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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblil Kypc «YTiayOiaeHHass MaTeMaTHKay SIBISIETCSl OJHUM W3 Haubosee
3HaYUMBIX B IPOrpaMMe CpPEIHEero oOIero oOpa3oBaHUsA, MOCKOJIBbKY, C OIHON
CTOPOHBI, OH OOECNeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIIJICHHE 00YYaroMXCcs Ha YPOBHE, HEOOXOIUMOM JIJIsl OCBOCHUS
uH(GOPMATUKHU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX AUCLUUIUIMH. B
paMKax JaHHOrO y4eOHOro Kypca OOydaroIIHMecs OBJIAJIEBAIOT YHHBEPCAIBHBIM
S3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMYJIUPYET CBOM JIOCTHKECHHUS B
MaTeMaTuyeckou opme.

Y4aeOHplii Kypc «YTiyOneHHass MaTeMaThKay 3aKiIaJbIBaeT OCHOBY JIA
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJECHUUI Pa3BUTHS SKOHOMUKU U OOLIECTBEHHOM >KM3HU, IMO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh UX AJI JaJbHEWIIEro oOpa3oBaHMsl U B IOBCEIHEBHOU
XKU3HU. B TO e Bpems OBJajeHue aOCTPaKTHBIMU U JIOTHYECKH CTPOTMMU
KOHCTPYKIUSIMA aJIreOpbl W MaTEMaTUYECKOTO aHallM3a pPA3BUBACT yMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb, JJOKAa3bIBaTh YTBEPKICHUS
C NOMOUIbIO MHIAYKIUU U PacCykAaTh JE€TyKTHUBHO, MCIIOJIb30BATh 00OOLICHUE U
KOHKpETU3aIMIo, a0CTparupoBaHWE M aHAJOrvI, (OPMHUPYET KpEaTHUBHOE U
KPUTHYECKOE MBIIUICHUE.

B xome wu3ydyeHuss ydeOHOro Kypca «YTIuIyOJIeHHass MaTeMaTuKay
oOyyaroluecsi MOJy4yalOT HOBBIM  ONBIT peHIeHHs MPUKIAAHBIX 33744,
CaMOCTOSITEIIBHOTO IIOCTPOEHUS MATEMAaTUYECKUX MOJEIICH peajbHbIX CUTYalluH,
WHTEPIIPETAllMM  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCS C  IpUMeEpamMu
MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE UM MCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0janaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTHA U OTBETCTBEHHOCTH 34 IOJIy4€HHBIN PE3YIIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType ydeOHOro kypca «YriayOJieHHass MaTE€MaTHKa» BbIJEICHbI
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «Uucrna M BBIYUCICHUD,
«Dynkmn u rpa@uKny, «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOIUYECKUE
JIMHUY U3YYaloTCs Ha MPOTSHKEHUHU IBYX JIET 00y4YeHHs Ha YPOBHE CPEIHEr0 OOIEro



o0pa3oBaHMsI, €CTECTBEHHO IOMOJHSS IPYyr Jpyra W IOCTENICHHO HaCHIIIAsCh
HOBBIMU T€MaMU U pazjaenamu. JlaHHbI y4eOHBIN KypC SBISETCS HHTETPATHBHBIM,
MIOCKOJIbKY 00BeAWHsSIET B cebe cojepKaHUEe HECKOJIBKHX MaTeMaTHYeCKIX
JTUCITUTUINH, TAKUX KakK anreOpa, TPUTOHOMETPHSI, MATEMAaTHICCKHUI aHaTN3, TEOPHS
MHO’KECTB, MaTeMaTHueckas Jioruka u npyrue. [lo Mepe Toro kak oOydaromiuecs
OBIaZIcBalOT BCE Oojee IMMUPOKMM MAaTeMaTHYECKHM ammapaToM, Yy HHX
MoClieIoBaTeIbHO  (DOPMHpYETCI ©  COBEPIICHCTBYETCSI YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJIeTb PeaThbHOW CUTYaIlMH, TPUMEHITh 3HAHUS, TOJYICHHBIC
npyu  W3y4YeHWH  yd4eOHOTO  Kypca, JUIsi  PEHICHUS  CaMOCTOSATEIBHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHNUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHUCIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4Hcel. B KaXIoM M3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(UYecKue 3aJayd M OMNEpaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
W3BJICUCHUE KOPHS HATypaJlbHOM CTETEHM HAa MHOYECTBE KOMIUJIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpYyETCST TIPEICTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH M €€ poju B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO peIIeHHEe COOTBETCTBYIOIMX 3amad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKaimux mapaMeTphl. [loydeHHBIE YMEHHS IIMMPOKO HCIOIB3YIOTCS TIPH
UCCIICIOBaHNH (DYHKIMKA C TIOMOIIBI0 MTPOU3BOAHON, TIPHU PEIICHUH TPHUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJECHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MpeoOpa3oBaHUs  pPalMOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIICHUs 00y4aromuxcs, (OpMHUPYIOTCS HABBIKM JACAYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKA» TECHO
NeperuieTaeTcs ¢ JAPYrMMU JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIENOBATEIBHOCTh U3YUCHUSI MaTepruaia. M3ydeHne CTeneHHOM,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu »TOM OoJbllIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3sTUYHBIMA BEITWYMHAMH, WCCIEIOBATh TOJYyYCHHBIE (YHKIIUH, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIONINX BRIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUYHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u cioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxkarenpHass  JUHUS — «YTiayOJeHHass  MaTeMaThKa»  MO3BOJISET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj]1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCITH IUIOMAAN QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpEeHHsI TipoiieccoB. JlaHHasi conep)katelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUATIBHO-
HPKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HatoT O BbIJAIOIINXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBLHON MaTeMaTHKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss IMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIEH.
JlpyruM BaXHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HAaTh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yuebHoM kypce «YrayOneHHas MaTeMaTHKa» HPUCYTCTBYIOT OCHOBBI
MaTEMaTUYECKOr0  MOJEIUPOBAaHUS, KOTOpbIE MPHU3BaHbl  CIOCOOCTBOBATh
(GOpMUPOBAHMIO  HABBIKOB  IOCTPOEHUS  MOJENEH  pealbHbIX  CUTYaluH,
MCCJIEIOBAHMS ATUX MOJEJIEH C MOMOIIBIO armapaTta ajareOpbl 1 MaTeEMaTHYECKOTO
aHalKn3a, UHTEPIPETALNU MMOTYYEHHBIX pe3yJbTaToB. Takue 3agaHusl BILUIETEHBI B
KKIBIA M3 pa3fesioB MPOrpaMMBbl, MOCKOJBKY BEChb MaTepuan yueOHOro Kypca
LIMPOKO UCIIOJIB3YETCs ISl PELICHUs IPUKIIAAHBIX 3a1a4. [Ipy pemennn peaabHbIxX
NPaKTUYECKUX 3a7ad OOydarollMecs pa3BUBAIOT HAOJIONATEIbHOCTh, YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJb30BaTh AaHAJIOTHIO,
000011aTh M KOHKPETU3UPOBATH MpodsieMmy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PELICHUS MPUKIAIHBIX 3a/1a4 OPraHU3yeTcs B MPOLIECCE U3YUYEHMS BCEX
TeM y4eOHOTO Kypca « YTIIyOJIeHHass MaTeMaTHKay.

Ha usydenne yueOHOTO Kypca «YTinyOsjeHHass MaTeMaTHKa» OTBOIUTCS 68
gacoB B 10 kiacce (2 yaca B HEZIeTI0).

[Iporpamma coctaBieHa ¢ yueTroM paboyeil mporpaMMbl BOCTUTaAHUS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie ymcina. OOBIKHOBEHHBIE W JCCSATUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENbHBIMU  4YuciaaMud.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YHCEIT JIJISl PEIICHUS TPAKTUUYECKHUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHb OT OJHOW MNEpeMEHHOM. JleleHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS JIsl PEUICHUS! CUCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHHMN U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QPyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0i CTENEHU KaK (YHKIMHU OOpaTHON CTENEHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCHMOCTHM B pEAJbHBIX MpOLEccaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM MHAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a Kak aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
IIPOrpecCry. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Uucio €. @opMya CI0kKHbBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEPAaBEHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHEe TEOPETUKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PANIUYHBIX CTPYKTYp, SBJICHHH, MPOLEIYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKOW HaMpPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOI1IECTBEHHOMN MPAKTUKH, TOHUMAHNE MAaTEMaTUYECKOM
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUUIS. Pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOSKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

ba3oBble 1ornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBAaHUS, OILIGHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOTHI, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPIHHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3yJIbTaThl MO OTMEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10KA3aTelEM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIIOBOTO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IM4YHbIE METOJbl pEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LUEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHATD JIEJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpeNenuTeNs 2 X 2 JuId BBIYUCIEHUS €r0 3Ha4YCHHs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: HpPPALMOHAIIbHBIE, MOKa3aTeNbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUSI, YpaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEN0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MpeoOpazoBanus rpaduKoB PYHKIIUN;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeneHW Kak (PyHKIMM OOpaTHOM CTENeHU c
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIMHA, UX CBOMCTBA U TrpaduKH, MUCIOIL30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUx y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TEOMETPUIECKasl IPOTPECCHs], TUHEHHBIN 1
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3aaHUs
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYECHHBIC TOCIEIOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MaTEMaTUYECKOro aHali3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMITTOTHI Tpaduka QyHKIIHH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: TIEpBass W BTOpas MPOU3BOHEIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYHCIIATH MTPOU3BOAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pEIICHMS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaAMU;

HCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JIsi ONMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a7a4 U3 APYTUX yISOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO  DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpaMMblI B o0pa3oBaTejIbHbIE
cero pecypchl
MHO0KeCTBO IECTBUTENIbHBIX YNCET. Bu6 OK
1 MHuorowiensl. PaninonanbHbie ypaBHEHUS U 12 nosmotea I
. . https://m.edsoo.ru/
HepaBeHCTBAa. CUCTEMbI TMHEWHBIX YPaBHEHHIA
5 ®dyuxuuu U rpapuky. Crenennas QyHKIUS ¢ 5 bubsmorexa IOK
LeJEIM TTOKa3aTeNeM https://m.edsoo0.ru/
3 ApudmeTnueckuii KopeHb N-0ii CTEIEHMY. 8 Brbmiorexa [IOK
VppaiHOHATbHbIE YPABHEHIS https://m.edso0.ru/
I[MokaszatenbHas Gyrkuus. [lokaszaTenbHble Brbmiorexa [IOK
4 ypABHEHHs 5 https://m.edsoo.ru/
5 Jlorapudmuueckas GyHKIUSL. 9 brbmiorexa [IOK
Jlorapugmuueckue ypaBHEHHS https://m.edso0.ru/
TpUroHOMeTpHYECcKHe BHIPAKEHHUS U Bubsmorexa [IOK
6 S 11 https://m.edsoo.ru/
bubmuoreka [JOK
7 [TocnemoBaTeNbHOCTH U IPOTPECCHU 5 https://m.edso0.ru/
bu6mmoreka [IOK
8 Henpepsisable pynkuuu. [IpousBoanas 10 https://m.edso0.ru/
INoBTOpEnHe, 0000NIEHNE, CHCTEMATH3AIIUS but6mmoreka [IOK
9 SHAHMI 2 https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1.1.351.1.1

Anreopa. 10 k. : Anmumon I1LA., Komsirun FO.M., TkaueBa M.B. MatemaTuka: anredpa u
Havajia MaTeMaTUYeCKOT0 aHaIu3a, reoMeTpus. Airedpa v Hayalla MaTeMaTHIECKOTO
ananu3a. 10-11 k1. AkimonepHoe o0miecTBo «M3aatenbeTBo «IIpocBemeHne»»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/
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