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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbiil Kypc «Anredpa U Havalla MATEeMAaTHYECKOTO aHaIM3ay SIBISETCA
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0Y4YalOIIUXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKd, KOTopas (GopMyaupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIll Kypc anreOpbsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCIEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBECHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKAa3bIBATh
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€IyKTUBHO, MCIOJIb30BAThH
000011IeHHe W KOHKPETH3al[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIICHHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajga MaTeMaTHUYeCKOTO
aHanM3a» OOy4YaroIIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJIEIEeH peanbHBbIX CUTYaIlHi,
UHTEPIPETAIMM  TOJYYEHHBIX  PEIICHWH, 3HAKOMSATCS C  MpUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TpHUpOJAE, HAyKE U MCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 y4eOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyromieil MpOJOKUTENbHON  KOHUEHTpPAallMM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykrype yueOHOro kypca «AnredOpa M Hauyajla MaTeMaTH4YEeCKOIO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna



U BBIUHCICHUN», «DYHKIIMU U Tpadukm», «YpaBHCHHS U HEpaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHEBIC
COZIePKATEIIbHO-METOIMUECKUE JIMHUU W3YYArOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4yeHHss Ha YpPOBHE CpeIHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIMAsCh HOBBIMH TeMaMHU W pas3zeinamu. JlaHHBII
y4eOHBIM Kypc SBJISETCS WHTETPATHBHBIM, TIOCKOJBKY OOBEIMHIET B cele
collepkKaHNe HECKOJIbKMX MAaTEMaTHYeCKHX JTUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMATHYECKUA aHaU3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u apyrue. [lo Mepe Toro kak oOydwaromiuecs OBIaAeBalOT BCE Oomee
MIMPOKAM MaTEMaTHUYECKUM aIllapaToM, Y HUX TOCIEA0BATEIHLHO (OPMHUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUECKYI MOJENb peaabHOM
CUTYalllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC NTPU U3YYCHUH YYEOHOTO Kypca, JUIs
pEIIeHUsI CaMOCTOATEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7a4uu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHHS «UuclIa W BBIYUCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0iero
oOpa3oBaHus 0co0O€ BHUMaHHWE  yaeseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKITIOYAIOIIUX B CeOsS WCIOIB30BAHUE PAa3TMYHBIX
dopMm 3amucu 4Ymcla, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, pa0dOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OIEpaluu: JICIICHHUE HaIelo,
ONEpUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IIEJBIX 4YHCEN, O0COOble CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
W3BJICUCHUE KOPHSA HATypajJbHOM CTENEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCET.
brnarogapsi mocnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIB3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHHUS JJIA PEIICHUS Pa3INYHbIX 3a]1a4
dbopmMupyeTcsi pecTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U €€ poiid B
MOCTPOCHUU MOJIeNIE PEalIbHOTO0 MHpA, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKPETH3AIIHSI.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» pEaIM3yeTCs Ha TPOTSHKEHUU BCETO
oOydeHHs Ha YpPOBHE CpPEIHEro OOIIero oO0pa30BaHUs, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl TPEeTyCMOTPEHO peIieHne COOTBETCTBYIOIMX 3ajad. B
pe3ynbprate OOydYarImuecs OBIANEBAIOT PA3IUYHBIMA METOJaMHU  PEIICHHS
pPaIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPaBHECHMH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3ajad,
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coxepKamux napaMmeTpbl. llolydeHHbIE yMEHMS IIMPOKO HCIIOJIB3YIOTCS IIPH
UCCEeI0BaHUN (DYHKLIMI ¢ TOMOLIBIO MPOU3BOAHON, NPHU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXO0XJACHUE HAauOOIbIINX U HAMMEHBIIUX 3HAYCHUH () yHKLIHH.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUIM
BBINIOJIHATh  pacu€Tbl 10  QopMynaMm, NpeoOpa3oBaHMsl  palMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps uzydeHHio aiareOpanveckoro
Mareprajga MPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUSI OO0y4YaroImuXcs, (OPMUPYIOTCS HABBIKK JI€TyKTHUBHBIX
paccykJaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. AnrebOpa
npemiaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBI JJI PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpaduUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JMHUSMU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapuMUUEeCcKOi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMMA sl pEHIeHHs 3aJa4 U3 JIPYTruxX y4eOHBIX
IPEAMETOB U PEANBHOMN )KU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAJIM30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJy4YEHHbIE (QYHKIMH, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMH1, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 33]a4,
JOCTYITHBIX OOYYaroIIMMCsl, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduku  CIOXKHBIX (GYHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWS, BBIYHUCIATH IUIOMAnd (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHus1 TmpoueccoB. JlaHHas conepxareibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MATEMATHYECKUX MOJEIEH peallbHbIX CHUTYyalHH,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMaIbHO-JIOTUYECKOTO U
KpEAaTHUBHOTO MBbIIUJICHUS, (POPMHUPOBAHUIO YMEHUW paClO3HaBaTh MPOSBICHUS
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3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIT O
BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUSI MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKu. TeopeTHko-
MHOYXECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIONIMA BCE pa3aeibl
MaTeMaTUKu MW €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO daTh
BO3MOXKHOCTH OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CIeIyeT TMpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € JJEMEHTAMHU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJEHUSI HA OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOI'O0 MOJEJIUPOBAHHUS, KOTOPBHIE NPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTYyallUi, WCCIEAOBAHMS HSTUX MOJENeHd C TOMOIIBI0 armapaTa ajiredpbl U
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIMPOKO HMCIOJb3yeTcs IJisl PElICHHs] NMPUKIaAHBIX 3anad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesTenbHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a1ad
OpraHu3yeTcs B MPOIIECCe 3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

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

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YACEI JIJIsl PEIICHUS TMPAKTUIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM 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. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKECHHMA, COACPIKAITUX JOTAPUDMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapu@MUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucreM JIMHENHBIX ypaBHEHHUUM. Marpuua CUCTEMBbl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHEHHEe ypaBHEHUWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHkuuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbie GyHKuMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUH 1T pEIICHUS YpPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpoOLEcCaX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IIOCJIeAOBaTEIIbHOCTEH. MeTtoj
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
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IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepoiBHble (QyHKIMH W HX CBOMcCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUUeCKUil u
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOIlepaliid HaJ MHOXXECTBAMU M MX CBOWCTBA. Jluarpammbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucsa v BbIYUCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu U3 KOMIUIEKCHOrO uucia. lIpumenenune
KOMIIJIEKCHBIX YHCEN IS pelIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIIHOCTEH PpPALMOHAIBHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeid HaAyKd U peaibHOU
KU3HU, UHTEPIPETALNS TOTYYEHHBIX PE3YyJIbTAaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'paduueckre meronbl pelieHus ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3ajadax, JJIsl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucienue
ompenenéHHoro uHTerpana mo gopmyne Hetorona-JleOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATBbHBIX TIPOIECCOB C TOMOIIBI0  JAu(hepeHITUATHHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMU 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB U POCCUUCKOW MaTeMaTUYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IMOBENICHHS, CBSI3aHHOIO 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, 00BEKTOB, 3ajau, PEIICHUH, PacCyKICHUH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE 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 TPYyAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHUYEeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHUEeCKOW HANPaBICHHOCTH,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MATEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXarolel cpeipl, TUIAHUPOBAHHE TIOCTYNKOB M OIICHKM HMX BO3MOXXHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOH  TPAaKTHUKW, TOHUMAaHHE
MaTEMaTUYCCKOM HAyKHW KakK c(epbl 4YeIOBEYSCKOH IeATEIBbHOCTH, JTaloB e€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCICIOBATCIIbCKYIO JIEATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHN, YCTAaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(DHUKAIUH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMSAUUMA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABIMBATh MUCKOMOE M JaHHOE, (OpPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE Tpoliecca, a TaKKe BbIJIBUTAThH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHUIIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIe YHUBepPCAJIbHbIE YUeOHbIe 1eCTBHS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXHBaTh Pa3jWyde€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUHU.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
Y KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTUYCCKOM 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBHIIOIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce 0OyyaroIIMIiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yncsia v BBIYUCTIEHUSA:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoauyeckas JapoOb, TNPOLEHTHI, HPPALMOHATIBHOE YHCIO, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTEIIbHBIX YHCEN, MOAYJIb IEHCTBUTEILHOTO YUCIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

IPUMEHATH NPUOTMKEHHBIE BBIYUCICHHUS, IPABUIIa OKPYTJICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUH KOPEHb HATypajbHOM
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHDb C PAIIMOHAJIBLHBIM MMOKa3aTeseM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTECHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MEeIbIMH KOd(P(PUIIMEHTaMH, KOPHH MHOTOYJICHA, TPUMEHSITh
J€JICHHE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
WCIIOJIb30BaTh CBOMCTBA OMNpenenuTenss 2 X 2 sl BBIYMCICHHS €ro 3HauyeHUs,
MPUMEHATh ONPENCIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NTOJTYUYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MHUUECKUX BBIPAKECHUH;

CBOOOIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YPaBHCHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aJadd, WCCICIOBAThH
MIOCTPOEHHBIC MOJIETTN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE IpeoOpazoBaHus rpaduKkoB QyHKIUH;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEIECIECHHUS U MHOKECTBO
3HaYeHUH QyHKUNHU, HYIH QYHKINH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nmokasarenieM, rpaduk KOpHS N-Oi cTerneHu Kak (DYHKIUKA OOpaTHOW CTENEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

cBOOO/IHO ONEpUPOBATh MOHATUAMMU: IOKa3aTeidbHas M JorapupmMuyeckas
(GyHKIMH, WX CBOWCTBA MU TpadHKH, HCIOIB30BATh UX TpapuKd IS PELICHUS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKOUM A HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpU PEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U pPeasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBaTh MOHATHUSIMH: apu(PMeTHuecKass U TeOMeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMEeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MTOCIIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHATUAMH: HENpPEphIBHbIE (PYHKIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka QyHKINHU;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
dyHKIMHU, KacaTeabHas K rpaduky QyHKIINY;

BBIUUCTSATh TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO  OINEpPUPOBATh  TMOHATHSIMHU:  MHOXECTBO,  OIEpaluu  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOI0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa v Hayajla MaTEMaTUYECKOTO aHAIHU3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMEpUpOBaTh TMOHATHSAMH: HATypalbHOE W IEJ0€ YHUCIO,
MHO’KECTBA HATYpaJIbHBIX M IIEJIBIX YHCEJ, UCIOJIb30BaTh MPHU3HAKU JIETMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO OIEPUPOBATH IOHATUEM OCTaTKa IO MOJYJI0, 3alUChIBATH
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;
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CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUECKON (popMe, BHITIONHATh apuMETHUECKUE ONEpali ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX NIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUHd TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, UppalMOHaIbHBIE, MOKa3aTeJbHBIE,
norapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIDAXXCHHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMH (PYHKIIUH C TOMOINBIO BJIEMEHTapPHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJIs MOJACIMPOBAHUS M MCCIENOBAHUS pPeabHbBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUJISl HAXOXKJECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKHX, 3ajJayax, JJIs
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
UHTErpaj, HaXOAWTh IEepBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIUNA W BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pemaTe NpUKIaJAHbIE 3a1a4d, B TOM YHUCJIE COLMAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.
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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. CHCTEMBI IMHEWHBIX
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
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl parMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue oBpasoBaTEBHbIC
padoTsbI padoThI pecypest
1 MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a1a4
8 JlelicTBuTenbHBIC Yyncia. PanimoHanbHbIC U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C 1
JIENCTBUTEIILHBIMU YHCIIAMU
10 Moaynb AeCTBUTEIBHOTO YHCIIA U €r0 1
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CBOICTBa

11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa

OKpPYIVICHMS, IPUKUJKA U OLICHKA PE3yJIbTaTa

BBIUMCIIEHUN

12

OCHOBHBIE MCTOABI PCICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHoTrOouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCJIEHHE €r0 3HAYEHUS

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBONCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA I PCILICHU A
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CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponbHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumuo o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢yHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HauMeHbllIee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

23




Crerens ¢ LICIBIM TOKa3aTeleM. buHom

33 Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
1enbIM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIEpXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIUX CTEIIEHU U KOPHU
Wppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pELICHUSI UPPALIMOHATIBHBIX
ypaBHEHUH
Wppannonanssbie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 HUppALMOHAJIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPpaIMOHAIIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPpAIMOHAIIHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN
CaoiicTBa u rpaduK KOpHsI N-0i CTETIEHN KaK

49 (dbyHKIIMM OOpaTHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOM CTETIEHU C HATypaTbHBIM
roKasaresjemM
KonTtponpras padota: "CsoiicTBa u rpadux

51 KOpH# N-oi crenenn. MpparnmoHaibHbIe
ypaBHEHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

54 CreneHs ¢ paluOHAIBLHBIM MTOKa3aTeNeM U e€
CBOMCTBA

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUIN
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Wcnonb3oBanue rpaduka GyHKIUN A5

o7 . 1
peleHus ypaBHEeHHUI

58 [loka3zarenbHble ypaBHEeHUSA. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

59 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUS TIOKA3aTENbHBIX YpaBHEHHH

61 KonTponsnas pabora: "[loka3arenpHas 1

k. [Toka3zaTenbHble ypaBHEHHUSA"
VH

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTa norapupma 1

65 JlecsaTHUHBIC W HATYpATbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1
sorapudmsl

68 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKALINX 1
sorapudmsl

69 IIpeoOpa3oBaHue BbIpaKE€HU, COAECPIKALINX 1
sorapudmel

70 Jlorapudmuueckast QyHKIMs, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 1

pelIeHNs ypaBHEHUIN
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Wcnonb3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

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

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

76 METO/IbI peIIeHHs] ToTapU(PMHUUECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KonTtponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

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

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

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUI YUCIOBOTO apryMeHTa
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Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpazoBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUHN

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemenne TpuroHOMETPUYECKUX YpaBHEHUM 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

99 Pemenune TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHOCTEl. MeTon
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MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocyeoBarenbHOCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrrueckas mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBatoIiasi reoMeTpudeckast
nporpeccust

107 CymMa OeckoHEYHO YOBIBaroIIei
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. DopMyina CIOKHBIX MPOIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 MHTEPBAJIOB JUIsl PEIICHHS HEPABEHCTB

117 MeTo1 MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB
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118

MGTOI[ HUHTCPBAJIOB IJIA PCHICHUSA HCPABCHCTB

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

119
GYHKIMH 1S pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

121 IlepBas 1 BTOpas Mpou3BOIHBIC KITUHA

VH

122 Ornpenenenre, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOTHOMN

124 VYpaBHeHHEe KacaTelbHON K rpaduKy
byHKIIIN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIMN

126 [TpousBoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA

127 [Tpou3BoIHEIE 2JTIEMEHTAPHBIX (HYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMIO3UINU QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMIO3UIMH (QYHKIUI

130 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIINH (DYHKIUI

131 Kontponbras padota: "[IponsBoanas”

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

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "OyHkunn"
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134 Hrorosas koHTpOJIbHAS paboTa

135 Htorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136 10
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11 KVIACC

KosnuuecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTnueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
1 [TpuMeHeHre MPON3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMYyMBI
) [TpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEMyMBI
3 [TpuMeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEMyMBI
4 [TpuMeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxzaenne HaubobIIero 1 HANMEHBILIETO
7 3HAYCHHS HENPEPhIBHON (QYHKIIUN Ha 1
OTpe3Ke
Haxoxaenne HaubobIIero 1 HANMEHBILIETO
8 3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA 1
OTpe3Ke
HaxoxaeHne HauboIbIIero 1 HANMEHBIIIETO
9 3HAa4YeHHUsl HEMPEPhIBHON (PYHKIMH Ha 1
OTpe3Ke
10 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1
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3HA4YEeHHUsI HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

11

Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpE3Ke

12

Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

13

[IpumeHeHre npou3BOTHOM TSl HAXOXKICHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3ajjagax

14

[TpumeneHre mpou3BOIHOM ISl HAXOKACHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3a1auax

15

[IpumeneHnne Tpou3BOTHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpapukoM

16

[IpumeneHnue Tpou3BOIHOM JIst
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOro GOPMYJION UITH
rpadukoM

17

Kommnosunus ¢yHkimit

18

Kommnosunus ¢yHkimit

19

Komnozunus GpyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON TJIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
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KOOPJMHATHOM IMIOCKOCTH

KonTtponsnas pabdoTa: "Mccnenoanue

22 (GyHKIUH C TOMOMIIBIO TPOU3BOIHOM"

23 IlepBooOpa3Has, 0CHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBo0Opa3zHbIe F1eMEHTAPHBIX (HYHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBo0Opa3zHbIe F71eMEHTAPHBIX (HYHKIIUAMN.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

26 Nuterpain. I'eomeTpuyecknii CMbICT
WHTETpaja

27 Brrauciienue onpeenéHHOTO HHTETpaia 1Mo
dhopmyne Herotona-JleliOnuria

28 Beruucnenue onpeenéHHOro HHTErpaa 1o
dhopmyne Herotona-JleliGnura

29 [IpuMeHeHne uHTErpana 1y HaXOXKACHUS
IUIOIIAJEH MIOCKUX QUryp

30 [IpuMeHeHne uHTErpana 1y HaX0XKACHUS
00BEMOB r€OMETPUUYECKHX TEI

31 [Ipumepsr perenuit auddepeHIuaIbHbIX
ypaBHEHUH

39 [Tpumeps! perienuit tuddepeHInaIbHbIX
ypaBHEHUH
MareMaTHueCKoe MOJICIIUPOBAHUE PealIbHBIX

33 MIPOLIECCOB C MOMOIIBLI0 AU PepeHITUATBHBIX
yYpaBHEHUH

34 KonTtponsHas padora: "[leppooOpaszHas u
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uHTerpan”

Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOMCTBA ¥ TpaduKu

36 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMCTBA ¥ TpaduKu

37 Tpuronomerpuieckue GyHKIIUH, UX 1
CBOMCTBa U rpaduku

38 Tpuronomerpuieckue GyHKIIUH, UX 1
CBOMCTBa U rpaduku

39 Tpuronomerpuveckne GyHKITUH, UX 1
CBOMCTBa U rpadpuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YPaBHEHHI C TIOMOIIBIO 1
TPUTOHOMETPUUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 ypaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

43 yYpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETPUYECKUX HEPABCHCTB 1

45 Pemenune TpuroHoOMeTprYECKUX HEPABEHCTB 1

46 Pemenune TpUroHoMeTprUECKUX HEPABEHCTB 1

47 Pemenune TpUroHOMETpUYECKUX HEPABEHCTB 1
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KonTtponsnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTebHBIX HEPABEHCTB

59 OCHOBHBIEC METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METOIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIIECHUS
sorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHHS
UppalnoHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEILIECHHS
UppalnoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS
UppalnoHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI peIlICHHS

HppalluOHAJIbHBIX HCPABCHCTB
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I'padmyeckue MeTobI pemeHus

o1 UppaMOHAIBHBIX YPaBHEHUN

62 I'paduueckre METOIBI pelIeHHS
MppaMOHAIEHBIX YPaBHEHUN

63 I'paduueckre MeTOIBI pelIeHHS
II0KA3aTEeIbHBIX YPAaBHEHHU

64 I'padrueckre METOIBI pereHHs
MOKa3aTebHBIX HEPABEHCTB

65 I'paduueckre METOIBI peleHHS
Jorapu(PMUIECKUX ypaBHEHUN

66 I'padrueckre METOIBI peleHHS
JoTapu(PMUIECKUX HEPABEHCTB

67 I'padrueckre METOIBI peleHHS
Jorapu(pMUUEecKUX HEPAaBEHCTB
I'padmyeckue MeToabl pereHus

68 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
ypaBHEHU U
I'padmyeckue MeTobl pereHus

69 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX
ypaBHEHUH
I'padmyeckue MeTobl pereHus

70 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEPaBEHCTB
I'padmyeckue MeTobl pereHus

71 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
HEpaBEHCTB

79 KonTtposneHas padoTa: "MppanuoHanbHele,

IIOKa3aTCJIbHBIC 1 JIOFapI/I(I)MI/I"IeCKI/Ie
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HepaBeHCTBa"

Kommuiekcheie uncna. Anredpandeckas u

73 TpUTOHOMETpHUYecKast (GOpMBI 3armcu
KOMILJIEKCHOTO YHUCIIa
KommnnekcHeie uncna. Anredpanueckas u

74 TPUTOHOMETpHUYECKast (POPMBI 3aIUCH
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu c
KOMITJICKCHBIMH YHCIIAMHU

76 Apudmernueckue onepanuu ¢
KOMITJICKCHBIMH YHCIIAMHU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cTtenenu u3
KOMILJIEKCHOTO YHUCIIa
[IpumeHeHre KOMITIEKCHBIX YUCEI JIs

81 penieHust GU3NIECKUX U TEOMETPUICCKUX
3a/a4

82 KontponbHas padota: "KomruiekcHbie
yycna"

83 HarypanbHble u nensie ynucna

84 HarypanbHblie u nensie yncna

85 [IpuMeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX
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YHUCCJI

HpI/IMCHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX

86
quce

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH LIEJIBIX
gucen: HOJl m HOK

88 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH LIEJIbIX
YHCeJl: OCTATKH 10 MOJYIIIO

90 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTATKH [0 MOJYITIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX

91 yucen: anroput™M EBkinaa s pemeHus
3a/1a4 B LIETBIX YHCIaX

92 KonTtponbHas padota: "Teopus mempx
yucen"
CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMbI-
CIIEICTBUS
CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX YpaBHEHUI
OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM U

96 COBOKYITHOCTEH MppalMOHaIbHbBIX

yYpaBHEHUH
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97 OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH MOKAa3aTEIbHBIX YPABHEHUI

98 OcHoBHEIC MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHECHUN

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIEC METOJIbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKAX
YpaBHEHUU

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3

101 Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
YKU3HHU, MHTEPIPETalUs OJy4eHHBIX
pe3yJIbTaTOB

[IpumeHeHne cucTeM K penieHuo
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JIACTEH HAYKH U PEaTbHOM
KU3HU, UHTEPIPETAIHS OTYICHHBIX
pe3yabTaToOB

[TpuMeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JaCTel HAYKHU U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

KonTtponeHas padoTa: "Cucremsl
104 palMOHAIBHBIX, UPPALIUOHAIBHBIX

IIOKa3aTCIIbHBIX U JIOFapI/I(I)MI/I"ICCKI/IX




ypaBHeHuUi"

105 PannoHanbeHbIe ypaBHEHUs € TapaMeTpaMu

106 PannonanpHbIe HEpaBEHCTBA C ITapaMeTpaMu

107 PannoHanbHbIE CUCTEMBI € ITapaMeTpamMu

108 WppanmonanbHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpaMu

109 WppanmonanbHble CHCTEMBI ¢ TapaMeTpamMu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMETPaMHU

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA
C mapaMeTpaMu

113 JlorapudmMudecke CUCTEMBI ¢ ITapaMeTpamMu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 Tpuronomerpuyeckne HepaBEeHCTBA C
napameTpamMu

116 Tpuronomerpuyecknue CUCTEMBI C
napameTpamMu
IToctpoenue u uccaenoBanme

117 MaTeMaTHYECKUX MOJIEEeN pealbHbIX
CUTYaLMI C MOMOIIBIO YPABHEHUH C
napameTpamMu
ITocTpoenue u nccnenoBaHue

118 MaTeMaTH4YEeCKUX MOJIENeN pealbHbIX

CUTYalH C IOMOILBIO CUCTEM YPaBHEHUH ¢
napameTpamMu
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[TocTpoenue u uccnenoBanue
MaTEMaTHYCCKHUX MOHCHCﬁ PCaJIbHBIX

119 CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUH C
rnapamMeTpamu

120 KonTtposnsHas padoTa: "3amaun ¢
napamerpamu”

121 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aUs
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE, CICTEMAaTU3ALINS
3HaHuM: "YpaBHeHUS"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuM: "YpaBHeHMs. CuCcTeMBbl ypaBHEHHM'"

124 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3Hanuii: "HepaBencrna"

125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "HepaBencrna"

126 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3Hanuii: "HepaBencrna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

128 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3Hanuil: "I[IpousBoHas u e€ npuMeHeHue"

129 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3Hanuii: "[IpousBoaHas u e€ npumenenue"

130 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
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3HaHui: "Oyakuun"
132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyakunn"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oyakuun"
134 Hrorosas koHTposbHas paboTa
135 HroroBast KOHTpOJBbHAS padoTa 1 1
136 HOBTOPGHI/IG, 000011eH1e, cUCTEMATH3 AU 1
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Anrebpa u marematudyeckuid aHanu3 10-11 ki 6a30BbIi U YIIIYyOJNICHHBIA YPOBEHD,
aBT.AnmumoB 1. A. n3a.IIpoceewenne, 204

Anrebpa u Hayana MaremaTudeckoro a”amm3a 10 ki1 u 1lki. 0Ga3oBbIl U
yrayoseHHbid ypoBeHblO aBT. Mopakosud , u3a. MueMosuHa, 2021

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

YMK Anrebpa u marematudeckuit anainus 10-11 aBt.Anumos I A.
YMK Anreopa u matematudeckuit ananu3z 10 u 11 ki1, aBT. MopakoBuuA.I'.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuoreka [{Op, PO, MOIII, Pemry EI'D.
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