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HOACHUTEJIBHAA 3AIIMCKA

PaGoyas mporpamma y4eOHOro Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOydaronquxcsi 10 —11 kmaccoB pa3paborana Ha
ocHoBe DenepalibHOTr0 TOCYIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO
obOuiero oOpa3oBaHus, C YyY4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OpEeIbIBISIEMbIX K MaTeMaTHUYeCKOMY OOpa3OBaHUIO, U TPAAULIUNA POCCUICKOTO
obpasoBanus. Peanuzanusi nmporpaMMbl OOECIIEUMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETCHIIUSAMHU, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHMUsl, LIETOCTHOCTh OOIIEKYJIBTYPHOI'O, JJMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0yYaOIIUXCSI.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havana MaTeMaTHUYECKOr'O0 aHAW3a» SIBISETCA OAHUM M3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliel IIKOJIbI, MOCKOJIBbKY, C OJIHON
CTOPOHBI, OH OO€CHeYyMBaeT HHCTPYMEHTaJIbHYI0 0a3zy [ H3YyYeHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOPOHBI, (POPMUPYET JOTrMYECKOE U
abCTpakTHOE MBIIUICHUE YyYalluxcsi Ha YPOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB HHGOPMATHUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamxax
JAHHOTIO Kypca ydJalluecs OBJIAJACBAIOT YHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopasi GOpMyJIMpyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil hopme.

Kypc anreOpsl 1 Hayasl MaTEMaTUYECKOIO aHAIM3a 3aKJIabIBAET OCHOBY JUJIS
YCTEIIHOTO OBJAJICHUS 3aKOHAMHU (PHU3UKH, XUMHUHU, OHOJIOTHH, TOHHUMAaHUS
OCHOBHBIX TEHJICHLIIMA HOKOHOMUKM U OOIECTBEHHOW IKU3HU, I[O3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIIOJIb30BaTh UX B IIOBCEAHEBHOM XM3HU. B TOXe BpeMmsl OBiajcHUE
a0CTpaKTHBIMM UM JIOTMYECKHM CTPOTMMHM MAaT€MAaTHYECKUMHU KOHCTPYKLHMSIMHU
pa3BUBAa€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH
YTBEPKJEHUS, UCIOIB30BaTh 0000IIEHNE U KOHKPETU3AIMI0, aOCTparupoBaHue u
aHaJIOTHI0, OPMUPYET KPEAaTUBHOE M KPUTHUECKOE MbIIUICHHE. B x01e n3ydeHus
anreOppl M Haval MaTEMaTHYECKOTO aHajdu3a B CTaplield IIKOoJe YydJaliuecs
IOJIy4arOT HOBBIM ONBIT PELMICHUS MPUKIAJHBIX 3a7a4, CaMOCTOATEIBHOTO
MIOCTPOEHUSI MAaTEMaTHUYECKUX MOJEIIEN PEaJbHbIX CUTyallud W WHTEPIpPETalUU
NOJIyYEHHBIX  PEUICHHM, 3HAKOMATCA C  NpUMEPAMU  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH B TMPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOMIMMUCS
MaTeMaTU4YECKUMU OTKPBITUSIMU U UX aBTOPAMM.



Kypc oOmamaer 3HAYMTEIbHBIM BOCTHMTATEIbHBIM TOTCHIIMAIOM, KOTOPBIH
peanm3yercsl Kak 4yepe3 y4eOHbIH marepuaj, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHMPOBO33PCHHS, TaK M Yepe3 CHEHMUPUKY Y4eOHOW JeITeIbHOCTH,
Tpedyroniei CaMOCTOSATEILHOCTH, aKKypaTHOCTH, IIPOOJKUATETHHOM
KOHIIEHTPAIIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYeHHBINA PE3YNbTaT.

B ocHoBe wmeroauku oOyueHuss anredbpe W HadallaM MaTeMaTH4eCKOro
aHAJIM3a JISKUT JESTEIHHOCTHBIN MPUHIIUI 00yUCHUS.

CrpykTypa Kypca «Anredpa u Hayajga MaTEMaTUYECKOTO aHAM3a» BKIIOYAET
CIEYIONTUE COJIePKATEIIbHO-METOANYCCKUE JIMHUK: «YWcia W BBIYUCICHHSY,
«Dynkuuu  u rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTEMaTHYECKOTO aHaiau3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE
COJZIepPKATEIbHO-METOIMYECKHE JIMHUW U3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSAS APYr APYTra U MOCTENEHHO
HACBHIINIAACh HOBBIMH TEeMaMH U  pazaenamu. JlaHHBI Kypc — sIBIsSETCS
UHTErPAaTUBHBIM, TIOCKOJIbKY OOBEAMHSIET B cebe CoAepKaHUE HECKOIbKUX
MaTEeMaTUIECKUX AUCIUIUIMH: alreOpa, TPUTOHOMETPHUS, MAaTEMAaTHICCKUIN aHAIIN3,
Teopuss MHOXecTB U Jip. [lo Mepe Toro kak ydamiuecs OBIaJeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKHM aIlllapaToM, Y HUX IOCIIeIOBATENbHO (HOPMHUPYETCS U
COBEPINICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYI0 MOJEIb pPeaTbHON
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYEeHHbIE B Kypce «Ainrebpa M Hayana
MaTEMaTHIECKOTO aHAIN3ay, IS PEIICHHS] CAMOCTOSITEIbHO ChOpMYyITMPOBAHHON
MaTEeMaTUYECKOH 3a71auu, a 3aTeM HHTEPIIPETUPOBATH MOJTYUEHHBIN pe3yibTarT.

ConeprxaTenpbHO-MeTOANYECKasT JIMHUS «YWciaa W BBIYMCICHHS» 3aBepIIaeT
¢bopMuUpoOBaHNE HABBHIKOB MCTIOIB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IIKoje. B crapmieilt mikone ocoboe BHHUMAaHHE YJIEISETCS
(hOpPMHUPOBAHUIO TPOYHBIX BHIYHCIUTEIBHBIX HABBIKOB, BKIIOYAIOIHNX B CeOS
UCIIOJIb30BaHUE Pa3NUYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHCJA, YMEHHUE
paIMOHAIBHO BBITIONHATh JCHCTBUS C HUMH, JelaTh HNPUKUIKY, OICHUBATH
pesynbTar. OOyuaromuyecs TOJYYarOT HaBBIKM MPUONMKEHHBIX BBIYUCICHHM,
BBITIOJIHEHUSI JEUCTBUI C 4YHUCIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
MCTIOJIb30BaHUSI MATEMATUIECKUX KOHCTAHT, OIICHUBAHUS YACIIOBBIX BHIPAKCHHM.

Jlunust «YpaBHEHUS W HEPABEHCTBA» pEAIM3YETCs] Ha MPOTSHKEHUU BCETO
OOy4eHHsI B CTapmied IIKOJIe, TOCKOJBKY B KaXIOM pasleie MpOorpaMMbl
PETYyCMOTPEHO PEIIEHUE COOTBETCTBYIONUX 3aaad. OOydJaroniuecs: oBlajeBaoT
Pa3IUYHBIMA METOJaMH PEIICHUS IICIBIX, PAIMOHAILHBIX, HPPAIIMOHAIBHBIX,
MOKA3aTEeNbHBIX, JIOTApUOMHUUECKUX ¥  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEpaBEHCTB U uX cucteM. [loayueHHbIe yMEHUS UCTIONB3YIOTCS IPU MCCIIEIOBAaHUHU
GYHKIIMHA ¢ TIOMOIIBIO TIPOM3BOIHOMN, PEIICHWH MPHWKIAJHBIX 33/1ad W 3a7ad Ha



HAaXOXJICHHUE HauOOJBIINX U HAUMEHBIIUX 3HaYeHuW ¢yHkiuu. JlanHas
collep)KaTeNibHash JIMHHSI BKJIIOYaeT B ceOs Takke (QopMUpOBaHHE YMEHUMN
BBIMIOJIHATh Pacy€rbl Mo QopMysiaMm, NpeoOpa3oBaHUsl LENbIX, PalUMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BbIpaXKEHUH,
collep)KallluX cTerneHu W Jiorapudmbl. braromgaps u3zydeHuio anredpanyuecKkoro
Marepuajga OPOMCXOAUT  JalbHEWIIEEe  pPa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJICHUST y4aliuxcs, (HOPMHUPYIOTCS HABBIKH JACTYKTHBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TMPEJICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIC PAaBCHCTB W HEPABEHCTB. AnreOpa
npeniaraetr S(QQPEKTUBHbIE HWHCTPYMEHTHl JJIS PEHICHUS TMPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JTEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKH.

CopepxatenbHo-MeToAnueckass JHHUS «DYHKIMU © TpaduKW» TECHO
NIEPEIUIETAETCS C APYTUMU JMHUAMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIBHOCTh U3YUYECHHUS Marepuaia. N3yuenne CTENEHHOM,
NOKAa3aTeJIbHOM, JIOTapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM ISl pElICHHs 3a/a4 U3 JAPYTruX y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM AHAIU30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipm 3ToM Ooiblioe BHUMaHUE
ynensiercs GOpMHUPOBAHUIO YMEHUS BbIpakaTh (GOpMyIaMu 3aBUCUMOCTU MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEA0BaTh MOJYYEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JIMHUU HAIEeH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, TMO3BOJSAIONIUX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznuyHoOl ¢dopMe: aHATUTHYECKOU, Tpaduueckoir u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHHUIO AHATIOTHIA.

CopnepxxarenbHass nauHus «Hauyana maTeMaTHyecKoro aHajau3a» I03BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTEMAaTHUYECKUX, TAK U MPUKIIAJHBIX 33/ad4,
JOCTYIHBIX 00YyYaromuMcsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTbh MCCIIEI0BATh U
CTpOUTh TpaduKku (QYHKIUH, ONpeAensTh UX HauOONbIIME W HaUMEHBIINE
3HAYCHUS, BBIYUCISITH IUIOManu (Guryp u oOBEMBI TeN, HaXOAUTh CKOPOCTU U
yCKOpeHus nporeccoB. JlaHHass copep:kareinbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHMSI MaTEMAaTHYECKMX MOJEIEH pEAJbHBIX CUTYyaluH,
HAXOXKJICHUS] HAWJIYYILIErO PENIEHUsS B MPUKIAIHBIX, B TOM YHCIE COLUUAIBHO-
SKOHOMHYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO0 AHAIN3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-IOIHYECKOTO M KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW paClO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TEXHUKe U ucKyccTtBe. OOydaroniuecs Y3HAIOT O



BBIJIAIOLIMXCA PE3yJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHs MATEMAaTHUKU Kak
HAyKH, U UX aBTOpax.

ConepxaTenbHO-MeTOANYECKas JTUHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM
NOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOXKECTB. | €OpPETUKO-MHOKECTBEHHBIE
IIPEACTABICHUS NIPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaTeMAaTUKU WU IMPEIJIararor
HanboJee YHUBEPCAbHBIN S3bIK, OOBEAUHSIIONIMN BCE pa3jenbl MAaTEMATUKU U €&
IIPWIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLMIUIMHBI B €IUHOE
uenoe. IloaroMy BaXHO 1aTh BO3MOMKHOCTH IIKOJBHHUKY IIOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MAaTEMAaTHKM M MCIIOJIB30BATh €ro JUlis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa M Hayajga MaTEMaTHYECKOIO aHAIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBBI MAaTeMaTH4YE€CKOr0 MOJEIUPOBAHUSA, KOTOPBIC IPU3BAHBI
c(OopMUPOBATh HABBIKU [TOCTPOEHUSI MOJIENIEN PEANIbHBIX CUTYallUH, UCCIIEIOBAHMS
3TUX MOJENIE C MOMOIIbK amnmapara aiareOppl U MaTeMaTHYEeCKOro aHalu3a u
UHTEPIIPETALMNA TTOJIYYEHHBIX pe3yJbTaroB. Takue 3a7aHus BIUIETEHbI B KaXKIbIN
U3 pa3fesioB IporpaMMBl, IIOCKOIbKY BECh MaTepUal Kypca MUPOKO UCIOIB3YETCs
JUISL PELIEHUs NMPUKIAAHBIX 3a1ad. [Ipu pemeHun peanbHbIX NPaKTUYECKUX 3a7ad
yJaliuecs pa3BUBAIOT HAOJIONATEIbHOCTh, YMEHUE HAaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npodaemy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEILEHUS MPHUKIAIHBIX
3aJla4 OpraHu3yeTcs B MPOLIECCE U3YYEHHs BCEX TeM Kypca «Anredpa u Hadaia
MAaTeMaTHYECKOr0 aHAIA3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM miaHe Ha M3ydeHHE Kypca anreOphl M Hadal MaTeMaTH4YeCKOro
aHaju3a Ha 0a30BOM YpPOBHE OTBOAMTCA 2 yaca B Hexento B 10 kiacce u 3 yaca B
Hezaemo B 11 kiacce, Bcero 3a niBa rosna o0y4denusi — 170 gacos.

COIAEPXXAHME YYEBHOI'O KYPCA

10 KJIACC
Yuciia v BIYUCTCHUSA
Panrionanbubie uncia. OOBIKHOBEHHBIE W JIECSITUYHBIE APOOH, MPOIEHTHI,
OCCKOHEUHbIE  mepuoAudeckue apodbu.  ApudMeTudyeckue  omepanud  C
palMoHaIbHBIMU YHCJIaMH, TTPE0Opa30BaHMs YUCIOBBIX BhIpakeHuM. [Ipumenenue
JpoOei M MPOLEHTOB JJIsl PEIICHUs] MPUKIAIHBIX 33/1ady U3 Pa3Iu4HbIX OTpaciei
3HAHUU U PEATbHOMN KU3HU.



HelicTBuTenbHble uKciia. PaluoHandbHble W UPpPAMOHAIBHBIE YHCIIA.
ApudmMernueckne ornepanud ¢ JeHCTBUTEIbHBIMU 4YuciaMmu. [IpuOnmkEHHBIC
BBIYMCIICHUS, TIPABUJIa OKPYTJICHUS, IPUKHJIKA U OIIEHKA pe3yJibTaTa BEIYMCICHUH.

Crenenb ¢ uenbiM  mnokasareneMm. CrangaptHas ¢opma  3amucu
neicTBUTENbHOrO yucia. Mcmonb3oBaHue moaxonsmied  (GopMbl  3amUCH
JEUCTBUTENBHBIX YHUCEN JJIsl PEIICHUS MPAKTUYECKUX 3aJad U MPEICTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JleWictBus ¢
apuPpMETHICCKUMU KOPHSIMU HATYPAITLHOUN CTETICHHU.

CHHyC, KOCHHYC M TaHT€HC YUCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApPKTAHT€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPe0Opa30BaHUS.

[IpeoGpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETpUUYECKHE POPMYIIBI.

VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HEpPaBEHCTBA.
Meron UHTEpPBAIOB.

Pemenue nenbix U ApoOHO-palMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.

Peuienue nppanmoHaipbHbIX YPaBHEHUN U HEPABEHCTB.

Pelienre TpUroHOMETPUYECKUX YPABHEHHUIA.

[IpuMeHeHue ypaBHEHUM U HEPABEHCTB K PEIICHUIO0 MaTEeMaTUYECKUX 3a71a4 U
3a/1a4y U3 Pa3IUYHbIX 00J1aCTe HAYKH U peaibHOM KU3HH.

DyHKUUM U rpaduKu

Oyukius, crnocoObl 3amanus ¢yHkuud. [padux  ¢ysknuu. Bzaumuo
oOpaTtHbie (QYHKITUH.

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3HaueHuid (yHkuumu. Hymm ¢QyHkimm.
[TpomexxyTku 3HaKONOCTOSIHCTBA. UETHBIEC U HEUETHBIC (DYHKIIHH.

CrenenHasi (GyHKIMS ¢ HATypaJIbHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBolicTBa u rpaduk KOpHS N-OW CTENEHHU.

TpuroHoMmerpruyeckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUUECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

Hauasia MaTeMaTH4ecKOro aHajimn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus MOCJIeJ0BaTCIbHOCTEH.
MOHOTOHHBIE MOCIIE0BATEIBHOCTH.

Apudmernueckas U TeoMeTpuuecKas nmporpeccuu. beckoHeuHo yObIBaromias
reomeTrpuueckas nporpeccusi. CymMma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUECKON
nporpeccud. Popmyia CIOXKHBIX MPOLEHTOB. VCnosib30BaHWE MNPOrPECCUU IS
pelieHus peaabHbIX 3a/1au MPUKIIAIHOTO XapaKkTepa.



MHo:xecTBa U JIOTHKA

MHoxecTBO, onepauuu HajJ MHoXecTBamH. Jluarpammel Dinepa—BenHa.
[IpyumeHeHne TEOpEeTUKO-MHOKECTBEHHOI'O armapara JJjis ONUCAaHUSl PeaIbHBIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCTCHUS

HarypanbHueie u nensie yncna. [Ipu3Hakyu 1e1MMOCTH LEIbIX YHACEIL.

Crenensb ¢ paliuoOHaNIbHBIM MOKa3aTeneM. CBONCTBA CTENEHMU.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JTOTapU(PMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoOpa3zoBaHre BEIPAKEHUM, COIEPKAIINX JTOraprupMBbI.

[IpeoOpa3zoBaHrEe BBIPAKEHUI, COAEPKAIIMX CTEINEHU C pPALMOHAJIbHBIM
MIOKa3aTeNeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpAaBHEHHS U HEPABEHCTBA.

Jlorapudpmuyeckue ypaBHEHUSI U HEPABEHCTBA.

Cuctembl TUHEWHBIX ypaBHeHUU. PelieHue npukiIagHbIX 3a/1ad C MOMOUIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucreMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 Pa3judHbIX 00JacTe HAayKUu W pealbHOM
KU3HU.

@OyHKuMU ¥ rpaduku

Oynkuusa. [lepuoguueckue  ¢yHKiuu. [IpoMexyTku  MOHOTOHHOCTHU
byHkiuu. MakcumMymbl 1 MUHUMYMbl (QyHKIuU. Haubombliiee W HauMeEHbIlIEe
3HaYeHUE (QYHKIIUU HA IPOMEKYTKE.

Tpuronomerpuyeckne PyHKIINHM, MX CBONCTBA U TpaduKu.

[TokazarenbHas u JorapudmMuyeckast GyHKIUU, UX CBOMCTBA U IPAPUKU.

Hcnonb3oBanue rpadukoB GyHKIUNA I PEIISHUS] YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Ucnons3oBanue rpadukoB (yHKIUN 1718 UCCIAEAOBAHUSI TMPOIECCOB U
3aBUCUMOCTEH, KOTOphIE BO3HHUKAIOT TMPHU PEUICHUU 3ajad U3 APYTHX y4eOHBIX
MPEIMETOB U PEAIBHOU )KU3HHU.

HayaJjia maTeMaTH4€CKOr0 aHAJIU3a

HenpepoiBubie hyHKIMHU. MeTOI MHTEPBAIOB JIJIsl PEILICHUS HEPABEHCTB.



[IpousBoanass  pyukuuu. IT'eomerpuueckuii u  (QU3HMYECKUH  CMBICIT
IIPOU3BOIHOM.

[IpousBoaHble  3JIeMEHTApHBIX  (QyHKUMA.  DopMynbl  HAXOXKACHUS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOI'O (DYHKIIHIA.

[IpumeHeHue NMpou3BOAHON K HCCIeNOBaHUIO (QYHKIUA HA MOHOTOHHOCTh U
sKkcTpeMyMmbl. Haxoxaenue HanOonbIIero 1 HauMeHbLIEro 3HauyeHus: GyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM JJIsI HAXOXKIACHUS HAWIYYLIEro pEUIeHUs B
NPUKIAIHBIX 3ajadax, I ONPENEICHHUs CKOPOCTH IIpOLecca, 3adaHHOTO
dbopmyIion uiu rpapuKoMm.

[TepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuii u (¢U3MUECKUl cMbIca. Beraucinenue
uHTerpana no gpopmyne Herorona—JleliOuuia.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
NHNPEIMETA «AJITEBPA 1 HAUYAJIA MATEMATHYECKOI'O
AHAJIN3A»

OcBoeHnne yueOHOro nmnpeaMera «Maremartuka» JOKHO OOeCreYuBaTh
JIOCTIKEHUE HA YPOBHE CPEIHEro 00IIero o0pa3oBaHusl CASAYIOMNUX JTMIHOCTHBIX,
MeTaIpeMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JINHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS IPOTrpaMMbl Y4eOHOTO IpeaMera
«MaremaTuKa XapakTepU3YyOTCS:

['paxmanckoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOHN MOZUIIMH 00YJArOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOI'0 UJIEHA POCCHMCKOro OOIecTBa, IMPEJACTABICHHEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM,
Opoleayp TpaxaaHCKOro ooOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COLUUAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYCHUEM.

[TaTproTHYECKOE BOCITUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPa’KIAHCKON UACHTUYHOCTH, YBAKECHHUS K
MPONIJIOMY ¥ HACTOSIIIEMY POCCUHMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKECHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K HCHOJB30BAHUIO ITUX JIOCTIKEHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAaHUEM JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C TIPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKU U JICSATEIHHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOIO OyAYIIETO.

DcTeTHUecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAs ACTETUKY MaTEeMaTHUYEeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUI, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTHUYECKUM aCTIEKTaM Pa3IMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

C(hOPMUPOBAHHOCTHIO yMEHHUS TMPUMEHATh MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro odpasa *Ku3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMHUTaHHE, COATAaHCUPOBAHHBIA PEKUM 3aHATUH U

OT]IbIXa, peryisipHasi buznueckas aKTUBHOCTB); bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN
JESITENbHOCTBIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pasiuuHbiM  cepam  TIPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW M e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTHIO U  CIIOCOOHOCTHIO K  MAaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpPhl, MOHUMAHUEM BIIUSHHUS
COIIMAIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE MPUPOJHOM M COLMATBLHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHUE MATeMATHUYECKUX 3HAHUW JJIsi pelieHus 3ajad B
0o0JlaCTH  OKpYXalolllel cpelbl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEICTBUMN ISl OKPY>KAIOLIEN CPELbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTUS HAayKM ©  OONICCTBEHHOM  MPAKTUKH, [OHHMaHUEM
MaTEMaTUYECKON HAyKh KaK cQepbl YeIOBEUECKOW NEeATeNbHOCTH, JTamoB €&
pa3BUTUS M 3HAYUMOCTH JJI PA3BUTHS IMBWIM3ALUM;, OBJIAJCHUEM SI3IKOM
MaTeMaTUKU M MaTeMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBISATh NMPOEKTHYID M HCCIEAOBATEIbCKYIO AEATEIbHOCTD
WHMBUIYaJIbHO U B TPYIIIIE.



METANPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS MPOTpaMMBbl YY€OHOTO MpEeaMETa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTNEUAMU.

1)  Vuusepcanrvhvie  no3nasamenwvhwvle  Oelicmsus, — 0OecnedusarOm
Gdopmuposarue 6a3068blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBrie normueckue AeiCTBUA:

®BBISBIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHI, OTHOIIEHUN MEXIy MOHATUSAMH;, (HOPMYITUPOBATH
OTIpE/ICIICHMSI TIOHATHN; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI /711 0000IIEHHS ¥ CPABHEHHMSI, KPUTEPUHU TTPOBOJUMOTO aHATHN3A;

®BOCIIPUHUMATh,  (QopMyIHpOBaTH U  NPEOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CAMHUYHBIC, YACTHBIE M OOIIHE; YCIOBHBIC;

®BLISBIIATH  MATEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
npoTUBOpeuns B (hakTaX, JAHHBIX, HAOMIOACHUSAX M YTBEPXKIACHHUSAX; NpEIararh
KPUTEPHH JIJISl BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTHUBOPCUHH;

e/ielaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTUKU, JCHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

®IIPOBO/INTH CaMOCTOSTETTLHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEPXKJIEHUNU (MpsMbIe M OT TPOTHUBHOIO), BBICTpaMBaTh AaApPryMEHTAIIHIO,
IIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHUS U
BBIBOJIBI;

®BLIOMpPATH CIOCOO perieHus y4eOHOW 3agayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB  peUIeHus, BbIOMpaTh HaumboJee MOAXOIAIMH C  YYETOM
CaMOCTOSITETILHO BBIJICTIEHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTelbcKue AeCTBUS:

®1ICTIIOJIb30BAaTh BOIPOCHI KaK HMCCIIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpPEYUE,  MPOOIEeMY,
yCTaHABJIMBATh UCKOMOE W JIaHHOE, ()OPMHPOBATH THIOTE3y, apTyMEHTHPOBATh
CBOIO MO3UIINIO, MHEHUE;

®[IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHKE
110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro oObeKTa, SBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, TPOIECCAMU;



®CaMOCTOSITENIbHO (hOopMynupoBaTh OOOOIIEHHUS M BBIBOJABI MO PE3yJbTaTam
OPOBEIEHHOTO  HAOJIOJIEHUS,  MCCIEJOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIEHMIA;

®[IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TaKXKe BBIJIBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGota ¢ undopmarueii:

®BLISIBJIATH JePUIIUTHI HHPOPMAIIMH, JaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4u;

®BBIOMPATh MHGOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BHUAOB U
dbop™M npecTaBICHNUS,

®CTPYKTYpUPOBaTh MH(OpMAIUIO, MPEJACTABIATh, €€ B pazNuyHbIX (popmax,
WUTIOCTPUPOBATh Tpaduyuecky;

® OI[CHUBATh HAJIEXKHOCTD uH(bOopMaIuu o CaMOCTOSITEIIEHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  0becneyusaom
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

Oo61enue:

®BOCIPUHUMATH U (POPMYIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMU
U LETsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMUCBMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHMS IO XOJy pEIIeHHUs 3aJayu,
KOMMEHTUPOBATh MOTYUYECHHBIA PE3yJIbTaT;

®B X07ic OOCYXKJICHHUSI 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/Iae€MON TEMBI,
npoOJeMbl, pelaeMo 3ajadyu, BBICKA3bIBAaTh UJEH, HAICJICHHbIE Ha TOUCK
pEUIEHNUs; COIMOCTABISATh CBOU CYXKIEHUSA C CYXKICHUSAMHU JAPYTUX YYACTHHKOB
Jyasora, OOHapYKUBaTh Pa3judyue U CXOACTBO IMO3UIMN; B KOPPEKTHOU (dopme
(dbopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

®[IPE/ICTABIISITh PE3YJIbTATHl PEIICHUS 33J]a4H, SKCIIEPUMEHTA, UCCIEAOBAHUA,
MPOEKTA; CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3ajay
NpE3eHTalMN U OCOOEHHOCTEN ayIUTOPHUU.

CoTpyaHU4€eCTBO:

®[IOHUMAaTh U UCMOJB30BaTh MPEUMYIIECTBA KOMaHAHON U WHJIUBUIYaTbHOM
paboThl mpu pemieHuH Y4YeOHBIX 3a7ad; MPUHUMATh I€1b COBMECTHOM
JeSITENbHOCTH, TUIAHUPOBATh OPraHMU3aIMI0 COBMECTHOM pPAaOOThI, pacnpeneisiTh
BUJIbI palbOT, JOroBapuBaTbCs, OOCYXIAaTh MPOLECC W pe3yabTaT padOThI;
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;



®y4yacCTBOBATh B TPYIIOBLIX (hopMax paboThl (0OCYXIAEHUSI, OOMEH MHEHHU,
«MO3TOBBIE INTYpPMBD» W HHBIE); BBIIOIHATH CBOIO dYacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JEUCTBUS C APYTMMH WI€HAMH KOMAaHJbI; OLIEHUBAThH
Ka4ecTBO CBOETO BKJIaja B OOMIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pezynamueHule oeticmausl, obecneyusaiom
G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATH TUIAH, AITOPUTM PEUISHUS 3a/1a4ui, BEIOUpATh CIIOCOO pelieHus ¢
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apr'yMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJIb:

®BJIaJICTh HAaBBIKAMU  [I03HABATEIbHOW  pedieKCMM KaK  OCO3HaHUs
COBEpPIIAEMBIX JIEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB; BIAICTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpollecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOH 3aauu;

®IIPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH NPU PEIICHUH 3a7auH,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JNaHHBIX,
HalJIEHHBIX ONMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

®OIICHUBATh COOTBETCTBHE pe3yibTaTa LEIH U YCIOBHSM, OOBSICHATH
OPUYUHBI TOCTHXKEHUS WIK HEIOCTHKEHUS pPe3yIbTaTOB ACSITEIbHOCTH, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJMETHBIE PE3YJIBTATHI
OcBoeHue yueOHOro Kypca «Anrebpa u Hadala MaTEeMaTHUYECKOrO aHAIHM3ay
Ha YpOBHE CpeaHEro o0Iero oOpa3oBaHMs JOKHO OO0ECIEeYMBATH JIOCTHXKCHHE
CIIEIYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia v BIYUCIICHUSA

OnepupoBaTh NOHATHSAMU: pALUOHAIBHOE M JEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAA U JECATUYHAsS APOOb, MPOLIEHTHI.

BeimonusaTe  apudmernyeckue  omepalMd ¢ palUMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YHCIAMU.

BbImonaHsaTe npuOIMKEHHBIE BBIYUCICHUS, UCTIONB3YS MpaBUIa OKPYTICHUS,
JeJIaTh MPUKHUJIKY U OLICHKY pe3yJIbTaTa BBIYMCICHUN.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKa3aTeaeM; CTaHAapTHas
dopma 3amucu  JEHCTBUTENBHOTO YMCIA, KOPEHb HATypalbHOM CTENEHH;



UCIIOJIb30BaTh MOAXOASAILYI0 (OPMY 3aMUCH JIEUCTBUTENIbHBIX YHCEI ISl pEeLICHUs
NPaKTHYECKUX 33/1a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3aMHUCh MPOU3BOJIBHOTO yIria Yepe3 OOpaTHbIe TPUTOHOMETPUYECKHE
byHKIUY.

YpaBHeHHs U HEPaABEHCTBa

OnepupoBaTh MNOHATHUSAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHalIbHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BbimonHaTe npeoOpa3oBaHMsi TPUTOHOMETPUUECKUX BBIPAXKEHMH W peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BeinonHsaTe npeoOpa3zoBaHUs 1ENbIX, PALMOHAIBHBIX U HPPALMOHAIbHBIX
BBIPQKEHUM W  pellaTh OCHOBHBIE THIBI  LEJIBIX, pPALMOHAIBHBIX U
UppaIOHATbHBIX YPABHEHUI U HEPABEHCTB.

[TpyMeHATh ypaBHEHUS U HEPABEHCTBA JJISl PEIICHUsI MaTEeMaTUYECKUX 3a]1a4
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HH.

MonenupoBatrh peanbHbIE CUTyallud Ha s3bIKE airedpbl, COCTaBIAThH
BBIPAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHMEM ammapaTa aireOphl.

DyHKIUHM U rpapuKu

OnepupoBaTh MOHATUAMM: (YHKLHMS, COOCOOBI 3afaHusl (PyHKIMHU, 00JACTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HAueHUU (PyHKIMHU, Tpaduk (GYHKIUHU, B3AUMHO
oOpaTHbIe (PYHKIIMH.

OmnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLNHU, HYTH (YHKIIHH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonps3oBaTh rpaduku GyHKIUN A peHIeHUs] YpaBHEHHI.

Crpoutb 1 unTarh rpaduku JTUHEHHOW (DPYHKIIMHM, KBAIPATHUHON (YHKIIUH,
CTENEHHOM (PYHKIUU C LIEJIbIM [TOKa3aTEeJIEM.

Hcnonp3zoBaTh rpaduku GYHKIUH OIS HUCCIEIOBaHHUS TPOIECCOB H
3aBUCUMOCTEM NpU pEUICHUM 3a7ad U3 JPYTHX Y4E€OHBIX MPEAMETOB U pealbHON
KU3HU; BBIpAXXaTh (pOpMynamMu 3aBUCUMOCTU MEXY BETUUHMHAMH.

Hauasia MaTeMaTH4ecKOro aHajimn3a

OnepupoBaTh MOHATUAMH: IOCIEAOBATEIbHOCTh, apu(pMeTHYecKas U
reOMeTpUYECKas MPOrPeECCU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBarolasi reoMeTpuyecKas
IpOrpeccHsi, CcyMMa OECKOHEYHO yOBIBAIOIIEH Nr€OMETPHUUECKON MPOrpecCuu.

3aaBaTh NOCIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOaMHU.



Hcnonb30BaTh CBOMCTBA MOCJIEA0BATEILHOCTEN U MPOrpeCcCHil i pelieHus
peasIbHBIX 3aJa4 PUKJIAJHOI O XapaKTepa.

MHo2xecTBa U JIOTMKA

OnepupoBaTh MOHATUAMU: MHOKECTBO, ONIEPAIIMU HAJl MHOKECTBAMHU.

Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONMCaHUs
peaIbHBIX TPOLIECCOB W SBIICHUW, MPU PELICHUH 3aJad U3 JIPYrux y4eOHBIX
IPEIMETOB.

OnepupoBaTe  NOHATHAMM: ONpENeJICHNE,  Teopema, CJIEJICTBUE,
JOKa3aTeIbCTBO.

11 KJJACC

YucJia 1 BBIYUCIEHUSA

OnepupoBaTh TOHATUSIMHM: HATypajJbHOE, 1I€JI0€ YHUCIO; WCIOIL30BaATh
MPU3HAKYU JETUMOCTH LEJIBIX YUCEJ, PA3JIOKEHUE YHCIIA HA MPOCThIE MHOKUTEIN
JJIs1 pelIeHus 3a1a4.

OnepupoBaTh MOHATHUEM: CTETIEHD C PAIMOHATIBHBIM MTOKA3ATEIIEM.

OnepupoBaTh TMOHATHAMU: JOTapu(pM YHUCIa, JCCATUYHBIC M HATypaJIbHBIC
aorapumsl.

YpaBHeHUsS U HEPABEHCTBA

[IpuMeHsIT,  CBOWMCTBA CTENMEHW IS TpeoOpa3oBaHUS  BBIPAKCHHI;
ONEPUPOBATH TOHATHUSIMU: IIOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; PEIIATH
OCHOBHBI€ THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoeinonHsaTe mpeoOpa3oBaHUs  BBIPAXEHUN, COJEpXKaIIUX  JIOrapudMBbIl;
ONEPHPOBATH MOHATHIMU: JTOTapU(PMHUUESCKOE YypaBHEHHE M HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIBI JIOTapU(MUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemienns npoCcTeNNX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh TMOHSITUAMHU: CUCTEMA JIMHEHHBIX YPABHEHUH M €€ pEIICHUC;
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a7a4.

Haxonuts peuieHus nmpocTenmmx CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
ypaBHEHUI U HEPABEHCTB.

MopenupoBarh peajabHbIe CUTyalldd Ha SI3bIKE aireOpbl, COCTABIAThH
BBIDQKCHUS, YpPaBHEHHUs, HEPAaBEHCTBA W CHCTEMbl MO YCIOBHIO 3aJ1a4H,
UCCJIE0BATh MOCTPOCHHBIE MOJIENIM C UCTIOIB30BAaHUEM anmnapara aiareopsl.

DOyHKUMH U Tpapuku

OnepupoBaTh  MOHATHUAMH:  TMepuoguueckas  (QyHKIHSA, MNPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH OKCTpemMyMa (QyHKIMH, HauOoibliee U
HaWMEHbIIIEe 3HAYCHHS QYHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh MX IS
UCCleI0BaHus (PYHKIINH, 3aJJaHHOU rpapuKOM.



OnepupoBaTh MOHATUAMH: Tpa@UKHU MOKa3aTeIbHOM, Jorapugmuuecko u
TPUTOHOMETPUYECKUX (QYHKIIH; N300pakaTb UX HA KOOPJUHATHOM IIOCKOCTH U
UCIIOJIb30BaTh /I PEIICHUs YPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM IJIOCKOCTH FPAPUKH JTMHEUHBIX YPAaBHEHUHN U
UCIIOJIB30BaTh UX JJI PELIEHUS CUCTEMBI JINHENHBIX YPaBHEHUM.

Ucnons3oBaTh rpaduku GyHKIUNA 178 UCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH U3 IPYrUX y4eOHBIX TUCIUIUIMH.

Hayana MmaTeMaTH4eCKOro aHajamsa

OnepupoBaTh NOHATHSMU: HENPEPbIBHAS (PYHKUMS; NPOU3BOJHAS (DYHKIIMHY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUIUYECKUIM CMBICT TPOU3BOIHOMN ISl PEIICHUS
3aaad4.

Haxoautb npon3BoAHbIE 31€MEHTApHBIX (PYHKUUN, BBIYUCIATH IPOU3BOJIHBIE
CYMMBI, TPOU3BEAECHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO U UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEOBAHUS K IIOCTPOCHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JUIsl HAXOXKIAEHUS HAWIYYIIEro PELIEHUs B
NPUKIAJHBIX, B TOM YUCIIE COUUAIBHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh NOHATHSAMHU: TEpBOOOpa3HasT M  HUHTErpaj; IOHUMATH
TreOMETPUIECKUN U (PU3UUECKUIN CMBICI MHTErpaa.

HaxonuTte mepBooOpa3Hbie 3JIEMEHTApHBIX (YHKIMIA, BBIYUCIATH WHTErpaj
no (popmyne Herotona—Jleitouuma.

PemaTe npukiagHele 3a1add, B TOM YHCIIE COLMAIBHO-3KOHOMHYECKOIO U
¢u3znuecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOI'0 aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJumnuecTBo 4acos JJIEKTPOHHbIE
Ne ' HaumMeHOBaHMe pa3/ieioB U TeM (uudposrbIe)
n/m | mMporpamMmel Bcero Kontpoabueie  Ipaxruieckue oOpa3oBarejibHbIE
padoThI padoThI pecypeh
1 ﬁggﬁﬁ:;ﬁ?f ?liigJI;H;I:HI:IOHaHBHHe 14 1 Bubmorexa LOK
' https://m.edso0.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
2 ®yukuu U rpadpuku. CTeneHb ¢ 1enbiM 5 bubnuoreka [JOK
MOKa3aTeneM https://m.edsoo.ru/1568aba3
, | e sopem pchermnens || Bumorea 10K
https://m.edso0.ru/1568aba3
HEpPaBEHCTBA
4 f;(l)d};l\sggﬁemnn TpuronoMmerpuueckue 22 1 bubsmorexa [TOK
' https://m.edsoo.ru/1568aba3
YpaBHEHHUS
3) [TocnenoBaTENbHOCTH U TPOTPECCUU 5 bubamorera [TOK
https://m.edso0.ru/1568aba3
6 [ToBTOpEeHue, 06001IEHUE, 3 1 bu6mmorexa IJOK
CHCTEMATH3aIMs 3HAaHUN https://m.edsoo0.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOI'PAMME
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11 KVIACC

KoumnuecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
n/m | NporpamMmsbl Bcero Kontpoabnbie | Mpaxrireckie o0pa3oBareJibHbIE
padoThI padoThI pecypeh
Crenens ¢ palmoHaIbHBIM
1 nokaszaresieM. [lokazarenpHas 12 1 bubmmoteka IJOK
¢ynknus. [TokazarenbHbie ypaBHEHHUS https://m.edsoo.ru/f11c4afd
Y HEPaBEHCTBA
, [T | Bumorea 10K
https://m.edsoo.ru/fl11c4afd
HEpPaBEHCTBA
,  |Tsememe b || Bumore 10K
' https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
4 [TpousBogHnas. [Ipumenenue 24 1 bubaunoreka [IOK
TIPOM3BOTHOU https://m.edsoo.ru/f11c4afd
) WNHuTterpan u ero npuMeHeHUs 9 bubsmorexa TIOK
https://m.edsoo.ru/f11c4afd
. bubnuorexa [JOK
6 (CHCTeMbI ypaBHeHHIH 12 . https://m.edsglru/f11c4afd
7 HarypanbHbie u 11e51b1€ uncia 6 bubmiorexa HOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpEeHnue, 06001IEHKE, 18 2 bubmmnoreka [JOK
CHCTEMATU3aIis 3HAaHUN https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAHEHUKA

Maremartuka: anreOpa ¥ Hayala MaTeMaTHYeCKOrO aHaIM3a, TeOMETPHSI.
Anre0Opa u Hauana MareMmaruueckoro anamms3a: 10 — 11-e kmaccel: 6a30BbIN U
yrayoseHHsl ypoBau : yueOnuk / 1. A. Anumon, FO.M. Komsrun, M.B.
TkauéBa [m np.]. — 12-e u3n., crep. — Mocksa : [Ipocsemienne, 2024. — 463, [1]
C. : M.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YYUTEJIA

Anrebpa W Hadaja MaTreMaTHYeCKOro aHamm3a. Meroaudeckue
pekomenmaruu. 10—I11 xkmaccel: y4yeb. mocobue nisa  oOnieoOpas3oBar.
opranuzanuii / H. E. ®énoposa, M. B. TkauéBa. — 3-e uza., nepepad. — M. :
[Ipocsemenune, 2017. — 172 c. : uin. — ISBN 978-5-09-044439-2.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Pecypcet Enunon KOJUIGKIIMM ITU(POBBIX 00pa3oBaTeIbHBIX PECYpPCOB
(https://m.edsoo.ru/)
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