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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromipecs OBJIaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpsl U Hayajdl MaTEMaTHYECKOTO aHajiu3a 3akKjajblBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMHN Pa3BUTHS IKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUs U B
MOBCETHEBHOM >XM3HHU. B TO ke BpeMs oBiajcHUE aOCTPAKTHBIMH M JIOTHUYECKU
CTPOTUMH KOHCTPYKIIUSAMH aireOpbl MU MaTeMaTHYECKOr0 aHajin3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOTUI0, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIro
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTYallHH,
UHTEpPOpETAllMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJIE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTCHIIUAJTIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIINI
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIoleil MpOJOJKUTENbHONM  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYyYEHHBIN
pe3yJbTar.

B ocHoBe MmeTonumkm oOydeHus anredpe W HadajlaM MaTeMaTHYeCKOTro
aHaIH3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Hauaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COAEPKATEIBbHO-METOANUECKUE TMHUM: «Hucna
U BblUUCHEHUs», «DyHKIUU U rpadukny, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoxkecTBa U JOruKa». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMAsCh HOBBIMA T€MaMHU M pasnenamu. [laHHBIN
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHaln3, TEOpUs MHOXKECTB, MaTeMaTHdecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Ooree
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOJTYYCHHBIC TPH M3YYCHUH Y4eOHOTO Kypca, IJis
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HaYaTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOIKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JACIICHUE Halelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHON CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEH peaJbHOTO MHpa, LUIMPOKO HCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOydarouluecs OBJAJCBAIOT pPa3lIMYHBIMA METOJAaMU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCIOIB3YIOTCS MpH
UCCIIeOBAaHNM (DYHKIUH C MOMOIIBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXJACHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast comepikaTenbHas TUHUS BKIIOYAET B ce0s Takxke GOpPMHUPOBAHUE YMCHHM
BBITIONHATH  pacu€Thl 10  QopMyrnaMm, mpeoOpa3oBaHMsl  PalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
collepKalluX CTEIeHW W JiorapudMbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Marepuajia  MPOUCXOIUT  JallbHEWIee  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINIJICHUS OOydYarOIMUXCs, (GOPMHUPYIOTCS HABBIKU JICTyKTHBHBIX
paccykaeHu#d, pabOThl ¢  CHMBOJBHBIMH  (opMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTECH W 3aBUCMMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AnredOpa
npeniaaraet d(QQeKTUBHBIE WHCTPYMEHTBI JUIS PENICHUS MPAKTUYCCKUX H
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISJIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CopepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMH ©W TpaduKU» TECHO
NEpeIIeTaeTCsl ¢ JPYTUMHU JIMHUSAMH YYeOHOTO0 Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIC 337aT MOCIICIOBATEIBHOCTh U3YUCHHS MaTepuaia. V3ydeHne CTeIeHHOM,
NOKa3aTeIbHOM, JIOTapu(PMHUUCCKONW U TPUTOHOMETPHICCKUX (PYHKITUH, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHHE (DYHKIMHA TSI PEIICHUS 3aJad M3 JPYTruX y4eOHBIX
NIPEIMETOB U PEAIbHON KM3HU TECHO CBA3aHO KaK C MAaTEMAaTHYCCKUM aHAJIM30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (OpMYyJaMu 3aBUCUMOCTU MEXKIY
pa3TUYHBIMUA BETUYMHAMH, MCCIEIOBATh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYHMHAMH B
pasnmuuHoOi opme: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHusi «Hauyama mMaTeMaTHYecKOTro aHaln3ay TMO3BOJISIET
CYIIECTBEHHO PACUIUPUTHh KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIAIHBIX 3aj]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduku  CIOXHBIX (GYHKIWNA, ONpENeNsiTh WX HauOOJbIIME W HAUMEHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI Te, HAXOAWTh CKOPOCTU U
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHUYECKUX MOJENIed pealbHBIX CHTYaIluH,
MO3BOJISIET HAXOJUTh HAWJIydlllee pPENICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COIMAITEHO-YKOHOMHYECKHX, 3a/]adaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO
aHanmm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-TIOTHYECKOTO |
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUIH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE W HUCKyccTBe. OOydarommecs y3HAIOT O



BBIJIAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJjiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIUM BCE pa3ieiibl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEeMaTHKU U HMCIOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO €  DJJEMEHTaMU
MaTeMaTHYECKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOoM Kkypce «Anrebpa M Hadajla MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHUs BILUIETEHBI B KAXKbII U3 pa3esioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepra
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3MPOBATh  MPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenune yueOHOro kypca «Anrebpa W Hayalla MaTEMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JCCATUYHBIE JIPOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepanuu ¢ JEUCTBUTENBbHBIMU  4uCIaMU.  MomyJib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI IS PEIICHUS MPAKTHISCKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

Jlorapudgm umcna. CpoiicTBa jorapudma. JlecsaTUuHblE W HATypalbHbIE
Jorapu@mel.

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

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBaHre BEIPAXKEHUA, COACPKANTUX JTOTAPUPMBEI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JIMHEWHBIX ypaBHEHUW. Marpuma CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHWe IIOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 Pa3JIU4HbIX 00NacTe HAYKH W peajbHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 Heu€THbIe QpyHKIMU. [lepuonnueckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE X IPAPUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHass U jorapudpMuueckass (yHKIIMH, WX CBOMCTBA M T'padUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1S pEIICHUS ypaBHEHUH.

TpuroHomeTrpuyeckasi OKPYKHOCTb, OINpPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B PEANBHBIX IIPOLECCAX U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hauvana maTeMaTH4eCKOro aHaJu3a

ITocnneqoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTH4YECKOIO aHAJIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yoObiBaromas
reometrpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKON
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoLeHTOB. lMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]1ad
MPUKJIAJIHOTO XapaKTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBast u BTOpas npousBoaHble QpyHKIMKU. OnpeaeneHue, reOMETPUIECKUNA U
(du3nUecKuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  AIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (DYHKIUH.

MHoxecTBa U JIOrMKa

MHoxecTBO, oOIlepallud HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuii ol nenurtens (nanee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputMma EBkimnaa ais pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHd W3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHNs] PU3NUYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYINHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3ajJad U3 Pa3JIMUHbIX 00JacTed HayKu M peaabHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonpl pelieHus ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C MapaMETPAMMU.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HU.

Havana MmaTeMaTH4eCcKOro aHajamu3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
OPUKIAOHBIX 3ajadax, sl ONPEACIICHUS CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mno gopmyne Hetorona-JleiOnua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAAEH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPAaBHEHHUU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UILIMU 00YUaIOIIETroCcs KaK akKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKOW MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO TMOBEJICHHS, CBSI3aHHOIO C IMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
MHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE IIOCTYMKOB W OIIGHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW esSTEIbHOCTH, JTaroB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIE, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHEIE;

BBISIBIIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKACHUSIX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHJYKTUBHBIX YMO3AKIIOUCHUI, YMO3aKIIOUEHUH 10 aHAJIOTHH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3ajauu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIIECCa, a TaKKe BbBIABUTATH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHHUsS 3ajlayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHApY)KMBATh PAa3IMYUE W CXOJCTBO TMO3UIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3eHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHThI PELICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTU4YeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTH)KCHUS WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelieHHW YYeOHBIX 3ajJady, MNPUHUMATH IeIb COBMECTHOMU
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce 0Oy4arouIuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTh
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIb30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHMUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C MOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBIO MATpHIl U OIPEACIUTEIICH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA pE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKMCTBA norapu@mMoB JUISL npeoOpa3oBaHUs
norapuMUYECKUX BBIPAKEHUH;

CBOOOIHO OMEepUpOBaTh MOHSATUSMU: HppPAlMOHAIbHbIE, MOKAa3aTeIbHbIE U
JorapuMHUUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI A MPeoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA II0 YCJIOBUIO 3a7add, WCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKUUH, rpaduk QyHKUIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBbIM TOKa3aTeleM, TpauK CTENeHHONW (QYHKIMU C HATYPAIbHBIM U IIEIbIM
nmokasatesneM, rpaduK KOPHsI N-Oi CTENeHW Kak (yHKIUH OOpaTHOW CTENEHU C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO OMEpPHPOBATH TMOHATHSAMHU: TOKa3aTellbHas U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pEHIeHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeeseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUH 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATh TOHATUSAMHU: apuMeTHyecKas M TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: HENPEpPhIBHbIE (QYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
$yHKIMHU, KacaTenabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OINEpUPOBaTh  TMOHATUSAMH: MHOXECTBO, ONEpallMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEpPUPOBATH MOHSTUSMH: OIpEICIICHUE, TeopeMa, YypaBHEHHUeE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Ayredpa u Hauajga MaTEMAaTHUYECKOTO aHAJIA3ay:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHMCEJ, MCIOJIb30BaTh MNPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCell, MPEJCTAaBIATh KOMIUIEKCHBIE YWCIIa B anredpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH aprU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapumMuyYecKre HEPaBEHCTBA, HAXOJIUThb HUX PEIICHUS C IOMOUIBIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa M COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palroHaIbHbIE, VMppaluoOHAIIbHBIE, MokasaTejbHbIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh pealibHbIe CHUTyalldd Ha S3bIKe alreOphl, COCTaBJIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKW (YHKIIUHA C TOMOIIBI0 DJIEMEHTApHOIO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImi;

NPUMEHATh (PYHKIUUA JJI MOJICIUPOBAHUS M MCCICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAMMEHbBIIIee 3HAaUCHUS (YHKIIMU HETPEPHIBHON Ha
OTPE3KE;

HCTIOJIb30BAaTh TMPOU3BOAHYIO IS HAXOXKJACHHUS HAWIYYIIErO0 PEHICHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-2KOHOMHUYECKUX, 3ajayax, s
OmNpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpauKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HaXOAHUTh IEpPBOOOpA3HbIE 3JIEMEHTAPHBIX (PYHKIUNA U BBIUYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pelmaTe NpUKIaJAHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 | 5
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1 3
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 | 3
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 | 5
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 | 3
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 | 4
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 4
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 26




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| I/IccneILOBaHI:Ie (GYHKINN ¢ TOMOUIBIO ” | 4
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1 3
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1 3
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, mokazareabHble U 24 1 5
norapuMudecKkue HepaBeHCTBA
5 KomnunekcHeie uncna 10 1 2
6 HarypanbHble U 1ienbie yncina 10 1 2
Cucremsl pallMOHAIBHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1 3
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1 4
I1 606
9 OBTOPGHI/IC, 000011eH1Ee, CHCTEMAaTH3aLUs 16 ) 4
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
136 10 30







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 0BpazoBaTENBHbIC
padoTsbI padoThI pecypest
| MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 |
HX CBOMCTBaA
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO 1 0.5
ammapata sl pelIeHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANIECKUE APOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1
pelIeHMs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS | 0.5
pelIeHMs TPUKIIAIHBIX 3a/1a4
g JeicTBuTenbpHble yncia. PanponaabHbie U |
HppalMOHAJIbHBIC YHUCIIA
9 Apudmernueckue omneparuu ¢ |
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 | 0.5

CBOICTBA




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

0,5

14

OCHOBHBIE MCTOABI PECIICHUSA TCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTro4JIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpUILI 2X2, €10
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

0,5

21

[IpuMeHeHue onpeaenuTens 1 peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

0,5

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

OyHKIMSA, CTIOCOOBI 3a1aHusT (DYHKIIUH.

B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemMeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB PYHKINN

0,5

27

OO6nacTh onpesesieHus] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [IpomexyTkn
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HauMeHbllIee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

0,5

30

Jluneiinas, KBagpaTuyHas U JpOOHO-
nuHeitHas GyHKUIUU

0,5

31

SHCMCHTapHOG HUCCIICAOBAHUEC U ITOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICA0OBAHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUI

33

Crernens ¢ LICIBIM MOKazaTeneM. buanom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTeleM. bunom

34 0.5
Herorona
35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk
36 Kontponbnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa u rpaguk”
37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIICHU U €r0 CBOMCTBA
33 Apudmernueckuil KOpeHb HaTypaJIbHOU 0.5
CTETEeHU U ero CBOMCTBa
39 [IpeoGpa3oBaHMs YUCIOBBIX BBIPAKEHHUI,
COJIepKaluX CTENEeHH U KOPHU
40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIEpXKaIIUX CTEIIEHU U KOPHU
A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, 0.5
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE
42 METO/Ibl PEHICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
43 METO/Ibl pELICHUSI UPPALUOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
44 METO/IbI PELICHHS] UPPALUOHAIBHBIX 1
yYpaBHEHUH
45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU

UppalMOHAIbHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAJIbHBIX YpaBHEHUI
A7 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPaBHEHUM
43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU |
HppalMOHAIIbHBIX YPaBHEHUM
CaoiicTBa u rpauK KOpHs N-Oi CTETIEHU KaK
49 (dbyHKIIMM OOpaTHON CTETIEHU C HATypaTbHBIM
roKasarejaemM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHN KaK
50 (dbyHKIIMM OOpaTHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
KonTponbnas pabora: "CsoiicTBa u rpaduk
51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHEeHUS"
5 CreneHb ¢ pallMOHAJILHBIM IIOKA3aTeleM U €
CBOMCTBa
53 CreneHp ¢ pallMOHAJILHBIM IIOKa3aTeleM U eé
CBOMCTBA
54 CreneHp ¢ pallMOHAJILHBIM IIOKa3aTeleM U eé
CBOMCTBa 05
55 IToxa3zaTtenbHast GpyHKUHMSA, €€ cBOICTBA U
rpaduk
56 Hcnonb3oBanue rpaduka GyHKIUN A5
pelIeHNs ypaBHEHUI
57 Hcnonb3oBanue rpaduka GyHKIUN A5 0.5
pelIeHNs ypaBHEHUI
58 Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE




MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX ypaBHeHI/If/'I

[Tokazarenbubie ypaBHeHU. OCHOBHbIE

59 1 1
METO/1bl pEIIEHUsI T0KA3aTEIbHbIX YPaBHEHUN
60 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE |
METO/1bl pEIIEHUSI T0KA3aTEIbHbIX YPaBHEHUN
61 KonTponsnas pabora: "[lokasarenpHas |
kuust. [lokasarenpHbIe ypaBHEHUS
VH [Tokaza "
62 Jlorapudm uucna. CpoiictBa orapugpma 1
63 Jlorapudm uucna. CoiictBa orapugpma 1
64 Jlorapudwm uncna. CBoiicTBa norapupma 1 0,5
65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPU(PMBI 1
66 JlecsiTuuHbIE U HATYpaJIbHBIE JTOTAPUPMBI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX
67 ’ 1
sorapudmsl
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX
68 ’ 1
sorapudmsl
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALTNX
69 ’ 1 1
soraprudmsl
Jlorapupmuueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
Jlorapudmmnueckas KLU, €€ CBOMCTBA U
71 ’ 1 0,5
rpaduk ’
7 Wcnonb3oBanue rpaduka GyHKIUN A5 |
peleHus ypaBHeHUH
73 Hcnonb3oBanue rpaduka QyHKIUN A5 | 0.5
peleHus ypaBHEeHUH ’
74 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPU(PMUIECKUX
YpaBHEHUI

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl peLIeHUs JJorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE
76 METO/1bI peIIeHUs] Jorapu(PMUUECKUX 0,5
YpaBHEHUU
77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN
73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN
79 KonTponsnas pabora: "Jlorapudgmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "
20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 0.5
YHCIIOBOTO apryMeHTa
2 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
23 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,
84 ompeeNieHue TPUTOHOMETPUIECKHUX
(GYHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
85 OmpeieJIEHuEe TPUTOHOMETPUUECKHUX 0,5

(GYHKIMI YHUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0,5
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIbI 1 0,5
90 [IpeobpazoBaHre TPUTOHOMETPHIECKUX |
BBIPAKEHUIN
o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKECHUI
9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpAKEHUI
93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1 .
BBIpAKEHUI
94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
96 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1 0,5
97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
98 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
99 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1 0,5
100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1
KonTponsHas pabora:
101 "TpuroHoMeTpruyecKue BbIpAKEHUS U 1
TPUTOHOMETPHUUECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
102 MocJIeI0BaTeIbHOCTEN. MeTox 1
MaTeMaTU4EeCKON MHAYKIUU
103 MOHOTOHHBIE U OTPAaHUYEHHBIE |

IOCIICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHalIn3a




OECKOHEUYHO MAJIbIX

104 ApupmeTrnueckasi mporpeccus 0,5
105 I'eomerpuueckas nmporpeccust
106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust
107 CymMa GeckoHEYHO YOBIBaroOIIeH 0.5
r€OMETPUUECKON IIPOTPECCUH
108 JIMHENHBIN ¥ SKCTIOHEHIUAJIBHBIA POCT.
Hucno e. @opmyina CIOKHBIX MPOLIEHTOB
109 JIMHEHBIN ¥ SKCIOHEHIIMATIbHBIA POCT. ]
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB
110 Hcnonb3oBanue mporpeccuu Ajsi peneHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
11 Kontponbras padota: "[locnegoBarenbHOCTH
u nporpeccun”
112 HenpepriBHbIC PyHKIINMHN ¥ UX CBOWCTBA
113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKIMHA
114 CaoiicTBa (h)yHKIIUH HENIPEPHIBHBIX Ha
OTpEe3Ke
CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
115 0,5
OTpEe3Ke
116 Meto1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB
117 Meroa MHTEpBANIOB ISl pELICHUS HEPABEHCTB
118 Meroa UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB 0,5
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX

GyHKIM 1715 pereHus 3a1a4




IIpuMeHeHne CBOMCTB HEIPEPBIBHBIX

120 . 0,5
GyHKIMH 18 pereHus 3a1a4
121 [lepBas u BTOpas Mpou3BOAHBIEC GYHKIUU
122 OnpeﬂeneHHf, T€OMETPUUECKHUI CMBICTT
IIPOU3BOIHOM
123 Onpe)leneHHf, (bU3UYECKU CMBICI 0.5
MIPOU3BOIHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIMN
125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIIN
126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 0,5
128 IIponsBoaHas CyMMBbl, IPOU3BEICHMUS,
YAaCTHOTO U KOMITO3UIIMU (QYHKIUH
129 IIponsBoaHas CyMMBbl, IPOU3BEICHMUS, 0.5
YaCTHOTO U KOMITO3ULIMU (QYHKLUH ’
130 IIpousBoaHas CyMMbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIMU QYHKLUH
131 Kontponbnas padota: "[IponsBognas”
132 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3AIUs
3HaHui: "YpaBHeHUs"
133 [ToBTOpEeHue, 0000LIIeHNE, CUCTEMAaTU3aLUs
3HaHui: "OyHkunn"
134 Htoroas koHTpoJbHaAsA paboTa
135 HToroas koHTpoJbHas paboTa
136 [ToBTOpenue, 060061IeHNE, CCTEMaTH3aIUs




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

26




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTHueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
| [IpuMeHeHnne mpou3BOIHOM K MCCIEAOBAHUIO |
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
) [IpuMeHeHnne mpou3BOIHOM K MCCIEAOBAHUIO | 0.5
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI ’
3 [IpuMeHenne mpou3BOIHOM K MCCIEIOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpuMeHenre mpou3BOIHON K MCCIEAOBAHUIO |
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeneHne mporu3BOIHOM K UCCIIEA0BAHUIO | 0.5
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI ’
6 [IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
Haxosxaenne HanOoIbIIEro 1 HaMMEHBIIIEro
7 3HAYCHHS HENPEPhIBHON QYHKIIUN Ha 1
OTpE3Ke
Haxosxaenne HanOOIbIIEro 1 HAaMMEHBIIIETO
8 3HAYEHUS HEMPEPHIBHON PYHKUINU Ha 1
OTpE3Ke
HaxoxaeHne HanOobIIIET0 1 HAMMEHBIIIETO
9 3HAYEHUS HEMPEPHIBHON (PYHKIINU Ha 1 0,5
OTpe3Ke
10 Haxosxaenne HanOOIbIIEr0 X HAaMMEHBIIIETO 1




3HA4YEeHUs HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

11

Haxosxnenne HanOOJIbIIET0 M HANMEHBIIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

12

Haxosxnenne HanOOJIbIIEr0 M HANMEHBIIETO
3HAUEHUS HEMPEPHIBHON (PYHKIIUU Ha
OTpe3Ke

0,5

13

[IpumeHeHre npou3BOTHOM TSl HAXOXKICHUS
HAWJIYYIIEro PEeIICHUs B MPUKIAJHBIX
3ajjagax

14

[IpumeHeHre TpoU3BOTHOM JIsl HAXOXKICHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3a1auax

15

[IpumeneHnne Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aJaHHOTO (GOPMYIION UITH
rpapukoM

16

[Ipumenenrie mpou3BOIHOM TS
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpadukoM

17

Kommnosunus ¢yHkimii

18

Kommnosunus ¢yHkimii

0,5

19

Komnozunus GyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

0,5

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOPJMHATHOM MIOCKOCTH

KonTtponsHas padoTa: "Mccnenoanue

22 (GyHKIUH C TOMOMIIBIO TPOU3BOIHOM"
2 [lepBooOpa3Has, OCHOBHOE CBOICTBO
nepBooOpa3HBIX
24 [TepBo0Opa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIeHUS TEPBOOOPA3HBIX
)5 [TepBo0Opa3zHbIe FIeMEHTAPHBIX (QYHKITUH. 0.5
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX ’
26 Nuterpain. I'eomeTpuyecknii CMbICT
WHTerpaia
7 Brruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleiiOnuria
)3 Beruncnenue onpeenéHHOro HHTErpaa 1o 0.5
dbopmyne Herotona-Jleiiouuma ’
29 [IpuMeHeHne nHTErpana i HaX0XKACHUS
IUIOIIAJEH MIOCKUX QUryp
30 [IpuMeHeHue nHTErpana 1y HaXOXKACHUS |
00BEMOB r€OMETPUUYECKHX TEI
31 [Ipumeps! perenuit audhepeHIuaTbHbIX
ypaBHEHUH
0 [Ipumeps! pemienuit tuddepeHInaIbHbIX |
ypaBHEHUH
MaremMaTHuecKoe MOJICIIUPOBAHUE PealIbHBIX
33 IIPOIIECCOB C MOMOIIBIO AU depeHInanbHbIX
YpaBHEHUH
34 KonTtponsHas padora: "[leppooOpaszHas u

uHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOMCTBA ¥ rpauKu
36 Tpuronomerpuyeckue QyHKIIHH, UX | 0.5
CBOMCTBA ¥ TpaduKu ’
37 Tpuronomerpuyeckue QyHKIIHH, UX |
CBOWCTBA ¥ TpaduKu
18 Tpuronomerpudeckue GyHKIIUU, UX | 0.5
CBOMCTBa U rpaduku ’
39 Tpuronomerpudeckue GyHKIIUU, UX |
CBOMCTBaA U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX
40 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
41 YpaBHEHUH € MOMOIIBIO 1 1
TPUTOHOMETPHUUECKOMN OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
42 YpPaBHEHUH C MOMOUIBIO 1
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
43 YpaBHEHUH C IOMOLIbIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH
44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 0,5
45 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pelrenre TpUroHOMETPUYECKUX HEPABEHCTB 1 0,5
47 Pemenune TpUroHOMeTpUYECKUX HEPABEHCTB 1
43 KonTtponeHas padota: "['paduku 1

TPUTOHOMETPUUYECKUX (PYHKIUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOAbI PCIICHUS

9 [10Ka3aTeIbHbIX HEPABEHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PEILICHUS 0.5
MOKa3aTeIbHbIX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB
53 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
54 OcCHOBHBIE METO/IbI PEILICHUS 0.5
Jorapu(MUYECKIX HEPABEHCTB ’
55 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIIEHUS 0.5
norapu(pMUUECKUX HEPABEHCTB ’
57 OCHOBHBIE METO/IbI PEIIEHUS
UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIIEHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIIEHUS 0.5
UppaloOHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIIEHUS
MppalMOHAJIHBIX HEPABEHCTB
61 I'paduueckue MeTo bl pelieHus 0.5
UppalMoOHAIBHBIX YPaBHEHUN
62 I'padmyeckue MeToIbI peneHus




HMPPALMOHAIIBHBIX YPABHEHUN

63

I'padmyeckue MeTobI pemeHus
II0KA3aTebHBIX YPAaBHEHHUU

0,5

64

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKuX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

0,5

67

I'paduaeckue MeToabl pemeHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
YpaBHEHUU

0,5

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOrapu(PMHUUECKUX
ypaBHEHUU

0,5

70

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

0,5

71

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHbIX U Jorapu(pMUIECKUX
HEPaBEHCTB

72

KontponbHas padota: "MppanuoHaibHble,
MoKasaTebHbIe U IoTapupMUIecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. AnreOpandeckas u
TpUTOHOMETpUYecKas (POPMBI 3aMUCH




KOMINJICKCHOT'O YHKCJia

Kommuiekcheie uncna. Anredpandeckas u

74 TPUTOHOMETpHYECKast (DOPMBI 3aITUCU
KOMILJIEKCHOTO YHUCIIa
75 ApupmeTrueckue oneparum ¢
KOMIUIEKCHBIMH YHCTIaMU
76 Apudmernueckue onepauu c 0.5
KOMIUIEKCHBIMH YHCTIaMU
77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH
73 N300pakeHne KOMIJIEKCHBIX YHCET Ha 0.5
KOOPJAMHATHOU TJIOCKOCTH
79 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHCIIa
20 ®opmyna Myaspa. KopHu n-oii cTenenu u3 )
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs
81 penieHust GU3NIECKUX U TEOMETPUICCKUX
3a/a4
2 KontponbHas padota: "KomruiekcHbie
yycna"
83 HarypanbHble u nensie yncna
84 HarypanbHble u nensie yncna 0,5
g5 [IpuMmeHeHne MPU3HAKOB JAETMMOCTH IIENIbIX
yucen
26 [IpuMeHeHne npru3HaKOB JEIUMOCTH LEbIX
yucen
87 [IpuMeHeHne npru3HaKOB JEIUMOCTH LETbIX 0,5




gucen: HOJl u HOK

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX

88 gucen: HO u HOK
29 [IpuMeHeHne npru3HAKOB JEIUMOCTH LIEITBIX
YUCEJI: OCTATKHU 10 MOIYIIO
90 [IpuMeHeHne npru3HAKOB JEIUMOCTH HIEITBIX 0.5
YHUCEJ: OCTATKHU TI0 MOIYITIO
[IpuMeHeHne MprU3HAKOB JETMMOCTH LIEITBIX
91 yyCeN: aAropuT™ EBKIMaa Ui pereHus 0,5
3aJ1a4 B IEJIBIX YUCIIaxX
9 Kontponbras padota: "Teopus membrx
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
93 PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-
CIIEICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHU.
94 PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI- 0,5
CIIEICTBUS
95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH pallMOHaJIbHbIX YPABHEHUM
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEM MppalMOHAIBbHBIX 0,5
ypaBHEHUH
97 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MMOKA3aTEJIbHBIX YPaBHEHUI
08 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPaBHEHUI
99 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U 0,5




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKux
YpaBHEHUU

0,5

101

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTHYECKHUX 3a/1a4 ¥ 33]1a4 U3
Pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIpETALUs TOJTY4CHHBIX
pe3yJIbTaToOB

102

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 ¥ 33]1a4 U3
pa3IMYHbIX 00JaCTe HAYKH U pealbHOMN
JKU3HHU, MHTEPIIPETaLUs OJy4CHHBIX
pe3yJIbTaTOB

0,5

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIACTeH HAYKH U PEaTbHOU
KU3HU, HHTEPIIPETALUs MOTy4YEeHHBIX
pe3yNnbTaToOB

0,5

104

Kontponbras padoTa: "Cuctemsr
paIMOHATbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeJIbHbIX U JorapupMUIecKux
ypaBHeHUI"

105

PamnonansHaeie YpaBHCHUA C ITapaMCTpaMUu

106

PanunonanbHbIE HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

I/IppaLII/IOHaJ'ILHHC YpaBHCHUS, HCPABCHCTBA

[S N [ G [ R —




C ImapaMmeTpaMu

109

HppanmoHanbHble CUCTEMBI C TApaMeTpaMu

110

[lokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111

[lokazarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckrue ypaBHEHUs, HEPaBEHCTBA
C mapaMeTpaMHu

113

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

0,5

115

TpuroHomeTpuuecKkre HEPABEHCTBA C
rapameTpamu

116

TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

0,5

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C IOMOIIBIO YPAaBHEHUH C
rapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI €
napameTpamu

119

ITocTpoenue u uccaeroBaHue
MaTeMaTHYECKUX MOJIENEN peanbHbIX
CUTYalui C IOMOILBIO CUCTEM YPaBHEHUH ¢
napameTpamMu

120

KonTponeHas pabdoTa: "3anaun ¢
napaMmerpamu”




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

121
3HaHui: "YpaBHeHus"
122 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 0.5
3HaHuii: "YpaBHEeHUs" '
123 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 0.5
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHU" '
124 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs
3HaHuii: "HepaBencrtna"
125 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 0.5
3Hanmii: "Hepasencrpa" '
126 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrna"
127 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 0.5
3Hanuil: "[IpousBoaHas u e€ npumenenue" '
128 [ToBTOpEHME, 0000MIIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"
129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 0.5
3Hanuii: "[IpousBoaHas u e€ npumeHeHue" ’
130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 0.5
3HaHuii: "MHTEerpan u ero npumeneHue" '
131 [ToBTOpenue, 060061IeHNE, CCTEMaTH3alUs
3HaHui: "OyHkunn"
132 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs |
3HaHui: "OyHkunn"
133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "OyHkunn"
134 HToroas koHTpoJbHas paboTa
135 Htorosas KoHTpoJbHAsA paboTa




136

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

30




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Matemartuka: anreOpa 1 Hayajia MaTeMaTHIECKOrO aHAIN3a, TE€OMETPHSL.
Anrebpa u Hauana MaTeMaTHUecKoro ananusa. 10 kmacc: yuel. ams
oOmreoOpa3oBar. opraHu3aluii: 0a30BbId U yriyoneHHbld yposau / FO.M.
Konsarun, M.B. Tkauesa, H.E. ®enoposa, M.U. [1labynuH.-4 uznanue. M.:

IIpocsemenue, 2017.-384 c.

METOANYECKHUE MATEPHAJIBI IS YUUTEJIA
Anrebpa 1 Hayana MaTeMaTHYECKOTo aHann3a. MeToauueckue peKoOMeH 1aluu.

10-11 xnaccel - ®egopona H.E., Tkauera M.B.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
http://www.school.edu.ru

https://mirmatematiki.ru/
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