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INOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOTro Kypca «Anredpa U Hadyaja MaTeMaTU4eCKOro
aHasn3a» 0a30BOro ypoBHA Ay oOywarouuxca 10 —11 kmaccoB pa3paboraHa Ha
ocHoBe desiepanbHOro rocy1apCTBEHHOr0 00pa30BaTENBLHOIO CTaHIAPTa CPETHETO
obmiero oOpa3oBaHHs, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABSBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHHUIO, U TPAaJULUNA POCCHICKOrO
oOpazoBaHus. Peanuzanus nporpamMmbl 0OecHeYMBAET OBJAJCHUE KIIOUEBBIMU
KOMIETEHIIUSAMH, COCTABJIAIOIIMMU OCHOBY U CAMOPa3BUTHUS U HEMPEPHIBHOIO
00pa3oBaHus, LIEJIOCTHOCTh OOILEKYJIBTYPHOIO, JUYHOCTHOI'O U ITI03HABATEIBbHOTO
Pa3BUTHUS JIUYHOCTU OOYUAIOIIUXCSL.

HEJIA U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIM3a» SBISICTCS OJHUM M3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapilied IIKOJbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH O0O0€CIEeYMBACT HMHCTPYMEHTAIbHYIO 0a3y i H3y4yeHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrOdl CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIIUICHUE YYaIlUXCs Ha YypOBHE, HEOOXOIUMOM JUIsl OCBOCHUS
KypcoB HWH(MOpPMATHKH, OOIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIaJCBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KoTopas (GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHUECKon (hopme.

Kypc anrebpsl u Hayan MaTeMaTHYECKOTO aHaIN3a 3aKJIabIBACT OCHOBY JUIS
YCHEITHOTO OBJAJACHHUS 3aKOHAMU (U3WKH, XWMHH, OWOJIOTHUH, TOHUMAHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¥ OOIIECTBEHHOW JKU3HHU, TIO3BOJISICT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIBH30BaTh WX B MOBCEIHEBHOW XM3HU. B TOXe Bpemsi oBiajieHUE
aOCTpAaKTHBIMH W JIOTHYECKH CTPOTHMH MaTEMaTHYCCKUMU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKJICHUS, UCITIOIb30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue H
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUUYECKOE MbIIIUICHHE. B X01e n3yueHus
anreOpsl W HaYaJl MaTeMaTUYeCKOro aHaliM3a B CTapIIed IIKOoJie ydaluecs
MOJIYJatOT HOBBIM OMBIT PEIICHUS TMPUKIAIHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJCICH peanbHBIX CUTYallMd W WHTEPIPETAINH
MOJIYYCHHBIX  pENICHUH, 3HAKOMSATCA C  OpUMEpaMd  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TIPUpPOAE, HAyKe U B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHYECKUMH OTKPHITHUSAMHU U UX aBTOPaMHU.

Kypc obnamaeT 3HAUYMTENBHBIM BOCIHTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peam3yeTcsi Kak 4epe3 y4eOHbBI MaTepual, CIOCOOCTBYIONINI (OPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK U 4yepe3 crnenupuKy ydeOHOU NeaTeTbHOCTH,



TpeOyromei CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIICHTPAalM BHUMAHHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe Meroauku oOyueHus anreOpe W HayajlaM MaTeMaTU4YecKOro
aHaJIN3a JISKUT JAeSATEIbHOCTHBIN MPUHIIUIT 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaia MaTeMaTHYE€CKOTO aHaIN3a» BKIIOYAET
CIEAYIOIINE COAECPIKATEIBHO-METOIUUECKUE JTUHUN: «HUucna U BBIYUCICHUS,
«Dyakiuu U rpadukm», «YpaBHEHHs UM HepaBeHCTBay,  «Hauama
MaTeMaTH4eCcKoro aHanusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHBbIE
COJIEP/KATEIIbHO-METOIUYECKUE JIMHUMA H3YyYalOTCd Ha NPOTSHDKEHUU JBYX JIET
oOy4eHHs B CTapllei IIKOJIE, ECTECTBEHHO NOMOJHSASA APYT APYTra U MOCTENEHHO
HAChIIAsACh HOBBIMH TEMaMHM M pasaenamu. JlaHHBIM KypC  SIBIIIETCS
UHTErPAaTUBHBIM, TIOCKOJIbKY OOBequHsIET B cede coliepKaHUE HECKOJIbKUX
MaTeMaTUYECKUX JAUCLUUIUIMH: anreOpa, TPUTOHOMETPHS], MATEMaTUYECKUN aHaIN3,
TeOopusi MHOXKeCTB U JAp. [lo Mepe TOoro kak ydamuecs OBJIaJ€BalOT BCE Oolee
IIMPOKUM MaTeMaTHYECKUM anmnapaTroM, Y HUX MOCJEI0BAaTEeNbHO popMUpyeTcs U
COBEPUICHCTBYETCSI YMEHUE CTPOUTHh MATEMATUYECKYH0 MOJEIb pPEaTbHOU
CUTyalluu, MpPUMEHITh 3HaHUA, MOJY4YeHHble B Kypce «AinreOpa W Hauana
MaTEeMaTUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKON 3a7]a4M, a 3aT€M UHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT.

ConepkaTeapHO-METOANYECKAsT JUHUA «YHClIa U BBIYHCICHUS) 3aBEpPIIACT
(opMHpOBaHKE HABBIKOB MCIOJb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
Ha4YaTo B OCHOBHOHM Iikoyie. B crapmiell mkone oco0oe BHUMaHUE YJIEISETCS
(OpMUPOBAHNIO TPOYHBIX BBHIYMCIUTENIBHBIX HABBIKOB, BKIIIOUAIOIIUX B ce0s
WCIIOJIb30BAaHUE paA3IMYHBIX (OPM 3aMHuCH ACHCTBUTENBHOTO 4YHUCHA, YMEHHE
PAlMOHAIBHO BBINOJIHATE JEUCTBHAS C HUMH, J€JIaThb IPUKUAKY, OLICHHBATH
pe3ynbraT. OOyyarouiyecs: MOJIy4alroT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHEHUS JIEUCTBHM C 4YMCIaMH, 3alMCaHHBIMH B CTaHAapTHOW (dopwme,
UCIIOJIb30BaHUs MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAKCHUN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEATU3YETCS Ha IPOTSHKEHWUU BCETO
oOy4yeHHs B CTaplied NIKOJIE, IMOCKOJBbKY B KaXXIOM pasjesie MporpamMmbl
IPEeIyCMOTPEHO pElIeHHE COOTBETCTBYIOIIMX 3ajad. OOydaromuecs OBIIAJEBAIOT
pPa3JIMYHBIMA METOJAMHU PELICHMsS LEJbIX, PALUOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApUPMUUYECKUX W  TPUTOHOMETPUYECKUX  ypaBHEHWIA,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEN0BAHUN
(GYyHKUMNA C TOMOILBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJa4 M 3a1ad Ha
HAaXOXJCHWE HauOOJbIIMX W HAUMEHBUIMX 3HaueHUd QyHkuuu. [lanHas
coliep)kaTelbHasl JIMHUS BKJIIOYaeT B ce0d Takke (QOpMUPOBAHUE YMEHMI
BBINIOJIHATh pacy€Thl 1o (opmyiaM, IpeoOpa3oBaHUs LEJbIX, PAlMOHAIbHbIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPA)KEHUM, & TAKKE BBIPAKEHUU,



colepKalux cTeneHu u Jjorapudmel. braromaps u3ydeHuro anredpanyeckoro
Marepuana OPOUCXOAWUT  JajbHEWNIEe  Pa3BUTHE  AITOPUTMHYECKOTO  H
aOCTPaKkTHOTO MBIIUICHUS y4aluxcs, (HOPMHUPYIOTCS HABBIKM JI€AYKTHBHBIX
paccyxaeHuid, paboThl C  CHUMBOJBHBIMH  (OpMaMu,  MpPeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEW B BHUJE PaBEHCTB M HEpaBeHCTB. Aurebpa
npennaraet d(PQeKTUBHbIE HMHCTPYMEHTHI [UIsl PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenpHo-MeToMueckass JuHUS «DyHKIUU U TpaduKm» TECHO
MEPEIUIETAECTCS C APYTUMHU JIMHUSIMHU Kypca, OCKOJBKY B KAKOM-TO CMBICIIE 3aaET
MOCJIE0BATENBHOCTh U3YYCHHUS Marepuara. N3yuenune CTEIEHHOU,
MOKa3aTeJIbHOM, JJorapuGMUIECKOl U TPUTOHOMETPUUYECKUX (DYHKIIHMM, NX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUU IS pelICHUs 3aja4 U3 JPYruX y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KAaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHUEM YpaBHEHH M HepaBeHCTB. [Ipu 3ToM OO0JbIIOE BHUMaHHUE
ynensiercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3MYHBIMM BEJIIMYMHAMH, HCCIEIOBAaTh MOJyYCHHbIC (YHKIIMH, CTPOUTh HX
rpaduku. MaTtepuan 3TOi COAEpPKATEIBHOU JIMHUM HAIlEJIEH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, IO3BOJSIIOIIMX BBIPAXKAaTh 3aBHCUMOCTH MEXAY BEIMYMHAMHU B
paznuyHoOi (opMme: aHaTUTUYECKOH, rpaduueckoil U cioBecHOH. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000ILIEHUIO U KOHKPETU3alliH, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHusA «Havyana MaremMaTHyecKoro aHaiu3a» I03BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YYarolUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOXKXHOCTh UCCIEAOBATh U
cTpoutTh rpaduku QGYHKIUNA, OMPENeNsATh HX HauOOJIbIINEe W HAWUMEHBIIHNE
3HAYEHUS, BBIYUCIIATH TUIOMAAN (GUTYP U OOBEMBI TeN, HAXOJIUTh CKOPOCTH H
YCKOpEHHMs IpoleccoB. JlaHHas conepKaTellbHasi JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUSI MaTEeMaTHYECKUX MOJEJIeH pealbHbIX CHUTYalHi,
HaXOX/JE€HUSl HAWJY4IIEro peulieHUusi B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MAaTE€MAaTHYECKOIO aHAJIM3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUI pacno3HaBaTh NPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHMKE U HCKyccTBe. OOyuarommecss y3HAOT O
BBIIAIONIMXCSI PE3YJIbTaTax, IMOJIYYEHHBIX B XOJ€ pPAa3BUTHUS MATEMAaTUKH Kak
HayKH, U UX aBTOpaX.

CopeprxarenpHO-MeTOAUYECKast TUHUA «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUM  MHOXECTB. |E€OpETHKO-MHOXKECTBEHHBIE
NPEICTaBIICHUs TPOHU3BIBAIOT BECh KYpPC IIKOJbHONW MAaTEMAaTHKW W Mpeajiararor



HanmOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONMNA BCE pa3/iesibl MATEMATUKHU U €€
MPUJIOKEHUHN, OHU CBS3BIBAIOT Pa3HbIE MAaTeMAaTUYECKHE AUCHUILIMHBI B €IUHOE
uenoe. [loaToMy BaXHO JaTh BO3MOKHOCThH IIKOJIBHUKY MMOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHONM MATEMaTUKH W HCHOJb30BaTh €ro JJis
BBIPAYKEHHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Hayaisa MaTEeMaTHYECKOTO aHAJIW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbIE IPU3BAHBI
c(hopMHUPOBATHh HABBIKK MTOCTPOCHUS MOJICIICH PEATbHBIX CUTYAIIH, HCCIICIOBAHUS
ATUX MOJIEJIEM C MOMOINIBIO ammapara ajreOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPIPETALMU TOJyYeHHBIX pPe3yibTaToB. Takue 3a/laHus BIUIETEHBI B KaXK[IbIi
U3 pa3/ieNioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCHOIb3YyeTCs
JUTSl pellieHusl IPUKIAIHBIX 3a1a4. [Ipu pereHun peaibHbIX MPaKTUYECKUX 3a7a4
yJalecs pa3BUBAIOT HAOMIOAATEIBbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HUCIOIb30BaTh AaHAJIOTHUIO, 0000IIaTh U KOHKPETHU3UPOBATH
npobiemy. JlesTeabHOCTh TO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lay OpraHu3yeTcsl B MPOIECCe M3YyUEHUsI BCeX TeM Kypca «Asrebpa W Hayalsa
MaTeMaTUYECKOr0 aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydyeOHOM TmuiaHe Ha HW3ydeHHE Kypca aiareOpbl M Havyal MaTeMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a Ba roja oo0ydenus — 170 gacos.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KIIACC

Yucaa v BIYMCJICHUS
Pannonansupie uncna. OOBIKHOBEHHBIE M JIECSITHUYHBIE IPOOH, MPOIEHTHI,
OCCKOHEYHbIE  NEpUOUYEecCKHue JApoou. ApudmMernyeckue  omnepanuua ¢
palMOHAIBHBIMU YKCIaMU, TPeoOpa30BaHUsl YHCIOBBIX BbIpakeHUi. [I[puMenenne
Apo0eil ¥ MPOIEHTOB ISl PeIleHus] MPUKIAJHBIX 33734 U3 Pa3IUYHBIX OTpacien
3HAHUU U PEajibHOM KU3HH.
[elictBuTenpHbIE 4KClIa. PalMOHaIbHBIE W UPPALMOHAIBHBIE 4YHUCHA.
Apudmernueckue ornepanuud ¢ JeUCTBUTENbHBIMU yuciamu. [IpubmmkéHnHbie
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHUN.
Crenenp ¢ 1ensiM  nokazareneM. CranpgaptHas ¢opma  3amucu
NeUCcTBUTENbHOTO 4yucia. Mcnonb3oBanwe mnoaxoxasuiedi  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YUCEN JI PELICHUSI TPAKTUUECKUX 3a7a4 U MPEACTABICHUS
JAHHBIX.
ApudmMernueckuii  KOpeHb  HaTypaibHOW  cremeHu.  JledicTBus ¢
apu(PpMETUYECKUMH KOPHSIMH HaTypaJIbHOM CTEIIEHHU.
CHHYC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHUCIIOBOI'O ApTryMEHTA.
YpaBHeHUS U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0OPa30BaHUSL.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.
YpaBHeHHE, KOpEHb ypaBHEHUA. HepaBEeHCTBO, pelleHWEe HEpPaBEHCTBA.
Merton uHTEpPBAJIOB.
Pemenue 1iensix v 1poOHO-pAIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenne nppalMiOHAIBHBIX YPABHEHU U HEPABEHCTB.
Pemienne TpUroHOMETPUYECKUX YPABHEHHI.
[IppuMeHeHnE ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a]1a4
Y 33J1a4 U3 Pa3IudHbIX 00J1acTel HAyKH U pealbHOU KU3HH.
DyHKUMH U TPaPUKH
OyHkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dyskuu. B3anmHO
oOpaTHbIe PYHKIUU.
OO6nacth onpeneraeHUs 1 MHOXECTBO 3HaueHuM ¢yHkuuu. Hynu ¢yHKuuu.
[TpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.
Crenennast GyHKIMS ¢ HATYpaJdbHBIM U IIENIBIM Moka3ateneM. E€ coiicTBa u
rpaduk. CBoiicTBa v rpauK KOPHS n-Oi CTEIICHHU.



TpuroHomerpruueckass OKpPYKHOCTb, OINPEIEICHUE TPUTOHOMETPUUYECKHUX
(YHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MmaTeMaTH4eCKOro aHajIm3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

Apudmerrueckas ¥ TeoOMeTpUUEcKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuyeckas mnporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpUuecKon
nporpeccur. dopMyna CIOXKHBIX IPOLEHTOB. MCIonp30BaHME MPOIPECCUU IS
pEeLIEHNs pealIbHbIX 3a/1a4 IPUKJIAJHOTO XapaKkTepa.

MHokecTBa H JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Diinepa—BenHa.
[IpruMeHeHnE TEOPETUKO-MHOKECTBEHHOIO armapara s ONHUCAHUSl pPeallbHbIX
IPOLIECCOB U SIBJICHUI, IPU PELLICHUU 3a7a4 U3 APYTruX y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, T0KA3ATEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOrOo mpeaMmeTa «MaTemaTuka» JODKHO OO0ecreunBaTh
JIOCTUKEHUE Ha YPOBHE CPEJIHETO 00111er0 00pa30BaHuUs CICAYIOMMNX JIUYHOCTHBIX,
METaNpPeIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro TMpeaMeTa
«MareMaTnka» XapakTepU3yrTCs:

['pasxtaHCKOE BOCIIUTAHMUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Npoleayp TpakIaHCKOTO ofmiecTBa (BBIOOpPHI, ONPOCHI W IMp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUAMYA U Ha3HAYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIIOMY Y HAaCTOSIIIEMY POCCUMUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOUW IIKOJIBI,
K HCIOJBb30BAaHUIO 3TUX JOCTHIXKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIeHn, pacCyXIEHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCTIUTAHUE:!

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHSIThH MaTEMaTHUUYECKHUE 3HAHUSI B
MHTEpecax 370pOoBOro U 06e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/IbIXa, peryispHas buszndeckas AKTUBHOCTb); (br3HIEeCcKOro
COBEPIIICHCTBOBAHMS, npu 3aHITHSX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIbHOCTHIO.

TpynoBoe BoCIUTaHHUE:



TOTOBHOCTBIO K TpPYJAy, OCO3HAHHUEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nuuHbIM  chepaM  MPOPECCHOHANBHONH  JIEATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW M €€ TPHIOKECHUSAMH, YMCHHEM COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymel mpodeccun u pealn30BBIBATH COOCTBEHHBIC JKW3HCHHBIC IUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTEMaTH4YeCKOMY OOpa30BaHHIO |
caMo00pa30BaHUI0 Ha MPOTSIKCHUU BCCH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABIICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJOTHYECCKOH KYJIbTYpPhl, TOHHUMAaHHUEM BITHSHHS
COIMATTbHO-9KOHOMUYECKUX TPOIIECCOB Ha COCTOSHHUE NMPUPOTHOW M COIMATBLHOM
Cpellbl, OCO3HAHMEM TIJIOOATBHOTO  XapakTepa HSKOJOTHYECKHX  IpoliieMm;
OpHCHTAIlMCH Ha MPUMEHEHHE MATEMAaTHYCeCKUX 3HAHWUN JUIs PEUICHHS 3ajad B
o0JacTH OKpY)KAloIIeH Cpeapl, TUIAHUPOBAHUSA TIOCTYIIKOB M OIIGHKH UX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPYIKAIOMICH CpeIbl.

[{leHHOCTH HAYYHOT'O TIO3HAHMSL:

Cc(OPMHUPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHA HAykKH ¥  OOIICCTBCHHOHW MPaKTUKUA, IMOHUMAaHHEM
MaTeMaTHYECKON HayKW Kak cQepbl YelOoBEUYeCKOW IeATCIILHOCTH, JTaloB e
pPa3BUTHS W 3HAYUMOCTH JUIA PAa3BUTHS I[MBWIM3AIMH, OBJIAQJCHHUEM S3BIKOM
MaTEeMaTHKH W MaTeMaTHYECKOH KyJBbTYpOH KaK CpEICTBOM IIO3HAHWS MHPa,
TOTOBHOCTBIO OCYIIIECTBIIATh TPOSKTHYIO M HCCIIEIOBATEIBCKYIO JCSATCIBHOCTD
WHIUBHUIYAJIEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3yJabTaThl OCBOCHUS MPOTpaMMbl Y4€OHOTO TpeIMeTa
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OClUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATbHBIMU PERYTIAIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamensnwvie  Oeiicmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNpOYeccos obyyarowuxcsi (oceoenue
Memoo08  NO3HAHUSL  OKpYJcarowje2o  Mupa;  HpUMEHeHue  JI02UYEeCKUX,
ucciedo8amenbCKux onepayuii, ymenuu pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue 1eMCTBUA:

e BBIABIISITh U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIy MOHITHAMU; (DOpMyIUpOBaTh
OTpeNeSieHUs]  TOHSITUH; yCTaHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanuy, OCHOBAaHMS [JIsi OOOOILIEHUS U CpaBHEHUS, KPUTEpUU
MPOBOANMOTO aHAJIN3a;



BOCIIpUHUMATh, (opMylnupoBaTh W  NpeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATENbHBIC, €IUHUYHBIC, YACTHBICE W OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSA3U U
npoTtuBopeurss B (akTax, MAHHBIX, HAOIMIOACHUSX W YTBEPKICHUSX;
npeuiaratb ~ KpUTEpUHM I BBISIBICHHS ~ 3aKOHOMEPHOCTENM U
MIPOTUBOPECUNH;

JIeJIaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTebCTBA MaTeMaTUYECKHUX
YTBEPXKIACHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IbI;

BBIOMpATh Croco0 perieHus: yueOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApDUAHTOB pEIlCHMs, BBIOMpPATh HauboJee NOAXOMAIUNA C YyU4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBnie HCCIICOAO0BATCIbCKUC I[GﬁCTBHfIZ

UCITI0JIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOEe, (OpPMHUpPOBATH  THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIJIAaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIEHHID OCOOEHHOCTEW MaTeMaTUYeCKOIo
OOBEKTa, SBJIEHMS, TMPOLECCA, BbBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHHS U BBHIBOBI TIO pe3yjbTaTam
IPOBEAEHHOIO HAONIONCHUS, WCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MpOLieCcCca, a TAKKE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmarueii:

BBISIBIIATH Je(UUIUTHI MHPOPMAIIMH, JAHHBIX, HEOOXOJMMBIX JJIi OTBETA
Ha BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BBIOMpATh  WHGOPMAIMI0 W3  HCTOYHHUKOB  PA3UYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpPHPOBaTh HHPOPMAIIHIO, TPEACTABIATH €€ B Pa3IMIHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuECKH;



e OILIEHUBATH HaIEKHOCTD uHbOpMaIuu 110 CaMOCTOSTEILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KomMmyHukamueHwvle Oelicmeus, — o0becneyusam

CchHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKO8 00YUAIOUJUXCAL.

O6menue:

e BOCIpPUHUMATH U (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBUH C
YCIIOBHSIMHU M ICJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX UM MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATH IMOJTYyYEHHBIN pe3yIbTaT;

e B XO07€ OOCYXJICHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIeMBI, peraeMoi 3a/1a4uu, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBIATh CBOM CYXICHHS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JWajora, oOHapyXMBaTh pa3judve W CXOACTBO IO3MIIUH; B
KOpPpEKTHOU popme popMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKCHUS,

e IMPEACTABIATH  PE3yNbTaTbl  PEUIEHUS  3aJadd,  SKCIEPHUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSITENIbHO  BbpIOMpaTh  (popmar
BBICTYIUICHHUS C YU4ETOM 3a7a4 MPE3EHTALMHA U OCOOEHHOCTEMN ay IUTOPHUH.

CoTpyIHUYECTBO:

e TMOHMMATh W  HCIOJNB30BaTh  NPEUMYIIECTBA  KOMAaHJHOW W
WHIWBUTyaIbHON pabOThI MPY PEIICHUH YIEOHBIX 33/1a4; TPHHUMATH IENTh
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAaHHW3AIlUI0 COBMECTHOMN
paboThI, pacTpeeNsITh BUIbI padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOLIECC
U pe3ynbTaT paboThl; 00001aTh MHECHHUS HECKOIBKUX JIFOJICH;

e YYacTBOBaTh B IPyNmoBbIX ¢opMax paboThl (00CYyk AeHMS, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBI» W WHBIE); BBIMOJHATH CBOKO YacTh pabOTHl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTUMU WICHAMH KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) VHueepcanvnvie  pecynamueHbvie oelicmaus, obecneuusarom
Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 33a[a4M, BBIOUPATh CIIOCO0 PEIICHUs C
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUI C YYETOM HOBOM MH(MOPMALIMH.

CaMOKOHTPOJIB:

e BJAJACTh HaBbIKAMHM [O3HABATEIbHOM pe(IeKCUUd KaKk OCO3HAHUS
COBEPLIAEMBIX JEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpPOJIA Ipolecca MU
pe3yJsbTara peleHuss MaTeEMaTUHYECKON 3a1a4H;



e TMPEIBUAECTH TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIHHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJEHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yibTaTa IEId W YCIOBUSM, OOBSCHSTH
MPUYUHBI JTOCTWKECHUS WM HEJOCTHXKEHUSI PE3YyJbTAaTOB JIESITEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Havyajla MaTeMAaTUYECKOTO aHAIIN3a
Ha YpOBHE CpeHEro oOIIero oOpa3oBaHUsl JIOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIEIYIOIIUX NPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

10 KUIACC

Yucia 1 BIYUCICHUS

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE W JIEWCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHASI U JAECSITUUHAs APOOb, IPOLIEHTHI.

Bemonuate  apudmernyeckue — omepalMd € PAalMOHAIBHBIMH U
NENCTBUTEIBHBIMU YUCIAMU.

BoINoNHATS TPUOIMKEHHBIE BBHIUUCIEHUS, UCIIONB3Ys MpaBUjia OKPYTJIEHUS,
JeaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCIICHUN.

OnepupoBarh MOHATUAMH: CTEIEHb C LEIBIM II0KA3aTEIEM; CTaHAApTHAas
dopma 3amMcH JACUCTBUTENBHOTO YHCIA, KOPEHb HATypajlbHOW CTENEHHU;
MCIIOJIb30BaTh MOIXOIAUIYI0 (DOpMY 3alUCH AEUCTBUTENBHBIX YUCEN JJI PEIIECHUS
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATHAMU: CUHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YIJIa;
UCIOJIb30BaTh 3allMCh TPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
GyHKUIHUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEIIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YPaBHEHHE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHM W pelaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHU W  pellaTh OCHOBHBIE THUIBI  LEJBIX, PAaUHOHAIBHBIX U
MppalyOHaIbHbBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a1a4
U 33]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.



MonenvpoBaTh peajbHblE CUTYyallUM Ha sA3bIKE aureOpbl, COCTaBIATh
BBIPKEHUS, ypPAaBHEHHUs, HEPaBEHCTBA [0 YCIOBHUIO 3aJayud, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEINIU C UCIIOJIb30BAHUEM alnapara aireOphl.

DOyHKUUMN U rTpaGUuKHU

OmneprpoBaTh MOHATHAMH: (PYHKIIHS, CIIOCOOBI 3a1aHusi (HYHKIUHU, 00JIaCTh
OmpeseNieHus] U MHOXECTBO 3HaueHUN (QYHKIUH, rpa@uk (yHKIUH, B3aUMHO
obpaTHbIe (DYHKITUH.

OmnepupoBaTh TOHATUSAMU: UYETHOCTb M HEYETHOCTh (QYHKUUHU, HYJIU
(YHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMNA U1l peHIEHUs] YPABHEHHI.

CrpouThk U 4uTaTh rpa@UKU JTUHEHMHON (PYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTENEHHON (PYHKIIMH C LEJIBIM IT0Ka3aTeIEM.

Ucnons3oBath rpaduku GyHKIUHA 01 HUCCIENOBaHUS MPOLIECCOB U
3aBUCHMOCTEH MPH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU; BBIpaXaTh PopMyIamMH 3aBUCUMOCTH MEXIY BEIIMIMHAMH.

Havaja maTeMaTH4ecKOro aHajIu3a

OmnepupoBaTh MNOHSTHUSAMU: MOCIEIOBATEIBHOCTh, apupMeTHUecKas Hu
reoMeTpuyecKas Iporpeccum.

OmnepupoBarh MOHATUSMH: OECKOHEYHO YOBIBalOIlasg TIeoMeTpUyYecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON POTPECCHH.

3amaBath MOCIEIOBATEILHOCTH PA3IMUYHBIMH CIIOCOOaMH.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEILHOCTEH U POrPECCUl ISl peLICHMUS
peaNTbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmneprpoBaTh NOHATUSIMH: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMHU.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapaT s ONHCAHHS
peaJIbHbIX MPOLECCOB M SIBICHUN, NpPU pPEIIEHUH 3ajad U3 JPYruX y4eOHBIX
PEIMETOB.

OnepupoBarb  NOHSTHUSIMH: olpejieseHue,  Teopema,  CJENCTBUE,
J0Ka3aTeNbCTRO.

11 KUIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MOHATUSMH: HATypaJbHOE, I€JI0€ YHUCIO; HCIOIb30BaTh
MPU3HAKU JICJTMMOCTH LEIbIX YHCEN, PA3JI0KEHHUE YHCJIAa Ha MPOCThIE MHOXKUTEIU
IUJIS1 pELLICHUS 3aa4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHUSMU: JorapudM 4YKCIA, NECITHYHBIE W HATypaJbHbIE
norapu@Mel.



YpaBHeHUs U HEPABEHCTBA

ITpumeHATh CBOMCTBa cTENmeHW JUIsl  IIPeoOpa3OBaHUS  BBIPAKEHUIL;
ONEpUpOBATh MOHATUSAMU: IIOKA3aTEIbHOE YpPAaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate npeoOpa3oBaHUs  BBIPAKECHUI, COJAEpKAIINX JIOTapu(MBI;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTapU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

HaxonuTe pemeHns DOpOCTEHIIUX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBaTh MOHATHUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHH M €€ PEIICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM U1l PEIICHMS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHns npocTeHIIMX CUCTEM M COBOKYIHOCTEH PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTaBIATH
BBIPQKCHUsI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEI0BATh IOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHUEM alapara aareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUSMM:  INEpUOAUYECKass  (DYHKLIMSA, TPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKH OHKCTpeMyMa (QYHKIMM, HauOosbliee U
HauMeHbIllee 3HA4YeHUsA (QYHKIUM Ha MPOMEXKYTKE; MCIONb30BaTh HUX s
UcCIe10BaHusl PYHKIMHU, 3aJaHHON Trpad)uKOM.

OnepupoBaTh MOHATUAMH: TpaUKU IMOKa3aTEIbHOM, JOTapu(PMUUYECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh I PELICHNs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH T'paUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUs] CUCTEMBI JIMNHENHBIX YPAaBHEHUM.

Hcnonw3oBaTh rpaduikd GyHKIUN I UCCIIEIOBAHUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYrUX y4eOHBIX AUCUUIUINH.

Hayajia MaTeMaTH4YeCKOro aHaIM3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI MPOU3BOTHOM JI pelieHus
3aaad4.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIHMM, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIeOBaHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIIy4dlIEro pELICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: MEpBOOOpa3Hasi M  MHTErpajig; IOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpaia.



Haxonuth nepBooOpa3HbIe AJIEMEHTapHBIX (DYHKIMN; BBIYUCISTH WHTErpall
no gopmysne Herotona—JleliGuua.

PemaTh npuKIIagHbIe 3a1a94, B TOM YUCIIE COIIHATIbHO-YKOHOMUYECKOTO U
(u3ruecKoro xapakrepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOorpaMMsbl Bcero Kontpoapupie | - Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHokecTBa pallMOHAIbHBIX U
1 JICHCTBUTEIBHBIX YUCEN. PalnoHaIbHbBIE 14 1
YpaBHEHUS U HEPABEHCTBA
’ Oyukuuu u rpaduku. CTEneHsb ¢ HEeIbIM 6
[I0Ka3areieM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 13 1
WppaumnoHnanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TPUTOHOMETPUU. T pUrOHOMETPUYECKUE 22 1
ypaBHEHUS
5 ITocnenoBaTrenpHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS 3 |
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KITACC

KosaunyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMmbl Bcero Konrpoaupie | Ipaxririeckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENIEM.
1 [TokazarenspHas ¢pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHHS U 12
HEpaBEHCTBa
Tpuronomerprudeckue GyHKIIMHA U X
3 rpaduku. TpuroHoMeTpuyeckue 9 1
HEpPaBEHCTBA
4 [IponsBoaHas. Ilpumenenne npon3BoIHON 24 1
5 WHterpai u ero npuMeHeHUs 9
6 Cucremsbl ypaBHEHUHI 12 1
7 HarypaneHble u nemnple uncia 6
g [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS 13 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jdara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

MHo3xecTBO, Onepalyy Hajl MHOKECTBAMHU.
Huarpammsl Ditiepa—BenHna

Panmonanshble uncna. OOBIKHOBEHHbBIE U
JECSITUUHBIE IPOOH, IPOLIEHTHI,
0OeCKOHEUHBIE TIEPUOJUUECKUE TPOOH

Apudmerndeckne onepanum ¢
panuoHaJIbHbIMH YUCJIAMH,
npeoOpa30BaHUsI YUCIOBBIX BBIPAKEHUN

[Ipumenenue npobeit 1 MpPOLEHTOB JIst
peLICHUs PUKIAJHbIX 3a1a4 U3 pa3InYHbIX
OTpaciell 3HaHUW U pealbHOW KU3HU

[Ipumenenue npoOeit U IPOLIEHTOB ISt
peleHus NPUKIIAIHBIX 33/1a4 U3 Pa3InYHbIX
OTpaciel 3HaHUW U pealbHOW KU3HU

JlelicTBUTEeNbHBIE YKciIa. PaliuoHaabHEIE U
HMppalyoHaJbHbIC YUCTIA

ApudmeTnueckue ornepanuu c
JENCTBUTEIBHBIMU YU CIIaMU

[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
OKPYTJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN




TO)I(I[CCTB& U TOXKICCTBCHHBIC

? npeoOpa3oBaHUs

10 YpaBHEHME, KOPEHb YPAaBHEHUS

11 HepaBeHnctBo, perieHne HepaBeHCTBA

12 Meton nHTEPBANIOB

13 Pemmenue uenbix U JpoOHO-palliOHATBHBIX
YPAaBHEHUI U HEPAaBEHCTB
KoHnTtpoinbHas pabora o TemMe "MHOKecTBa

14 paLMOHANBHBIX U JEUCTBUTEIbHBIX YUCEN.
PannonanbHble ypaBHEHUS U HEPABEHCTB"

s OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3anmuo obpatHbie GyHKIMN
I'paduk pyakmmm. O6IaCTh ONpeaeTICHUS 1

16 MHO>KeCTBO 3HaueHui ¢pynkuu. Hynu
¢ynkuuu. [TpomMexyTk1 3HaKOIIOCTOSHCTBA

17 UYérHble ¥ HeUE€THBIE (PYHKLINUN
CreneHs ¢ LenbIM OKa3aTeNeM.

18 CranpmaptHas popma 3amnucu
JENCTBUTENIBHOTO YnCiIa
Hcnonp3oBanue noaxozsieit GpopMsl

19 3aMyuCcH JEHCTBUTEIbHBIX YNCEN JUIS
pelIeHus: MPaKTHUECKHX 3a7a4 U
IPEe/ICTaBICHUS JaHHBIX
CrenenHast GyHKIIMS ¢ HATYpaJIbHBIM U

20 LeJIbIM IToKa3aresneM. E€ cBolicTBa u
rpaduk

71 ApudmeTnueckuiit KOpeHb HaTypaJbHOU

CTCIICHU




Apudmerndeckuii KOpeHb HATypaTbHOM

22
CTENEHU

3 CaoticTBa apu(PMETUIECKOTO KOPHS
HaTypaJbHON CTENEHU

4 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

75 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

26 JeiicTBusi ¢ apuMETHUYECKUMHI KOPHIMHU
N—Oi CTeNEeHU

7 JeiictBus ¢ apudMeTHyecKUMU KOPHIMHU
N—OW CTENeHn

73 JeiicTBus ¢ apuMETHUYECKUMH KOPHIMHU
N—Oi CTeNEHU

79 JeiicTBus ¢ apudMeTnyecKuMu KOpHIMHU
N—Oi CTeNEeHU

30 JeiicTBus ¢ apupMeTHUECKUMH KOPHAMU
Nn—OU CTENEHU

31 Pemienne nppanimOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

By Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

3 Pelienne uppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

34 Pemienne nppaliuOHAIbHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemrenne nppaliuOHAIbHBIX YPaBHEHUN U

HEpPaBEHCTB




36 CoiicTBa 1 rpauK KOpHS N-0ii CTETIEHU 1

37 CoiicTBa 1 rpauK KOpHS N-0i CTETIEHU 1
KontponsHast pabora o Teme

38 "ApupmMeTHuecKkuii KOpeHb N—Oi CTETEHHU. |
HppaunoHanbHble YpaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC M TAaHT€HC YHCIIOBOTO |
aprymeHra

40 Cunyc, KOCUHYC U TAHT'€HC YHUCIIOBOTO 1
apryMeHTa

A1 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCJIOBOT'O apryMeHTa

4 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIOBOr0 apryMeHTa
TpuronomeTpuveckast OKpPyKHOCTb,

43 onpeieJIeHuEe TPUTOHOMETPHUIECKUX 1
(GYyHKLUI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 ofpeieIeHUue TPUTOHOMETPUUYECKHUX 1
(GYHKLUI YUCTIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [TpeobpazoBaHre TPUTOHOMETPUUECKUX ]
BBIpOKEHU I

50 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX 1

BBIPKECHUI




[TpeobpazoBaHre TPUTOHOMETPUUECKUX

51 . 1
BBIPAXEHUI
5) [Ipeobpa3oBaHye TPUTOHOMETPUUECKHUX 1
BBIpa)KEHUI
53 [TpeoOpa3oBaHue TPUTOHOMETPUYECKUX 1
BBIpAXEHUI
54 Pemienne TpUroHOMETPUYECKUX YPABHEHUI 1
55 Peienne TpuroHoMeTpUUECKUX YpaBHEHUI 1
56 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUI 1
57 Pemienne TpuroHOMETPUYECKUX YPABHEHUI 1
58 Peienne TpuroHoMeTpUUECKUX YpaBHEHUI 1
59 Pemenue TpuroHoMeTpuuECKUX ypaBHEHHUM 1
KonTtponpHast padora o teme "dopmyisi
60 TPUrOHOMETpUH. TpUroHoMeTpudeckre 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CTIOCOOBI 3a/1aHUS
61 [I0CJIEAOBATEIbHOCTEH. MOHOTOHHEIE 1
MOCJIE0BATENBHOCTH
Apudmerndeckas 1 reoMmeTpuiecKas
& nporpeccuu. Micnonb30Banne Nporpeccuu |
JUISI pEIIEHUs peallbHbIX 3a]a4
IIPUKIIATHOTO XapakTepa
BeckoneuHo yObIBarolasi reoMeTpuiecKas
63 nporpeccusi. CyMMa 0€CKOHEYHO 1
yObIBaIOLIEH FreOMETPUUECKON MPOTPECCHH
64 dopMya CII0KHBIX IIPOLIEHTOB 1
65 dopmysa CI0KHBIX IPOLEHTOB 1




O0001enue, cucTeMaTH3alisI 3HAHUH 3a

66 Kypc anreOpbl U Ha4al MaTeMaTHIECKOTO 1
ananuza 10 kmacca
67 NroroBas koHTpoJIbHAsA paboTa 1
O0001Ienre, cucTeMaTH3alys 3HaHUH 3a
68 Kypc anredpbl 1 Hayall MaTEMaTUYECKOT 0 1
ananuza 10 knacca
OBUIEE KOJIMYECTBO YACOB I1O 63

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Marematuka: anredpa 1 Hayajga MaTEMaTUYECKOTO aHaIU3a, TEOMETPHS.
AnrebOpa u Havasla MaTeMaTUYeCKOro aHanu3a (B 2 yactsax), 10-11 kmaccer/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: MopakoBuu A.I'. u 1pyrue; noja

penakuueit Mopakosuya A.I'., OO11ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«10I] MHEMO3UNHA»

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/863f47ea
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