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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA 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
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKAa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHUeCKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENBHOCTH, TPEOYIOMeH MPOMODKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHUs anredpe 1 HadajaM MaTeMaTHIeCKOro aHaIn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOoro Kypca «Anredpa v Hayasia MaTeMaTHIeCKOTO aHAIIH3a)
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pazzaenaMu. JlaHHbIA yueOHBIH
KypC SBJSI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B celde coaepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MaTeMATHUYECKUM
anmnapaTroM, y HUX IMOCJEI0BATEIbHO (OPMUPYETCS U COBEPIIEHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHONW MaTEeMaTUYECKOM 3aJlauu, a 3aTeM HHTEepPIPETHPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00e BHUMaHUE  yhenseTcs  (HOPMUPOBAHUIO  HABBIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble O0OYy4alolMMCsI MHOXECTBAa HATypalbHBIX, LEJbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crelupuyYecKue 3aJaydl U ONepaluu: JeJIEHue Halleno,
ONEpUPOBAHUE OCTATKAMH Ha MHOXECTBE IIEJIbIX 4YHUCEN, 0COoOble CBOICTBa
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocienoBaTelbHOMY PACHIUPEHHIO Kpyra HCIOJIb3YEMbIX YHCENl H
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHHUS JJIA PEIICHUS Pa3INYHbIX 3a]1a4
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLHMSL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcss Ha MPOTSIKEHUU BCETO
oOyuyeHHusI Ha YPOBHE CpEIHEro oOIIero oO0pa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ysbrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAanOOJBbIINX M HAWUMEHBIINX 3HAYCHUN () yHKIIHH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX cTerneHu W Jorapupmsl. brarogaps u3ydeHHIo aiareOpanveckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3ppeKTuBHbIE
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcss ¢ JIPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA ISl pEHIeHHs 3aJad U3 JPYrux y4eOHBIX
NPEIMETOB U PEeaIbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIH30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCIIENOBaTh IOJNy4YE€HHblE (YHKLUUHU, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpadudeckoi u cioBecHO!. Ero uszyuenue crnocodcTByeT
pPa3BUTUIO AJITOPUTMUYECKOIO MBIIIJIEHUS,, CHOCOOHOCTHM K OO0OOIIEHHIO H
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTHYECKHUX, TaK W NPUKIAJHBIX 337ad4,
JOCTYMHBIX OOy4YarolUMCS, TaK KaK Yy HUX HOSBISETCS BO3MOKHOCTb CTPOUTH
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg cojlepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEel pEalbHbIX CHUTYalni,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IIOTUYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (POPMHUPOBAHUI0 YMEHHMH pACIO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK Haykd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MaTeMaTUKu MW €€ NPWIOKEHUM, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTHUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CIeyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJISIET UM CTPOUTH CBOU PACCYKJECHUSI HA OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, HWCCIeIOBaHUsI ITHUX MOJIeJIed ¢ TOMOIIBIO ammapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaAMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIMPOKO HMCHOJb3YyeTcs IJisl pPEelIeHHs] MpUKIaAHbIX 3anad. llpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETH3WPOBATH  IPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PpEIICHUS MPUKIATHBIX 3aaa4
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 PAa3IUYHbIX OTPACIIEH 3HAHUU U PEalbHOM KU3HH.

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

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C 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 apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

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

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOrO4YIEHbl OT OJHOW IEPEMEHHOW. JleseHne MHOrowieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBIL. [IpeoGpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHECHHUE ONPEICIUTENS I PEIICHHUS CHUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUNM M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuun. DineMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuu. Haubomnpiee n HauMeHbllIee 3HaYeHHs GYHKIIMU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN 9UCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKOM UHAYKIUA. MOHOTOHHBIE U OTPaHUYEHHBIE TI0CJIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MPOrpeccuu. JINHENHBIN U SKCIOHEHINAIBHBIA pOCT. Ynco e. @opmyiia CI0KHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB @yHkiui. CBoiicTBa (YyHKUMN HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

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

[IpousBoaHbIE  BNEMEHTAPHBIX  (YHKLHUM. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaJbHBIX IIPOLECCOB W SBICHUM, IPU PELICHUM 3ana4 U3 APYTrUX
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOonpmmi oOmui nenurens (ganee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMCH KOMIUIEKCHOTO YHclia. ApU(PMETHYECKHE OIepalu ¢ KOMIUIEKCHBIMHU
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHS TOKAa3aTeNbHBIX U  JOrapuMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPaMETPAMMU.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/JIbI peILIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PEIIEHUU 3a]ad U3 JAPYTUX y4eOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKkiui. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpudecknil CMbICI HHTETpaia. Berdnciienre onpeaeaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHeHUN. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HIACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE 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 TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJI€HHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMAaTHYEeCKUX 3HAHUM IS pelieHus 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAaKTUKK, TOHUMaHUE MaTeMaTHIECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS H BHIBO/IHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 pEIICHUs 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3pEHHSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIE€TOM MUMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BIIAJETh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMAaTh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHJIHONW W WHIMBHIYATbHOM
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmmMi MPOAYKT 1O KpUTEpHsiM, CHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucua 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JOpOoOM W MPOUEHTHl MJi1 pPEHICHUS NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTEIIBHBIX YUCEIT ISl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIorapudM uucia, ACCATUUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

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

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITHSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATH MMOHSATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMNEpUpPOBaTH TOHATUSIMH: CHCTeMa JIMHEHWHBIX ypaBHEHUH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATBHBIC CUTYAIlMU C MOMOIIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUI,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATH MPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHUI, COAEPKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

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

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYIIECTBIISAA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMHU: (PYHKIIHSI, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH (PYHKINU, HYITU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

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

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: CTENEHHas: (QYHKIMS C HaTypalbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIPAXKaTh (OPMYJIaMU 3aBUCHUMOCTH MEX]ly BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBIN POCT, (POpPMYJIa CII0KHBIX MTPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIECHUS MATEMATHYECKOIO aHajau3a KaKk aHaInusa
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pelIeHUs 3a/1a4;

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

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

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MYECKHN CMBICT MPOU3BOAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]a4 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJIbHBIX U LIEJBbIX YHCEJ, UCIOJAb30BATh MPU3HAKH JIEIMMOCTH LIEJBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHAMH: KOMIIJIEKCHOE YHCJIO U MHOYXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHSITUSMH: HpPpALMOHATBbHBIC, TOKa3aTeJbHbIE U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW PAIMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METOAbI JJIsl PEIICHUS] YPAaBHECHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATHSIMHU: TpPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HAaHOOJIbIIIEe M HANMEHbBINIEE 3HaUCHUs QYyHKIIMA HEMPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MpoIlecca, 3aIaHHOr0 (opMyJioi Wi rpagukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABIECHUE O MaTEMAaTHYECKOM MOJEIMPOBAHUHA Ha MPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
DJIeKTPOHHBbIE JlesiTeJIbHOCTD
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudpossbie) yuuTeJas B
KonTtpoJbHbie
n/n NPorpamMmbl Bcero 5 oOpa3oBaTejibHbIe | COOTBETCTBHH C
200ThI .
p pecypchl nporpamMmmoii
BOCIIUTaHUA
MHO0kecTBO IeUCTBUTEIILHEIX YUCE. https://resh.edu.ru/ | [IpuBneuenue
1 Mmuorouiiensl. PanimonaabHbIe 24 1 BHUMaHUA
ypaBHEeHUs U HepaBeHCTBa. CHCTEMBI IIKOJbHUKOB K
N o [IEHHOCTHOMY
JMHEWHBIX YpaBHEHUHN
aCTeKTy
5 Oyukiuu u rpaduku. CteneHHas 12 1 https://resh.edu.ru/ M3y4aeMbIX Ha
(YHKIMS C LIETBIM [TOKa3aTeaeM YpOKax sIBJICHUU
3 Apudmernueckuii KopeHb N-oi 15 1 https://resh.edu.ru/ Hcnonb3oBanne
creneHu. ppamnuroHanbHbIe YpaBHEHUS BOCHHTaTem’Hf’IX
BO3MOJKHOCTEH
4 [TokazarenpHas QyHKITHSA. 10 1 https://resh.edu.ru/ | ., JlepKaHHs
[TokazaTenbHbIE ypaBHEHUS y4eOHOTo
5 Jlorapudmudeckas GyHKITHS. 18 1 https://resh.edu.ru/ | IPEAMETA
JlorapudmMudeckue ypaBHCHH Ilpumenenne  Ha
ypoke
5 TpuroHomeTpuyeckure BoIpaKEHUS U 99 1 https://resh.edu.ru/ MHTEPAKTUBHBIX
YpaBHCHUA bopm paboThI
ITocnenoBaTenbHOCTH U MPOTPECCUUN 10 https://resh.edu.ru/ 00y4aromuxcs
MoTtuBanus
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 https://resh.edu.ru/ H
SPYAUPOBAHHBIX
https://resh.edu.ru/
9 [ToBTOpEHue, 06001IEHNE, 5 ) yqalunxces Hasl uX
cUCTeMaTH3alys 3HaHUil HCYCICBAIOTIIMMHI

OJHOKJIaCCHUKaMU




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

Konuuecrso yacos DJIeKTPOHHBbIE JlesiTeJIbHOCTD
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) YUYHUTEJIA B
KonTtpoibHbie
n/n NPorpamMmbl Bcero 5 o0pa3oBaTe/ibHbIE COOTBETCTBHH C
PA0oTRI pecypchl nporpamMmmoit
BOCIIUTAHMUS
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1 https://resh.edu.ru/ [IpuBneuenue
MPOU3BOJHOM https://ege.fipi.ru/bank/ | BHUMaHUs
MIKOJIBHUKOB K
https://resh.edu.ru
2 [TepBooOpa3zHas u UHTETpaI 12 1 h p /1 fipi.ru/b /k LIEHHOCTHOMY
ttps://ege.fipi.ru/bank/ aCIEeKTy H3y4YaeMBIX
3 I'paduku TpuroHOMETPUYECKUX (PYHKITHHA. 14 1 https://resh.edu.ru/ Ha YpOKax SBJICHUN
TpuroHomeTpuyeckre HepaBeHCTBA https://ege.fipi.ru/bank/ | Mcrions3oBanue
HppannonanbHbie, NOKa3aTEIbHbBIE U https://resh.edu.ru/ BOCHHTaTeHBHf’IX
4 Jorapu(pmMuUecKre HepaBeHCTBa 24 1 https://ege.fipi.ru/bank/ BOsMOHOCTER
p p ps://€ge-Tipl- COZICpIKaHUS
https://resh.edu.ru
5 KoMmmirekcHsie unciia 10 1 ps:// o / yHebHoro mpesmeTa
https://ege.fipi.ru/bank/ | [IpumeHeHHE Ha
6 HarypanbHble U LieNIbIe Yncaa 10 1 https://resh.edu.ru/ | PO
P H https://ege.fipi.ru/bank/ MHTCPAKTHBHBIX
dbopm paboThI
CucTteMbl pallMOHAIIbHBIX, UPPALIMOHATBHBIX https://resh.edu.ru/ 0GyyaromHXCs
7 NOKa3aTeNbHBIX U JIOrapu(hMUIECKHX 12 1 https://ege.fipi.ru/bank/ | Morupauus
YPaBHEHHUH 3pPYAUPOBAHHBIX
https://resh.edu.ru amuxcs Haa ux
8 3agauu ¢ mapaMeTpaMmu 16 1 ps:// o / yHam a
https://ege.fipi.ru/bank/ | HeycnieBaromumMu
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5 https://resh.edu.ru/ OTHOKIIAaCCHUKaMHU
3HAHUI https://ege.fipi.ru/bank/
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos Mara DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero Konrtpoasubie | IlpakTuueckue MPOBEICHIH 3?3;22§:Tenbnme
padoTsbI padoThI pecypest

1 MHO3k€eCTBO, oneparuu j—I’d}l 1 1 Hepens https://resh.edu.ru/
MHOKE€CTBAMU M MX CBOMCTBA

2 Juarpammer Ditnepa-Benna 1 https://resh.edu.ru/
[IpuMeHeHne TeopeTnKo-

3 MHO>»XECTBEHHOTO arrapara Jjis 1 https://resh.edu.ru/
pereHus 3aaa4d
Panmonansubie yncina. OOBIKHOBEHHBIE

4 U JIECATUYHBIC IPOOH, TIPOLICHTHI, 1 https://resh.edu.ru/
OCCKOHEYHBIC MTEPUONIECKHE IPOOH
Panmonansueie yncina. OOBIKHOBEHHBIE 2 HepenA

5 U JIECATUYHBIC IPOOH, TIPOLICHTHI, 1 https://resh.edu.ru/
OCCKOHEYHBIC MTEPUONIECKHIE IPOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1 https://resh.edu.ru/
penieHus MPUKIAIHBIX 3a1a4

7 [Ipumenenue npoOeli U MPOIICHTOB JIJIs 1 https://resh.edu.ru/
penieHus MPUKIAIHBIX 3a1a4
JlelicTBUTEIIbHBIC YHCIIA.

8 PanmonaneHbie U HppallHOHAIIBHBIE 1 https://resh.edu.ru/
qHclia

9 Apudmernueckue omneparuu c 1 3 Hepens https://resh.edu.ru/

JIEMCTBUTEIIbHBIMU YHCIaMHU




10

Monynbe AeMCTBUTEIBLHOTO YHUCIIA U €r0
CBOMCTBA

https://resh.edu.

ru/

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCIECHUM

https://resh.edu.

ru/

12

OCHOBHBIE MCTOABI PCHIICHUS LCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

https://resh.edu.

ru/

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

4 HepenA

https://resh.edu.

ru/

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

https://resh.edu.

ru/

15

MHOrouieHsl 0T OJHON HEPEMEHHOM.
Jlenenne MHOTOYIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

https://resh.edu.

ru/

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

https://resh.edu.

ru/

17

Pemrenue cucteM JUHEHHBIX
ypaBHEHUH

5 Hepens

https://resh.edu.

ru/

18

Pemienue cucrem TMHEHHBIX
ypaBHEHUH

https://resh.edu.

ru/

19

Marpuua cucTeMbl JMHEHHBIX
ypaBHeHui. Onpenennurenab MaTpULbl
2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BBIYMCIIEHUE €TO 3HAUYEHUS

https://resh.edu.

ru/




20

Omnpenenurens MaTpuLbl 2X2, ero
F€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

https://resh.edu.

ru/

21

[Ipumenenne onpenenuTesns ais
peIICHHA CUCTCMbI JIMHEUHBIX
YpaBHEHUU

6 HepenA

https://resh.edu.

ru/

22

Pemenne npuknaaHeix 3a1a4 ¢
TMTOMOIIBIO CUCTEMBI JIMHEWHBIX
YpaBHEHUU

https://resh.edu.

ru/

23

Pemenne npuknaaHbIx 3a1a4 ¢
MOMOIIBIO CUCTEMEBI JIMHEWHBIX
YpaBHEHUU

https://resh.edu.

ru/

24

KonTponshas pabora: "PannonanbHele
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JINHENHBIX YpaBHEHUI"

https://resh.edu.

ru/

25

OyHKIUSA, CTTOCOOBI 3aaHus (QYHKIIUH.
B3anmuo 00paTHbIE GyHKITUH.
Kommnozunus pyHkmii

7 HegenA

https://resh.edu.

ru/

26

I'paduk dyHkumun. DnemMeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

https://resh.edu.

ru/

27

OO6nacTp onpeseneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢pyHkimm.
[TpomexyTKH 3HaK TIOCTOSIHCTBA

https://resh.edu.

ru/

28

UYéErHble 1 HeYETHBIE (PYHKIIUU.
[Tepuoauueckue GyHKINU.
[TpoMexyTKr MOHOTOHHOCTH (DYHKIIMH

https://resh.edu.

ru/




29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIWH.
Hauboupiiee u HauMeHblee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE

8 HegenA

https://resh.edu.

ru/

30

Jluneiinasi, kBajipaTuyHas ¥ JIpoOHO-
TUHEWHas QYHKIUH

https://resh.edu.

ru/

31

DeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHHE IPaPUKOB ATUX QYHKIUI

https://resh.edu.

ru/

32

DNeMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHHUE IPaPUKOB ATUX QYHKIUI

https://resh.edu.

ru/

33

CreneHsn ¢ LEJIBIM IToKa3aTeneM. bruHoMm
HrroTtona

9 HegenA

https://resh.edu.

ru/

34

CreneHsn ¢ LEJIBIM IToKa3aTeneM. bruHoMm
HrroTtona

https://resh.edu.

ru/

35

CrenenHast GQyHKIUS ¢ HATYpaTbHBIM U
EeJIBIM NoKa3areyieM. E€ cBolicTBa 1

rpadguk

https://resh.edu.

ru/

36

Kontponsnas padota: "Crenennas
¢dbynakuus. E€ cpoiictBa u rpaduk"

https://resh.edu.

ru/

37

ApubmMeTnuecknii KOpeHb
HaTypajbHOW CTENIEHU U €r0 CBOMCTBA

10 Hepena

https://resh.edu.

ru/

38

ApubMeTHIecKrii KOpeHb
HaTypaJIbHON CTETNEHU U €r0 CBOMCTBA

https://resh.edu.

ru/

39

[IpeoOpa3oBaHus YUCIOBBIX
BBIPKEHUH, COZEPKAIIUX CTEIIEHU U
KOpHHU

https://resh.edu.

ru/

40

IIpeoOpazoBaHus YHCIOBBIX
BBIpAXKEHUI, COJIEPKAILUX CTEIEHU U
KOpHHU

https://resh.edu.

ru/




41

[IpeoOpa3oBaHwms YUCITOBBIX
BBIPAKECHUM, COACPKALLNUX CTEIIEHU U
KOpHH

11 Hepens

https://resh.edu.

ru/

42

HppaumonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHUS
HAPPALMOHAIIBHBIX YPABHEHUN

https://resh.edu.

ru/

43

HppaumonaibHbIe ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
APPALMOHAIIBHBIX YPABHEHUN

https://resh.edu.

ru/

44

HppaumonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELIECHUS
APPALMOHAIIBHBIX YPABHEHUN

https://resh.edu.

ru/

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN
UPPalMOHAIIBHBIX YPABHCHUN

12 Hepena

https://resh.edu.

ru/

46

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
MppalMOHANIbHBIX YPaBHEHHM

https://resh.edu.

ru/

47

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHANILHBIX YPaBHEHHM

https://resh.edu.

ru/

48

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

https://resh.edu.

ru/

49

CgoiicTBa u rpaduk KOpHs N-oi
CTEeNeHH KaK (yHKIIMH 0OpaTHOM
CTETEeHH C HATYPaJIbHBIM IOKa3aTeIeM

13 Hepens

https://resh.edu.

ru/

50

CgoiicTBa u rpaduk KOpHs N-oi
CTEINEeHH KaK (YyHKIUH 0OpaTHOM
CTEIEHH C HAaTYpaJIbHbBIM IOKa3aTelleM

https://resh.edu.

ru/




KonTtponsnas padota: "CpolicTBa 1

o1 rpaduK KOpHs N-0ii CTETICHU. https://resh.edu.ru/
WppanmonansHble ypaBHeHUA"
CreneHb ¢ palMOHaAILHBIM

52 P . . https://resh.edu.ru/
IoKa3aTeJleM U €€ CBOMCTBa
Crerensb ¢ paloHaIbHBIM 14 Hepens

53 p . N https://resh.edu.ru/
MoKa3aTelleM U €€ CBOMCTBa
CreneHn ¢ palMOHaAILHBIM

54 P . https://resh.edu.ru/
MoKa3aTelleM U €€ CBOMCTBa
IToxazaTenpHas KIIUs, e€ CBOMCTBA

55 ym ’ https://resh.edu.ru/
u rpaduk
Wcnonb3oBanue rpaduka GyHKIUN A5

56 N https://resh.edu.ru/
perieHus: ypaBHEHHI
Ucnons3oBanue rpaduka KIIUH 1J151 15 Hepena

57 p U(b ym https://resh.edu.ru/
pelieHus ypaBHCHUI
[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE

58 METO/IbI PEIICHUS TTOKA3aTeIIbHBIX https://resh.edu.ru/
ypaBHEHUH
[ToxazarenbHble ypaBHEeHUsSI. OCHOBHbBIE

59 METO/IbI PEIICHUS TTOKA3aTeIIbHBIX https://resh.edu.ru/
ypaBHEHUH
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS MOKA3aTeIbHBIX https://resh.edu.ru/
ypaBHEHUH
KonrpoisHas padora: "IlokazaTenpHas 16 HepenA

61 p p | https://resh.edu.ru/
¢byuknus. [TokazaTenbHble ypaBHEHUS
Jlorapudm unciaa. CeoiicTsa

62 pud https://resh.edu.ru/

norapudma




Jlorapudm gucna. CBoiicTBa

63 https://resh.edu.ru/
norapudma
Jlorapudm uucia. CeoicTBa

64 pud https://resh.edu.ru/
norapudma

€CITUYHBIC U HATYPAJIbLHBIC 17 Hepensa

65 A P A https://resh.edu.ru/

JorapuQMbI
€CSITUYHBIE Y HATYPaJIbHbIE

66 A P https://resh.edu.ru/
norapudmsl
IIpeoOpa3oBaHye BEIpAXKCHUM,

67 peobp P https://resh.edu.ru/
coJieprKalux Jorapu@mal
IIpeoOpa3oBaHue BEIpAKCHHUMH,

68 peobp P https://resh.edu.ru/
coJieprKalux Jorapu@mol
IIpeoOpa3oBanue BeIpaKEHUH, 18 HepenA

69 peobp P A https://resh.edu.ru/
coJIepXKaIiux Jorapudmol
Jlorapudmmaeckas KIus, eé

70 up P Pyrru https://resh.edu.ru/
CBOMCTBA 1 rpaduk
Jlorapudmuueckast KL, eé

71 “p b ymxn https://resh.edu.ru/
CBOMCTBA U rpaduk
Ucnons3oBaune rpaduka KLU ISt

72 p fb Gymxmn 1 https://resh.edu.ru/
pelieHus ypaBHCHU I
Hcnoap3oBanue rpaduka KUY IS 19 Hepens

73 P uq) Py 1 A https://resh.edu.ru/
pelIeHus ypaBHEHU N
Jlorapudmuueckre ypaBHEHHUSI.

74 OCHOBHBIE METO/Ibl PEILICHUS https://resh.edu.ru/
JIorapu(pMUUECKUX ypaBHEHHHA
Jlorapudmmuueckrue ypaBHEHHUSI.

75 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/

norapu(pMUUECKUX ypaBHEHUH




Jlorapudmuyaeckrue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/
JorapuPpMUIECKUX YPaBHCHHMA
PaBHOCHUIIBHEIC IEPEXOABI B PEIICHUU 20 HepenA

7 P pu https://resh.edu.ru/
JorapupMUIECKUX YPaBHCHHMA
PaBHOCHIIBHEIE IEPEXOIBI B PELICHUN

78 p pv https://resh.edu.ru/
Jorapu(PMUUECKUX ypaBHEHUN
KonTponbHas pabora:

79 "Jlorapudmudeckas GyHKIHA. https://resh.edu.ru/
Jlorapudmudeckue ypaBHeHUS"
CuHyc, KOCHHYC, TAHT'€HC 1 KOTAHT'€HC

80 Y Y https://resh.edu.ru/
YUCJIOBOTO apryMeHTa
Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT'CHC 21 HepenA

81 Y Y https://resh.edu.ru/
YUCJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U apKTaHI'CHC

82 p ye. ap Y p https://resh.edu.ru/
YUCJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHUHYC B apKTaHI'CHC

83 p ye. ap Y p https://resh.edu.ru/
YHUCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyXHOCTb,

84 OTpeieJICHUEe TPUTOHOMETPUUECKHIX https://resh.edu.ru/
(YHKIIHMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, 22 Hepens

85 OMpEICTICHUE TPUTOHOMETPUUECKUX https://resh.edu.ru/
(YHKIIHMI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPHYECKIE

86 p p https://resh.edu.ru/
(bopMmyIbI
OCHOBHBIE TPUTOHOMETPHYECKIE

87 p p https://resh.edu.ru/

(bopmyIbl




OCHOBHBIE TPUTOHOMETPUYECKUE

88 https://resh.edu.ru/
hopmyIibt
OCHOBHBIE TPUTOHOMETPUUECKHE 23 Hepens

89 dop p p A https://resh.edu.ru/

MYJIbI

[IpeobpazoBanue

90 https://resh.edu.ru
TPUTOHOMETPHUYCCKHUX BBIPAKCHHI ps:// /
[IpeoGpa3oBanue

91 https://resh.edu.ru
TPUTOHOMETPHUYECKHX BBIPAKCHUI ps:// /
[IpeoGpa3oBanue

92 https://resh.edu.ru
TPUTOHOMETPHUYCCKUX BBIPAKEHHI ps:// /
[IpeobpazoBanue 24 vepenn

93 https://resh.edu.ru
TPUTOHOMETPHUYCCKUX BBIPAKEHHI ps:// /
Pelienne TpUrOHOMETPUYECKUX

94 vp p https://resh.edu.ru/
YpaBHCHHIA
Penrenne TpUroHOMETPHUUECKHAX

95 \,p p https://resh.edu.ru/
YpaBHCHHIA
Penrenne TpUroHOMETPUUECKHUX

96 vp p https://resh.edu.ru/
ypaBHEHUI
Pemenne TpUroHOMETPHUUECKHIX 25 Hepens

97 . \,p p A https://resh.edu.ru/
ypaBHEHUI
Penrenne TpUroHOMETPUUECKUX

98 “p p https://resh.edu.ru/
ypaBHCHUI
Penrenne TpUroHOMETPUUECKUX

99 “p p https://resh.edu.ru/
ypaBHCHUI
Pemenne TpUroHOMETPUYECKUX

100 p p https://resh.edu.ru/

yYpaBHEHUH




101

KonTtponsHas pabdoTa:
"TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"

26 HepenA

https://resh.edu.ru/

102

IlocnenoBaTeILHOCTH, CIIOCOOBI
3aJaHud IOCIeIoBaTeIbHOCTE. MeTon
MaTeMaTI/I‘-IGCKOI\& I/IHIIYKIII/II/I

https://resh.edu.ru/

103

MoOHOTOHHBIE U OTpaHUYCHHBIC
rocienoBaresnbHocTu. Mcropus
aHaJin3a OECKOHEYHO MaJIbIX

https://resh.edu.ru/

104

Apudmernueckas rnporpeccus

https://resh.edu.ru/

105

I'eomeTrpuueckas mporpeccust

27 HepenA

https://resh.edu.ru/

106

beckoneuHo yoObIBarorast
reOMEeTpHYIeCKast MPOTPECCHs

https://resh.edu.ru/

107

CymMa GeckoOHEYHO YOBIBAroOIIeH
TE€OMETPUYECKOH MPOTpeccuun

https://resh.edu.ru/

108

JIMHEHBIN U SKCTIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOIICHTORB

https://resh.edu.ru/

109

JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyina CIOKHBIX
MIPOIICHTORB

28 Hepens

https://resh.edu.ru/

110

Hcnonn3oBanue nporpeccuun 1Jisd
PCUICHHA PCAJIbHbIX 3a/la4
IIPUKIAAHOI'O XapaKTepa

https://resh.edu.ru/

111

KonTponeHas padoTa:
"[locnenoBaTENBHOCTH U IPOTPECCUU "

https://resh.edu.ru/

112

HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

https://resh.edu.ru/




Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

29 HepenA

113 N https://resh.edu.ru/
byHKIII
CsoiicTBa KIUU HEINIPEPBIBHLIX Ha

114 ymxn pep https://resh.edu.ru/
OTpE3Ke
CsoiicTBa KIIUU HENIPEPBIBHBLIX Ha

115 ymxn pep https://resh.edu.ru/
OTpE3Ke
MeToa HHTEPBAJIOB JUISL PEIMICHUS

116 g P AP https://resh.edu.ru/
HEPaBEHCTB
MeToa HHTEPBAJIOB JUISL PELMICHUS 30 Hepens

117 g P AP A https://resh.edu.ru/
HEPaBEHCTB
MeToa HHTEPBAJIOB JUIS PEMIEHUS

118 g P AP https://resh.edu.ru/
HEPaBEHCTB
IIpuMenenue CBOMCTB HENIPEPHIBHLIX

119 p . pep https://resh.edu.ru/
GbyHKIMNA 1S pemeHus 3a1a49
IIpuMenenne CBOMCTB HENIPEPHIBHLIX

120 p N pep https://resh.edu.ru/
GbyHKIMNA 1S pemieHus 3a1a49
IlepBast 1 BTOpas IpOU3BOJHEIE 31 Hepena

121 p p p a A https://resh.edu.ru/
byHKIMH
OmnpeneneHue, reOMeTPUUECKHA CMBICIT

122 e . p https://resh.edu.ru/
MPOU3BOJHOM
Omnpenenenne, GU3NISCKUN CMBICTT

123 et . b https://resh.edu.ru/
MPOU3BOTHOM
VYpaBHeHUE KacaTeabHOH K IpaduK

124 p paguxy https://resh.edu.ru/
GbyHKIIII
YpaBHeHue KacaTeabHOU K rpaduk 32 HepgenAa

125 p paguxy A https://resh.edu.ru/
GbyHKITII
IIpousBogHBIE 3IEMEHTAPHBIX

126 p A p https://resh.edu.ru/

byHKIII




[Ipoun3BOIHBIE 3IIEMEHTAPHBIX

127 i 1 https://resh.edu.ru/
byHKIII
IIpousBoaHast CyMMBI, IIPOU3BENCHNS,

128 p . ™ P s N 1 https://resh.edu.ru/
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
IIpon3BoaHAast CyMMBI, IPOM3BEACHNS, 33 HepgenA

129 p . ™ P s N 1 A https://resh.edu.ru/
YaCTHOTO U KOMIO3UINH (DYHKITUH
IIpousBoaHast CYMMBI, IIPOU3BENCHNS,

130 p . ™ P a N 1 https://resh.edu.ru/
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH

131 Kountponsnas pabora: "[IpousBoanas” 1 1 https://resh.edu.ru/
IToBTOpEnue, o000IIEHHE,

132 p HI . " 1 https://resh.edu.ru/
CUCTeMaTH3aIls 3HaHUI: ""YpaBHCHHS
IToBTOpEHHE, 0000IICHNE, 34 Hepensa

133 P HI o " 1 A https://resh.edu.ru/
cUCTeMaTH3aIus 3HaHui: "OyHKInN

134 Hrorosas koHTpoJbHAs paboTa https://resh.edu.ru/

135 Hrorosas koHTpoOJIbHAS paboTa https://resh.edu.ru/
IToBTOpenue, o00OIICHHE,

136 p ’ Hl . 1 https://resh.edu.ru/
CHCTEMAaTHU3aIUs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne T nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue Hlara op
n/m Bcero NPOBEIeHHs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
ITpnMenenre TpoON3BOHOM K 1 Hepens
1 chne OBaHI/IIOp(l) KIUi Ha 1 https://resh.edu.ru/
A YHKI https://ege.fipi.ru/bank/
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMmenenue npon3BOIHON K
2 I/IfCJ'IG OBaHmop(b KIUi Ha 1 https://resh.edu.ru/
! YHEI https://ege.fipi.ru/bank/
MOHOTOHHOCTb U DKCTPEMYMBI
ITpnMeHeHne TPOU3BOTHOM K
3 fc cr0Ba Iop(b HU . 1 https://resh.edu.ru/
HCCIIEN0BAHNA KLHH H
a1 YHEI https://ege.fipi.ru/bank/
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMmenenue npou3BOIHON K
P P . https://resh.edu.ru/
4 HCcCIe0BaHUIO0 (PYHKIMHN Ha 1 .
https://ege.fipi.ru/bank/
MOHOTOHHOCTb U DKCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K 2 Hepena
5 HCCIICI0OBAHUIO (PYHKIIMIA Ha 1 https://vesh.edu.ru/
& YHE https://ege.fipi.ru/bank/
MOHOTOHHOCTb U DKCTPEMYMBbI
[IpuMeHeHre MpOU3BOTHOM K
6 HCCIIEI0OBAHUIO (QYHKIIMIA Ha 1 https://resh.edu.ru/
& YHE https://ege.fipi.ru/bank/
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxosxaenne HanOOJIBIIETO U
https://resh.edu.ru/
7 HaNMEHBIIIEr0 3HAUECHUS 1

HeNpepbIBHON (DYHKIIMU HA OTPE3KE

https://ege.fipi.ru/bank/




Haxoxneaue HaubonbIIEro u

https://resh.edu.ru/

8 HAUMEHBIIIEr0 3HAYECHUS
o https://ege.fipi.ru/bank/
HEMPEephIBHOW (DYHKITUU Ha OTPE3KE
Haxoxaenne HanOoIIBIIETO U 3 Hepena
https://resh.edu.ru/
9 HAaWMEHBIIIETO 3HAYCHUS o
. https://ege.fipi.ru/bank/
HEMPEephIBHOW (DYHKITUU Ha OTPE3KE
Haxoxnenne HanOOJIBIIETO U
https://resh.edu.ru/
10 HaWMEHBIIIETO 3HAYCHUS o
. https://ege.fipi.ru/bank/
HETPEPHIBHOW (PYHKIIMU HA OTPE3KE
Haxoxnenne HanOOJIBIIErO U
https://resh.edu.ru/
11 HanMEHBIIIEro 3HAUYECHUS -
o https://ege.fipi.ru/bank/
HEeTIPEPHIBHOW (PYHKIIMH Ha OTPE3Ke
Haxoxnenne HanOOJIBIIErO U
https://resh.edu.ru/
12 HaNMEHBIIIEr0 3HAYCHU o
. https://ege.fipi.ru/bank/
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE
IIpnMeHeHre TIPON3BOIHOM IS 4 Hepens
13 f - 5 I; o j . A https://resh.edu.ru/
HAXO0XKIECHHS HATYYIIET IIEHUS
a yi p https://ege.fipi.ru/bank/
B MPUKJIAJIHBIX 3a/1a9ax
IIpnMeHeHMEe TIPOU3BOIHOM IS
p p s s https://resh.edu.ru/
14 HaxO0KJICHUS HAMITY4YIIEro perieHus .
https://ege.fipi.ru/bank/
B MPUKJIAJIHBIX 3a/1a9ax
[IpuMeHeHne MpOU3BOTHOM /ISt
15 OIIPENEIIEHUS] CKOPOCTH U https://resh.edu.ru/
YCKOPEHHUS IIPoLeCcca, 3aJaHHOIO https://ege.fipi.ru/bank/
¢bopmynoit mim rpaguxkom
16 [Ipumenenre npou3BOIHOM JUIs https://resh.edu.ru/

ONpCACIICHUA CKOPOCTH U

https://ege.fipi.ru/bank/




YCKOPEHHS TpoLiecca, 3aJaHHOTO
dhopmynoit wim rpadgukoM

17 Koo o . 5 Hepena https://resh.edu.ru/
MITO3UIIUSI KITUHA
H YHEI https://ege.fipi.ru/bank/
https://resh.edu.ru/
18 Kommosunus KLU
s (YHKLL https://ege.fipi.ru/bank/
o https://resh.edu.ru/
19 Kommosunus KLU
st QyHKLL https://ege.fipi.ru/bank/
I'eomeTpuueckue oopa3nl
20 a ep 5 A KOO P ATHO https://resh.edu.ru/
BHEHHH HA K WMHATHOMN
yp P https://ege.fipi.ru/bank/
IUIOCKOCTH
I'eomeTpuueckue oopa3sl 6 HepenA
21 a ep 4 HA KOO P ATHO a https://resh.edu.ru/
BHEHHH Ha K WMHATHOMN
yp P https://ege.fipi.ru/bank/
MIOCKOCTH
KountpoabHasg padorta:
22 "I/Iccfe OBaHI/II;(b K ¢ https://resh.edu.ru/
& i HU” https://ege.fipi.ru/bank/
MOMOILbIO TTPOU3BOTHOM
23 [TepBooOpa3Has, OCHOBHOE https://resh.edu.ru/
CBOMCTBO NIEPBOOOPA3HBIX https://ege.fipi.ru/bank/
IlepBooOpa3HbIE DIIEMEHTAPHBIX
24 b p “pH p https://resh.edu.ru/
kuui. [IpaBuia HaxoXKIeHHUA
YHE p 8 https://ege.fipi.ru/bank/
MepBOOOPA3HBIX
[TepBooOpa3zHbIC FIEMEHTAPHBIX 7 Hepena
o5 o 10 https://resh.edu.ru/
kuui. [IpaBuia HaxoKIeHHUA
YHE p 8 https://ege.fipi.ru/bank/
epBOOOPa3HBIX
26 Hurerpan. ['eomerpuyeckuil cMbICT https://resh.edu.ru/

HUHTCETpalia

https://ege.fipi.ru/bank/




Brrunciienue onpenenéHHoro

https://resh.edu.ru/

27 uHTerpaia no popmyne HeroroHa-
o P dopmy. https://ege.fipi.ru/bank/
Jleitbuuma
Breraucnenune onpenenéHHoro
28 erpaa o (1)(1: A e Hiotona https://resh.edu.ru/
WHTET IT myiie HeroToHa-
. p PMY. https://ege.fipi.ru/bank/
Jleitbuuma
IIpuMmenenne uHTErpaia Ijs 8 Hepena
29 foom €HHUs IUI0 ; el jnocxnx ’ https://resh.edu.ru/
a s https://ege.fipi.ru/bank/
uryp
ITpnMenenne HTETpaIa I
P N P A https://resh.edu.ru/
30 HaX0XJICHUS 00EMOB o
https://ege.fipi.ru/bank/
TEOMETPUYECKHUX T
31 [Ipumeps! pemenni https://resh.edu.ru/
g depeHunanbHbIX YpaBHEHHH https://ege.fipi.ru/bank/
32 [Tpumepsl pemenunit https://resh.edu.ru/
g depeHnnanbHbIX YpaBHEHHH https://ege.fipi.ru/bank/
MaremaTruueckoe MOAEIHMPOBaHUE 9 Hepens
33 €aJIbHBIX IIPOLIECCOB C IIOMOIIBIO https://resh.edu.ru/
P pon Hlu https://ege.fipi.ru/bank/
muddepeHInaTbHBIX YpaBHCHUH
34 KonTtponbHas padoTa: https://resh.edu.ru/
"[TepBooOpa3Has u uaTerpan” https://ege.fipi.ru/bank/
35 Tpuronomerpuyeckue GyHKIUU, UX https://resh.edu.ru/
CBOMCTBA M rpaduKu https://ege.fipi.ru/bank/
36 Tpuronomerpuyeckue GyHKIUU, UX https://resh.edu.ru/
CBO¥CTBa U rpaduku https://ege.fipi.ru/bank/
37 Tpuronomerpuueckue GyHKIUHN, UX 10 Hepena https://resh.edu.ru/

CBOMCTBA U IrpauKu

https://ege.fipi.ru/bank/




Tpuronomerpuueckue GyHKIUH, UX

https://resh.edu.ru/

38 CBO¥CTBa U rpaduku https://ege.fipi.ru/bank/

39 Tpuronomerpuieckue GyHKIUH, UX https://resh.edu.ru/
CBOMCTBa U rpaduku https://ege.fipi.ru/bank/
OTt0op KOpHEH

40 TPUTOHOMETPUYECKUX YPABHEHUN C https://resh.edu.ru/
MMOMOIIBKO TPUTOHOMETPUYECKON https://ege.fipi.ru/bank/
OKPY>KHOCTH
OT60p KOpHEH 11 Hegens

41 TPUTOHOMETPUUECKUX YPAaBHEHUH C https://resh.edu.ru/
MMOMOIIbKO TPUTOHOMETPUYECKOM https://ege.fipi.ru/bank/
OKPYKHOCTH
OT160p KOpHEH

42 TPUTOHOMETPUUYECKUX YPABHEHUU C https://resh.edu.ru/
MOMOIIbIO TPUTOHOMETPUYECKOM https://ege.fipi.ru/bank/
OKPY>KHOCTH
OT60p KOpHEH

43 TPUTOHOMETPUUYECKUX YPABHEHUU C https://resh.edu.ru/
MOMOIIbKO TPUTOHOMETPUYECKOM https://ege.fipi.ru/bank/
OKPY>KHOCTH

m Pemienne TpuroHOMeTpUYECKUX https://resh.edu.ru/
HEPABEHCTB https://ege.fipi.ru/bank/

45 Penenne TpuroHOMETpUUECKUX 12 HepenA https://resh.edu.ru/
HEPABEHCTB https://ege.fipi.ru/bank/

46 Pemenue TpuroHoMeTpUYECKUX https://resh.edu.ru/
HEPaBEHCTB https://ege.fipi.ru/bank/

47 Pemienue TpuroHoMeETpUYECKHUX https://resh.edu.ru/

HCPAaBCHCTB

https://ege.fipi.ru/bank/




48

KonTtponsnas padota: "I'paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.

https://resh.edu.ru/

Tpuronomerpuyeckue https://ege.fipi.ru/bank/
HepaBeHCTBa"
49 OCHOBHBIE METO/IbI PEIICHUS 13 Hepens https://resh.edu.ru/
IMOKA3aTENbHBIX HEPABEHCTB https://ege.fipi.ru/bank/
50 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/
MOKa3aTeJIbHbIX HEPABEHCTB https://ege.fipi.ru/bank/
51 OCHOBHBIE METO/JIbI PEIIECHUS https://resh.edu.ru/
MOKa3aTeJIbHbIX HEPABEHCTB https://ege.fipi.ru/bank/
52 OCHOBHBIE METOIbI PEIICHUS https://resh.edu.ru/
MOKa3aTeJIbHbIX HEPABEHCTB https://ege.fipi.ru/bank/
53 OCHOBHBIE METOIbI PEIICHUS 14 vepensn https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB https://ege.fipi.ru/bank/
54 OCHOBHBIE METOIbI PEIICHUS https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB https://ege.fipi.ru/bank/
55 OCHOBHBIE METOIbI PEIICHUS https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB https://ege.fipi.ru/bank/
56 OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB https://ege.fipi.ru/bank/
57 OCHOBHBIE METO/Ibl PEILICHUS 15 Hepgensn https://resh.edu.ru/
HUPPALMOHAIBHBIX HEPABEHCTB https://ege.fipi.ru/bank/
58 OCHOBHBIE METO/Ibl PEILICHUS https://resh.edu.ru/
HUPPALMOHAIBHBIX HEPABEHCTB https://ege.fipi.ru/bank/
59 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/
HppalMOHAIIEHBIX HEPABEHCTB https://ege.fipi.ru/bank/
60 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/

HppalluOHAJIbHBIX HCPABCHCTB

https://ege.fipi.ru/bank/




61 I'padmyeckue MeTobI pemeHus 16 Hepens https://resh.edu.ru/
HMPPALMOHAIIBHBIX YPABHEHUN https://ege.fipi.ru/bank/
62 I'paduueckre METOIBI pelIeHHS https://resh.edu.ru/
HPPAlUOHAIBHBIX YPABHEHHI https://ege.fipi.ru/bank/
63 I'paduueckre METOIBI pelIeHHS https://resh.edu.ru/
MOKa3aTeJbHbIX YPAaBHCHUI https://ege.fipi.ru/bank/
64 I'padmueckue MeToabl pereHus https://resh.edu.ru/
MOKa3aTeIbHbIX HEPABEHCTB https://ege.fipi.ru/bank/
65 I'paduueckue MeToabI pemieHust 17 Hepens https://resh.edu.ru/
Jorapu(PMUIECKUX ypaBHEHUN https://ege.fipi.ru/bank/
66 I'padmyeckue MeTobl pereHus https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB https://ege.fipi.ru/bank/
67 I'padmyeckue MeTob! pereHus https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB https://ege.fipi.ru/bank/
I'padmdeckre MeTOIBI peICHUS
pag APLD https://resh.edu.ru/
68 IOKAa3aTEIbHBIX U o
. https://ege.fipi.ru/bank/
Jorapu(PMUIECKUX ypaBHEHUN
I'padnyeckre MeTOIBI peIeHUS 18 HepenA
pad AR P A https://resh.edu.ru/
69 IOKAa3aTeJIbHBIX U o
. https://ege.fipi.ru/bank/
Jorapu(PMUIECKUX ypaBHEHUN
I'padmyeckre MeTOIBI peIICHUS
pad AR P https://resh.edu.ru/
70 IOKAa3aTeNIbHBIX U o
https://ege.fipi.ru/bank/
Jorapu(PMUIECKUX HEPABEHCTB
I'padmnyeckre MeTOIBI peIICHUS
pag AbLP https://resh.edu.ru/
71 MOKa3aTeNbHBIX U

J'IOl"apI/I(I)MI/ILIeCKI/IX HEPaBCHCTB

https://ege.fipi.ru/bank/




KonTtponsHas pabdoTa:

https://resh.edu.ru/

72 "NppannoHanbHble, I0Ka3aTeabHbIE https://ege.fipi.ru/bank/
u sorapumMuyecKkue HepaBeHCTBa"

KowmiuiekcHpie yncia. 19 Hepensn

73 AnreOpandeckas 1 https://resh.edu.ru/
TpUTOHOMETpHYECKast (HOpPMBI https://ege.fipi.ru/bank/
3aIMCH KOMILIEKCHOTO YHCia
KowmriexcHeie yncia.

72 AnreOpaunveckas u https://resh.edu.ru/
TPUTOHOMETPUYECKast (HDOPMBI https://ege.fipi.ru/bank/
3aIIMCH KOMILIEKCHOTO YHhciia

75 Apudmernueckue onepauu ¢ https://resh.edu.ru/
KOMIIIEKCHBIMH YHCIaMHU https://ege.fipi.ru/bank/

76 Apudmernueckue onepaiuu c https://resh.edu.ru/
KOMIIJIEKCHBIMH YHCJIaMHU https://ege.fipi.ru/bank/

77 N3obpaxenne KOMIIJIEKCHBIX YHCEeT 20 Hepensa https://resh.edu.ru/

Ha KOOPJIMHATHOM MJIOCKOCTH https://ege.fipi.ru/bank/

78 N3o0paxeHnne KOMIJIEKCHBIX YHCEeT https://resh.edu.ru/

Ha KOOPJIMHATHOM TJIOCKOCTH https://ege.fipi.ru/bank/

79 ®opmyna Myaspa. Kopau n-oit https://resh.edu.ru/
CTEIEHHU U3 KOMIIJICKCHOTO YMCclia https://ege.fipi.ru/bank/

80 ®opmyna Myaspa. Kopau n-oit https://resh.edu.ru/
CTENEHHU U3 KOMILJICKCHOTO YMCclia https://ege.fipi.ru/bank/
[IpumeHeHre KOMITJIEKCHBIX YHCeT 21 Hepensa

81 IS petieHnst QU3MIECKUX U https://resh.edu.ru/

https://ege.fipi.ru/bank/
F€OMETPUUECKHX 3a]1a4
82 KonTponsHas pabora: https://resh.edu.ru/

"KoMriuiekcHbie yucia'

https://ege.fipi.ru/bank/




https://resh.edu.ru/

83 HarypansHsle H 11eJ1bIe Ynciia
P H https://ege.fipi.ru/bank/
84 HarypanbHble U 11e1bIe Ynciia https://resh.edu.ru/
P H https://ege.fipi.ru/bank/
85 [IpumeHeHne npu3HaKkoB 22 Hepens https://resh.edu.ru/
JIETUMOCTH IIEIBIX YHCe https://ege.fipi.ru/bank/
86 [IpumeHeHne npu3HaKkoB https://resh.edu.ru/
JIETUMOCTH IIEIBIX YHCEN https://ege.fipi.ru/bank/
IIpuMmenenue npu3HaKoB
p p https://resh.edu.ru/
87 JCITUMOCTH 1enbIX yncea: HOJ u o
https://ege.fipi.ru/bank/
HOK
IIpuMmenenue npu3HaKoB
p P https://resh.edu.ru/
88 JIEIUMOCTH 1enbiX uucen: HOJ u o
https://ege.fipi.ru/bank/
HOK
[IpumeHneHnne npu3HaKkoB 23 Hepena
https://resh.edu.ru/
89 JIEITMMOCTH LIEJIBIX YHUCET: OCTATKU o
https://ege.fipi.ru/bank/
110 MOJTYJTIO
IIpnMeHeHME IPU3HAKOB
90 5 . p . https://resh.edu.ru/
JIMMOCTH I[EJIBIX YHCEN: OCTaTKH
8 H https://ege.fipi.ru/bank/
10 MOJTYJTIO
[IpumeHeHne npu3HaKkoB
01 JIEIIMMOCTH UEJIbIX YUCEI: AJITOPUTM https://resh.edu.ru/
EBknupa ms pemieHus 3aaa4 B https://ege.fipi.ru/bank/
LEJIBIX YHCIaX
92 KonTponpHast padota: "Teopust https://resh.edu.ru/

nenpix yucen"

https://ege.fipi.ru/bank/




Cucrema 1 COBOKYITHOCTh 24 Hepena
. https://resh.edu.ru/
93 ypaBHeHUH. PaBHOCHITEHBIC o
https://ege.fipi.ru/bank/
CHCTEMBI U CUCTEMBI-CIIEACTBHUS
CucreMa ¥ COBOKYITHOCTD
o o https://resh.edu.ru/
94 ypaBHeHUH. PaBHOCHIIBbHBIC o
https://ege.fipi.ru/bank/
CHCTEMBI U CHCTEMBI-CIIEACTBHUS
OCHOBHbBIE METOIBI PENIEHUS
P . https://resh.edu.ru/
95 CUCTEM M COBOKYITHOCTEH o
o https://ege.fipi.ru/bank/
palMoHAIBHBIX YPaBHEHUM
OCHOBHbBIE METOIBI PELICHUS
P . https://resh.edu.ru/
96 CUCTEM M COBOKYITHOCTEH o
. https://ege.fipi.ru/bank/
HMPpAIMOHAIBHBIX YpaBHEHUN
OCHOBHBIE METOIEI PENICHUS 25 Hepens
P . https://resh.edu.ru/
97 CHUCTEM U COBOKYITHOCTEH o
. https://ege.fipi.ru/bank/
MOKa3aTeIbHBIX YPaBHCHUM
OCHOBHbBIE METOIBI PEIIECHUS
08 P o https://resh.edu.ru/
CHCTEM U COBOKYITHOCTEH
i . https://ege.fipi.ru/bank/
MOKa3aTeIbHBIX YPaBHCHUM
OCHOBHBIE METOJIbI PEIICHUS
o https://resh.edu.ru/
99 CHUCTEM U COBOKYITHOCTEH o
. https://ege.fipi.ru/bank/
Jorapu(PMUIECKUX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
o https://resh.edu.ru/
100 CUCTEM U COBOKYITHOCTEMH o
5 https://ege.fipi.ru/bank/
JIorapu(pMUYECKUX ypaBHEHHIA
ITpuMeHeHne cucTeM K peIIeHUIO 26 HepenA
p p https://resh.edu.ru/
101 MaTeMaTUYEeCKUX 3aJ1ad ¥ 3aJ1a4d 13

PAa3JIMIHBIX oOmacreit HAaYKU U

https://ege.fipi.ru/bank/




peanbHOM )KU3HU, UHTEPIIPETALIUS
IIOJIy4EHHBIX PE3YJIbTATOB

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3

https://resh.edu.ru/

102 Pa3IMYHBIX 00JIACTCH HAYKH U .
pEaTbHOM KU3HH, HHTEPIPETAIHSI https://ege.fipi.ru/bank/
MOJIYYCHHBIX PE3YIbTATOB
[IpuMeHeHre HEpaBEHCTB K
PELICHUIO MAaTEMAaTHYECKUX 3a/1a4 U

103 3a/1a4 U3 pa3InuHbIX 00acTen https://resh.edu.ru/
HAYKHU U PEabHOM KU3HU, https://ege.fipi.ru/bank/
WHTEpHIpETA MOTy4ECHHBIX
pe3yJIbTaToOB
KonTtponbras padota: "Cuctemsr

104 palMOHANBHBIX, UPPALMOHATBHBIX https://resh.edu.ru/
MOKa3aTeIbHBIX U https://ege.fipi.ru/bank/
norapupMuUIecKux ypaBHEHUN"

105 ParnmonanbHble ypaBHEHHUS C 27 Hepens https://resh.edu.ru/
rnapamMeTpamu https://ege.fipi.ru/bank/

106 PanmonanbHble HEpaBEHCTBA C https://resh.edu.ru/
napamMeTpamu https://ege.fipi.ru/bank/

107 PanmonanbHBIE CUCTEMEI C https://resh.edu.ru/
napamMeTpamu https://ege.fipi.ru/bank/

108 HppaunonanbHele ypaBHEHUS, https://resh.edu.ru/
HEPABEHCTBA C IapaMeTpaMHu https://ege.fipi.ru/bank/

109 HppannoHanbHbIE CUCTEMBI € 28 Hepens https://resh.edu.ru/

napameTpamMu

https://ege.fipi.ru/bank/




IToka3arenbHbIC ypaBHEHU,

https://resh.edu.ru/

110 i
HEPABEHCTBA C IapaMeTpaMu https://ege.fipi.ru/bank/

111 IToka3aTenbHbIE CHCTEMEI C https://resh.edu.ru/
rnapamMeTpamu https://ege.fipi.ru/bank/

112 Jlorapudmuueckue ypaBHEHUS, https://resh.edu.ru/
HEPABEHCTBA C MMapaMeTpamMu https://ege.fipi.ru/bank/

113 JlorapudmMudeckne CUCTEMBI C 29 Hepena https://resh.edu.ru/
rmapaMeTpamu https://ege.fipi.ru/bank/

114 TpuroHomeTpuuecKkre ypaBHEHUS € https://resh.edu.ru/
rnapaMeTpamu https://ege.fipi.ru/bank/

115 TpuroHomeTpuyeckre HEpaBeHCTBA https://resh.edu.ru/
C ImapaMeTpamMu https://ege.fipi.ru/bank/

116 TpUroOHOMETPUYECKHE CUCTEMBI C https://resh.edu.ru/
nmapaMeTpamMu https://ege.fipi.ru/bank/
[TocTpoenue u ucciaegoBaHue 30 Hepensa

117 MaTeMaTHUYECKHX MOJIeIICH https://resh.edu.ru/
pEaNbHBIX CUTYAIlU C TOMOIIIBIO https://ege.fipi.ru/bank/
YpaBHEHUH C MMapaMeTpamu
[TocTpoenue u ucciaegoBaHue

118 MaTeMaTHYECKUX MOJENIEH https://resh.edu.ru/
peanbHBIX CUTYALNI C TOMOULIBIO https://ege.fipi.ru/bank/
CUCTEM yYpaBHEHMI C apaMeTpaMu
[TocTpoenue u ucciaeaoBaHue

119 MaTeMaTUYECKUX MOJENIEN https://resh.edu.ru/
pEaNbHBIX CUTYALUH C IOMOIIIBIO https://ege.fipi.ru/bank/
CUCTEM yYpaBHEHMI C mapaMeTpaMu

120 KonTtponsHas padora: "3amgauu c https://resh.edu.ru/

napaMmerpamu’

https://ege.fipi.ru/bank/




[ToBTOpenue, 060061ICHNE, 31 Hepensa
. https://resh.edu.ru/
121 cHCTEeMaTH3aI1s 3HaHUMH: -
" " https://ege.fipi.ru/bank/
YpaBHeHust
IToBTOpEnue, 060061IEHNE,
P . https://resh.edu.ru/
122 CHCTEMAaTHU3alLUs 3HAHU: -
" " https://ege.fipi.ru/bank/
YpaBHeHust
IToBTOpEHune, 0000IICHHE,
P . https://resh.edu.ru/
123 CHCTEMAaTHU3aLUs 3HAHUI: -
" . https://ege.fipi.ru/bank/
VYpaBHenus. CuctemMsbl ypaBHEHHM
IToBTOpEenue, 0000IIEHHE,
P HI . https://resh.edu.ru/
124 CHCTEMAaTHU3aLMs 3HAHUI: -
" " https://ege.fipi.ru/bank/
Hepasencrpa
IToBTOpEenue, o000IIEHHE, 32 Hepensa
P HI . A https://resh.edu.ru/
125 CUCTEMATU3AIUS 3HAHWNA: o
" " https://ege.fipi.ru/bank/
Hepasencrtpa
IToBTOpEHHE, 0000IICHNE,
p Hl . https://resh.edu.ru/
126 CUCTEMATU3AIUS 3HAHWNA: o
" " https://ege.fipi.ru/bank/
Hepasencrtpa
[ToBTOpEeHUE, 0600IICHNE,
. https://resh.edu.ru/
127 CHCTEMAaTU3aIUs 3HAHUN: o
" . " https://ege.fipi.ru/bank/
[IpousBoaHas u €€ mMpuMEHEHHE
[ToBTOpEHUE, 0000IICHNE,
. https://resh.edu.ru/
128 cucTeMaTu3alus 3HaHW: o
" . " https://ege.fipi.ru/bank/
[IpousBoaHas u €€ MpuMEHEHHE
IToBTOpEHne, 0600I1IEHNE, 33 Hepensa
p H . A https://resh.edu.ru/
129 CUCTEMATHU3AIUA 3HAHWH:

"[IpousBosnHas u e€ npumeHeHue"

https://ege.fipi.ru/bank/




[ToBTOpenue, 060061ICHNE,

https://resh.edu.ru/

130 7 1
fHCTeMaTmaHHH SHatmn " https://ege.fipi.ru/bank/
HHTerpan u ero npuMeHeHue
IToBTOpEnue, 060061IEHNE,
131 CI/ICTel\faTI/ISa us 3121{1/1171' 1 https://resh.edu.ru/
. . 1 ' https://ege.fipi.ru/bank/
O yHKIMU
IToBTOpEHune, 0000IICHHE,
132 CI/ICTel\faTI/ISa ust 3}2}11/1171' 1 https://resh.edu.ru/
. . I ' https://ege.fipi.ru/bank/
O yHKIMHU
IToBTOpEenue, 0000IIEHHE, 34 Hepensa
133 CI/ICTel\faTI/I?,a ust 3}?;HI/H?I' 1 i https://resh.edu.ru/
. . H ’ https://ege.fipi.ru/bank/
O yHKIMU
https://resh.edu.ru/
134 141 3] 1 1
TOTOBasi KOHTPOJIbHAS paboTa https://ege.fipi.ru/bank/
https://resh.edu.ru/
135 n o 1 1
TOTOBasi KOHTPOJbHAs padboTa https://ege.fipi.ru/bank/
136 [ToBTOpeHue, o6o0IICHNE, 1 https://resh.edu.ru/
CHCTeMaTH3aIus 3HaHuH https://ege.fipi.ru/bank/
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NPoBePSIEMOro .
o0pa3oBaTe/ibHOIi MPOrPaMMbI CpeIHero o01ero 0Opa3oBaHusA
pe3yJabTara
1 Ywcia 1 BRIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: paIMOHATBHOE W JCWCTBHTEIBHOE YHCIIO,
’ OOBIKHOBEHHAS U IECATHYHAS JIPpOOb, MIPOLIEHTHI
12 BeimosHATe  apudmMeTHyeckue  omepanud ¢ palMOHATBHBIMH |
' JIEHCTBUTEILHBIMHU YHCIIAMU
13 BeITIOJTHATE  MPUOMWKEHHBIE  BBIYMCIICHHS,  HWCIOJB3YS  IIpaBHIIA
' OKPYTJICHUS, JIeaTh MPUKUAIKY U OTICHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTCIICHD C IEJIBIM TIOKa3aTelieM, CTaHIapTHAS
14 (dopma 3anucu NEWCTBUTEIBHOTO YHCIIa, KOPEHb HAaTypalbHOU CTETICHU;
' HCIIOJIb30BaTh MOIXO Y0 (POPMY 3alUCH JACUCTBUTEIBHBIX YHCEI IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TIPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHHOTO
1.5 yrila; HCIOJb30BaTh 3alKCh TMPOU3BOJBLHOTO YIJIa Yepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (YHKITUN
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATHSAMHU: TOXKIACCTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 palnyoHaibHOE, HUPpAMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHECHUE
99 BreimonHsaTe  npeoOpa3oBaHUS TPUTOHOMETPHYECKHX BBIPAXKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BrimonHsaTe mpeoOpa3oBaHus LEbIX, PAIMOHAIBHBIX U HPPAITMOHATBHBIX
2.3 BBIDQKCHUM M peniaTh OCHOBHBIC THIIBI IIEJbIX, PAIMOHAIBHBIX U
UPPALMOHATIFHBIX YPABHEHHUI U HEPABEHCTB
54 [IpumeHsaTh ypaBHEHUS U HEPABEHCTBA Ui PEHICHUS MaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTe HAyKU U pealbHOM KU3HH
MonenupoBaTh peanbHbIE CHTYallUd Ha SI3bIKE alreOpbl, COCTAaBISATH
2.5 BBIpKEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3a]auu, UCCIEI0BATh
MOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM alllapara aireopsl
3 OyHKIMH U TpaduKH




OnepupoBaTh MNOHATUSAMH: (YHKIMA, CIOCOOBI 3amaHus  (DyHKIHH,

3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUYeHUH (QYyHKIUH, Trpaduk
(byHKIMHY, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIU
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduki QyHKIMA U1 pELICHNs ypaBHEHUN
34 Ctpouth W uuTaTh TpaQuKH JHHEHHOW (YHKIUH, KBaIPaTHIHOU
' (GyHKIMHU, CTENEHHON (QYHKIMH C IeITBIM NOKa3aTeneM
Wcnonp3oBate rpaduku  (YHKIUE I HCCICIOBAaHUS IPOIECCOB H
35 3aBUCHUMOCTEH MpH PEUICHUM 33Jay U3 APYruX Y4eOHBIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh NOHSTHUSMU: TIOCIEIOBATEIbHOCTb, apudmeTHyeckas Hu
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroOIlas IeoMeTpuuecKas
4.2 mporpeccus, cymMmma O€CKOHEYHO  YOBbIBalollell  TeOMETpUYECKOM
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA TMOCJIEAOBATEIBHOCTE W MPOTPECCHil A
' pelIeHUs pealIbHbIX 3aJa4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOYKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT [Ajis OIHCAHUS
5.2 peaIbHBIX MPOIIECCOB U ABICHUI, IPU PEHICHUU 33434 U3 JPYTUX Y4EeOHBIX
MIpeIMETOB
5.3 OnepupoBaTb  NOHATUSAMH:  OINpEAEIeHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJibTara
1 UYucna u BBIUMCIEHUS
OnepupoBaTh NOHATHAMM: HATYpaJbHOE, LEJIOE YHCIIO; HCIOJIb30BATH
1.1 NPU3HAKKA JEIMMOCTH LEIBIX YHCEJ, PA3jIoKEHHE 4YHCIa Ha IPOCThIE
MHO>KHMTEIH JUIsl PELICHUs 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAIBHBIM [10KA3aTEIEM




1.3

OnepupoBaTh NOHATUSAMHU: JOrapu(pM UKCla, JECATUIHBIE U HATYpaJIbHbIE
Jorapupmbl

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoOicTBa CTENEHUM [UId NpeoOpa3oBaHUs BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOEC YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHHUs BBIPAKECHHN, COJEpPKAIUX JIOTapu(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ pellleHue;
HCIIONBb30BATh  CUCTEMY JIMHEWHBIX yPaBHEHWM I PELICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM U COBOKYIHOCTEM
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha S3BIKE alnreOpbl, COCTaBIIATH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHKEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyMa (PYHKIIUH, HAUOOJIbIIEe U
HaMMEHbIIIee 3HAYCHUSI PYHKIIMHM Ha MPOMEXKYTKE; UCTIOIB30BATh MX IS
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOM, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAWHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX
YpaBHEHUN W UCHOJb30BaTh HUX U PEIICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAaHUS IPOILECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaThb TNOHSTUAMU: HENpPEpbIBHAS (QYHKLIMS, MPOU3BOJHAS
(YHKIMM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKHIl CMBICIH
MPOU3BOJHOM IS pellIeHus 3a1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYHNCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonbs3oBaTh MPOM3BOAHYIO Ui MCCIEIOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IPahuKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWIIYHIICTO PCUIICHUA B

44 MIPUKIIAHBIX, B TOM YHCJIE COLIMAIIBHO-ODKOHOMUYECKHUX, 3aa4ax

45 OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3Hass M HWHTErpaj; MOHUMATh
' reOMETPUIECKU 1 (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

4.7 Pemrars npukiiagsele 3a1a4u, B TOM YHACIIE COLMAIBHO-3KOHOMUYECKOTO U

(bHU3UYIeCcKOro XapakTepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OecKOHEUYHbIe  IepuoauYeckue  Jpobu.  ApudMeTudeckue  omnepanuuu ¢
1.1 | pauuMoHaJBHBIMHM YHCIAMHM, MPEOOpPa30BaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npoOeil M IMPOLEHTOB JUIsl PElIeHUs MPUKIATHBIX 3aad M3 Pa3Iu4HbIX OTpaciel
3HaHUM U PEATTLHOM )KU3HU
JevictBuTenbHble  4yHcia.  PalnMoHanbHbIE W UpPpalMOHAJIbHBIE  YHCIIA.
1.2 | Apudmernueckue omepanyu C JICHCTBUTENHFHBIMH 4Yuciaamu. [IpuOmmkEéHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM nokaszateneM. CranaapTHass ¢opMa 3amucu JAeMCTBUTEIHHOTO
1.3 yucna. Mcnonb3oBanue moaxoasimied GopMbl 3alUCH JACUCTBUTEIBHBIX YHCEI IS
peleHus MPaKTUUECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIEHC 4YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue LeNnbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalyoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUYECKUX YPaBHEHHM
57 IIpumeHeHre ypaBHEHHI U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amaHus QyHKIMM. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QyHkum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas GyHKIHS ¢ HATYpPAJILHBIM H LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuyeckass OKpyKXHOCTb, OMpPEIEICHHEe TPUTOHOMETPUUECCKHUX (DYHKIINN
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3a/JaHus MOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckass W TeOMETpPHUYECKas TPOTpPecCHH. beckoHeYHO yObIBaromias
4o | TEOMETPHYECKas MPOrPecCus. CyMma OeCKOHEYHO YObIBAIOLIEH I'e€OMETpUUYECKOMN
' nporpeccuu. DopMmyna CIOXKHBIX TPOLEHTOB. Mcmonp30BaHME MPOTPECCHH ISt
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omnepanuyd Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 | IIpumeHeHHE TEOPETUKO-MHOXKECTBCHHOTO armapara Ui ONHMCAHHUS PEeabHBIX
MIPOIIECCOB | SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBHE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIEPIKAIINX JOTAPHPMBbI
99 [IpeoOpa3oBanHue BEIpaKEHUI, COEPIKAIIUX CTENIEHH C PAllMOHAIBHBIM
' HoKasarejaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl NHHEWHBIX ypaBHEHUU. PeleHne NPHUKIATHBIX 337a4 C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH paIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHre ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JIacTel HaAyKU U pealbHOM KU3HH
3 OyHKIMH U TpaduKH




Oynakius. Ilepuognyeckne ¢ynkuuu. [TpomMexyTKn MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUuu. HaunOosbliee W HanMeHblee 3HAYECHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TpaQUKH

3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMIA 47151 pEIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  (QyHKOMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBHCUMOCTEH, KOTOPbIE BO3HHKAIOT MPH PEIICHWH 3a7ad M3 JPYruX y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM

43 [IpousBosHbIe 3meMeHTapHbIX (QyHKUUNA. DOpMysbl HaXO0XKJIEHUS IMPOU3BOIHOMN

' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMA

[IpumeHeHre TPOM3BOJHONW K HCCIENIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenne HanboIblero 1 HauMeHbIIEro 3HaYeHUs] (PYHKIMU Ha
OTpe3Ke
[IpumeHeHne NpoN3BOJHOM JUTsl HAXOK/IEHUS HAWTY4ILEro peieH s B MPUKIIaIHbIX

4.5 3a/auax, I OMNpEACNICHHs CKOPOCTH IIporiecca, 3aJaHHOTO (OPMYIOW WK
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 HHTerpain, ero reoMeTpuueckuii 1 GU3MIECKUI CMBICI. BhI4rciieHne naTerpaia mo

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MpPH3HAK, IO0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXIACHUA TIPpU PCIICHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIbHOCTH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMU: MHOXCCTBO, IMOJMHOXKCCTBO, OIICpAllMMW HaAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHMsI PeabHBIX IPOIIECCOB M SBICHUHN U MPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypPaJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTclJIeEM, CTCIICHDb C JIeCTBUTEIIHLHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HUCIIOJIb30BaThb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp6‘06pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpandeckas); yMeTb HPOU3BOAUTH apuU(PMETUUYECKUE JEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMHU: PAalMOHAIbHBIC, HPPALMOHAIBHEBIE,
MOKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peanbHON )KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXYTKE, HelpepbIBHAsI GYHKIMSI, ACUMIITOTHI I'paduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKLIM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJIB30BAaHUEM ammapaTa MaTeMaTHYeCKOTo
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOJCIUPOBAHHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3yYEHHBIX (YHKUUH, BBIMOIHATH MPEOOpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHMOCTEH, TIPH PEIICHUU 3a/1a4 M3 JAPYruX Y4eOHBIX MPEIMETOB U
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIIHIA 1715 peIIeHHS
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMSI, YpaBHEHHs, HEPABEHCTBA M HUX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOEHHBbIE MOJIEIM C UCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSMU: cpeiHee apudMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, UHTEPIPETUPOBATD
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIE C MPUMEHEHHEM TIpadUuyecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYAHHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
NOHATUSAMM: ClIy4dalHas BEJIMYMHA, pPACHPEICICHUE BEPOSATHOCTEM,
MaTE€MaTHYECKOE OKMAAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHE HCIIOIb30BATh CBOWCTBA W3YYEHHBIX paCHpEACNCHUd s
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATHSIMH: COUETAaHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATHSIMHM: TOYKa, MpsAMas, I[JIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXIy MPSMBIMH, YroJl MEXIY HpSIMOW U IUIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes, NOpusMa, NUpamuaa, (uUrypa u MOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, IIapa, pa3BEPTKA IIOBEPXHOCTH, CCUECHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
OTpoBepraTh MUX; YMEHHE MPOBOAUTh Kiaccupukamuwo ¢uryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPC, HUCIOJb30BaTh I'COMCTPHUYCCKHEC OTHOMICHUSA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, 00bEM, TUIONIAAh MOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOOOHBIX (UTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHHUC, YI'OJI MCKIAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHUEC 3HAUYUMOCTH MATCMATUKHU B HU3YUCHUU IIPUPOIAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas GyHKIHUS C HaTypalbHBIM M LENbIM MokazateneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTel rpagukoB ¢yHkuuil. CBoiicTBa (QYHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKIIHMA
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI
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