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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrUI, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anreOpe W HavalaM MaTeMaTHYeCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCIHEeHUs», «DyHKIUU U rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUe 3aJaud W OIEepaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaslbHOTO MHpa, MIMPOKO MCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aroliuecs: OBIAJCBAlOT pPa3IMYHBIMA METOJaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNM (QYHKIIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PELICHUH MPHKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATUTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMM BCE pa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepural
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanuza» otBoauTcs 272 yvaca: B 10 kimacce — 136 yacoB (4 yaca B HE/IEINIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. Ilpumenenue npoOel M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IEpPEMEHHOW. JleleHue MHOro4jcHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs ISl PelICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHM U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIHMA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX Ipolleccax U SBICHUAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpeCcCu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA PpOCT. Yucno e. @opMyna CI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. IIpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY)Karoliel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeIOBEYECKOW ESITeNIbHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, CIMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKJIIOUEHUH N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3ajauu  (CpaBHHBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJIEHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJLJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TMPHU PEIICHUU 3aJ1a4yH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNbTATOB ACSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON pPaOOThI, pachpenemsiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3YJbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIUUCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEHICHUS PAUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUM C KOpPHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HpPpAIMOHATbHBIC, MMOKA3aTelIbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI sl TipeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO OMEpUPOBATh MOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJICTHPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPABEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOps.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOO/IHO OIEpPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJblliee W HaWMEHbIIee 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIEHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpaguk KOpHS N-0f cTeneHu Kak (YHKIUU OOpaTHOM CTENEeHU C
HATypaJIbHBIM ITOKa3aTeNIeM;

ONEepUpOBATh TOHATHAMU: JIMHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAsS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMHU: TIOKa3aTellbHAas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TpaduK{, HCIOJIB30BaTh MX TpadUKU JJIs pEHIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIasi TeOMETPUIECKasi MPOTPECCHs, TMHCHHBIA U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, CIIOCOOBI 3aJaHus
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHaju3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpaduka QyHKINHY;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a4a4 U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOO/IHO OIEpUpOBaTh TOHATUSAMU: OIpEAEIeHUE, TEeOopeMa, ypaBHEHME-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHUYECKOI0 00BEKTA, 10Ka3aTEIIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS 1 HEPaBEHCTBA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




CHOCOBBI OEHKH JJOCTU)XKEHMIA

JUis OleHHMBaHMS TPEIMETHBIX pE3yJNbTaTOB MO Yy4eOHOMY MpeaMETY
«MaremaTuka»  ONpENEIEHO  IIATh  YPOBHEHM  JOCTHIKEHMH  ydYalluXxcs,
COOTBETCTBYIOIINX OTMETKAaM OT «5» 10 «1».
ba30BbIil ypOBEHb HOCTHUKEHUN — YPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOCHHUE
y4eOHBIX JEWCTBUU C OMOPHOW CHUCTEMOW 3HAaHUW B paMKax Jauama3zoHa (Kpyra)
BbIIENIEHHBIX 3aj1a4. OBnajeHue 0a30BbIM YPOBHEM SIBISIETCA OOCMAMOYHLIM IS
OpOJOJKEHUsT OOyYeHMs] Ha CleAyIolled CTylneHu oOpa3oBaHUs, HO HE IO
npouIbHOMY HamnpaBiieHHi0. JlOCTHKeHUI0 0a30BOr0 YpOBHS COOTBETCTBYET
OLICHKA «YAOBJIETBOPUTEIBHOY (MJIM OTMETKA «3», OTMETKA «3a4YTEHO»).
[IpeBbinienre 0a30BOr0 YpOBHS CBUAETEIBCTBYET 00 YCBOCHUH OMOPHOM CHCTEMBbI
3HAHUM Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJICHUSI YUEOHBIMU JEHCTBUSMH,
a TakXke 0 Kpyro3ope, mupore (Win u3dupaTtenbHOCTH) uHTEpecoB. LlenecoobpasHo
BBIJICJIUTH CJEAYIOIIME BA YPOBHS, IPEBBIIIAIOIINE 0a30BbIN:

* TIOBBILICHHBIM ypOBEHb JOCTHKEHUS IUIAHUPYEMBIX pPE3YyJbTAaTOB, OLCHKA
«XOpoII0» (0OTMETKA «4»);

* BBICOKMHI YPOBEHb JOCTWKCHHS IUIAHUPYEMBIX PE3YyJIbTATOB, OLIEHKA «OTIMYHO»
(oTMeTKa«S»).

IIOBBIIEHHBIN W BBICOKMI YPOBHHU JOCTHXKEHHUSI OTIIMYAKOTCSA [0 IMOJIHOTE
OCBOCHHUS TNIAHUPYEMBIX PE3YJIbTATOB, YPOBHIO OBJIAICHUS YUCOHBIMU JICUCTBUSIMU U
c(hOopMHUPOBAHHOCTHIO HHTEPECOB K JJAHHOW IPEeAMETHOM 00JIaCTH.

NuauBuayanbHble  TpackTOpuH OOy4YeHHsS OO0y4aroluxcs, JIEeMOHCTPUPYIOIINX
MOBBIIICHHBI W BBICOKHH YPOBHH JIOCTHIKCHHM, IejecooOpa3Ho (OpMHUPOBATH C
Y4E€TOM HMHTEPECOB ITHX OOYyYaIOIUXCS U WX IUIaHOB Ha Oynymiee. [lpu Hammaun
YCTOWYUBBIX MHTEPECOB K y4eOHOMY TPEIMETY M OCHOBATEIBHOW TMOATOTOBKU IIO
HEMY Takue O0ydYarouruecss MOTyT OBITh BOBJICUEHBI B MPOEKTHYIO JIEATEIHLHOCTH TI0
MpPEeIMETy U COPUEHTUPOBAHBI HA MPOAOIKEHHE OOyUYeHHUs B CTapIIMX KIAccax Io
JaHHOMY TIPODHITIO.

Jlns onucaHusi MOATOTOBKH OOYYalOIIMXCS, YPOBEHb JOCTHXKEHUN KOTOPBIX HIXKE
6a30BOr0, 1e1eCO00Pa3HO BHIICIUTH TAK)KE J1BA YPOBHS:

* HU3KUUA YpPOBEHb JOCTHKEHUH, OLEHKAa «aoxo» (oTMmeTka «l», «2»), He
JNOCTH>KEHUE 0a30BOro ypoBHSI (NMOHUKEHHBIM W HU3BKUNA YPOBHHM JIOCTHUXKEHHIN)
(duKcupyercsi B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOCHHOTO M HEOCBOCHHOTO
COJiepKaHusl IpeIMETA.



Kak mpaBuiio, moHM>XEHHBIN YPOBEHb JOCTUXKEHUM CBUIAETEIHLCTBYET 00 OTCYTCTBUU
CUCTEMATHYECKOM 0a30BOI MOATOTOBKH, O TOM, YTO OOYYAIOIIMMCSI HE OCBOEHO JIaXe
W TIOJIOBUHBI IUIAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBaWBAECT OOJBUIUHCTBO
oOydJaromuxcs, O TOM, YTO HMEIOTCS 3HAUMUTENIbHBbIE NPOOETbl B 3HAHUSX,
nanpHeiiee oOydeHue 3arpynHeHo. [Ipu 3Tom 00ydaromwuiics MOXKET BBINOIHATH
OTJICJIbHBIC 3a/laHUsl TOBBIIIEHHOTO ypoBHS. JlaHHas rpymma oOydarouuxcs (B
cpenHeM B xone oOyueHus cocrtapisiomas okono 10 %) Tpebyer creuuanbHON
JMArHOCTUKU 3aTPYJHEHUN B 00ydeHUHU, MPOOEIIOB B CUCTEME 3HAHWUU U OKa3aHUS
L[EJICHANPABIEHHON TOMOIIN B JOCTUKEHUU 0Aa30BOTO YPOBHSI.

Huzkuii ypoBeHb OCBOCHHUS IJIAHUPYEMBIX PE3YJIHTATOB CBUIACTEILCTBYET O HATMYUU
TOJIBKO OTJICNIbHBIX (hparMEHTApHBIX 3HAHHWK MO MpeaMeTy, AanbHelinee oO0ydeHue
MPaKTUYECKH HEBO3MOXXHO. OOydYaromumcsi, KOTOpbIe IEMOHCTPUPYIOT HUBKHM
YPOBEHb JOCTHXKEHUM, TpeOyeTcs CreluaibHas MOMOIIL HE TOJBKO IO y4eOHOMY
npeaMeTy, HO U TI0 (POPMUPOBAHKIO MOTUBAIIMHU K O0YUYCHHIO, PA3BUTHIO MHTEpECa K
U3y4aeMou MpeaMETHON 00JIacTH, MTOHUMAaHUIO0 3HAYMMOCTH TIpeaMeTa ISl )KU3HU U
np. Tolbko Hagu4yue TMOJOXKHUTEIHPHON MOTHBAIMM MOXET CTaThb OCHOBOM
JUKBUIAIMU MMPOOETIOB B 00YUYEHUHU JIJIsl TAHHOM TPYIIIBI 00YyJarOInXCs.

Dopmbl KOHmMpoOAA: YCTHBHIA OTBET, KOHTPOJbHAsL paboTa, caMOCTOsITeNIbHAs padoTa,
MaTEeMaTUYECKUN JUKTAHT, TECT (MPOBOJIUTCA B paMKax ypoka 5-10 MUHYT)

HopMbl oOIleHOK THUCBMEHHBIX paldoT (KOHTpodbHas paboTa, caMOCTOATEIbHAs
paboTa, TeKyIas NucbMeHHas padoTa) mo marematuke B V—VI kimaccax
Conepxanne u 0o0BEM Marepuasa, BKIIOYAEMOTO B KOHTPOJBHBIE TMHCHMEHHBIE
paboThl, a TakXke B 3aJaHHs [JIs TOBCEIHEBHBIX IHCHMEHHBIX YIPAKHEHUH,
OTIpEIeISIIOTCS. TPEOOBAHUAMH, YCTAHOBICHHBIMU 00pa30BaTEIbHON MPOrPaMMON.

[To xapakTepy 3agaHuil MUCbMEHHBIC PaOOTHI COCTOST: a) TOJIBKO M3 MPUMEPOB; O)
TOJILKO U3 3a]1a4; B) U3 3a]]a4 U PUMEPOB.

Onenka NMUCHMEHHOW PAaOOTHI OMpENENseTcs ¢ YYETOM MpEeXkIe BCero e¢ oOIero
MaTEeMaTUYECKOTO YPOBHS, OPUTHHAIBHOCTH, IMOCJIEI0BATEILHOCTH, JOTUYHOCTH €¢
BBITIOJTHCHUS, a TAKXKE YKCIIa OMMOOK U HEJIOYCTOB M KadyecTBa OpOpMIICHHS PaOOTHI.
Ommbka, nosmopsaowascs B ONHONW paboOTe HECKOIBKO pa3, pacCMaTPHUBAETCS Kak
0O0HA owudKa.

3a opgoepaguueckue owubky, NONMYINICHHBIC YYEHUKAMH, OLEHKA He CHUNCAeMmCs,
00 opdorpadudecknx ommOKax JOBOJUTCS JO CBEIACHUS MPEMOJABATENS PYCCKOTO
s3pika. OMHAKO OmMMOKW B HAMWCAHUHM MAMeMamuyecKux mepmMuHos, YxKe
BCTPEYABIIMXCSA NIKOJBHUKAM KJIACCa, JOJDKHBI YYUTBHIBATBCS KaK Hedoueémvl B
pabore.



Ilpu oneHke MUCbMEHHBIX PadoOT MO MAaTeMaTHKe PAa3JIHYAT 2pyovle ouuoOKU,
OUWUOKU U HEOOUembl.

I'pyovimu B V—VI Kknaccax cuMTaroTcsl OIIMOKH, CBSI3aHHBIE C BOIMPOCAMH,
BKIIIOUCHHBIMU B «Tpebosanus K ypoHI0 NOO20MOBKU OKAHYUBAIOWUX HAUALLHYIO
wixonyy 00pa30BaTENbHBIX CTAaHAAPTOB, a TAKXKE IMOKAa3bIBAIOIIUE, YTO YUYCHHUK HE
YCBOWJI BOMPOCHI M3YYEHHBIX HOBBIX TE€M, OTHECCHHBIC CTaHIApTaMH OCHOBHOT'O
oO1rero 00pa3oBaHMs K YUCITY 0053aTeNbHbIX /ISl YCBOGHUS BCEMH YUYEHUKAMH.

Tak, Hanpumep, K TPyObIM OTHOCSITCSI OIITUOKH B BHIYUCIICHUSIX, CBUCTEILCTBYIOIIHE
0 HE3HAHUU TAOJUIIBI CIIOKEHUS WIM TaOIUIbIl YMHOKCHUS, CBS3aHHBIC C HE3HAHUEM
aJIrOpuTMa MUCHbMEHHOTO CJIOKCHHS M BBIUUTAHUS, YMHOXKCHUS U JICJICHUSI HA OJTHO-
WIM JBY3HAYHOE€ YHCJIO W T. T., ONIMOKH, CBHUJICTEIbCTBYIOIIME O HE3HAHUU
OCHOBHBIX (DOpMYJI, TPABUJI U IBHOM HEYMEHUM UX MPUMEHSITh, 0 HE3HAHUU TTPUEMOB
peleHus 3a7a4, aHaJIOTUYHBIX paHee U3yUYCHHBIM.

Ilpumeuanue. Ecnu rpy0as ommbKa BcTpeyaeTcsi B paboTe TOJIbKO B OJHOM Cllydae
U3 HECKOJIbKUX aHAJOTUYHBIX, TO TPHU OIEHKE pabOThl 3Ta OIMIMOKAa MOXKET OBITh
npupaBHEHA K HETPYOOH.

[Ipumepamu  HeepyOvix  OMIMOOK  SIBIAIOTCS:  OIIMOKH, CBA3aHHBIE C
HEJOCTATOYHO TOJIHBIM YCBOCHHEM TEKYIIero y4eOHOro marepuaia, He BIIOJHE
TOYHO C(HOPMYJIMPOBAHHBIA BONPOC WM TIOSICHEHUE TpU PEHICHUH 3aayuH,
HETOYHOCTH MPHU BBINOJHEHUH T€OMETPUUYECKUX MOCTPOEHUN U T. .

Heoouémamu  cuvTaroTcs  HEPALMOHANbHBIE  3allUCH  TNPU  BBIYUCIICHUSX,
HEpalMOHAIbHBIE TPUEMBI BBIYHCICHUH, MPEeoOpa30OBaHMK W pEIICHWH 3ajaad,
HEOpE)KHOE BBIIOJIHEHUE YEpPTeKEeW W CXeM, OTACNIbHbIE TOTPEIIHOCTH B
dbopMynHpoOBKe MOSCHEHUS WU OTBETa K 3amade. K HepoueTtaM MOXKHO OTHECTH U
IpyTrue HEIOCTaTKHW PaOOThl, BbI3BAHHBIC HEJOCTATOYHHIM BHHUMAHHEM YYalllMXCH,
HAIMpUMEP: HEMOJHOE COKpalleHWe Ipo0ed WM YJICHOB OTHOIICHUS; OOpalieHue
CMEIIaHHBIX YHCENl B HEMPABUIBHYIO IPOOb MPHU CIOKEHUU W BBHIYMTAHHUH, TPOIYCK
HAaWMEHOBAHUI; MPOMYCK YHCEN B MPOMEXKYTOUHBIX 3aIUCAX; MEPECTAaHOBKA MHU(P
MIPY 3aIMMCH YHCEIT; OMIMOKH, TOMYIIEHHbIE TIPU MePENUCHIBAHUY U T. II.

OueHka NUCBMEHHON pal0OThl MO BBIMOJHEHUIO BBIYUCIUTENBHBIX 3aJaHUld U
anreOpanyecKkux npeoopazoBaHuil

Buoicokuit ypoeenv (ommemka «5») craBUTCS 32 O€3yKOPHM3HEHHOE BBIMOJTHEHUE
MMICBMEHHON paboThI, T. €. a) €ClIi PEIICHUE BCeX MPHUMEPOB BepHOE; 0) eciau Bce
JNEUCTBHS U peoOpa30BaHUS BBIMOJIHEHBI MPABUIIBLHO, O€3 OMIHUOO0K; BCE 3aMKMCH X0/1a
pelIeHUs PaCIOIOKEHbI MOCIIEIOBATENIbHO, a TaKXKe ClelaHa MPOBEpKa pEILICHUS B
TeX clly4asx, Korja 3To Tpedyercs.



Iogvruennutit yposenv (ommemra «4») craBuTCs 3a pabOTy, KOTOpas BHITOJIHEHA B
OCHOBHOM TMpaBWIbHO, HO JONyIleHa ojaHa (HerpyOas) omuOKa WU JABa-TPU
HEJ0YETA.

ba3zoevtit yposenv (ommemrka «3») CTaBUTCS B CIEYIONINX CIyYasX:

a) ecnu B paboTe mMmeeTcs OJHA rpyOas omwuOka U He Oosiee OJHOU HErpyoOoit
omnOKu; 0) Mpy HATMYUU OJHOU rpyOOil OMIMOKKU M OTHOTO-ABYX HEJ0YCTOB; B) MpHU
OTCYTCTBUU TpyObIX OLIMOOK, HO MPH HAJUYUMU OT JABYX J0 YETHIPEX (HErpyObIX)
OLIMOOK; T') IPU HAJIUYUU JBYX HErpyObIX OLIMOOK M HE 0oJjiee TPEX HEOYETOB; 1)
OpU OTCYTCTBMM OUIMOOK, HO MPHU HAJUYMM YETHIPEX U 0oJiee HEJOUETOB; €) eClu
BEPHO BBHIMIOJIHEHO 00Jiee OJIOBUHBI 00beMa Bcell paboThl.

Huowce 6azo6020 yposenv (ommemka «2») CTaBUTCS, KOTJa 4YHCIO OIIMOOK
NPEBOCXOJUT HOPMY, MpPH KOTOPOH MOKET OBITh BBICTABIICHA MOJOXKUTEIbHAS
OLICHKA, WJIU €CJIU MPABUIILHO BBITIOJHEHO MEHEE 10/108UHbl BCEH pabOTHI.
Ipumeuanue. OT™METKA «5%» MOXKET OBITH MMOCTABJIEHA, HECMOTPS HA HAJIMYUE OJIHOTO-
IBYX HEJOYECTOB, €CJIM YYEHUK Jall OpPUTHMHAIBHOE pelleHUe 3a/aHuid,
CBUJIETEJIbCTBYIOIIEE O €r0 XOPOIIEM MaTeMaTH4YeCKOM Pa3BUTHUH.

OuneHka NuCbMEHHOH PadoThI MO PelIeHUI0 TEKCTOBBIX 33124

Buoicokuit yposenv (ommemka«5») CTaBUTCS B TOM Clyyae, KOTJa 3ajiada penieHa
NPaBWIBHO: XOJ pEIICHUs 3aJadd BEpeH, Bce JEHCTBUS M Tpeodpa3zoBaHUs
BBIMIOJTHEHBI BEPHO M paIMOHAIBHO; B 3ajaye, pemaeMoil ¢ BOMNPOCAMH WM
MOSICHEHUSIMU K JIEUCTBUSIM, JJAaHBI TOYHBIE W MPaBWIbHbIE (HOPMYIUPOBKY; B 3a7a4e,
pelraemMoii ¢ TIOMOUIBI0 YypaBHEHHS, IaHbl HEOOXOAMMBIE TOSICHEHUS; 3aIllCU
NPAaBWIbHBI, PACIIOJIOKEHBI TOCIEOBATEIbHO, JaH BEPHBIM W HMCUEPIBIBAIOIINI
OTBET Ha BOMPOCHI 3a/lauy; clejaHa MpoBepKa pelieHus (B TeX clydasiX, KOrja 3TO
TpedyeTcs).

Iogviumennotit yposenv (ommemka <«4») CTaBUTCS B TOM Ciydae, €CIH TIpH
MPaBUWIILHOM XOJI€ PEIICHUs 3a7a4d JOIMyIIeHa OHa Herpyoas onmmoOKa Wiu JIBa-TpH
HEJ04eTa.

bazoevtit yposenv (ommemka «3») CTaBUTCA B TOM CJydae, €CIM XOJ PEIICHUS
MPaBWIBHBIN, HO: &) IOMYIIIeHa OIHa rpy0as ommbKa 1 He Ooyiee OHOM HEeTpyOoii; 0)
JoTyIIeHa ofHa Tpy0as ommOka u He Oojee NBYX HEIOYETOB; B) JOIMYIICHBI TPH-
4eThIpe HeTpyOble OMMOKU IPH OTCYTCTBUU HEJIOUETOB; T') AOIMYIICHO HE Ooee AByX
HErpyObIX OMIUOOK U TPEX HEJIOUYETOB; 1) MPU OTCYTCTBUH OMIMOOK, HO MPU HATHUYUH
0oJree TPEX HEJTOUYETOB.

Huxe 6a3z06020 yposenv (ommemka «2») CTaBUTCS B TOM Clly4ae, KOTIJa YHCIO
OomKOOK TMPEBOCXOAUT HOPMY, TpPH KOTOPOM MOXKET ObITh BBICTaBJICHA
MOJIOKUTEIIbHAS OLICHKA.



Ilpumeuanus.

1. OtmeTka «5 » MOXET OBITh TMOCTaBJICHA, HECMOTPS HAa HAIUYME OMHCKH WU
HEJ0YCTa, €CIU yYEHUK J1ajl OPUTHHAIBHOE pEILICHHE, CBUACTEIbCTBYIOIIEE O €r0
XOpOIIIeM MaTeMaTHIeCKOM Pa3BUTHH.

2. TTonoxuTenbHas OMCHKA « 3 » MOXET OBITh BHICTABJICHA YUYEHUKY, BBITIOJHUBIIEMY
paboTy HE MOJHOCTHIO, €CJIM OH 0€30IIMO0YHO BBIMIOJHUI 00Jiee MOJOBHUHBI 00bEMa
Bcell paboThI.

Ouenka KOMOMHUPOBAHHBIX MUCHMEHHBIX PA0OT MO MaTeMaTHUKE.

[TucprmenHas paboTa Mo MaTeMaTUKe, MOJIeKAIasi OLICHUBAHUIO, MOXKET COCTOSATh U3
3aJ1a4 ¥ TpuMepoB (KoMOMHUpOBaHHas pabora). B sToM ciiyyae mnpemnojaBaTelb
CHayaja JacT MPEIBApPUTEIIbHYIO OIICHKY KaKJOW 4YacTh paboThl, a 3aTeM OOIIYIo,
PYKOBOJICTBYSICH CJICTYIOIIHM:

a) ecnu o0e 4yacTu pabOThl OIIEHEHBI OJWHAKOBO, TO dTa OTMETKA JOJDKHA OBITh
oO1ieit 171s Bceit paboThI B 1IEJIOM;

0) ecu OLIEHKH YacTel pa3HsITCs Ha OJIMH Oajll, HAalpUMED, TaHbI OTMETKH «5» U «4»
Wil «4» U « 3 » U T. ., TO 32 paboOTy B I[EJOM, KaK MPaBUJIO, CTABUTCA HU3IIAS U3
JIByX OTMETOK, HO MIPH 3TOM yUUTHIBAETCSl 3HAUEHHUE KaXKJI0M U3 YacTeil padoThI;

B) HHM3IIas U3 JBYX JAaHHBIX OTMETOK CTaBUTCS W B TOM cCllyyae, €CJIM OJHAa 4YacTb
paboThl oleHeHa OamoM «5 », a apyras — OamioMm «3 », HO B 3TOM Clydae
IpernoaBaTelb MOXKET OLEHUTh TaKylo paboTy B II€JIOM OamioMm «4» TpH yCIOBUH,
YTO OTMETKA «5» MOCTaBIICHA 32 OCHOBHYIO YacTh pabOTHI;

I') €CJIM OJHA U3 YacTel paboThl OIleHEeHa O0aIoM «5 » WIH «4», a ipyras — OaioM
«2» umn «1», To 3a BCIO PabOTy B IIEJIOM CTaBUTCS Oaml «2», HO IpernojaBaTelb
MOKET OIICHUTh BCIO pabory OaimoMm «3 » MpH YCIOBUHM, YTO BBICIIAS M3 JABYX
JAHHBIX OIIEHOK IMOCTaBJIEHA 32 OCHOBHYIO 4acTh Pa0OTHI.

Ilpumeuanue. OCHO6HOI CUNTACTCA Ta YaCTh PabOTHI, KOTOpask BKIIOYAET OOJBIIHIA
Mo 00bEeMy WM HamOoJiee BaXKHBIM MO 3HAYEHHUIO MaTepHall N0 M3y4aeMbIM TeMaM
MIPOTPAMMBI.

OuneHka TeKylMX NMCbMEHHbIX pa0doT

[Ipu omeHKe TMOBCETHEBHBIX OOydYalOIMMX paboOT MO0 MaTeMaTHKe YYUTelhb
PYKOBOJICTBYETCSI YKa3aHHBIMH HOpPMaMd OIICHOK, HO YYHUTHIBa€T CTEIEHb
CaMOCTOSITETTLHOCTH BBITIONHEHUS pPAa0OT ydYalmuMHUCSA, a TaKXke TO, HACKOJIBKO
3aKpeTUICH BHOBb M3y4YaeMbIil MaTepual.

Obyuarwowiue TUCbBMECHHBIC  padomul, BBINOJIHECHHBIE  y4YallUMHUCS  BIIOJIHE
CaMOCTOSITEJIbHO C MPUMEHEHUEM pPAHEE HU3YUYEHHBIX U XOPOULO 3AKPENJIeHHbIX
3HaHUM, OIIEHUBAIOTCS MAK Jice, KaK U KOHMPOJibHble PAOOTHI.



Oobyuaroujue THUCbMEHHBIE padomul, BBHIIIOTHEHHBIE BIIOJHE CaMOCTOATEIBHO, Ha
TOJBKO YTO M3YyYEHHbIE M HEOOCMAmo4yHO 3AdKpenjeHHvle TpaBujia, MOTrYT
OLICHUBATBCSl HA 0OUH 6AN 8bluie, YEM KOHTPOJIbHBbIE PaOdOThI, HO OTMETKA «5 » U B
ATOM CITy4ae BBICTABJISETCS TOJBKO 3a Oe3YKOpU3HEeHHO BbIIIOJTHEHHBIE pa0OTHI.
Ilucomennvie padbomel, BHITIOIHEHHBIE B KJIACCE C MPEABAPUTEILHBIM Pa30opoM HX
MO/ PYKOBOJACTBOM YUHWTENs, OLEHUBAIOTCS HA OAMH Oalyl HUXKE, YeM JTO
IpPeayCMOTPEHO HOPMaMM OILIEHKM KOHTPOJIBHBIX TMUChbMEHHBIX pabor. Ho
Oe3yKopu3HeHHO BBITIOJHEHHAs paboTa U B 3TOM cllydae OLEHUBAETCA 0aioM «5 ».
Jlomawnue nucomennvle padomsl OICHUBAIOTCS TaK XK€, KaK KiaccHas pabota
oOy4aromiero xapakrepa.

HopMbl onleHOK MaTeMaTH4YeCKOro AMKTAHTA BBLICTABJISIETCS € Y4eTOM YHCJIA
BEPHO pellIeHHbIX 3aJaHUI:

Bricokuii ypoBeHb (OTMETKa «5»): 4HMCIO BEpHbIX OTBETOB -8. IlOBBIIICHHBIM
ypoBeHb (O0TMETKa «4»): 4HMCIIO BEpHBIX OTBETOB -7. ba3oBbIil ypoBeHBL (OTMETKa
«3»): 4MCII0 BEPHBIX OTBETOB-5,0.

Huxe 6a30Boro ypoBeHb (0OTMETKA «2)»): YUCIIO BEPHBIX OTBETOB MEHEE 3.

Hopmbl onieHOK TecTa:

Breicokuii ypoBeHb (OTMETKa «5) 4YHMCIO BepHbIX OTBETOB - oT 90 nmo 100%.
[loBbIlIeHHBIN ypOBEHb (OTMETKa «4»): YUCIO BepHbIX OoTBeTOB - OT 70 mo 89%.
ba3oBb1ii ypoBeHB (0OTMETKA «3»): UACIIO BEPHBIX OTBETOB - OT 5010 69%.

Huzkuii ypoBeHb (OTMETKa «2»): YUCIIO BEPHBIX OTBETOB - 0 - 49%.

Hopwmpbl O11eHOK yCTHOTO OTBETA:

Bbicokuii ypoBeHb (0TMETKA «5») BBICTABISACTCA, €CIIA YUAIIUNCS:
MIOCJIEIOBATENIPHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30ITMOO0YHO M3JIaraeT y4eOHbBIN
Marepuai; AAaeT OTBET B JIOTMYECKOW IOCIENOBATEIBHOCTU C HCIOIb30BAHUEM
MIPUHATON TEPMUHOJIOTHH;

MOKA3bIBA€T TOHUMAHHUE CYIIHOCTH pPACCMATPUBAEMbIX TMOHATUH, SBICHUH H
3aKOHOMEPHOCTEH,  TEOpUM,  B3aUMOCBS3EH;  YMEET  BBIICIATH  IJIABHOE,
CaMOCTOSTEIILHO MOJATBEP)KIaTh OTBET KOHKPETHBIMH MPUMEpaMu, (hakTamu;
CaMOCTOSATETIFHO aHAJIM3UPYeT W 0000IIaeT TEOPETHYECKUH MaTepuai; CBOOOHO
YCTAaHABIIMBAET MEXKIPEIMETHbIE (HAa OCHOBE paHee MNPUOOPETEHHBIX 3HAHUN) U
BHYTPHUIIPEIMETHBIE CBSI3U;

YBEPEHHO M 0€30MMO0YHO TPUMEHSET MONTy4YeHHBbIC 3HAHWS B PEHICHUU HOBBIX,
paHee He BCTPEUaBIIMXCS 3a]1ay4;

pallMOHATILHO MCHOJIb3YEeT HArJSHBIE MOCOOUS, CIIPABOYHbIE MaTEpUaibl, y4eOHUK,
JOTIOJIHUTENIbHYIO JIUTEpaTypy, MEPBOUCTOUYHUKU, MPUMEHSET YHOPSAOYECHHYIO
CUCTEMY YCJOBHBIX 0003HAaU€HUN MPHU BEJICHUM 3alUCEN, CONMPOBOXKAAIOUIUX OTBET;



UMeeT HeOoOXOJIMMbIE HaBbIKM pPabOThl € MNpUOOpaMu, 4YEpTEKAMH, CXEMaMU U
rpadukaMu, COMYTCTBYIONUMHU OTBETY;

JIOTyCKAaeT B OTBETE HEIOYEThl, KOTOpbIE JIETKO HCHpPABIAET MO TpPEeOOBAHUIO
YUUTETIS.

IoBbIICEHHBIN YPOBEHDb (0TMETKA «4») BBICTABIIACTCS, €CJIM YUALIUICS:
MOKa3bIBA€T 3HAHME BCETO0 H3YYEHHOro Y4eOHOro Mmarepuaia; AaeT B OCHOBHOM
NpaBWIbHBIA OTBET, y4eOHbIM MaTepuan u3jaraeT B OOOCHOBAaHHOW JIOTMYECKOH
MIOCJIEIOBATEIBHOCTH C MPUBEACHUEM KOHKPETHBIX MPUMEPOB, IPU STOM JOITYCKAET
OJIHy HerpyOyroo omuOKy win He Oojee ABYX HEJO0YETOB B HCIOJIb30BAHUU
TEPMHUHOJIOTUU Y4eOHOTO MpeaMeTa, KOTOPhIE MOXKET HCIPaBUTh CAMOCTOSITENIBHO;
aHaNM3UpPyeT U 0000111aeT TEOPETUUECKUN MaTepUa;

COOJTFO/TaeT OCHOBHBIC MTPABWIIA KYJIBTYPBl YCTHOHM peuH; MPUMEHSET YIOPSI0YCHHYIO
CUCTEMY YCJIOBHBIX 0003HAYEHUH NPU BEJICHUH 3aITUCEH, COMPOBOXKIAIONIUX OTBET;
Ba3oBblii ypoBeHb (0TMeTKA «3»), BEICTABIISACTCS, €CIIM YUAIIHACS :

JEMOHCTPUPYET YCBOEHHE OCHOBHOIO COJAEpXKaHUs y4yeOHOro MaTrepuana, UMeeT
npoOebl, He MPENATCTBYIONINE JalbHEeHIIeMy YCBOCHUIO yueOHOTr0 MaTepuaa;
NPUMEHSET MOJIyYeHHbIE 3HAHUS MPU OTBETE HA BOMPOC, aHAIHM3E MPEAJIONKEHHBIX
CUTYyalluii 1o o0pasiy;

JIOTyCKaeT OIMMOKM B MCIOJB30BAaHUU TEPMHHOJIOTUM y4eOHOTO TIPEIMETa;
MOKa3bIBA€T HEJOCTATOUHYIO C(HOPMHPOBAHHOCTH OTICIbHBIX 3HAHUNW U yMEHHM;
BBIBOJIBI U O0OOIIECHHUS apryMEHTHPYET ¢J1a00, JOMyCKAaeT B HUX OIIUOKH;
3aTpyaHSACTCS TPH aHAIKM3e U 0000IIeHNH Y4eOHOTO MaTeprara;

JIA€T HEMOJIHBIE OTBEThl HA BOMPOCHI YUYUTENS WU BOCIPOU3BOIUT COACpPKAHUE
paHee IPOYUTAHHOTO YYEOHOTO TeKCTa, c1ab0 CBSI3aHHOTO C 3aJJaHHBIM BOIIPOCOM;
UCIIOJIb3YeT HEYMOPSIOYCHHYI0 CHUCTEMY YCJIOBHBIX OOO3HAYEHMH TIpU BEJICHUU
3aMMCcel, CONPOBOXKIAOIINX OTBET.

Huzke 62a30B0r0 ypoBeHb (0TMETKA «2») BBICTABIISIETCS, €CIU yUaAlIUNC:

HE PacKpbUI OCHOBHOE COJIepKaHKe yueOHOTO MaTepuaia B Mpejesax MoCTaBICHHBIX
BOIIPOCOB; HE yMEET MPUMEHATh WMEIONIMECS 3HAHUA K PEHICHUI0 KOHKPETHBIX
BOIIPOCOB M 33/1a4 MO 00pasily;

JIOTyCKaeT B OTBETE 0oJiee MBYX IpyOBIX OMIMOOK, KOTOPHIE HE MOXKET HUCIPABUTH
JlaKe TPY TTOMOIIY yYAITUXCS U YIUTEIIS.



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoaudecTBO 4acoB
Ne Jara
w/n Tema ypoka Beero KonTpoabHubie IIpakTuyeckue H3yIeHns
padoTsbI padoTsbI
1 MHo0xecTBO, orepaluy HajJl MHOKECTBaMU 1 1
HMX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a9
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUIHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenne npoOeli U MPOIICHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 33724
8 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 ApudmMeTnueckue orneparuu ¢ 1
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monaynbs AeCTBUTEIBHOTO YHCIIA U €r0 1
CBOICTBA
11 [TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBUIIa 1




OKpYTJICHHS, IPUKUIKA U OLICHKA PE3yJIbTaTa
BBIUMCIIEHUN

12

OCHOBHBIE MCTOABI PCHIICHUS HCIIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCIIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEeHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHHI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTpUIBI 2X2, €10
F€OMETPHUYCCKHUI CMBICI U CBOHCTBA;
BBEIYHCIIEHHE €r0 3HAUECHHUS

21

IIpuMeHeHue onpeaeuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

22

Pemenne MPUKIIAIHBIX 3a1a4 C IOMOIIIBIO




CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

25

@OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie pyHkiuu. Komnosunus

byHKIMNA

26

I'paduk pynkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB QYHKINN

27

OO6acTh onpeesieHns] © MHOYKECTBO
3HaueHu# ¢pynkuuu. Hymu ¢pyHkumm.
IIpoMexyTKH 3HAaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumeHblliee 3HaYCHHUE
(YHKIIMH Ha TPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DneMeHTapHOe UCCIIeI0BAaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUN

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

33

CreneHsn ¢ LEIBIM IToKa3aTeiaeM. bruHom
Hrrotona




Crerens ¢ LICIBIM MOKa3aTelieM. bunom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYPAJIBHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 KonTtposneHas padota: "Crenennast pyHKIHs.
E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIH,
COJIepKalluX CTENEeHH U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppaunonansusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIECHUU
MpPpalMOHAIIBHBIX YPABHEHUM

46 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIECHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

41 HppalMOHAIIbHBIX YPaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIbHBIX YPAaBHEHUM
CaoiicTBa u rpauK KOpHs N-0if CTETIEHN KaK

49 (dbyHKIIMM OOpATHOU CTETEHU C HATypaTbHBIM
roKasarejaemM
CpoiicTBa u rpauK KOpHs N-0ii CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOM CTETIEHU C HATypaTbHBIM
roKasaresaemM
KonTponsnas pabora: "CBoiicTBa u rpaduk

o1 KOpH# N-o¥ creneHu. MppanuonaibHbIe
ypaBHEHUS"

59 CreneHb ¢ pallMOHAJILHBIM IIOKA3aTeleM U e€
CBOMCTBa

53 CreneHb ¢ pallMOHAJILHBIM NIOKA3aTeleM U e€
CBOMCTBA

54 CreneHp ¢ pallMOHAJIbHBIM NIOKa3aTeIeM U eé
CBOMCTBA

55 IToxa3zaTtenbHast GpyHKUMSA, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKUUN A5
peleHus ypaBHEeHUH

57 Hcnonb3oBanue rpaduka GyHKIUN A5
peLIeHNs ypaBHEHUI

58 Iloka3zarenpHble ypaBHEeHUA. OCHOBHBIE

MCTOJbI PCIICHUS IMOKA3ATCIIbHBIX




YpaBHEHUI

[Tokazarenbublie ypaBHeHU. OCHOBHbIE

59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU

61 KonTponsnas pabora: "[loka3arenpHas 1

ks, [TokasarenpHbIC ypaBHEHUS
[Tokaza "

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CoiicTBa orapugpma 1

65 JlecsiTuuHBIe U HATYpaJIbHBIE JTOTAPUPMBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX

67 ’ 1
sorapudmsl
[IpeoOpazoBanue BEIpAKEHUI, COLEPKALIUX

68 ’ 1
sorapudmbl
[IpeoOpazoBanue BEIpAKEHUI, COLEPKALIUX

69 ’ 1
sorapudmsl
Jlorapudmmnueckas KLU, €€ CBOWCTBA U

70 ’ 1
rpaduk
Jlorapudmnueckas KLU, €€ CBOMCTBA U

71 ’ 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUN A5 1
pelieHus ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUN 715 1




peuieHus ypaBHEHUI

Jlorapudmmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl pEIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pEIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/1bl pelIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILICHUN
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

79 KonTtponsHas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBueHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEIEIIEHNE TPUTOHOMETPUYECKHUX
(GYHKIUI YUCIOBOTO apryMeHTa

85 Tpuronomerpuueckas OKpy>KHOCTb,




OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

03 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUHN

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUHT 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUT 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

100 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1
KonTposnsHast padoTa:

101 "TpUroHOMETpHUECKHE BBHIPAKEHUS U 1
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 nocieaoBarenbHocTeld. MeTton 1

MaTeMaTHYECKOM HHAYKIIUU




MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocienoBarenbHoCTU. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 beckoHeuHo yObIBatoI1asi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIeH
r€OMETPUUECKON IPOTPECCUH

108 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyna CIOKHBIX MPOLIEHTOB

109 JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbras padota: "[locnenoBarenbHOCTH
U nporpeccun”

112 HenpepsiBHBIC PYHKIIMHK U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMHA

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Mertoa uHTEpBaJIOB ISl pEICHUS
HEPaBEHCTB

117 Metoa MHTEpBaJIOB ISl pEICHUS

HCEPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

118
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1ad

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1ad

121 IlepBas 1 BTOpas Mpou3BOIHBIC KITUHA

VH

122 Ornpenenenue, reOMETPUUECKUI CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHeHHEe KacaTelbHON K rpaduKy
byHKIIIN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

126 [Tpou3BoIHEIE 2JIEMEHTAPHBIX (DYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIMH QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMMO3UINU (QYHKIUI

130 [IpousBoiHAs CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIIO3UIIUU (QYHKITUI

131 KonTtponsHas padora: "[IponszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs




3HaHui: "Oyakuun"

134 HTorosas KoHTpoJbHAs paboTa 1 1
135 HroroBas KOHTpoJbHAS paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Maremaruka: anreOpa W Hauyajga MaTEMaTHYECKOTO aHalu3a, reomerpus. Airedpa W Havaia
MaTematudeckoro anamusa. 10-11 kmaccer:0a30BbIiM yriuyOn€éHHbI ypoBHU: y4deOHuk/ IILA.
Amumos, FO.M. Konsirun, M.B. TkauéBa, Mocksa: [Ipocsemienue, 2022.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.

Yue6Huk: Anrebpa n Had. maT. aHanu3a. 10-11kn. Anumos WL.A. n gp_201Anrebpa n Havyana
MaTemaTtmyeckoro aHanuaa. Metogudeckne pekomengaumn. 10 knacc: nocobue gns ydmtenen
obweobpaszoBart. opraHnsauun / M. K. MNotanos, A. B. LLeBknH. — M.: lNpoceeweHune, 2013. —
191 c.: un. — (MI'Y — wkone).

Anrebpa n Ha4yana matemaTtumdeckoro aHanusa. ugaktnyeckme marepumansl Kk yuebHuky LLLA.
AnumoBa un gpyrux 11 knacc: y4eb. nocobue ans obieobpasoBar. opraHM3auunn: 6asosbii 1
yrny6n. ypoeHu / M. . lWabyHuH, M.B. Tkauésa, H.E. ®énoposa. - 8-e n3g.-M.: lNpoceelleHme,
2017. — 207 c.: un.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET:

1.

EnunHoe cogepkaHue obero obpasoBaHus — EguHoe cogepxaHne obuiero obpasoBaHms
(edsoo0.ru)

Poccuiickasa anekTpoHHas wkona https://resh.edu.ru/

MaTemaTudeckme onumnuagbl U onuMNuagHble 3agayn, — [ANEeKTPOHHbIN pecypc], — pexum
aoctyna: http://www.zaba.ru.

MeToguka npenogaBaHna MaTeMaTUKN — [BNEKTPOHHBLI pecypc], — pexxumM gocTyna:
http://methmath.chat.ru.

PeecTtp npumepHbIX 06LLe0bpa3oBaTenbHbIX MPOrpaMmm [3NIEKTPOHHbBIA PECYPC], — PEXUM
poctyna: http://www.fgosreestr.ru.

MyTteBoguTenb «B M1pe Haykn» AN LWKONbHUKOB [3MEKTPOHHbBIN pecypc], — pexunm goctyna:
http://www.uic.ssu.samara.ru

OneKTpoHHast XxpecTomaTusa No METOAMKE NpenogaBaHst MaTeMaThKN [3NEeKTPOHHLIN pecypc], —
pexum goctyna: http://fmi.asf.ru.
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