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Pabouas mporpamma yueOHOTo Kypca «Anredpa u Hauajga MaTeMaTHYeCKOrO
aHanm3a» 0a3oBoro ypoBHs s oOywaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHoBe DeepaabHOr0 rocyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEAHETO
oOmero oOpa3oBaHHs, C YYCTOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHMUIA,
MPEABIABISIEMBIX K MaTeMaTHUYeCKOMY OOpa3OBaHMIO, M TPATUIUNA POCCUIUCKOTO
oOpa3oBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJICHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIIOIIMMU OCHOBY JIJII CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHusl, LIETOCTHOCTh OOIMIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajlia MaTeMaTUYECKOTO aHaIu3a» SIBISIETCA OAHUM M3
HamOoJiee 3HAYMMBIX B TMPOrpaMMe CTapiied IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OO0O€CIeUYnBAeT HMHCTPYMEHTAIbHYIO 0a3y Jisd H3y4YeHUS BCeEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (GOPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYallUXCs Ha ypOBHE, HEOOXOIUMOM ISl OCBOCHHS
KypcoB HWH(OpPMATHKH, OOIIECTBO3HAHUS, HWCTOPHH, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJaliuecs OBJIAJCBAIOT YHHUBEPCATLHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKECHUS B MAaTEMaTHIECKOU opme.

Kypc anreOpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBAET OCHOBY JIJIs
YCHENIHOTO OBJAJACHHUS 3aKOHAMU (U3HKW, XUMHUH, OHWOJOTHUH, TOHUMAHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOIIECTBEHHOW JKHW3HHW, TO3BOJIACT
OPHUEHTHUPOBATLCS B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOM JKM3HU. B TOXe BpeMs OBIajeHUE
aOCTpaKTHBIMA W JIOTHYECKH CTPOTUMH MATEMAaTHYCCKUMH KOHCTPYKIIUSIMH
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IIEHNE W KOHKPETU3AIMIO, a0OCTparupoBaHUe U
aHaJoruio, GOpMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIUICHUE. B Xo/me n3ydenus
anreOppl W HaYaJl MaTeMaTUYeCKOro aHaliu3a B CTapIied IIKOJIE ydYamluecs
MOJIYYatOT HOBBIM OMBIT PEIICHWs] TPUKIAJHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIC pEaNbHBIX CUTYalluid U WHTEPIpPETAINH
MOJIYYCHHBIX ~ pEIICHUH, 3HAKOMATCA C  MpUMEpaMd  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TpHpoOAE, HAyKe W B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc oGmamaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTcsl Kak uepe3 yueOHBId MaTepHall, CIIOCOOCTBYIOMINI (HOpMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS, TaK W uepe3 crnenupuky y4eOHOU MesITeIbHOCTH,



TpeOyroren CaMOCTOATEIbHOCTH, AKKypaTHOCTH, IPOJOJIKUTEIBHOM
KOHLIEHTpallui BHUMaHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yNbTar.

B ocHoBe MeToauku o00ydeHHs anreOpe M HayalaM MaTeMaTU4YeCKOTro
aHaJIM3a JIKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Crpykrypa Kypca «Anredpa u Hayajla MaTEMaTHYECKOIO aHaIN3a» BKIOYAET
CIIEYIOIME COJIEPIKATEIbHO-METOAUYECKHE JMHUM: «Uucina U BBIYUCICHUSY,
«DyHKIUHU U rpa@uKn», «YpaBHEHUS U HEpAaBEHCTBay, «Hauana maTemaTnueckoro
aHaln3a», «MHOXeCTBa U JIOrMKay. Bce 0OCHOBHBIE COZlEpKAaTEIbHO-METOINYECKUE
JVUHUM M3y4YaloTCid HAa MPOTSHDKEHWU JBYX JIeT OOy4eHHs B CTapllied UIKOJIE,
€CTECTBEHHO JIOTOJHSA IAPYr Jpyra U MOCTENEHHO HAChIAasCh HOBBIMU TEMaMH U
paznenamu. JlaHHBIA KypcC SBISIETCS MHTEIPATUBHBIM, MOCKOJIbKY OOBEIMHSET B
cebe coaepKaHUE HECKOJbKMX  MaTeMaTUYEeCKUX JUCIHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIu3, TEOpUsl MHOKeCTB U 1p. [lo mepe Toro
KaK ydallluecs OBJIAJIEBAIOT Bce Oosiee MMPOKUM MATEMAaTUUYECKUMM almaparoM, y
HUX TIOCJIEIOBATEIbHO (POPMHUPYETCSI W COBEPUICHCTBYETCSI YMEHUE CTPOMTH
MaTEMaTUYECKYIO0 MOJIENb PEAJIbHON CUTYallMH, IPUMEHATH 3HAHUS, [TOJIyYCHHBIC B
Kypce «Aarebpa W Hayaja MaTeMaTHYECKOro aHalu3a», JJIs  peLIeHHs
CaMOCTOSITENILHO ~ C(HOPMYJIMPOBAaHHOM MaTeMaTHYecKOM 3ajauM, a 3aTeMm
WHTEPHPETUPOBATH NIOJYUYECHHBIN PE3yJIbTaT.

ConepxaTenpbHO-METOANYECKAs JTUHUS «YHCIa W BBIYMCIEHUS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Imkoiyie. B crapmieil mkosie ocoboe BHUMaHUE YACIACTCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
UCIIOJIb30BaHUE PAa3IMUHBIX (QOpPM 3alucu JEHCTBUTENBHOIO YHUCHA, YMEHHE
pallMOHANIGHO BBIMOJHATh JIEUCTBUS C HHUMH, J€71aTh NPUKHUIKY, OIIEHHUBATh
pesynbrar. OOyuaromuecs: TMOMy4alOT HABBIKU TPHUOIMKCHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JCUCTBUM C 4YHCIaMH, 3alMCaHHBIMM B CTaHAapTHOU dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKECHUM.

Jlnans «YpaBHEHUST U HEPABECHCTBA» PEAIM3YETCS HAa IMPOTSIKEHUU BCETO
oOyueHuss B CTapuiel IIKoJie, TOCKOJbKY B KaXIOM pasiene MpOorpaMMbl
IPEeIyCMOTPEHO PELIeHHE COOTBETCTBYIOIIMX 3aaay. OOydaroluecs: OBJaJIeBaOT
pPa3IMUYHBIMU METOJAMHU PEIICHHS LEJbIX, PalMOHAIbHBIX, WPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTapU(PMUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [lomyueHHbIe YMEHHS UCTIONb3YIOTCS MPU UCCIIETOBAaHUN
GyHKUMNA C MOMOILBIO MPOU3BOAHOW, PEUICHUU MPUKIATHBIX 3a7ad M 3a/Jad Ha
HAaxXOXXJE€HUE HauOOJBIIMX M HAUMEHbIIMX 3HaueHuid ¢GyHKuuu. JlanHas
collepKaTellbHasl JIMHUSL BKJIIOYaeT B ce0s Takke (HOPMUPOBAHHE YMEHHI
BBIMOJHATh pacyeThl Mo (opmynaM, MpeoOpa3oBaHUs LEJbIX, PAUOHAIBHBIX,



UppaIMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKKe BBIPAKCHUMH,
coJepKalIuX cTerneHn u Jjorapudmel. braromaps u3ydeHuio aiaredpanyeckoro
Marepuajia  MPOUCXOJUT  JalIbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U
aOCTpAaKTHOIO MBIIUICHUS Yy4yaluxcs, (OPMUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccyxleHuid, pabOThl €  CHUMBOJIbHBIMH  (opMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTEH W 3aBHCHUMOCTEW B BHUJEC PaBEHCTB M HEpPaBEHCTB. Anredpa
npemyaraetT A(PGEKTUBHbIE HMHCTPYMEHTBHI ISl  PEIICHUS] TMPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1ay, HATJAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopnepxkarenpHo-MeToauueckass JUHUS «DyHKIIMU ©  TpadUKU» TECHO
MEepEIIeTaeTCs ¢ APYTUMH JIMHUSIMUA Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T
MOCJEA0BATENBHOCTh W3YUYCHHUS Marepuarna. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOIMCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIMN NJIsi PEIIeHUs 3aJlad U3 JIPYTuX y4eOHbIX
MPEAMETOB U PeaJbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK ¥ C pelieHWeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOoM OojblIOE BHUMaHUE
yaensieTcss (OPMUPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMU, HUCCIEI0BATH IMOJYyUYCHHBbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuain 3Tol CoAepKATEIbHOU JTMHUM HAIlEJICH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, TMO3BOJISIONIMX BbIpAXaTh 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B
paznuyHOil (opMe: aHATUTUYECKOH, rpaduueckoil u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTUIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast JuHus «Havana maTeMaTHYeCKOTO aHalli3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTEeMaTUUECKUX, TaK M MPUKIAJHBIX 3aJa4,
JIOCTYIHBIX O0YYarOIIUMCSI, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCJIEI0BATh U
CTpOUTh Tpapuku (QYHKIUH, OMPENEsATh WX HAWOOJBIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMAAN (QUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTHU U
yCKOpeHusi mpoueccoB. JlaHHas cojaepKaTejibHas JIMHHUSL OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUS MATEMaTHYECKHX MOJEJIEH pealbHbIX CUTYaIluH,
HaXOXJICHUS  HAWJy4dlller0 pelleHuss B  MNPUKIAAHBIX, B TOM  YHUCJE
COLIMAJIBHOPKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTrO
aHajgu3a CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (POPMAIbHO-JIOTMYECKOTO U
KPEAaTUBHOTO MbIILICHUs, (OPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE M MCKyccTBe. OOyuarommuecs: y3HAIOT O
BBIJIAIOIINXCSI pe3yJibTaTaX, MOJYUYCHHBIX B XOJ€ Pa3BUTHSI MAaTEMaTUKH KaK HAyKH,
U UX aBTOpax.



ConepxkaTenbHO-MeTOANYECKast JIMHUST «MHOXKEeCTBa U JOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. [ €OpEeTUKO-MHOKECTBEHHBIC
MPE/ICTAaBIICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBbHOM MaTeMaTHUKU W MpeJjiaraioT
HanOoJiee YHUBEPCAIbHBIN SI3bIK, 0OBEIUHSIONMINNA BCE pa3Aesibl MATEMAaTUKU U €¢
MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMAaTUYECKUE IUCLUUIUIMHBI B €UHOE
nenoe. Ilosromy BaXHO JaTh  BO3MOXKHOCTH  IIKOJBHUKY  MOHHUMATH
TEOPETUKOMHO>KECTBEHHBIN S3BIK COBPEMEHHOM MaTeMaTHUKU U MCIOJIb30BaTh €r0
JIJIS1 BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa M Hayajga MaTEMaTHYECKOTO aHaM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaT€MAaTHYECKOTO  MOJEIUPOBAHUS, KOTOpbIE IPHU3BAHbI
chOopMHUPOBATH HABBIKU MMOCTPOCHHUS MOJIEICH PeaIbHBIX CUTYAIIUM, UCCIIEIOBAHUS
ATUX MOJENIed C TMOMOIIBI0 afmapaTra anreOpbl U MaTeMaTHUYeCKOro aHajau3a u
WHTEPIIPETALNN MOJTYYECHHBIX PE3yJIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbII
13 pa3JeJoB MPOrPaMMbI, TOCKOJIbKY BECh MaTEpHUal Kypca IIHUPOKO HUCIIOIb3YETCs
JUISL pelieHus NPUKIaAHbIX 3aad. [Ipu pemeHun peaabHbIX NPaKTUUECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HaOJIOIaTEIbHOCTb, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, MCIOIB30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobsiemy. [ledarenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJTHBIX
3a/lay OpPraHU3yeTcsl B MPOLECCe M3YYEHHsI BCEX TeM Kypca «Airedpa v Hayaja
MaTeMaTUYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mulaHe Ha HM3ydyeHHE Kypca ainreOpbl M Hadyal MaTEMaTHYECKOTO
aHajgu3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.
COAEPKAHUE YYEBHOI'O KYPCA

10 KIIACC

YucJa 1 BbIYUCIEHUS

Panmonanpabie uncina. OOBIKHOBEHHBIC W JICCITHUYHBIC JPOOH, IPOICHTHI,
OCCKOHEUHBIE  IEepUOAMYECCKHE  JpoOH.  ApudMETHYECKHE  OIlepaluu ¢
palMOHAJIBHBIMYM YUCJIaMU, MPeoOpa3oBaHus YUCIOBBIX BhIpaKeHUU. [IpumeHenue
JnpoOeil W MPOLIEHTOB JJIsl PEIICHMs MPUKIAJAHBIX 3a7ay U3 Pa3IMYHbIX OTpaciei
3HAHWUU U PEajbHOU KU3HU.



JlelicTBuTenpHbIE 4HWcCla. PanvoHanpHbIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudmeTnueckue omnepanud ¢ JICHCTBUTENbHBIMH uuciamu. [IpubnmxeHHBIC
BBIYMCJIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YIbTAaTa BIYMCICHUM.

Crenenp ¢ uenbiM  nokazatenem. CrangaptHas ¢dopma  3alucH
JNEUCTBUTENLHOTO uncia. Vcmonmp3oBanwe  momxopmsmiedn  (GopMbl  3amucu
JICVUCTBUTENBHBIX YHMCEN JUISI PEUICHUS MPAKTHUYECKUX 3a4a4 U MOPEACTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajlbHOW  cTemeHu.  JleWictBus ¢
apru(pMETUIECKUMU KOPHSIMU HATYpaJIbHON CTEIICHHU.

CuHycC, KOCUHYC M TaHT€HC YUCJOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

TosxecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETPHUUECKUE (OPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HEPABEHCTRA.
Metoa uHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppaloHaNbHBIX YPABHEHHUI U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMATUYECKHX 3a/1ad U
3a/1a4y U3 Pa3IMvHbIX 00J1acTe HAYKU U PEaTbHON KU3ZHH.

@OyHkuuu U rpadpuku

Oynkums, crnocodsl 3amanus QyHkuuu. ['padux  Gynkumu. Bzaumno
oOpaTHbIe (PYHKIUH.

OO6unacTb ompeneneHrss U MHOXKECTBO 3HadeHUi ¢dyHkuuu. Hymu Qyskium.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CreneHHast pyHKIMS C HaTypallbHbIM M LIETBIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHs N-Oi CTENEHHU.

TpuroHomeTpruyeckass OKpPY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauyana MmaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJIaHUs OCJIeJOBaTEJILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

ApudmeTrnueckas 1 reoMeTpuueckas nmporpeccuu. beckoneuno yObiBaromias
reoMmeTpuyeckas nporpeccusi. CyMMma G€CKOHEYHO YOBIBAIOIIEH TeOMETpUUYECKOi
nporpeccur. @opmysa CIOXKHBIX MPOLEHTOB. VCNOab30BaHHE MPOTPECCUU IS
pELIeHUs peajibHbIX 3a/1a4 IPHUKJIAJHOIO Xapakrepa.



MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepanuu HaJ MHokecTBamH. Jluarpammer Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO ammnapara sl ONKHCAHUS PEealbHBIX
MPOLIECCOB M SIBICHUM, MPHU PEIICHUH 3aad U3 JIPYTUX Yy4eOHBIX MpPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

HarypanbHbie u niensbie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapugm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHre BBIpaXKEHHI, COACPKAITUX JTOTapru(MBI.

[IpeoOpa3oBaHne BBIpAXKEHUM, COJEPKAUIMX CTENEHU C PalUOHAIBHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMpl TMHEWHBIX YpaBHEHUM. Penienue npukiIagHbIX 331ad ¢ IMMOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTeMaTHUYECKUX 3a/lad M 3a/Jad U3 Pa3IMYHbIX 00JacTel Hayku M peasbHOM
KU3HU.

@OyHkuuu U rpadpuku

Oyuknus.  Ilepuoanueckue  QyHkiuu. [IpomMexXyTKM  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMbI (yHKIuu. HamOosnbliee W HauMeHblee
3HaueHUEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazatenbHas u Jorapudpmuyueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonp3oBanue rpadmkoB GyHKIMHA I pEUICHUS YPaBHEHUW W JIMHEHHBIX
CUCTEM.

Wcnons3oBanue rtpadukoB (YHKIUNA 18 HUCCIAEAOBAHUS IPOIIECCOB M
3aBHCHMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a1ad W3 JPYTHuX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauyana MmaTeMaTH4ecKOro aHajaim3a

HenpepriBabie GpyHKIIMN. MeTo1 HHTEPBAJIOB JJIsl pEIICHUS HEPABEHCTB.



[IpousBomgHass  ¢yHkiuu. ['eomeTpuueckuii ©  (QUBHUYECKUH  CMBICTT
IIPOU3BOTHOM.

[TpousBogHble  3neMEHTapHBIX  (QyHKumMA.  DOpMysbl  HAXOXACHHUSA
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpuMmeHeHre MPOU3BOIHON K HMCCIENO0BAHUIO (PYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHne HanOoJIbIIEr0 U HAUMEHBILIETO 3HaYeHUs! (PyHKIUK Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHON [IJIsl HAXOXACHUS HAWIYYIIEro peHIeHUs B
OPUKIATHBIX 3aJayax, s OMpelNeleHus CKOPOCTH Ipoliecca, 3aaHHOTO
dbopmyoit wiu rpadpuKoM.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuili u (u3MUEeCKud cmbicia. Beruncinenue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MareMaTukay IOJDKHO OOeCTeUnBaTh
JIOCTUKEHUE Ha YPOBHE CPEAHEro O0IIEro 00pa3oBaHus CICAYIOMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpaMMbl y4yeOHOro mpeameTa
«MareMaTuka» XapaKTepUu3yroTCs:
['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3ZUIIMU 00YYarOIIErocsl Kak aKTUBHOTO
W OTBETCTBEHHOIO 4YJeHa POCCHUMCKOro OOIIecTBa, MpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (YYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
mpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aUMOJECUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBHUM C UX
byHKUMSIMHU ¥ Ha3HaYeHueM. [laTpruoTuueckoe BoCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXKTaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY Y HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMATUYECKOM LIKOJIBI,
K HCIOJb30BAHUIO JITHX JOCTIDKCHUHM B JIPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKHU U JIESITEIbHOCTBIO
Y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYayIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAs ACTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7ad4, pEIICHHU, pacCyKJIeHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

cOpPMHPOBAHHOCTHIO yMEHHUS TMPUMEHSTh MAaTEMAaTHUYECKHE 3HAHHUS B
WHTEpecax 3JJ0pOBOro U O€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHITHH U
OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro



COBEPIICHCTBOBAHUS, npu 3aHATUIX CHOPTUBHO-03/I0POBUTENHHOI
JIeSITCIbHOCTRIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3uuHbIM  chepaM  NpodecCHoHANBHOM  JEATENbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW U €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccud U peaau30BbBIBaTh COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHMYeCKOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0 Ha TMPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAIPaBICHHOCTH.

OKOJIOTHYE€CKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO AKOJOTHMYECKON KYJIbTYPhl, IOHMMAaHUEM BIIUSHUS
COIMATTbHO-?)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHOU U COLMATBHOM
Cpelbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTHMYECKUX MpoOlJieM;
OpUEHTAIlMel Ha MPUMEHEHUE MaTeMaTHYECKHX 3HAHUW JJIsl pEIIeHUs 3aaad B
00JIaCTU OKpYXalollel cpenpl, IJAHUPOBAHMUS TIOCTYNIKOB U OIEHKU UX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

[{eHHOCTH HAYYHOTO MTO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH U  OOIIECTBEHHOW TMPAKTUKU, [MOHUMaHUEM
MaTeMaTHYECKOM HayKh Kak cdepbl YeIOBEYCCKOW JEATEILHOCTH, STaloB e¢
Pa3BUTHSI M 3HAYUMOCTH JJIsi Pa3BUTUSA IMBUJIM3AIMM; OBJIAJICHUEM SI3BIKOM
MaTE€MaTUKM W MaTeMaTUYEeCKOW KYJIbTYpOM KakK CpEJACTBOM IIO3HAHHUS MUPa;
FOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO AEATEIHHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeMeTHBIC PE3yNIbTaThl OCBOCHHUS MPOTrpaMMbl YUCOHOTO IMpeameTa
«MaremaTuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
HO3HABAMETbHBIMU  OCUCMBUIMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUGHLIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmasamenwvnvie  Oeiicmeus, — obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYecco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpyJcawujeco  Mupa,  HpuUMeHeHue  JI02UYeCcKUXx,
UCCNe008amMelbCKUX Onepayull, yMeHull pabomamso ¢ ungopmayuei).

bazoBbie Jlornueckue NeUCTBHUS:



* BBIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
ONPENENICHUs.  IIOHATUH; YCTAHABIMBATh  CYIIECTBEHHBIM  IIPU3HAK
KJIacCCU(UKALMU, OCHOBAHUA M1 OOOOIIEHMS] UM CpPaBHEHHUS, KPUTEPUU
IIPOBOJAMMOTO aHalu3a;



BOCIIPUHUMATh, (HOpPMYJIUpOBaTH M  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

« BBISIBJIAITH ~ MAaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX;
npemjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

* 7ICNIaTh BBIBOABI C HCIOJIH30BAHMEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

* IPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeNbCTBA ~ MAaTEMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTHBHOTO), BBICTPANBATh apTyMEHTAITHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

« BBIOMpATh CHOCO0 pemieHus ydeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBIOMpATh HaubOoJIee TMOAXOIAIIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbcKue 1eUCTBUS:

* UCTIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodiemMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (GOpMHUPOBATh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

* IPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAaHOBJICHHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHMUS,
IpoIecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHHUIMH,
MPOIECCaMH;

* CAMOCTOSITENILHO (hOPMYTUPOBATh 00OOIIEHHS W BBIBOJBI MO pe3yjbTaTam
IPOBEJCHHOIO HAOJIO/IEHUs, UCCIIEOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

* IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoOIlecca, a TaKXKe BBIIBUTATH
MPEJINOJIOKEHHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

PaGoTa ¢ undopmarnueii:

* BBISIBIIATH JepUIuThl WHMOOPMAITUH, TaHHBIX, HCOOXOIUMBIX JIJIT OTBETA Ha
BOTIPOC | JUTSI pEIICHUS 3a/1a4H;

« BEIOMPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHATM3UPOBAT,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HMHPOPMALUIO PAZTUIHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

* CTPYKTYPHUPOBATh HHPOPMAIIUIO, TPEACTABIATE €€ B Pa3IMYHbBIX (PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;



OLICHUBATh Ha/IGKHOCTD uHpOpMaITUU 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.
2) Yuusepcanvnuie KOMMYHUKAMUGHbIE oelicmaus,
obecneyusarom chopmuposanHocms COYUANBHBIX HABbIKOB

obyuarowuxcs. O0IeHuE:

« BOCIIPUHUMATh U (GOPMYJIHPOBATH CYKJICHHUSI B COOTBETCTBUM C YCIOBUSIMU
U UeIsIMU OOUIEHUs; SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHHs B YCTHBIX W MHCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
perieHus 3a1a49, KOMMEHTHPOBATH MOTYYCHHBIA PE3yibTarT;

* B X0J/i¢ OOCYXXJIEHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYX IaeMOM TEMBI,
POOJIEMBI, peraeMoi 3a1a4uM, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXACHUSIMHU JPYTHUX
YY9aCTHHKOB JHaora, OOHAPYKHWBAaTh Pa3IMUAC W CXOJCTBO ITO3HIIMHA; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

* IPEJICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM
3a/1a4 Mpe3eHTaluu U 0cooeHHocTel ayauTopun. COTpyIHUYECTBO:

* TOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHAUBUIYabHON
paboThl MpHU pelieHUU YYeOHBIX 3a/ad; MPUHUMATh 11€Jb COBMECTHOMU
NeSATEeTbHOCTH, IUIAHUPOBaTh  OpPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenenartb BUAbI padOT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

* YYaCTBOBATh B IpynmnoBbiXx ¢opmax padboThl (00CyKIeHUsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTUMU YICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

2) YHusepcanvhvie pezynamueHnwvle Oeticmsus, o0becnedusarom
Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JIUYHOCU.

CamoopraHu3zanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 337a4H, BEHIOMPATh CIIOCOO peIIeHus ¢
Y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U  KOPPEKTHUPOBATh BapHaHTbhl PEIIEHHWH C Yy4eTOM HOBOM HH(OpManuu.
CaMOKOHTPOJIb:
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* BIaJICTh HaBbIKAMHM  IIO3HABaTEJIbHOW  pedJeKCMM KaK  OCO3HaHUs
COBEPIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BJIAJICTh CTIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIecca 1
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a/1a4H;
MPEIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTh MPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

* OIIECHUBATh COOTBETCTBHE pe3yibTaTa €M W YCIOBUSAM, OOBSICHSITH
MIPUYUHBI JIOCTHXKEHUSI WM HEJOCTHXKEHHUS PE3yJIbTaTOB JACATEIbHOCTH,
HaxOJUTh OMHMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOTo Kypca «Anredpa U Hayajna MaTEMaTHYECKOTO aHAIN3a»
Ha ypOBHE CpeIHEro oOIero odpa3oBaHUsl JIOJKHO OOECIEUMBaTh JOCTUKEHHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB:

10 KVTACC Yucaa u BIYUCICHUS

OnepupoBaTh NOHATHUAMH: PALMUOHAIBHOE U JACHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BemonusaTe  apumeTrnueckue — OmepalMd ¢ palUOHAJIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIAMH.

BbINONHATE MPUOJIMAKEHHBIE BBIYMCIICHHS, UCIIOJIb3Ys IIpaBuia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJIbIM IOKa3aTejaeM; CTaHAapTHAs
dopmMa 3amucu JEHCTBUTENBHOIO 4YHUCIA, KOPEHb HATYpPaJbHOM CTENeHH;
MCITIOJIB30BaTh MOAXOIAIIYI0 (DOPMY 3aMKUCH ACHCTBUTENBHBIX YMUCEN JUISl PEIICHHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATHAMU: CUHYC, KOCUHYC W TaHI€HC MPOM3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aMKCh MTPOU3BOJIBLHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPUUECKHE
GbyHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHHUE;

BreimonusaTe npeoOpa3oBaHusl TPUTOHOMETPHUUECKHX BBIPAXKEHUH U peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX U HMPPAlMOHATbHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE THUIbI LENbIX, PALIMOHATBHBIX U UPPALUOHATBHBIX
YPaBHEHUW U HEPABEHCTB.
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[IpuMeHATh YpaBHEHHsI M HEPABEHCTBA JUJIsl PELICHUS MaTEMaTHYECKUX 3a/1a4
W 3a]1a4 U3 PA3JIMYHbIX 00JacTel HAYKH U PEabHOU KU3HH.

MogenvpoBaTh peajbHblE CUTYyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUSI, YPaBHEHMS, HEPABEHCTBA 110 YCJIOBHMIO 3aJadyM, HCCIENA0BATh
IIOCTPOEHHBIE MOJIeNn C VICII0JIb30BAaHUEM anmapara aJreOphl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (YHKIUS, CIOCOOBI 3a7aHusl (YHKIMH, 00JIacTh
OTpEe/leNICHUs] M MHOXECTBO 3HaueHUN (GyHKIUHU, Tpaduk (QyHKIHUH, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh MOHATHIMH: YETHOCTh U HEUECTHOCTh (DYHKIINU, HYJIH (PYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pEIICHUS] YpaBHEHUI.

Crtpouts 1 yuTaTh rpaduKy JUHEHHOW (YHKIUU, KBAJAPATHUYHON (PYHKIIHH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBathk rpaduku GyHKUMN AJI UCCIIEOBAHUS IPOLIECCOB U
3aBHCUMOCTEH NP pelIeHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaJbHOU
KU3HU; BbIpaxaTh GOpMyJIamMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havana mareMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATHUAMH: TIOCIEAOBATENBbHOCTh, apU(pMETUYECKass H
T€OMETPUYECKAsI IPOTPECCUMU.

OmnepupoBarh MNOHATHSAMH: OECKOHEYHO YyObIBaroUiasi TIeoMeTpuyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEe reOMETPUUECKON MPOTPECCHH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEN U MIPOTPECCUM I pPELICHUS
pealibHbIX 3aJa4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb3oBaTh TEOPETUKO-MHOXXECTBEHHBI  ammapar IS
OMMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHUM, TPU PELIEHUH 3a]1a4 U3 APYTHX
y4eOHBIX MPEAMETOB.

OnepupoBarb  NOHATHIMMU: ONpENEIECHUE,  TEOpeMa,  CIEACTBHE,
JI0KAa3aTeIbCTBO.

11 KVTACC Yucaa u BIYUCICHUS

OnepupoBath NOHATUSMU: HATYPAIBHOE, 1I€JI0€ YHCIIO; UCI0JIb30BATh
MPU3HAKH JIETMMOCTH ILI€JIBIX YMCE, PA3JIOKEHUE YMCIa HAa MPOCThIE MHOXKUTEIH
JUTSL peleHus 3a/1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(dM YHUCIA, NECATUYHBIE W HATypajbHbIC
JgorapuMsl.

YpaBHeHMs U HEPABEHCTBA

IIpumeHATs CBOWCTBA  CTENECHU Uit peoOpa3oBaHMsl  BBIPAKEHUM;
OMEepUpPOBaTh MOHATUIMU: TTOKA3aTEeJIbHOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIbI [TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.



BomonusaTe mpeoOpazoBaHUs  BBIpAXEHHUH, COAEpXKAIIUX JIOTapU(PMBL;
ONEPUPOBATH MOHATUAMHU: JIOTAPU(PMUUIECKOE YPaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHWM U €€ PEIICHMUE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTpe peumeHus npoCTeUINX CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peajbHblE CUTYyallUM Ha S3bIKE aireOpbl, COCTaBIIATH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3aJ1ayH,
UCCJIEI0BATh MIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh  MOHATUSIMH:  NEpUOAMYECKass  (YHKUUSA, TMPOMEXYTKH
MOHOTOHHOCTH (PYHKUMH, TOYKH DJKCTpeMyMa (yHKIMH, HaumOoJpliee U
HauMeHblllee 3HAaYeHHUs (QYHKIUU Ha TMPOMEXKYTKE; HCHOIb30BaTh WX IS
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OnepupoBaTh MOHATUSIMH: TpaQUKU TMOKA3aTEIbHOU, JIOTapu(MHUUECKOU H
TPUTOHOMETPUUECKUX (YHKLUI; N300pakaTh UX Ha KOOPJAMHATHOM IJIOCKOCTH U
WCIIOJIB30BaTh IS PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTh HA KOOPAMHATHOM MIIOCKOCTH rpa)vKy JIMHEWHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX JJIS PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Ucnons3oBath rpaduku (GyHKIUHA A7 UCCIAEAOBAHUS IPOIIECCOB H
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauana MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSMU: HEMPEPhIBHAS (PYHKIWS, TPOU3BOIHAS (DYHKIIHH;
WCITIOJIb30BATh TEOMETPUUYECKUM M (PU3UUECKUN CMBICIT TTPOU3BOIHOMN JJISI PEIICHUS
3a1ad.

HaxonuTth npou3BOIHbIE 3JIEMEHTAPHBIX (DYHKIIMM, BEIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO JUIS UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIECIOBAHUS K TIOCTPOCHUIO TPaduKOB.

Hcnonp30BaTh NPOW3BOAHYHO I HAXOXKJICHMS HAWIYYIIETO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSAMHU: TMEpBOOOpa3Hass W  HHTErpaig; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxonuth mepBoOOpa3HbIE AJIEMEHTAPHBIX (YHKIIMA, BBHIYHCIATH WHTErPaj
no ¢popmyne HoroTona—JIelOnuna.



PemaTte npukiagHele 3a1ayd, B TOM YHCIIE€ COLHMAIBHO-D)KOHOMHYECKOrO WU
(u3HYECKOro Xapakrepa, CpeICTBaMU MaTEMaTHYECKOIO aHaImM3a.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne (uudposrbie)
. HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Beere Koutpoabubie | Mparuueckne | 00pasoBaTelbHble
padoTshI padoThI pecypchbl
MHo’kecTBa pallMOHAIBHBIX U ACHCTBUTEIBHBIX
1 yucen. PanionanbHbie ypaBHEHHS U 14 1
HEpPaBEHCTBA
Oynknun 1 rpadukn. CTEreHb C MelbiM
2 MOoKa3areieM 6
Apudmerndeckuii KOpeHb N—O# CTETICHHU.
3 WpparnmonansHble ypaBHEHUS U HEPABEHCTBA 18 1
DopMytbl
4 TPUTOHOMETpUU. TpUroHOMETpUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH M MPOrPECCUN 5
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
6 3HAHUU 3 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmenoBanue pasjaesioB 4 TeM (uudposbie)
n/n NPOrpamMMbl Beero Konrpoabnbie | IlpakTuyeckue | oGpa3oBaTeibHbIE
padoThI padoThI pecypchl
CrenieHb C pPAalMOHAIBHBIM TIOKA3aTEJICM.
1 [TokazarenpHast QyHkius. [lokazarenbHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckast pyHKITUS.
2 Jlorapudmuuecke ypaBHEHHs 1 HEPABCHCTBA 12
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuuecKkrue HepaBeHCTBA 9 1
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
) WuTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
8 3HAHUU 18 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




