 3a4ad W MPEICTABICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypalnbHOW  cremeHu. JleWctBus  C
apupMEeTHUYECKUMU KOPHIMU HATypaJIbHOUM CTENEHHU.

CuHyC, KOCUHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.



YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MPEOOPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pEIIEHHME HEPABEHCTBA.
Meron HHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenue nppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPABHEHH.

[IpuMeHeHnE ypaBHEHHI M HEPABEHCTB K PELIEHUIO MAaTEMAaTHUYECKUX 3a/1ad
M 33]1a4 U3 PA3IMYHbIX 00J1acTeN HAYKU U PEeaIbHOM KU3HHU.

DYyHKIUH U TPaPUKHU

Oyukuusi, crnocobbl 3amanus ¢GyHkuuu. [paduk dyHkuuu. B3auMHo
oOpaTHbIe (PYHKITHH.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[IpoMesxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIUU.

CrenenHas (yHKIMS ¢ HATypaJdbHBIM U ILI€JIbIM Moka3aTesneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaguK KOpHs N-OW CTENEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEIECICHUE TPUTOHOMETPUUYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

Hayana MaTeMaTH4YeCKOro aHAIM3a

IlocnenoBaTenbHOCTH, CHOCO0bI 3a1aHUA [IOCJIEA0BATEILHOCTEN.
MOHOTOHHBIE NTOCIIE0BATEIBHOCTH.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromias
reomeTrpuyeckas nporpeccusd. Cymma O€CKOHEUHO yObIBalOIIEH reoMeTpuyecKoi
nporpeccun. Popmyiia CIO0XKHBIX NPOUEHTOB. lcmonb30BaHHE NPOrpeccUu IS
pelIeHns peallbHbIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoXxecTBO, omnepauud Haja MHoxkecTBamu. Jlmarpammel Jiinepa—BenHa.
IIpuMeHeHHE TEOPETUKO-MHOYKECTBEHHOI'O ammnapara JJisi ONMCaHUsA PEAbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0OKA3aTEIbCTBO.

INIJIAHUPYEMBIE PE3YJIBTATHBI
OcBoenue yueOHOro mnpeamera «MaremMaTtuka» JOJKHO OOECIeuYnBaTh
JOCTIDKCHUE HA YPOBHE CPEIHEr0 O0Iero o0pa3oBaHus CIASAYIONIUX JIHIHOCTHBIX,
METanpeaAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:



JIMYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pPE3yJbTAaThl OCBOCHUSI MpPOTrpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHUIICKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTH4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUUYHBIX CTPYKTYD, SBICHUH,
MpoIeayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKONW MAaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUS :

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JAEATEIHHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYasl 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3UIECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TPHUMEHSATh MaTeMaTHYeCKHEe 3HAHUS B
HMHTEpEcax 370pOBOro U 0€30MacHOro oopas3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryispHas busndeckas aKTUBHOCTH); buszrgecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEIHHOMN
JeSTETHHOCTHIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
pasnuuHbIM  chepam  TpodecCHOHATBHON  NEATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeil mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUECKON HapaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOlJieM;
OpUEHTAIlMEN HAa MPUMEHEHHE MaTEMaTHUYECKUX 3HAHUM MJi1 pEelIeHUs 3ajad B
o0JlacTU OKpYXalollel cpeapbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CPeIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu W  OOIIECTBEHHOW MPAKTUKH, TMOHWMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS M 3HAYMMOCTH JJIA PAa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYH M HCCIEAOBATEIbCKYIO EATEIbHOCTH
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKpYJCarmoujeco  Mupa,  HNpUMeHeHue  JI02UYEeCKUX,
ucce008amenbeKux onepayull, ymenull pabomams ¢ ungopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHONICHUH MEXAYy MOHATUAMU, (OPMYITHPOBATH
OTpeJeICHHs] ~ TIOHSATUHM; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yYTBEPJUTEIbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W 0O0IIHne;
YCIIOBHBIE;

e BBIBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
mpemsiaraTh ~ KPUTEpWH  JJI1  BBISABICHHUS ~ 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHIL;



e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTesIbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pElIeHHUs, BbIOMpaTh HauOoJee MOAXOAANIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

bazoBbie nccnenoBaTeNbCKUe AEUCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MIpoOIeMy,
yCTaHABIMBaTh  MCKOMOE M  JaHHOe, (opMupoBaTh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
00BEKTa, SBJICHUS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, UCCIEIOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATh
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ nndopmanmeii:

e BBIIBIATH JneUIUTH MH(DOpPMAIUU, JAHHBIX, HEOOXOAMMBIX JJII OTBETA
Ha BOTPOC U JJIsl PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvnvle  KOMMyHUKamueHwvle  Oelicmeus,  0becnedugarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Obmuenue:

e BOCIHPUHUMATh M (QOPMYIHPOBaTH CYXJIEHHUSA B COOTBETCTBHUU C
YCIOBUSIMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO



TOYKY 3PEHUS B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, periaeMoi 3aJjauM, BBICKa3bIBaTh MJIEH, HALIEJIEHHBIE HA MTOMCK
pEelIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmat
BBICTYIIJIEHUS C YY4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh ¥ HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYaTbHON paOOThI MIPU PEIICHUN YUeOHbIX 3aa4; MPUHUMATD 11EJb
COBMECTHOW JICSTENIbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOMU
paboThI, pacrpeenaTh BUIbI padOT, 10roBapUBaThCs, 0OCYKIATh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykKAeHUsI, 0OMEH MHEHHI,
«MO3rOBbI€ IITYPMbD» W MHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYrMMH WIEHAaMU KOMAaH/[BI;
OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOLYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

Vuueepcanonvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.
Camoopranuzanus:

COCTAaBIIAThH TUIaH, AITOPUTM PEUICHUS 3a7a4d, BBIOUPATh CIIOCOO PEIICHUS C

y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMH TIO3HABATEIBHOW pPEQIIEKCHU KaK OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAaMONPOBEPKH, CAMOKOHTPOJS Mpouecca U
pe3yJibTaTa pelIeHUsI MATEMAaTHYECKOW 3a/1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBSCHSITH
MPUYMHBl TOCTHXKEHUS WM HENOCTHKEHUSI PE3YJIbTAaTOB JIESTEIBHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATHI
OcBoenune yueOHOTO Kypca «Anrebpa v Hadalla MaTeMAaTUYECKOTO aHAIH3a»
Ha YpPOBHE CpPEIHETO O0IIero o0pa3oBaHUs JOKHO 00€CHEeUYMBATH JTOCTHKECHHE
CIIEIYIOIINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

10 KJACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATUSMH: pallMOHAIbHOE H JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U IECATUYHAST TPOOb, MPOIEHTHI.

Beimonusate  apudmeTHdyeckue — omepanudd € pallMOHAIBHBIMH U
NEeHCTBUTEIILHBIMU YHCIIAMHU.

BoinonHsaTh npuOMmKEHHBIE BHIYUCIICHUS, UCIIOJIB3Ys MPaBUia OKPYTICHUS,
JenaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYUCICHUI.

OnepupoBaTh TMOHATUSIMHU: CTEMEHb C IEJbIM TOKa3aTelieM; CTaHIapTHas
dopma 3amucu JACHUCTBUTENIIBHOTO 4YHCIA, KOPEHb HATypadbHOW CTEIEHU,
UCITIOJIH30BaTh MOAXOAIIYI0 (OPMY 3aITUCH JICHCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MIPaKTUYECKUX 3aJ1a4y U MIPEACTaBICHUS IaHHBIX.

OnepupoBaTh MOHATHSAMU: CHHYC, KOCUHYC U TAHTEHC MPOU3BOJBHOIO YIJIa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJILHOTO yTia 4epe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palroHaIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
yYpaBHEHUE;

BrimonHaTs mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIATh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrimonHaTh npeoOpa3oBaHus LENBIX, PAIMOHATIBHBIX M HUPPAIMOHATBHBIX
BBIpQ)KEHU U  pemaTh OCHOBHBIE  THUIBI  LENbIX, palHUOHAJIbHBIX U
UppaIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI 1 HEPABEHCTBA JJI PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKH U pEeaIbHON KU3HHU.

MogenupoBath peanbHble CUTyallud Ha S3bIKe anreOpbl, COCTaBISAThH
BBIpa)KEHUSI, YpPaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BATh
MMOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOphl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATUSAMH: (QYHKIUSA, CIIOCOOBI 3amanust (yHKIIUH, 00JACTh
OMpENIeNICHUs] U MHOXECTBO 3HAUCHUU (PyHKUUH, rpaduk (QyHKIHUH, B3aHUMHO
oOpatHble (PyHKIUY.

OnepupoBaTh MOHATHSAMHU: UYETHOCTh M HEUETHOCTh (PYHKUHMH, HYIU
GyHKIHMY, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.



Hcnonb3oBaTh rpaduku GyHKUUN 1715 peLICHUs] ypaBHEHUH.

Crpoutb M uutaTh rpaduku JUHEHHON (DYHKIMH, KBAAPATUYHON (DYHKIIHH,
CTENEHHOW (DYHKIIMU C LIEJIbIM OKa3aTEeJIEM.

Ucnonw3oBate rpaduku QyHKUMA JJIs1  UCCIENOBAaHUS MPOILIECCOB U
3aBUCUMOCTEW NpPH PEIICHUH 3a]ad U3 APYrHX YUeOHBIX MPEAMETOB U peagbHOU
’KU3HU; BBIpAXXaTh (OpMYyIamMHu 32aBUCUMOCTU MEXY BETUYMHAMMU.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh MOHATHUSMHU: [OCJIEIOBAaTEIBHOCTh, apupMeTHdyecKas u
reoMeTpUYecKasi MPOrpeCCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaromiasi TIeoMeTpuyecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBAIOIIEH reOMEeTPUUECKON MTPOTPECCHH.

3aaBarhb MOCIIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOICTBA MOCIIEOBATENIBLHOCTEW U MPOrPECCH JIJIST peLIeHUs
peanbHbIX 3aJ]a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTMKa

OnepupoBaTh MOHSATUSMU: MHOXECTBO, ONEpAIlMU HaJ MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar i OMHCAHMS
peaslbHBIX IPOLECCOB U SIBJIEHUM, NMPH pEUIeHUM 3ajad M3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpeNeNeHue,  Teopema, CJIE/ICTBHE,
J0Ka3aTeJIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

DJIeKTpOHHbIe (I (POBbHIE)

Ne KoandecTBO 9acoB
o0pa3oBaTe/bHbIE Pecypchl
n/n HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI
KonTtpoibHbie
Bcero
padoThbI
. bubnuoreka [JOK
1 HeiicrButenpHble yncna. CteneHHast QyHKIUs 18 2 https://m.edsoo.ru/1568aba3
5 HppanmonanbHble ypaBHEHNS U HEPABEHCTBA. 18 5 bubnuorexa [JOK
[TokazatenpHast QyHKIUSA https://m.edso0.ru/1568aba3
3 @opMyIbl TPUTOHOMETpHUH. TpUroOHOMETpUYECKHE 99 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edso0.ru/1568aba3
4 [TocnenoBaTenbHOCTH U POTPECCUH 6 bubnmorexa [JOK
A potp https://m.edsoo.ru/1568aba3
. bu6mmoreka [IOK
5 [ToBTOpEeHmME, 0000IIEHNE, CHCTEMATH3AITIS 3SHAHUA 4 1 httos://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68 6



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBo yacoB

Ne Mara DJIeKTpOHHbIe HU(pPOBHIE
Tema ypoka KonTpoabHubie
n/n Bcero H3y4YeHus odpa3oBaTejibHbIE
padoThbI
pecypcsl
1 MHo0kecTBO, ONIepaliy HaJl MHOKECTBAMHU. 1 02.09-05.09 bubmuoreka [JOK
Huarpammsl Diinepa—Benna https://m.edsoo.ru/746d5dce
) Llenble U panMoOHAaIbLHBIE YKCIIA 1 02.09-05.09 bubmuoreka [JOK
https://m.edso0.ru/be888093
3 Llenble U panMOHAIBLHEIE YKCIIA 1 08.09-12.09 bubmuoreka [JOK
https://m.edsoo.ru/4d7f95fe
4 T———— 1 08.09-12.09 bubnmoreka [JOK
https://m.edsoo0.ru/44dd1046
[TpubmxEHHBIC BRIYUCIICHHUSI, IPABHIIA 15.09-19.09
5 OKpPYTJICHUS, MPUKHJIKA U OLIEHKA pe3yabTaTa 1 Bubmmorexa [JOK
pyr N U H pe3y https://m.edso00.ru/d99d8c74
BBIYHMCIICHUH
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS PELICHUS 15.09-19.09
6 MIPHUKJIAIHBIX 337124 U3 Pa3IMYHbIX OTpaciien 1 bubmmorexa [JOK
P UH a N p p https://m.edsoo.ru/2f36a36f
3HAHHUH U PEATbHON YKU3HU
5 ApupMeTryecKuii KOpeHb HATYPaIbHOM CTEIIEHH. 1 22.09-26.09 bubnuorexka [JOK
https://m.edsoo.ru/a97a12d9
g Apupmerndyeckuii KOpeHb HATYPaIbHOW CTEICHH. 1 22.09-26.09 bubnunoreka [JOK
https://m.edsoo.ru/cb723fhd
9 BxojHasi KOHTPOJIbHAsI padoTa 1 1 29.09-03.10
10 ApupMeTHyecKuil KOpeHb HATYPaIbHOM CTENEHH . 1 29.09-03.10



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

CrerneHs ¢ panrOHAJIbHBIM U JICUCTBUTCIBLHBIM

06.10-10.10

11
[OKa3aTeleM
12 Crernenb ¢ paluOHAIBHBIM U JIEHCTBUTEIBHBIM 06.10-10.10 bubmmoreka [JOK
T10Ka3aTEIEeM https://m.edsoo.ru/3a23acl15
I'paduk kiun. O6JacTh onpeneneHus u
13 Mflo?;cecg;}(;iHaquHﬁ (1)yHKIII/II/II) Hymu dynaxumn. 13.10-17.10 Egg?;;f;;gg}ilaw%e
ITpoMexyTKH 3HAKOTIOCTOSIHCTBA
14 YErHble 1 HEUETHBIE PYHKLINN 13.10-17.10 bubnuorexa [JOK
https://m.edsoo.ru/226eeabf
15 Crenennas QyHKI[HsI, €€ CBOWCTBA U Ipaduk. 20.10-24.10 bubmmoreka [{OK
https://m.edsoo.ru/ff4564ad
16 Crenennas QyHKIHsI, €€ CBOMCTBA U Irpaduk 20.10-24.10 bu6moreka [IOK
https://m.edso0.ru/50bdf26d
17 BsanMHO0-00paTHBIE QYHKIUH 05.11-07.11 bubmuoreka [JOK
https://m.edsoo.ru/6ec7al07
18 KonTpoabHas paora Ne 1 o teme: 05.11-07.11
«/lelicTBuTebHBIE YHcaa. CTeneHHasi PYHKIUTD)
PaBHOCHIIbHBIE YpaBHEHHSI U HEPABEHCTBA bubmuorexa [JOK
19 10.11-14.11 https://m.eds00.ru/1914a389
Pemrenue mensix U ApoOHO-paIMOHATBHBIX bu6mmoreka [JOK
20 . 10.11-14.11
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/66446d3e
21 Pemenne Ivlenmx U APOOHO-PAIMOHAIBHBIX 17.11-21.11 bubnuoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/6eadc6f1
29 Mertoa HHTEpBAJIOB 17.11-21.11 bu6mmoreka [JOK
https://m.edsoo.ru/3f25a047
93 HppanmoHaibHble ypaBHEHUSL. 24.11-28.11 bubnnoreka [JOK
https://m.edsoo.ru/d82c36d4
o4 HppanmoHasibHble ypaBHEHUS 24.11-28.11 bubnunoreka [JOK

https://m.edsoo.ru/fe7fc4db
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WppanmonansHble HEPaBEHCTBA

1.12-5.12

bubmuoreka [JOK

25 https://m.edso0.ru/d0f0b260
26 HppaioHasbHble HEPABEHCTBA 1.12-5.12 bubnmoreka [JOK
https://m.eds00.ru/c3389865

ITokaszarensHas QyHKIHS, €€ CBONCTBA U rpaduK bub6mmoreka [{OK

27 812-12.12 https://m.edsoo.ru/444c4b9c
[Moka3zarenbHbIE yPaBHEHUS bu6mmoreka [IOK

28 812-12.12 https://m.edsoo.ru/54b815c5
[MokaszarenbHbIE ypaBHEHHS bubmmoreka [{OK

29 15.12-19.12 https://m.edsoo.ru/83105a0e
IMosyroaoBasi KOHTPOJIbLHAs padoTa i bubmuorexa [JOK

30 15.12-19.12 https://m.edsoo.ru/2ablc7bc
IToka3zaTensHBIE HEPABEHCTBA bu6moreka [IOK

31 22.12-26.12 https://m.edsoo.ru/each053c
IMokaszaTenbHbIE HEPABEHCTBA bubmuorexa [JOK

32 22:12-26.12 https://m.edsoo.ru/8a5ada51

33 CucreMbl IOKa3aTENbHBIX YPABHEHUHN U HEPABEHCTB 29.12-30.12 bubmuorexa [JOK

https://m.edso0.ru/69106ae7

CucTeMbI TOKa3aTeIbHBIX YPaBHEHUH U HEPABEHCTB 29.12-30.12 Bubmmoreka LIOK

34 https://m.edsoo0.ru/78d9b391
O6o01eHne 1 CHCTEMAaTH3AIHS TPOHACHHBIX TEM 12.01-16.01 | Bu6nmorexa LIOK

35 https://m.edsoo.ru/de7ca33e
Kontpoubnas padora Ne 2 no reme «Pemenne Bubmmorexa LIOK

36 ypaBHeHHuii U HepaBencTs. [TokazareabHas 12.01-16.01 i ocI)_.[ru 10362fea
byHkuus»

37 PajimanHas Mepa yria 19.01-23.01

38 [ToBOPOT TOYKHM BOKPYT Havasia KOOPJHHAT 19.01-23.01 bubnunoreka [JOK

https://m.edsoo.ru/87e5e52d
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39 OnpejieneHre CMHYCA, KOCUHYCA U TAHTEHCA yriia 26.01-30.01
40 3HaKu CHHYyCa, KOCHHYCA M TAHT'€HCAa YIJia 26.01-30.01 bubmmoreka [JOK
https://m.edsoo.ru/eb0cc5e3
41 3aBHCUMOCTb MEKY CHHYCOM, KOCUHYCOM K 02.02-06.02 bubmuoreka [JOK
TaHTCHCOM OHOI'0 U TOT'O XK€ yriia https://m.edsoo.ru/5f29b9b5
42 TpUrOHOMETPHYECKUE TOKIECTBA 02.02-06.02 bubmmoreka [JOK
https://m.edso0.ru/f13af630
43 TpUrOHOMETPHYECKUE TOKIECTBA 09.02-13.02 bubmmoreka [JOK
https://m.edso0.ru/5f605ed0
44 CuHYC, KOCHHYC, TAHTEHC YIJIOB O U - O 09.02-13.02 bubnmorexa [JOK
https://m.edsoo.ru/ec9f4d78
45 DOpMYJIbI CIOKEHUS 16.02-20.02 bubnmorexa [JOK
https://m.edso0.ru/b8f5d49a
46 CHHYyC, KOCHHYC, TAHTEHC JBOWHOIO yria 16.02-20.02 bubmorera [JOK
https://m.edsoo.ru/f1ff9220
47 CuHyC, KOCHHYC, TAHI'€HC [TOJIOBUHHOI'O yriia 24.02-27.02 bubmuorexa [JOK
https://m.edsoo.ru/6df195a0
48 MDopMyITbI TIPHBHICHUS 24.02-27.02 bubnuoreka [JOK
https://m.eds00.ru/6b61c578
DopMyIIbl TIPUBHIECHHS bu6mmoreka [JOK
49 A 02.03-06.03 https://m.edsocE.IrUIGedeSba
CymMa 1 pa3HoCTh ciHycoB. CyMMa ¥ pa3HOCTb bubnuoreka [JOK
50 K(zz\lddHYCOllz ’ . ’ 02.03-06.03 https:/ m.edsocl)l. ru/fcdd2a2e
VpaBHEHHE COS X = 0. bubmuoreka [JOK
51 ’ 10.03-13.03 https:// m.edsocl)l. ru/b8a0ff2f
59 VpaBHEHHE COS X = 0. 10.03-13.03 bubnuoreka [JOK

https://m.edsoo.ru/12d1413c
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VYpaBHeHue sin X = a

16.03-20.03

bu6mmoreka [{OK

53 https://m.edso0.ru/e248c5fc
54 VpagHenue sin X = o 16.03-20.03 bubnmoreka [JOK
https://m.edso0.ru/09ba5b3d
55 VpaBuenue tg x = o 23.03-27.03 bubmuoreka [JOK
https://m.edsoo.ru/1f4655da
PerieHue TpUroHOMETPUYECKHX YpaBHEHHIA bubnuorexa [JOK
56 23.03-27.03 https://m.edSO(])_.Iru/76ce9958
57 Pelienne TPUrOHOMETPUYECKHMX yPABHEHHI 06.04-10.04 bubmuoreka [JOK
https://m.edso0.ru/8fa598b5
KontpoabHas padora Ne3 no teme "®opmyisl 06.04-10.04
58 TpuroHoMerpuu. TpuroHomerpuyeckune bubmorexa IOK
https://m.edsoo.ru/6baefel9
ypaBHeHus'"
59 BeckoHeuHO yOBIBarOLIas FeOMETPUIECKAst IPOrPECCHS 13.04-17.04 bu6moreka [IOK
https://m.edsoo.ru/a1f8d141
50 BeckoHeuHO yOBIBarOLIas FeOMETPUIECKAst IPOrPECCHSI 13.04-17.04 bu6mmoreka [IOK
https://m.edsoo.ru/65a0f2d0
61 Apudmerryeckas U TeOMETPHUCCKas IPOrPECCUH. 20.04-24.04 bubnuroreka [JOK
https://m.edsoo.ru/0d8a770d
62 Hcnonp3oBanue mporpeccuu isl pelieHus 20.04-24.04
peanbHBIX 33]1a4 NPUKIIAJHOTO XapaKTepa
bubmuoreka [JOK
63 dopmyra CI0KHBIX TPOLIEHTOB 27.04-30.04 httos://m.e dsocl)_.[ru Icec28774
64 dopmyra CI0KHBIX TPOLIEHTOB 27.04-30.04 Et?:s?;l;fcﬁ)gﬁ};eec 650
65 I/ITOFOBaﬂvKOHTpo.]'IbHaﬂ pabora / 06.05-08.05 bubnuoreka [IOK
Bcepoccuiickas npoBepo4Has padora https://m.edsoo.ru/ae44ac4c
66 O6001menHue, cucTeMaTru3alys 3HaHUH 3a Kype 06.05-08.05 bu6mmoreka [JOK

anre6pLI M HadajJ MaTeMaTH4YeCKOTo aHajan3a 10

https://m.edsoo.ru/b46a8228
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Ki1accCa

O06o006uienne, cucTeMaTu3anus 3HaHUH 3a Kype 12.05-15.05
67 areOphl U HAYaJl MaTeMaTHIeCKoTo aHanu3a 10 1 Bubnnotexa LIOK
P https://m.edsoo.ru/188bbf6c
Ki1acca
O06o006uieHne, cucTeMaTru3anus 3HaHUH| 3a Kype
68 anreOpbl ¥ Ha4al MaTeMaTH4eckoro ananmmsa 10 1 12.05-15.05 brbmmorexa LTOK
https://m.edso0.ru/33e6629¢
Kiacca
OBLIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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ITPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUSA
OCHOBHOMH OBPA30OBATEJILHOHN TPOI'PAMMBI (10 KJIACC)

Kon npos IIpoBepsiemble mpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI 00pa3oBaTe/IbLHOI
pe3yJabT NMPOrpaMMbl Cpe/Hero oduero odpa3oBaHus
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATUSAMH: PAMOHAIBLHOE W JICHCTBUTEIBHOE YMCIIO, OOBIKHOBCHHAS U
' JeCSITHYHAs APOOb, IPOIICHTHI
15 BeimoyHATe  apudmMeTHyecKkue oOmnepanud ¢ PAldOHAIBHBIMH W JCHCTBUTEIHHBIMU
' qHCIIaMu
13 BeITIOJTHATE  TIPUOIKEHHBIC BBIYMCICHUS, WCIONB3Yys IpaBWIa OKPYIJICHHS, JeNIaTh
' MIPUKHUIKY U OIICHKY Pe3y/IbTaTa BEIYHCICHUI
OnepupoBaTh MOHATHSAMH: CTEIICHb C IIEJBIM MOKa3aTeJIeM, CTaHIapTHAs (opMa 3amucH
14 NEHCTBUTEILHOTO YHCIIa, KOPEHb HATYpPaJIbHOW CTENEHH; WCIOJIB30BATh ITOIXOISIIYIO
' dbopMy 3ammcH JIEHCTBUTEIBHBIX YHCEN I PEIICHUS NPAKTHYSCKUX 3a7ad |
MIPEJICTABJICHHUS TAHHBIX
OnepupoBaTh TOHATHSIMH: CHHYC, KOCHHYC W TaHI'C€HC IPOW3BOJBHOTO YIJIa;
15 WCIIOJb30BaTh 3allMCh TPOM3BOJIBHOTO yria dYepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
byHKIMN
2 VYpaBHEHHs 1 HEPAaBEHCTBA
21 OmnepupoBaTh MOHSATHSIMH: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE, PAIlHOHAILHOE,
' MppalroHaIbHOE YPaBHEHUE, HEPABCHCTBO, TPUTOHOMETPHUYECKOE YPaBHEHHE
29 BeimonHATe  mpeoOpazoBaHMs — TPUTOHOMETPUYECKUX  BBIPAKEHUH W peliaTth
' TPUTOHOMETPUYECKHE YPaBHEHUS
BeImonHATE peoOpa3oBaHusl IENbIX, PAIIMOHATIBHBIX U HPPALMOHATIBHBIX BHIPAKECHUH U
2.3 pelaTh OCHOBHBIC THIIBI IIEIBIX, PAMOHAIBHBIX W HMPPAUOHAIBHBIX YpaBHEHHHA U
HEPaBEHCTB
24 [TpuMeHsTh ypaBHEHHUSI U HEPABCHCTBA ISl PCIICHUS MaTEMaTHYECKHUX 33a7a4 U 3a/1a4 W3
' pa3IM4YHbIX 00JacTell HAYKH U PEeabHOM KU3HU
MonenupoBaTh peanbHBIE CUTYyalldd Ha $S3bIKE aireOpbl, COCTaBIATh BBIPAKECHHS,
2.5 ypaBHEHHs, HEPAaBEHCTBA MO YCIOBHMIO 3a/ladyM, UCCIIEOBATh MOCTPOEHHBIE MOJIENH C
WCIOJIb30BaHMEM ammnapara anreopbl
3 OyHKIMH U TpaduKH
31 OnepupoBaTh NOHATUSAMU: (PYHKITUS, CIOCOOBI 3aaHus (YYHKITHH, 00JIaCTh OTpeIeICHuUs

1 MHO’KECTBO 3HaYeHUN (PYHKIUH, rpaduK GYyHKIIUN, B3AUMHO 0OpaTHbIC (PYHKIH




3.2

OnepupoBaTh MOHATHUAMHU: UYETHOCTh M HEYETHOCTh (YHKUIUHM, HYIH (QYHKIHUH,

MMPOMCIKYTKH 3HAKOIIOCTOSHCTBA

3.3

Hcnonb3oBath rpaduki GyHKIMNA U1 pELICHUs] ypaBHEHUN

3.4

Ctpouth 1 unTaTh rpaduKu JTMHEHHOW (YHKIMHU, KBaJPAaTUIHOW (PYHKIMH, CTEIICHHOM

(GYHKIMY C LIETBIM ITOKa3aTeleM

3.5

Ncnonp3oBath rpaduku GyHKIMNA I HCCICIOBAHUS TPOIIECCOB M 3aBHCHMOCTEH TIpU
pelieHun 3aiad M3 JPYrux Yy4yeOHBIX MPEAMETOB W PEATbHOW >KU3HHU, BBIPAXKATh

dhopmynIamMu 3aBUCUMOCTH MEXIY BeTUIMHAMU

Hauana matemaTnyeckoro aHaiusa

4.1

OHCpI/IpOBaTI) HNOHATUAMHU: TIOCIICAOBATCIIBHOCTBD, aqu)MeTquCKaﬂ n reoMETpUUICCKasa

Iporpeccuun

4.2

OnepupoBaTh MNOHATHSAMH: OECKOHEUHO YOBbIBarol[asi reoMeTpuyeckas IMpPOTrpeccus,

cyMMa OeCKOHEYHO YObIBaIOIIE TeOMEeTPUYECKON MPOorpeccun

4.3

3aiaBaTh MOCIEIOBATEILHOCTH PA3JIMYHBIMHU CIIOCO0aMU

4.4

Hcnonb30BaTh CBOWMCTBA MOCIIENIOBATEILHOCTEW U MPOTPECCHM ISl PEIlIeHUs] peabHbIX

3aJa4 MPUKJIATHOTO XapaKTepa

MHosxecTBa U JJOTHKA

5.1

OHepI/IpOBaTI) IMOHATUAMMU: MHOXKECTBO, OII€PAllMK HAaJl MHOXKXCCTBAMU

5.2

Hcmons30BaTh TGOpCTHKO-MHO)KGCTBCHHBIﬁ amnmapar  [Jjs1 OIHMCaHHuA  PCaJIbHBIX

MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEAMETOB

5.3

OHepI/IpOBaTB IMOHATUAMU: OIIPEACTICHUC, TCOPEMA, CIICACTBUEC, 1OKA3aTCIbCTBO

MPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA (10 KJIACC)

Kox

IIpoBepsieMblii 3JIeMEeHT CO/IepKAHUS

Yucna v BEIYHUCICHUS

1.1

PamuonansHble yHcia. OOBIKHOBEHHBIE U JCCATUYHBIC ,I[pO6I/I, IMIPOUCHTHI, OeCKOHEUHBIE
INCPUOAUYICCKUC I[pO6I/I. ApI/I(l)MeTI/I‘leCKI/Ie orncpanun C  pallMOHAJIbHbBIMHK  YHUCIIAMU,
Hp606pa3OBaHI/I5I YHCIOBBIX BBIan(eHHﬁ. HpI/IMeHeHI/Ie HpOGCﬁ U TPOOCHTOB I PCHICHUA

MPUKIIAAHBIX 3a1a4 U3 PA3JIMYHBIX OTpacneﬁ 3HaHUM U peanLHoﬁ KHN3HHU

1.2

HeﬁCTBHTCHBHBIe yycina. PamuoHanbpHBIE U HUppalMOHAJIbHBIC YHCIIA. ApI/I(l)MeTI/I‘leCKI/IC
ornepanuu ¢ JEHCTBUTEIIPHBIMI YHCJIaMHU. HpI/I6J'II/I)KéHHLIe BBIYHCJICHUS, IIpaBUJIa OKPYTJICHU,

MPpUKKUIKA U OLICHKA pE3yJIbTaTa BBIYHCIICHUI

1.3

Cremens ¢ OCJIBIM  I1OKAa3aTCJIEM. CTaH,Z[apTHaH (bopMa 3allUCH JIEMCTBUTEIILHOIO YHCIIA.

Hcnonp30BaHue IOJIXOISIIEH (I)OpMBI 3alMCU  JIEUCTBUTEIBHBIX YHCET I peaicHu-d




MPAKTUYCCKUX 3ada4 U MIPCACTABIICHUA JaHHBIX

Apudmernueckuii KopeHb HaTypaibHO# cremenu. [leiicTBus ¢ apudmMeTrndeckuMu KOPHIMH

L4 HaTypaJbHOU CTEIECHU
L5 CuHyc, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHIEHC
' YHCJIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 TosxecTBa v TOXAECTBEHHBIEC MPE0OPA30BAHMS
95 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaKeHUN. (OCHOBHBIE TPUTOHOMETPUYECKHE
. (bopMyIbl
2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo HHTEPBAIOB
24 Pemenue uensix u IpoOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaniMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpruecKUX ypaBHEHHUM
3 OyHKIMU U TpaduKu
3.1 OyHkuus, crnocods! 3aganus pynkuuu. ['paduk pynkuu. Bzanmuo oOpatHbie GyHKIUN
39 OO6sactp ompeneneHuss U MHOXKECTBO 3HaueHud (ynkumu. Hymm dynakouum. ITpomexyrku
' 3HAKOMOCTOSTHCTBA. UETHBIC 1 HEUETHBIC QYHKITUN
33 Crenennas (yHKIHS C HATypaJbHBIM U IIEJIBIM MOKa3zaTeneM. EE cBoiicTBa u rpaduk. CBolicTBa
' 1 rpaduK KOpHS N-Oi CTEIIeHH
34 TpuroHomerpuyeckass OKpyX HOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX (YHKLUUH UYHCIOBOTO
' apryMmeHra
4 Hagana maTemaTnueckoro anaamsa
41 [TocnenoBarensHOCTH, croco0bl 3aaHus IIOCJIEZIOBATEIBHOCTEN. MoHOTOHHBIE
' II0CJIE0BATEIBbHOCTH
Apugmernueckas U reoMeTpuUecKasl Mporpeccu. beckoHeyHo yObIBaromas reomMeTrpuyeckast
42 nporpeccuss. Cymma OeckOHEYHO YObIBaromied reomeTpudeckoil mnporpeccuu. dopmyna
' CIIOXKHBIX IPOLIEHTOB. [cmonb3oBaHWE MPOrpeccMM Ul PpELIEHMs] pealbHBIX  3ajad
IIPUKIIATHOTO XapakTepa
5 MHoecTBa 1 JIOTHKA
MHoxecTBO, omnepanuu Haj MHokecTBaMu. Jluarpammbel Oiiepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O ammapara JJis ONMCAHUS pEalIbHBIX INPOLECCOB U SBJICHUH, NpHU
peleHnn 3a5a4 U3 APYTUX YIeOHBIX IPEIMETOB
5.2 Omnpenenenune, Teopema, CIeICTBUE, 10Ka3aTENbCTBO




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Kox npos IIpoBepsiemble TPeOOBaHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
TpeooB o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 00pa3oBaHMsA

Brnanenue wmertomamMm  JOKA3aTeNbCTB, QJITOPUTMAMHM  PEIICHHS 3aJad; YMEHHE
dbopMymMpoBaTh W ONEPUPOBATH MOHSATUSMHU: OIPEICIICHHE, aKCHOMa, TeopeMa,
CJIEJICTBHE, CBOWMCTBO, TMPHU3HAK, JOKA3aTE€IbCTBO, PABHOCHIBbHBIE (DOPMYTUPOBKY;
MIPUMEHSTHh UX;, YMEHHUE (POPMYIUPOBATH OOpPATHOE U MPOTHUBOIIOJIOKHOE YTBEPIKICHUE,
MIPUBOJUTH MPUMEPbl W KOHTPIPHUMEPHI, HCIIOIB30BATh METOJ] MaTEeMaTH4YECKON
WHAYKIIHUHU, OPOBOAWUTL AOKA3aTCJIbHBLIC PACCYXIACHHA NPHU PCUHICHUN 3adad, OUCHHUBATH
1 JIOTUYECKYI0 TPABUIBHOCTh  PACCYKIEHUW; YMEHHE ONEPUPOBATH MOHATHUSAMU:
MHOXKCCTBO, IIOJMHOKCCTBO, OII€palid HaJd MHOXCCTBaAMHU, YMCHHE HCIIOJIb30BaTh
TeOpeTHKO-MHO)I(eCTBeHHBIfI amnmapar Ijid onmrucCaHus peajlbHbIX IMMPOLECCOB U SIBJICHUU U
IIPH pEIIeHUH 33/1a4, B TOM YHCIIE U3 JPYTruX Y4eOHbIX TPEIMETOB; yMEHHUE ONepUPOBAThH
MOHATUSMH: Tpad, CBIA3HBINA Tpad, IePEeBO, MUK, Tpad HA TIIOCKOCTH; YMEHUE 33/1aBaTh
U OMHUCHIBaTh rpadbl pazIUYHBIMH CHOCOOAMM; MCIOJIB30BaTh Tpadbl MpU PEIICHUU

3a1a4

YMeHue onepupoBaTh NOHATUSAMU: HATYpAIbHOE YUCIIO, LIEJI0€ YUCIO, CTENEHb C LEIbIM
MoKasaresjeM, KOpeHb HaTypallbHOW CTENEHHU, CTENEHb C PalMOHAJIBHBIM IOKa3aTelIeM,
CTENeHb C JICHCTBUTENBHBIM MOKa3aTeseM, JorapudM ducia, CHHYC, KOCUHYC U TAHTE€HC
MIPOU3BOJILHOTO YHCJIA, OCTATOK MO MOJYNI0, PAallOHAIbHOE YHUCIO, WPPALUOHAIBLHOE
YHCIIO, MHOXKECTBA HATypaJbHBIX, LEJbIX, PALUOHANbHBIX, JCHCTBUTEIBHBIX YHUCEIL;
YMEHHME HCIOJIb30BaTh MPHU3HAKU JEIMMOCTH, HaWMEHbIIUN OOMIMA JdeauTens u
HauMeHblIee ollee KpaTHoe, alropuT™M EBKinga mpu perieHuu 3aaad; 3HaKOMCTBO C
Pa3TMYHBIMU TMO3UIMOHHBIMU CUCTEMAMU CUUCIICHUS;, YMEHHE BBIMOJIHATh BHIYMCICHHE
3HaUEHUH ¢ M[peoOpa3oBaHUs BBIPAKEHHH CO CTEMEHSIMH U Jiorapudmamu,
npeoOpa3oBaHusi  JIPOOHO-pAIlMOHATBHBIX  BBIPAKEHUH;  yMEHHE  OIEepUpOBATH
MOHATHAMH: TIOCTIEIOBATENILHOCTh, apuU(MeTH4ecKas TMpPOTPeccusi, TreoMeTpudecKas
nporpeccusi, 0ECKOHEYHO yOBIBaroOIIasi TeOMETpUYecKas MPOrpeccus; YMEHHE 3a/1aBaTh
MOCJIEIOBATETFHOCTH, B TOM YHCIE C TOMOIIBI0 PEKYpPpPEeHTHBIX (OpPMYyN; yMeHHe
ONEPUPOBATh MOHATUIMHU: KOMIUIEKCHOE YHUCIO, COMpPSKEHHBIE KOMILUIEKCHBIE YHCIIA,
MOAYNlb M apryMEeHT KOMIUIEKCHOTO uHucia, (opma 3alucy KOMILJIEKCHBIX YHCel
(reomeTpuyeckasi, TPUTOHOMETpPHYECKas W anredOpaumdeckasl); yMeTh MPOHU3BOAUTH
apudmeTnyeckue JEHUCTBUS C KOMIUIEKCHBIMH YHCIAaMH; TPHUBOIUTH MPUMEPHI

HCIIOJIb30BAHNA KOMIUJICKCHBIX YHUCCII; OIICPUPOBATH IMOHATHAMHU: MaTpUla 2X2 mn 3><3,




ONpCACIIMTCIIb MAaTPHULbI, T GOMeTpI/I‘-IeCKI/If/'I CMBICJI OIIPCACIIUTCIIA

YMeHue onepupoBaTh HNOHITUSIMU: PALIMOHANIbHBIE, UppAllMOHAIbHBIE, TTOKA3aTelIbHbIE,
CTCTICHHBIE, JIOTAapU(PMUIECKHE, TPUTOHOMETPUYCCKUE YPABHEHHS M HEPABEHCTBA, HX
CHUCTEMBbI;  YMEHHE  OINEepUpOBaTh  MOHATUSMH:  TOXJAECTBO,  TOXICCTBEHHOE
nmpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHWH W HEPABECHCTB,
PaBHOCUJIILHOCTh YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE peEIIaTh YpaBHEHHUS,
HEPAaBEHCTBA W CHUCTEMbl C TIOMOIIBIO Pa3IMYHBIX NPUEMOB; periaTh ypaBHEHHS,
HEPAaBEHCTBA W CHUCTEMBI C TApaMETPOM; MPUMEHSTh YpaBHEHHUS, HEPABEHCTBA, HX
CUCTEMBI JIJIsl pEIICHUs] MaTEeMaTUYECKUX 3a7a4 U 3aja4 U3 Pa3IMYHbIX 001acTel HAyKu U

peanbHOM KU3HU

YMeHue onepupoBaTh MNOHATUSAMHU: (YHKIMS, YETHOCTh (DYHKUIUH, NEPUOAUYHOCTH
(YHKIMH, OTpPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTbh (DYHKIMH, 3KCTpeMyM (yHKIUH,
HauOoJblllee M HaUMEHblIee 3HaueHus (QYHKIUM Ha MPOMEXKYTKE, HENpepbIBHAs
GbyHKIMSA, acUMNTOTHI Tpaduka (QyHKUMH, TepBas U BTOpas MpPOU3BOAHAsA (PYHKIUH,
reOMEeTpUUeCKUd M (PU3NUeCKUil CMBICT MPOU3BOJHOM, MepBooOpa3Has, onpeneaEHHbII
UHTErpai; yMEHUE HaXOAWTh AacUMNTOTHl rpaduka (GYHKIUH; yMEHUE BBIYHUCIATH
IIPOU3BOJIHBIE CYMMBI, NPOU3BEAEHUS, YACTHOIO M KOMIO3MLMU (QYHKIHH, HaXOIUTh
ypaBHEHHE KacaTelIbHOM K TpapuKy OQYHKIMH; YMEHHE HaXOAUTh IPOU3BOJHbBIE
JIEMEHTAPHbIX (YHKIUH; yMEHHE HCIOJIb30BaTh NPOU3BOAHYIO Ui MCCIENOBAHUSA
(GbyHKIIMIA, HAXOAUTH HAUOOJIBIITNE U HAUMEHBIINE 3HAYCHUS (DYHKIIUA; CTPOUTD rpaduKu
MHOTOWIEHOB C HCIOJb30BAaHUEM almapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHATh
IIPOU3BOIHYIO JUIsl HaXOKICHHUS HAWIY4lIero peuleHHs B NPUKIAAHBIX, B TOM 4YHCIE
COLIMAIBHO-3KOHOMHUYECKUX M (U3MYECKUX 3ajJayax; HaXOAMUTh IIOUMAId U OOBEMBI
¢Guryp ¢ noMouIb0 UHTErpajia; NPUBOIUTh IPUMEPBl MATEMaTUYECKOIO MOIEITMPOBAHUS

¢ moMo1bo tuddepeHIranTbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Ipaduk GyHKIMH, 0OpaTHAs QYHKIUS, KOMIO3UIHS
byHKIMM, nuHeWHas (QyHKUWSA, KBaApaTU4Has (YHKUUSA, paluoHalbHas QyHKIuS,
cTereHHasi QyHKIUS, TPUTOHOMETPHUECKUE (YHKIIUU, 0OpaTHbIC TPUTOHOMETPHUECKHE
GbyHKIMM, TMOKa3aTeNnbHas W Jorapudmuueckas (QyHKIUU; YMEHHE CTPOUTH Tpaduku
W3YYEeHHBIX (DYHKIIMA, BBIMONHSITH MpeoOpa3oBaHus TpadukoB (QPYHKIMH, UCIOIB30BATh
rpaduky A7 U3YyYeHHUs MPOIIECCOB W 3aBUCHMOCTEH, MPU PEUICHUH 3a7ad U3 JIPYTHX
y4eOHBIX MIPEIMETOB M 3a7a4 U3 pealbHOMN KU3HU; BBIpaXXaTh (JopMyIaMu 3aBUCUMOCTHU
MEXAy BETHYMHAMHU; HCIOJIb30BaTh CBONCTBA W rpadukd (PYHKIMA AT pEIIeHUS
ypaBHEHUH, HEPAaBEHCTB M 3a/la4y C MapamMeTpaMu; H300pakaTb Ha KOOPAWHATHOU

IIJIOCKOCTH MHOXXECCTBA pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCEPABCHCTB U UX CUCTCM




YMeHue pemarb TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B TOM YHMCJE HA IPOLEHTHI, 0 U
YacTH, Ha JIBIKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3a7a4l U3 00JacTu
yIIpaBJICHUS JTUYHBIMU U CEMEHHBIMU (PUHAHCAMM); COCTABJIATH BBIPAXKECHUS, YPABHEHUS,
HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 33Ja4M, HUCCIEA0BATh MTOJYYCHHOE PELICHUE U
OLICHMBATh IPaBJOIOJ0OHOCTh pE3YJIbTaTOB; YMEHHUE MOJEIUPOBATH pEaJIbHbIC
CUTYyallUM Ha S3bIKE MATEMATHKH; COCTABJIATH BBIPAKECHHUs, YPABHECHMs, HEPABEHCTBA U
HX CUCTEMBI 10 YCIOBHIO 33J1a4M, UCCIE0BATh ITIOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAaHUEM

anmnapara ajreopbl, UHTEPIIPETUPOBATh MTOJIyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeaHEee apupMeTHIecKoe, MeiaHa, HauOoJibliee 1
HaVMEHbIIIEE 3HAYEHUs, pa3Max, AWCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHHe W3BJIEKaTh, WHTEPIPETUPOBATH HMH(OPMAIMIO, IPEACTABICHHYIO B
Tabnuuax, Ha AuarpaMmax, rpaukax, OTpaXkarollyl0 CBOMCTBa peasIbHbIX MPOLIECCOB U
SBJIGHUH; MPEACTaBIATh MHPOPMAIMIO C MOMOUIbIO TAOJIUIl U JAUarpaMM; HCClIea0BaTh
CTaTHUCTUYECKHE JaHHbIE, B TOM YHCIE C NPUMEHEHHEM TrpapUuecKux METOJI0B U
ANIEKTPOHHBIX CPECTB; rpadUUecKH HCCIe0BaTh COBMECTHbIE HAOIIOIEHUS C TOMOLIBIO

JarpaMM pacCenBaHUs U JINHEWHOW perpeccuu

YMeHune omnepupoBaTh TOHSATHUSMH: CIYYalHBIM OMNBIT W CIydailHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITHSI; YMEHUE BBIUUCISTH BEPOSTHOCTD C MCIOJIb30BAHUEM
rpaduyecKkux METOJI0B; MPUMEHATh (POPMYIBI CI0KEHUS M YMHOXEHHUS BEPOSITHOCTEH,
dbopmyny momHON BeposTHOcTH, Gdopmyny bepHymm, komOuHATOpHBIE (AKTHI H
(GbopMyIbl; OILEHHMBAaTh BEPOSTHOCTU peajbHbIX COOBITHI; yMEHHE OIepUpPOBaTH
MOHATHAMM: CJly4aiiHas BeJIMYMHA, PACHpEleIeHHE BEpOSTHOCTEH, MaTeMaTH4yecKoe
OKUJaHHe, TUCIEePCUs U CTaHJApPTHOE OTKIOHEHHE CIy4ailHOM BENWYHMHBI, (YHKIHUU
pacnpeneneHuss W IUIOTHOCTH PAaBHOMEPHOIO, TOKa3aTebHOTO K  HOPMAaJbHOTO
pacrnpeneneHuii; yMEHHE WCIOIb30BaTh CBOWCTBA HW3YYEHHBIX paclpeleNeHul s
pelieHnus 3agad; 3HAKOMCTBO C TMOHSATHSMH: 3aKOH OOJBIIUX YHUCET, METOJIBI
BBIOOPOYHBIX HCCJIEAOBAHUN; yMEHHE NPHUBOIUTH TMPUMEPHl MPOSBICHHUS 3aKOHA
OONBIIMX YKCEd B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OIEpUPOBATH
MOHATHAMH: COUYETaHUE, IePECTaHOBKA, YHUCIIO COYETaHUMN, YUCIIO MEePECTAaHOBOK; OMHOM
HreroToHa; yMeHue mpUMEHATh KOMOWHATOpPHBIE (DAaKThl M PACCYXKACHUS Ui PEIICHUS
3a/1a4; OIIEHUBATh BEPOSTHOCTU peajbHBIX COOBITHII; COCTABISTH BEPOSITHOCTHYIO

MOJEIIb U MHTEPIPETUPOBATh MOJTYyYEHHBIN PE3YIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOYKA, IIPsAMas, IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K,
JIyd, BEIMYMHA YIJIa, IUIOCKMM Yroj, JIBYIPAaHHBIM yroy, TPEXTPaHHBIA YroJl,
CKPELIUBAIOIIMECS MpsMbIE, IAPAUICIBHOCTE M INEPHEHAUKYJISIPHOCTh MPSAMBIX H

HHOCKOCTCFI, yroia Mexay MnmpiaMbIMHA, YroJl MCKIAY HpﬂMOI\/'I U IIJIOCKOCTBIO, YI'OJI MCKIY




IJIOCKOCTSIMH, PACCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHHME MEXKIY IPSMBIMU,
paccTosiHue MEXy IUIOCKOCTSAMM; YMEHHME WCIOJIb30BaTh IIPU PpELIEHUU 3aaad
n3yueHHbIe (aKThl U TEOPEMbI IUIAHUMETPHH; YMEHHE OIICHWBATh Pa3Mepbl 0OBEKTOB
OKPYXKAIOILIEr0o MHUPA; CTPOUTh MATEMATHYECKHE MOJEIU C MOMOIIBK I€OMETPUYECKUX

MOHSATHH 1 BCJIMYMH, p€IIAaTh CBA3AHHLIC C HUMU IIPAKTUYCCKUEC 3aJa9n

10

YMeHne onepupoBaTh NOHATHAMHE: TUIOMAAb QUTYPHI, 00BEM (UTYpBI, MHOTOTPaHHUK,
MIPaBWJIBHBI MHOTOTPAHHHK, CEYCHWE MHOTOTPAaHHHKA, KyO, Mmapayuiesienune/1, mpu3Ma,
nupamujaa, GuUrypa v noBepXHOCTh BpallleHUs, IMIUHAP, KOHYC, 1ap, cdepa, IIoaib
cdepsbl, MIOMAIb MOBEPXHOCTH MUPAMUbI, MPU3MBI, KOHYCa, HWIMHIpa, 00bEM KyOa,
NPSAMOYTOJILHOTO MapajuiesienuIiea, TUpaMuabl, TPpU3Mbl, LWIKMHApPA, KOHYyca, LIapa,
pa3BépTKa IMOBEPXHOCTHU, CCUCHHUA KOHYCAa W MOWIHWHApA, HapaJUICIbHBIC OCH WX
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepbl, TWIMHIpPA, KOHYCa;
YMEHHE CTPOUTh CEUYEHHWE MHOIOIPaHHUKA, HU300pa)xkaTb MHOTOTPAHHHUKHU, (UTYPHI U
IMOBCPXHOCTHU BpalllCHUA, UX CCUYCHHA, B TOM YHUCJIC C ITOMOIIBIO 3JICKTPOHHBIX CPCIACTB;
yYMEHHE MPUMEHSThH CBOMCTBA F€OMETPUUECKUX (PUTYpP, CAMOCTOATEIHHO (POPMYIHPOBAThH
OMPCACIICHHUA H3YUaCMBbIX (1)I/Il"yp, BbIIABHUI'aTh THUIIOTE3BI O CBOMCTBax u IMpU3HAKax
TeOMETPUYECKUX (QHUTYp, OOOCHOBBIBATH WJIM OINpPOBEPraTh HMX; YMEHHE IPOBOIUTH
Kkinaccuukanuo QGUTYp MO pasIWYHBIM TpU3HAKaM, BBITIOJHIATH HEOOXOIUMBIE

JAOIIOJTHUTCIIBHBIC ITOCTPOCHUA

11

YMeHnue onepupoBaTh NOHITUSIMHU: JABIKEHUE B MIPOCTPAHCTBE, MapaljieNIbHbII MepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MO00us,
noAo0HbIe (PUTYPBI; YMEHHUE pacrlo3HaBaTh PaBHbIE U MOAOOHBIE (PUTYPHI, B TOM YHCIIE B
MPUPOJIC, MCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh I€OMETPUYECKUE OTHOILIEHUS IPHU
pELIeHUH 3a]a4; HaXOJAUTh T€OMETPUUYECKUE BEIMYMHBI (JUTMHA, YroJl, IIOoMaab, 00BEM)
IpU peIIeHUH 3a/a4d U3 APYruX y4eOHBIX MPEIMETOB M U3 peajbHOU KU3HU; yMEHUE
BBIYHCIISATh TEOMETPUYECKHE BEIMYMHBI (JJMHA, YroJ, IUIomanb, O0BEM, MIIOMIAlb
MMOBEPXHOCTH), MCMOJb3ysd HM3yuyeHHbIE (POpPMYIBl M METOJbI, B TOM YHUCIIE: IUIOIIA[b
MOBEPXHOCTH THPAMHJBL, MPU3MBL, KOHyca, LHWIMHJIpPA, Miomans cepbl; 00béM Kyoa,
MPSIMOYTOJIFHOTO Mapajuiesienuiieia, TUpaMubl, TPU3MbL, LHWIMHIpPA, KOHYca, Iapa;

YMEHUC HAXOAUTh OTHOILICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YmMmenue ONCpHUpOBaTh MNOHATUAMU: IPAMOYI'OJIbHAA CUCTEMa KOOpPAWUHAT, BCKTODP,
KOOPAWHATBI TOUKHU, KOOPAUHATEI BEKTOPA, CyMMa BEKTOPOB, IPOU3BCACHHUEC BCKTOpPA Ha
YUCJIO, PaslIoKCHUE BCKTOpa IO 683I/ICY, CKaJIIpHOC TIIPOU3BCACHUC, BCKTOPHOC
NPpOU3BCACHUC, YroJl MCKIAY BCKTOpaMH; YMCHHUC MUCIIOJIB30BATh BCKTOpHLIﬁ n
KOOp,I[I/IHaTHHﬁ MCTOA MJIA PCHICHUSA T'COMETPUUCCKUX 3aJdav U 3aJad APYIrux y‘{C6HBIX

npeaAMCTOB




YMenue BBI6I/IpaTb HOI[XOI[SIH_II/II;'I MCTOJ I pCIICHHA 3aJa4r; IOHUMAaHUC 3HAYUMOCTH

MaTEMaTUKU B U3YUYCHHUU NMPHUPOJHBIX U O6H_ICCTBCHHBIX IMpouecCoOB U HBHCHHﬁ; YMCHHC

B pacrno3HaBaTh IIPOSIBICHUE 3aKOHOB MaTEMaTHMKM B HCKYCCTBE, yYMEHHE IPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MAaTeMAaTHYECKON HAYKU
INEPEYEHD DJIEMEHTOB COJIEPXAHMUS, ITIPOBEPSIEMbBIX
HA EI'D 10 MATEMATHKE (10 kiacc)
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
19 Panmonansupie uncna. OOBIKHOBEHHBIE W JECCSITHYHBIE JAPOOH, MPOIEHTHI, OECKOHEUHbBIE
' MePUOANIECKUE APOOH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. JlefcTBus ¢ apudMeTHIECKUMU KOPHIMHU
- HAaTypaJdbHOW CTENEHU
14 Crenenp ¢ uenbiM mokasareieMm. CTemeHb C palMOHAIbHBIM TOKa3aTeneM. CBoiicTBa
' CTEIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
' YUCJIOBOTO apryMeHTa
JlelictButenbHpIe 4YHClia. ApU(METHUYECKHE OIepanud ¢ JACHCTBUTEIBHBIMH YHCIIAMH.
1.7 [IpuOnmkEHHbIE BBIYMCICHUS, MpaBUiia OKPYTJCHHUS, NPUKHAKA M OICHKA pe3yibTara
BBIYMCIIEHUI
1.8 [IpeoOpazoBaHue BhIpaKEHUI
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIC YPABHEHHS
2.2 HppatnmonansHble ypaBHEHUS
24 [TokazarenbHble ypaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
3 OyHKIMH U TpadUKH
31 OyHKIMs, cnocodsl 3aganus QyHkuK. ['paduk GyHkuu. BzaumHo oOpaTHble QYHKIUH.
' Yérnple 1 Heu€THble (pyHKIUU. [leproauueckue GyHKIMH
OO6nacte ompeneneHuss 1 MHOXKeCTBO 3HaueHu# ¢yHkumu. Hymu gynkuuun. IIpomexyrku
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIMU. MaKCUMYMBbI U MUHUMYMBI
¢ynkuuu. Hanbospliee 1 HauMeHblee 3HaueHne QyHKIUU Ha TPOMEXYTKE
3.3 CrenenHas (QyHKIHS C HATypalbHBIM M IIENBIM MOKa3aTeneM. EE cBoiicTBa u Tpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeneHn

3.5 [Toka3zaTenpHast pyHKIMSA, €€ CBOMCTBA U rpaduk

3.7 IlocieqoBaTeIbHOCTH, CIOCOOBI 3aJaHUsI IOCIEIOBATEILHOCTEH

3.8 Apudpmernueckas 1 reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
5) MHoOxecTBa 1 JIOTUKa

5.1 MHoxecTBO, orepanuu HajJ MHOKecTBaMu. Juarpammbl Ditsiepa — Benna

5.2

Jloruka
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