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IMNOACHUTEJBHASA 3AIINCKA

VYuebHblil kypc «Aisredpa M Hayajga MaTeMaTUYECKOrO aHAIU3a» SIBISETCS
OTHUM W3 Hauboyiee 3HAYMMBIX B MPOTPAMME CPEIHETO O0IIero oOpa3oBaHMS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEUMBAECT MHCTPYMEHTAJIbHYIO 0azy uis
U3YYEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTroil CTOPOHBI, (hOPMHUpYET
JIOTUYECKOE U aOCTPAKTHOE MBIILIEHHE O00ydYaroluXcsl Ha YpPOBHE, HEOOXOAMMOM
JUIA OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JIPYTHX
aucuMiiiH. B pamkax maHHOro y4yeOHOro kypca oOydaroIivecs OBJIa/IE€BaroOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas GOpMyJIupyeT CBOU
JOCTH)KEHHSI B MaTEMaTUYECKOU opme.

VY4eOHblll Kypc anreOpbl U Hayal MareMaTHYeCKOro aHajiu3a 3aKJabIBacT
OCHOBY [UIsl YCHEIIHOTO OBJIAJEHUS 3aKOHaMU (U3HKH, XUMHUH, OHOJIOTHUH,
MOHMMaHUSl OCHOBHBIX TEHICHIIMH Pa3BUTHsI SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJOTHUSAX, YBEPEHHO MCHOJIb30BaTh MX ISl JaJIbHEWIIEro oOpa3oBaHMS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi oBnajeHue aOCTPakTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLHUSIMU ajreOpbl M MaTeMaTU4YecKOro aHajlu3a pPa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKa3bIBATh
YTBEPKJEHUSA C MOMOUIBI0O MHAYKIMH U PacCykAarTh JAEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHE W KOHKPETH3allMio, a0CTparupoBaHWE W AHAJIOTHIO, (HOPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILIUICHHE.

B xonme um3yueHus yueOHOro kypca «Amiredpa U Hadaja MaTeMaTHYECKOIO
aHaiau3a» oOydYaroluecsl MOJTY4YaloT HOBBIM ONBIT PEIICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSATENIHOTO MOCTPOCHUSI MaTEMaTHUYECKUX MOJENIed peallbHbIX CHUTYyallui,
UHTEPHPETALUA  TOJXYYEHHBIX  PEIICHHWM, 3HAKOMATCA C  IPUMEPAMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MPHUPOJE, HAyKe UM HCKYCCTBE, C
BBIIAFOLIMMUCS MAaTEMaTHYECKUMU OTKPBITUSIMH U UX aBTOPaMH.

VYyeOHblll Kypc 00NanaeT 3HAUYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIIMAJIOM,
KOTOPBIA peanu3yercss Kak 4Yepe3 Y4ueOHbIM Marepuasn, CcrnocoOCTBYIOLIUI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M 4epe3 crneuuduky ydeOHOi
NESITeIbHOCTH, TpeOyromel MpOAOKUTENbHON  KOHIIEHTpAlMM  BHHUMAaHUS,
CaMOCTOSITENIbBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTHM 32 IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Meronuku oOyuyeHusi ajnreOpe M HayajgaM MaTeMaTHYeCKOIro
aHaJIM3a JIEKUT JeATEIbHOCTHBIA MPUHIUIT O0yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYecKOro
aHaJiM3a» BBIJIEJICHBI CIEAYIOIINE COAEPKATENbHO-METOAUYECKUE TuHNUN: «Hucna
U BbIYMCIICHUs», «DyHKIIMU U Tpadukny», « YpaBHEHUs] U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHaiusza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COEPKATEIbHO-METOAUYECKUE JIUHUM W3Yy4arOTCAd Ha MPOTSHKECHUM JBYX JIET
00y4yeHHsI Ha YPOBHE CpPEIHEro 00111ero 00pa3oBaHUsl, €CTECTBEHHO JOMOJIHSAS IPYT
Ipyra ¥ IIOCTEIIEHHO HAaCBIIAsACh HOBBIMM TEMaMM U pasaenamu. JlaHHBIN
y4eOHbIIl KypC SBIISIETCSI HMHTETPATUBHBIM, IOCKOJIBKY OOBEOUHSET B celde
cofiepKaHhe HECKOJIIbKMX MaTeMaTUYeCKUX AUCLUUIUIMH, TaKUX Kak ajiredpa,
TPUTOHOMETPHUs, MAaTeMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTreMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOyuwaroliuecsi OBJIaJIeBalOT BCE Oolee
HIMPOKUM MaT€MaTUYECKHM amnmnaparoM, y HUX MOCIEI0BaTelbHO (POpMUpPYETCS U
COBEPUICHCTBYETCS YMEHHME CTPOUTh MATEMaTU4YECKyK) MOJENIb pPEaabHON
CUTYyalllH, IPUMEHATh 3HAHUS, MOTYYCHHbIE IPU U3YYEHUH y4eOHOro Kypca, JUis
pEILIEHUsI CaMOCTOATENbHO C(HOPMYIUPOBAHHOW MaTeMaTUYECKOM 3aJlauu, a 3aTeM
VHTEPIPETUPOBATH CBON OTBET.

CopneprkarenbHO-METOANYECKAs JIMHUA «YHCila M BBIYMCIEHUSD> 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIB30BaHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBbLIO
Ha4yaTo Ha ypOBHE OCHOBHOIO obOuiero oopasosanus. Ha ypoBHe cpennero ooiero
oOpa3oBaHusg 0co00e BHUMaHME  yuensercss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUUCIECHUHN, BKIIIOYAIOIIUX B C€OSl MCIOJB30BAHUE PA3THYHBIX
dopm 3ammcu uMcIa, yMEHHE JeNaTh MPUKHUIKY, BBIIOIHATH MPHOMKEHHBIC
BBIUMCJICHHS, OLICHUBATh YHCJIOBBIE BBIPAXXEHHUS, pPabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOy4YaroIMMCS MHOXECTBA HaTypaJIbHbIX, LEJbIX,
pallMOHAJIBHBIX M JEUCTBUTEIBHBIX  YHUCEN  JIOMOJHSAKTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B  KaxaoM U3 JOTUX MHOXECTB paccMarpuBarOTCs
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OMNEepaluu: JeJICHHe Haledo,
ONEpUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE II€JIbIX YHCEeN, O0COOble CBOMCTBA
paloHaIbHBIX U MPPALMOHAIBHBIX YHCEN, apu(PMETUUECKHUE ONEpaLly, a TAKXKe
U3BJICYCHUE KOPHSI HATypaJbHOW CTENEHU HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
brnaromapss mocnenoBaTeIbHOMY PACHIMPEHHMIO Kpyra MCIOJIb3yEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSAMM MX IPUMEHECHUS Ul PELICHUS Pa3IMYHBbIX 3a1a4
(GopmupyeTcsi NpeACTaBI€HUE O €IMHCTBE MAaTeMaTHUKU KaK HayKd U €€ poju B
INOCTPOCHUM MOJENIEH peajbHOro0 MHpa, LIUPOKO HCIHOJB3YHOTCS 0000IIeHHE U
KOHKpETU3aLHsl.

JIuHna «YpaBHEHMS M HEPABEHCTBA» PEANM3YETCS HA IMPOTSHKEHUM BCETO
oOy4yeHHsI Ha YPOBHE CpelHero oOuiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paszene IIporpamMMbl NpeayCMOTPEHO pELICHUE COOTBETCTBYIOIIMX 3ajad. B
pesyibrate oOydaroluecs OBJIAJEBAIOT Pa3IUYHBIMM METOJAMU  PEIICHHUs
palMOHANbHBIX, HPPALMOHAIBHBIX, [IOKA3aTeJbHbIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHWM, HEPABEHCTB M CHCTEM, a TaKXe 3a1ad,
comepxamux napamerpsl. [logydeHHblE yMEHMsS MIMPOKO MCHOJB3YKOTCA IpU
UCCIIEZIOBAaHNN (PYHKIUI C TIOMOILBIO MPOU3BOAHOM, NMPHU PEIICHUN MPUKIIATHBIX



3a/a4 M 3a7]a4 Ha HAaXOXKJICHHE HAuOONBIINX U HAUMEHBIIUX 3HAYCHHUH (YHKIUU.
JlanHasi conepkarenbHas JTMHUS BKIIIOYAET B ceOsl Takxke (HOpMHUpPOBAHUE YMEHUN
BBITIOJIHATh  pacu€Tthl 1Mo  QopMylaMm, mpeoOpa3oBaHUsi  pallMOHAJIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BbIPaXCHUH,
COZIEpIKAIIMX CTENEeHU W Jjorapudmbl. bmarogaps m3ydeHUIo anreOpanyecKoro
Marepuaiga I[POUCXOAWT  JaJbHEWIEE  pPa3BUTHE  ANTOPUTMUYECKOIO U
a0CTPaKTHOTO MBIIIJIEHUS OO0y4arommxcs, (opMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxjaeHuii, paboTbl ¢  CUMBOJBHbIMHU  (dopMamMu,  MpPEACTaBICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE DPABEHCTB M HEpaBEHCTB. AnreOpa
npennaraetr 3(QQGeKTUBHbIE HWHCTPYMEHTHI IS PEIICHHUsS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33/1a4, HANVISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

CopnepxxarenbHo-MeToanueckass JUHUS «DyHKIUM U rpaduKu» TECHO
NEePerieTaeTCcsl ¢ APYTMMU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJNBKY B KaKOM-TO
CMBICJIE 3aJa€T MOCJIEI0BATEIbHOCTh U3YUEHUs MaTepuana. 3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHM, UX CBOMCTB
U TpaduKoB, UCIOJIb30BaHUE (DYHKIIUN AJisI pelieHus 3a7ad U3 JIPYTrux ydeOHBIX
MPEAMETOB U PEAIbHON JKU3HU TECHO CBA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensiercs: (GOPMUPOBAHUIO YMEHUSI BhIpaKaTh (GOpMyJaMU 3aBUCUMOCTH MEXY
pa3IMYHBIMU BEJIMYMHAMH, MCCJIEIOBATh IOJyYeHHbIe (YHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cojepKareIbHOW JIMHUU HAIleJIeH Ha pa3BUTUE YMEHUUN
U HaBBIKOB, MO3BOJISIIONIMX BBIPAXaTh 3aBUCHUMOCTH MEXIY BEIUYMHAMU B
paznuyHOil (popme: aHATUTHUYECKOW, Tpaduueckod u cioBecHor. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHUIO  AJNTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIlMH, UCTIOIh30BaHUIO aHAJIOTHH.

ConepxarenpHas nauHuA «Hauana mareMaTM4ecKOro aHalau3a» MO3BOJSET
CYILIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEeMaTUYECKUX, TaK U MPUKIATHBIX 3a]a4,
JOCTYIIHBIX OOYyYaromuMmcsi, Tak KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIUH, ONpeNeisTh WX HauOOJbIIME U HAUMEHBIIHNE
3HAQUEHMSI, BBIUUCIATH IUIOMAAN (PUryp u OOBEMBI Tel, HaXOAUTh CKOPOCTU U
yCKOpeHHsi mpolieccoB. JlaHHasi coaepxkaTenbHasi JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTU IIOCTPOEHUSI MATEMATHUYECKUX MOJIeNIed pPeaabHbIX CHUTYallHid,
MO3BOJISIET HAXOAUTh HAWIydlllee pPENIEHWE B NPUKIAJHBIX, B TOM YHUCJE
COLIMAIbHO-PKOHOMUYECKHX, 33J]a4aX. 3HAKOMCTBO C OCHOBAMH MaTeMaTU4YeCKOTO
aHajiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POpMabHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHHMIO YMEHHI pPACMO3HABaTh MPOSBICHUS
3aKOHOB MaTe€MaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HAIOT O



BBIIAIOIINXCS Pe3yNIbTaTax, MOJyYeHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKU KaK HAyKH,
1 00 UX aBTOpax.

ConepxaTellbHO-MeToauYeCKast THHUS «MHOXECTBa M JIOTHUKA» BKJIIOYACT B
ceds  DNeMEeHThl  TEOPUU  MHOXKECTB M MAaTeMaTHYECKOW  JIOTHKH.
TeopeTrKo-MHOKECTBEHHBIC TPEICTABICHUS MPOHU3BIBAIOT BECh KypPC IIKOJIBHOU
MaTeMaTUKU U MpeaararoT Haubosee yHUBEpCaIbHBIN S3bIK, OOBEIUHSIONINI BCe
pasaensl MaTeMaTUKK U €€ MPUIIOKCHUH, OHU CBS3BIBAIOT pa3HbIC MaTEMaTHIYCCKUC
JTUCIUIUIMHBI W WX TPUIOKEHUS B eauHoe 1enoe. IloaTomy BakHO 1aTh
BO3MOJKHOCTH OOyYaromeMycsi TOHUMaTh TEOPETHKO-MHOKECTBEHHBINH SI3BIK
COBPEMEHHOM MaTEMaTHK{ M MCIIOIh30BaTh €T0 JUISI BHIPAXKCHHSI CBOUX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaT€MaTUKH KakK HayKd CIeAyeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHMM U CJE€JIOBaHUE OMNPeAeIEHHBIM
npaBWIaM  TIOCTPOSHHUS  JIOKA3aTelIhCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTeMaTHYECKON JIOTUKU CIIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYkKJICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHUS.

B yueOnom kypce «Anrebpa W Hadajga MaTEeMaTUYECKOTO aHAJIHM3a
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEITHPOBAHUS, KOTOPHIC TPU3BAHBI
crocoOcTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUS MOJENeH peaTbHBIX
CUTyalluid, MCCIEAOBAHMS HTUX MOJEIe C TMOMOIIbIO ammapara aireOpbl H
MaTeMaTHYECKOTO aHaJlu3a, WHTEPIPETAIlUU IOJIYYEHHBIX pPe3yabTaroB. Takue
3aJIaHAsl BIUIETEHBI B KAXIABIA U3 pa3/eioB MPOTPaMMBbI, TTOCKOIBKY BECh MaTepHAaIT
y4e0HOTO Kypca IIUPOKO HUCIOJB3YETCS ISl PEIIeHUS MPUKIAAHBIX 3amad. [Ipu
pEIIeHNH  pealbHbIX  MPAKTHYECKUX  3ajad  oOydJaronuiuecs  pa3BUBAIOT
HAOMIOAATETbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCes,
UCIIOJIb30BaTh  aHAJOTHUIO, 0000IaTh W  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTE TIO (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TPHUKIATHBIX 33139
OpraHU3yeTCs B MPOIECCe N3YUCHHS BCEX TeM YUeOHOro Kypca « Anredpa u Hadaia
MaTeMaTUYeCKOTO aHAJIN3a.

Ha wusyuyenme yueOHOro kypca «Ainredpa W Hayaia MaTeMaTUYeCKOTO
aHanuzay otrBoguTcsa 272 yvaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 4yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie yncia. OOBIKHOBEHHBIE M JIECSATHYHBIE APOOH, MPOLIEHTHI,
OeckoHeuHbIe Tepuoanueckue npodu. [lpumenenwe apoOeil W TPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3aa4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIIbHOM KU3HU.

JlelicTBuTenbHbIE 4HKcla. PaluoHanbHblE W HMpPpAlMOHAIBHBIE YHCIA.
ApudmMernueckue  omepalMd € JICWCTBUTENIbHBIMU  4YHMclIaMd.  Moayib
JNEHUCTBUTEIBHOIO YUCia U ero cBokcTBa. [IpnOnmxénHbple BbIUUCIEHUS, TpaBuia
OKpPYIVIEHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ uenbiM TnoKazareneMmM. buHom Herotona. Vcnonb3oBaHue
noaxonsuend GopMbl 3aMUCH JEHCTBUTEIbHBIX YUCEI IJIsl PEICHUs TPAKTUYECKUX
3a/1a4 ¥ IPEACTABIEHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HAaTypaJIbHOM CTENIEHH U €r0 CBOWCTBA.

CreneHp C paunuMoOHAJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEUCTBUTENBHBIM NTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudpma. JlecsTUuHbIE W HaTypajbHbIE
J0Tapu(pMBI.

CHHyC, KOCHMHYC, TAHI€HC, KOTAHIE€HC YHUCJIIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCUHYC M apKTaHI€HC YHCIIOBOTO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIBHBIE ypaBHEHHs W ypaBHEHMA-CiencTBusa. HepaBeHCTBO,
pelLIeHre HEPaBEeHCTBA.

OcCHOBHBIE METOBI PEIICHUS ENbIX U IPOOHO-pAllMOHATBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHBl OT OJHOW MEpEeMEHHOM. JlelleHne MHOrowieHa Ha
MHOTO4JIeH ¢ ocTtaTkoM. Teopema besy. MHOrousieHsl ¢ neabiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUH, COEPIKALUX CTENEHN U KOPHHU.

UppanroHnanbHbie YpaBHEHHS. OcHOBHbIE METO/IbI peueHus
VPPALMOHATBHBIX YPABHECHUM.

[lokazarenpHble ypaBHeHUS. OCHOBHBIE METOABI PELICHUs MOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BhIpaKEHUI, COEPIKAIINX JIOTApU(PMBI.

Jlorapupmuueckue YpaBHEHUS. OcHoBHbIE METO/bI peleHus
Jorapu(MUYECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE (bopMyJIBI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUM. PellIeHne TPUrOHOMETPUUECKUX YPABHEHHM.



Pemienue cucrem JMHEHMHBIX ypaBHEHUMW. Marpuua CUCTEMbl JIMHEUHBIX
ypaBHeHHI. Omnpenenurens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAUYCHMS, IPUMEHEHHUE OINPEACIUTENS IS PELICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHHW. PemeHune npuKIagHbIX 3a4a4 C IOMOUIBIO
CHCTEMBl JIMHEWHBIX ypaBHEHUW. lccinenoBaHue TMOCTPOEHHOW MOIEIUA C
MOMOILIBIO MaTPUIl U ONIPEICIIUTEIICH.

[TocTpoeHne MareMaTH4yeCcKUX MOJENEH pealbHOM CHUTyallUH C MOMOLIBIO
ypaBHEHUN M HepaBeHCTB. lIpuMeHeHHe ypaBHEHMIl M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/lad W 3a/Ja4 M3 pa3IUYHbIX OO0NacTeil HAayKd M pPeasbHOU
KU3HH.

DyHKUMH U TPaPuKu

@OyHkius, cnocoObl 3agaHus (QyHkuuH. B3aumHO oOparHble (QYHKIHH.
Komno3umuss  ¢gyukuuit. I'papuk  QyHkumu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacTth ompeneneHrs U MHOXECTBO 3HaueHud (yHkumud. Hymm QyHkmmm.
[TpomexyTku 3HakonoctossHCcTBa. UETHbIe n Heu€THbIe PyHKIMU. [lepuonuueckue
¢yHkuuu. I[IpoMeXyTKn MOHOTOHHOCTH (QYHKUMU. MakCUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbonbiee n HanMeHblee 3HaYeHHUs (PyHKIIMU Ha TIPOMEKYTKE.

Jluneitnasi, KBaJpaTH4HAass W JAPOOHO-THHEHHas (QyHKIUU. DIEMEHTapHOE
UCCIJIeIOBAaHUE U TTOCTPOCHUE UX TPA(UKOB.

CreneHHast pyHKIMSI ¢ HATypaJdbHBIM M LEJIbIM NOoKa3arenem. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (yHKIUU 0OpaTHOW CTENEHU
C HaTypaJIbHBIM IT0KA3aTEIEM.

[TokazarenvHas u norapupmMuueckas (QyHKIMH, UX CBOWCTBA W Tpadukwy.
Ucnonb3oBanue rpadukoB GyHKIUN TSl pEICHUS] ypaBHEHUIA.

Tpuronomerpuueckass OKpPYKHOCTb, ONPENEIICHHUE TPUTOHOMETPUYECKUX
(YHKIMH YHCIIOBOTO apryMeHTa.

@DyHKIMOHAIBHBIE 3aBHCHMOCTH B pEAIBHBIX MPOLECCaX M SBICHUSX.
I'paduku peasbHBIX 3aBUCUMOCTEH.

Hauyana maTreMaTu4yecKoro aHajm3a

ITocimenoBareIbHOCTH, CIIOCOOBI 3aJaHUsS MOCJIeAOBaTeIbHOCTEH. MeTtox
MaTeMaTH4eCcKOn UHIYKLUH. MOHOTOHHBIE U OrpaHUYCHHbIE
NIOCJIEIOBATEIbHOCTU. VICTOpUS BO3HMKHOBEHHMS MAaT€éMAaTHYECKOTO aHAJIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccuu. beckoneuHo yoObiBaromias
reoMerpuueckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH r€OMETPUYECKOM
nporpeccuu. JIMHEHHBIA U 3KCIOHEHIIUAIIBHBIA POCT. Yncio e. @opMyiia CII0KHBIX
OpoUEHTOB. Mcronbp3oBaHUE MPOrpeccuy Ui  PEIIEHUS pealbHbIX 3a/1ad
MPUKJIATHOTO XapaKTepa.



HemnpepoiBable (QyHKIMM W uUX cBoWcTBa. Touku pa3pbiBa. ACUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIIMM HENPEpPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [JIs PELICHUS] HEpPaBEHCTB. [IprMEHEHME CBOWCTB HENPEPBIBHBIX
(GyHKUUMH I pelieHus 3a1ay.

[TepBas u Bropas nmpousBoaHbie GyHKIMU. OnpenerneHne, TeOMETPUICCKUA 1
bu3HUecKuil CMBICI TPOU3BOIHON. YpaBHEHHE KacaTelIbHON K rpaguKy (yHKIUH.

[IpousBomubie  sneMeHTapHbIX  ¢GyHKumM.  [IpomsBojgHas  CyMMBlI,
MIPOU3BENICHM S, YACTHOTO W KOMITO3UIUU (DYHKITUH.

MHoskecTBa U JIOTHKA

MHoxkecTBO, oOmnepanuyu HaJ MHOXKECTBAMUM M HUX CBOMCTBA. JluarpaMmmsl
Oiinepa—Benna. [IpuMeHeHHME TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAaHUA PEaJbHBIX MPOLECCOB W SBICHUN, NMPU PEHICHUM 3aJa4 HU3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYeCKOro OObEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yucia 1 BIYMCICHUSA

Harypanbabie u niensie uncna. [IpumMeHeHre NMpu3HAKOB JEIUMOCTU IEIbIX
yycen, Haumbonpmmii oomui nenurens (manee — HOJ[) m HamMmensliee oOiee
kpatHoe (manee — HOK), ocrarkoB o moay:mto, aroputma EBKinaa s peleHus
3a/1a4 B LEJbIX YHCTIaX.

Kommiekcuble umcia. AnreOpandeckas M TPUTOHOMETpUYECKas (POpPMBI
3alMCU KOMIUIEKCHOTO 4HCiIa. ApUPMETUUECKHUE OINEpalri C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHue KOMILJIEKCHBIX YHCEJI Ha KOOPJIWHATHOM TJIOCKOCTH.
®opmyna Myaspa. KopHru n-oil cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN ISl PeIIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTb YpaBHEHUW U HEpaBEeHCTB. PaBHOCHIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTRBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpruueCKX HEPaBEHCTB.

OCHOBHBIE METOJIBI  PEIICHHUS TOKA3aTeJbHBIX M  JIOrapu(pMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CUCTEM M COBOKYIHOCTEW pAlMOHAIBHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMHUUECKUX YPAaBHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[IpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCcKuX 3a7ad W 3a7ad M3 pa3IMyHbIX oOJlacTell HayKd M peadbHOU
KW3HU, UHTEPIPETALU ITOJTYyUYECHHBIX PE3YJIBTATOB.

DOYyHKIUU U TPaPUKH

I'papux wommosuruu Qyukuii. [eomerpuyeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB HA KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu.

I'papuueckne meTonpl pelleHUs ypaBHEHH W HepaBeHCTB. |paduueckue
METOJBI PELIECHUS 3a4a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKIUN IS HCCIEAOBAaHUS IMPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aJad U3 JIPYTUX YUYEOHBIX
IIPEAMETOB U PEATbHOM KU3HH.

Hayana mareMaTu4eckoro aHaju3a

[IpumeneHnre POU3BOTHON K MCCIENOBAHUIO (PYHKIMI HA MOHOTOHHOCTH H
3KCTpeMyMbl.  HaxoxnaeHue  HamOOnblIero W HAUMEHBLIETO  3HAUYEHUH
HENPepbIBHON (YHKIIUU Ha OTPE3KE.

[IpuMeHeHne MPOM3BOAHOM JUISI HAXOXKACHUS HAWIYYIIETO PELICHUsS B
NPUKIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYIION WIIH TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpa3Hbix. [lepBooOpasHbie
aneMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUs TEPBOOOPa3HBIX.

Nuterpan. ' eoMeTpuuecknii CMbICI HHTETpaja. BelyuciaeHue onpene€HHOro
uHTerpana no gopmyne Horotona-Jleibuuma.

[Ipumenenne wuHTErpana JUlsi HAXOXKJAEHHUS IUIOL[aAed IIIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TETI.

[Tpumepsl pemenuit nuddepeHnranbHbIX  ypaBHEHUN. Maremarudyeckoe
MOJICJIMPOBAHUE pPEAJbHBIX MPOIECCOB C MOMOIIBID Au(depeHIraIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIUIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA3OBAHUIAA

JIMUYHOCTHBIE PE3VYJIBTATbBI

1) rpa:xaaHCKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMU 00Yy4aIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHIICKOro  oOlIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUU,
OpoLenyp TIpaxJAaHCKOro oOmecTBa (BBIOOPBL, OMNPOCHl M JIPyroe), yMeHHe
B3aUMOJICIICTBOBATh C COIMAJIbHBIMA HMHCTUTYyTAMH B COOTBETCTBUM C HX
GYHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUIMCKON TPAXKTAHCKOW WIACHTHYHOCTH, YBOKEHUS K
MPOILJIOMY M HACTOAIIEMY POCCHICKON MaTreMaTHWKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUMUCKUX MAaTEMAaTUKOB U POCCUICKON MareMaru4ecKOU MIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIDKCHHMM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEW POCCHUICKOro Hapoja, CPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUSA, TUYECKOTO IMOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHMM HAyKM U JI€ATEeJbHOCTBIO YYEHOIO, OCO3HAHME
JMYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUMBOIO OyIyILETO;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIOYAs 3CTETHUKY MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEN, 00OBEKTOB, 3a/1a4, PEUICHHUM, pacCyKIeHUN, BOCIIPUUMUYNBOCTh
K MaTeMaTUYe€CKUM acleKTaM Pa3IudHbIX BUJOB UCKYCCTBA;

5) pusnyeckoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHSI TNPUMEHSTh MaTeMaTHYECKHE 3HAHUS B
MHTEpEcax 3I0pOBOT0 U Oe30macHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHI U
OTIbIXa, peryisipHas (pusnyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-0310POBUTEILHOMN JEATEIbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYAY, OCO3HAHHME LEHHOCTH TPYHAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepam  NpoeCCHOHAIBHON  JAESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHHUSIMH, YMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oymyieir mpodeccud U peaau30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
CaMO0O0Opa30BaHUI0 Ha TPOTSHKEHUM BCEM IKWU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTu4eCKO HalpaBJI€HHOCTH;

7) IKOJIOrH4€eCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTh  DKOJIOTMYECKON  KYNBTYphbl, TOHHMMAaHHE BIMSHUS
COIMAIbHO-DKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLMATBHOM
cpenbl, 0CO3HaHUE MI00ATBLHOIO XapaKTepa IKOJIOTHYECKUX MPOOIeM, OpUCHTAIUS
HAa MPUMECHEHUE MaTEMaTUYECKUX 3HAHUW Ui pelieHus 3a7ad B 00JIacTH
OKpYKaroIIeH Cpelbl, IUIAHUPOBAHHUE IIOCTYNKOB M OLEHKUM KX BO3MOXKHBIX
MOCJIEACTBUN JIISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U OONIECTBEHHOM  NPAKTUKH, MOHUMAaHUE
MaTeMaTHYeCKON HayKh KakK CQepbl YeOBEUYECCKOW eATEeTbHOCTH, JTAloB €&
pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHUS LMBUJIU3ALMH, OBJAJICHUE S3BIKOM
MareMaTuKl M MaTeMaTU4eCKOW KYyJIbTypOl KakK CpEACTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYKD M HCCIEAOBATEIbCKYIO AEATEIBHOCTD
WHJVMBUAYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeCTBUS

ba3oBble joruyeckue 1eicTBuA:

BBISIBJISITh U XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX
O00OBEKTOB, TMOHATHI, OTHOLIEHUHA MEXIY MOHATUAMH, (QOPMYIUPOBATH
olpeseNieHUs] TIOHATUHM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Ki1accu(UKaIIUY,
OCHOBaHUs AJi1 0000IEHUS U CPaBHEHUS, KPUTEPUH NTPOBOAMMOIO aHAIN3A;

BOCIIpUHUMATh,  (POPMYIUpOBaTH U  MpeoOpa3oBbIBaTh  CYXKJCHUSA:
YTBEPJIUTEIbHBIE U OTPULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHBOPEUHS
B (akTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, NpeJiaraTb KPUTEPUH IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUMIL;

JieNaTh BBIBOIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOANTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM
(mpsiMBIE M OT IPOTUBHOTI'0), BEICTPAUBAaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOMpATh crnoco0 penieHus: y4yeOHOW 3ajaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEILECHHUSI, BBIOMPATh HAanOO0JIee NOAXOIAUIUI C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).



ba3zoBbie uccienoBare/bCKue 1efCTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEA0BATEIbCKUA WHCTPYMEHT IO3HAHMS,
dopMynupoBath  BONPOCH,,  (PUKCUpPYIOLIME  MPOTUBOpEUYUE,  MpoOIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (PopMUpOBaTh TUMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOANTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN KCIEPUMEHT, HUCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4YeCKoro oObeKTa, sSIBJIICHHUS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMu, SIBIICHUSIMU, TTPOIIECCAMU;

CaMOCTOATENbHO (PopMyIMpOBaTh OOOOIIECHUS W BBIBOABI IO pe3yJbTaram
NPOBENEHHOTO  HAOMIOACHUS,  WCCIIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX PE3YJIbTAaTOB, BHIBOIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIlECCa, a TaKXKe BbIJIBUIaTh
MPEANOIOKEHHS O €T0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBIIATh JNeUIMTH MHPOpPMAIIUHU, JAHHBIX, HEOOXOTUMBIX JJII OTBETa Ha
BONIPOC U JUIsl pEeLICHUS 3a/1auH;

BBIOMpaTh WH(POPMALIUIO W3 UCTOUYHUKOB PA3JTUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATh HMHGPOPMAIIUIO PA3JIMYHBIX BHJIOB M
dbopM mpeICTaBICHUS;

CTPYKTYpHUpOBaTh HH(OpMAIUIO, MPEJCTaBIATh €€ B pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATh TpapuUECKH;

OIICHUBATH HAJIEKHOCTD nH(popManuu 1o CaMOCTOSITETILHO
c(hOpMyYITMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTMBHBIE YHUBEPCAJIbHbIE YUeOHbIe TelCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH H
HeassMu OOIIEeHMsI, SICHO, TOYHO, I'PAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAy PEILICHMs 3ajJayH,
KOMMEHTHUPOBATh MOJIYYEHHBIN PEe3yJbTaT;

B Xo7le OOCYXXIIEHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMHI,
npoOJIeMbl, peIIaeMo 3ajlayd, BBICKAa3bIBaTh HJEH, HAIICIICHHBIC Ha ITIOHUCK
pelieHusi, COMOCTAaBISATh CBOM CYXJICHHS C CYXICHUSIMH IPYTUX YYaCTHHUKOB
yanora, oOHapy>KUBaTh pPa3IU4YUe U CXOACTBO IMO3UIMNA, B KOPPEKTHON (opme
bopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;

NPEACTAaBIATh PE3yJabTaThl PEIICHUS 3a/Ja4u, SKCIEPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTa, CaMOCTOSATEIIBHO BBIOHMpaTh (opMar BBICTYIUICHUS ¢ YYETOM 3ajad
MPE3CHTAIUU U OCOOEHHOCTEH ayTUTOPUH.

PerynsiTuBHBIC YHHBepCcaJbHbIE yUeOHbIE JeiiCTBUSA



Camoopranuszanus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUs 3aJa4u, BHIOMpaTh COCO0 peleHus C
y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIUOHAIbHbI MHTEJJIEKT:

BJIQJIETh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HAHUSA
COBEPIIAEMbIX JEHCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
cnoco0aMM CaMOMNPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3yibTara perieHus
MaTEeMaTHUUYECCKOM 3aJ1auM;

MPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MIPH PEIICHUU 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaNJICHHBIX OIMNOOK, BHIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEIN U YCIOBUSIM, OOBSICHITH PUIHHBI
JTOCTYDKCHHSI UM HEIOCTHIKEHUST PE3YyJIbTaTOB NIEATEILHOCTH, HAXOAUThH OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHa 1eSITEJILHOCTD:

MOHWMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWBUAYaIbHOM
paboOThl TpW pelmieHHH YYeOHBIX 3a7ad, NPUHUMATH I1eJb COBMECTHOMN
NESTENHHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacrpenesiTh
BUJIBI pa0OT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U pe3yabTar paboThl, 000011aTh
MHEHUS HeCKOJIBKUX JIFOICH;

y4acTBOBaTh B I'PyNHOBBIX (popmax paboThl (0OCykAeHUs, OOMEH MHEHHA,
«MO3TOBBIC MITYPMBD) U WHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAa
B O0mMIA MOpPOAYKT 1O KpUTepusiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATbI

K xonmy oOydenus B 10 kiiacce oOyyaromMIiCSd TMOJYYUT CIEAYIOLIUE
PEeIMETHBIE PE3yJAbTAaThl MO OTJAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa ¥ Hayaia MaTeMaTH4eCKOTO aHaUu3a:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMU: PANMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoAnNdecKas JIpoOb, TMPOIECHTH, HPPAIMOHAIBHOE YHCIO0, MHOXECTBA
PaLMOHAJIBHBIX U IEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YHCIIA;

OPUMEHSATh APOOM W MPOLEHTHl Uil PEHIeHUs MNPUKIAAHBIX 33434 U3
pPAa3JIUYHBIX OTPACIICH 3HAHUMN U PEATTbHOU KU3HU;

MPUMEHSITh PUOIMKEHHBIC BHIYUCIICHUS, TPaBUJIa OKPYIIICHUS], IPUKUAKY U
OLICHKY pE€3yJIbTaTa BEIYMCIICHUM;



CBOOOJIHO ONEpUPOBaTh IMOHATHEM: CTENEHb C IIeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POpMY 3alIUCU JEHCTBUTENBHBIX YNCEN JJIs PELICHUS
NPAaKTHYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX;

CcBOOOTHO OTEPHPOBATh MOHATHEM: APUPMETHUECKHI KOPEHb HaTypajbHOU
CTETICHU;

cBOOOJTHO ONIEPUPOBATH TIOHATHUEM: CTENEHb C PALIMOHAIBHBIM I0Ka3aTeleM;

CBOOOTHO OMEPUPOBATh MOHATHAMH: JIOTapU(PM UWCIA, ACCATHYHBIC U
HaTypaJbHbI€ JOrapu(pMbI;

CcBOOOTHO ONEPUPOBATH TMOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHCJIOBOTO apTyMEHTa;

ONEpUPOBATh MOHATUSMU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJTHO OIEpPUPOBATh MOHSATUSMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPAaBHEHUS-CIIEACTBUS, pABHOCUIIbHbIE HEPABEHCTBA,

OPUMEHATh  pa3jiW4yHble  METOAbl  pELICHUS  pPAalUOHAIBHBIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUH, TPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: MHOTOWIEH OT OJHOM INepeMEHHOH,
MHOTOWIEH C LeIbIMU K03 (pULlMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSATH JEJICHUE
MHOTO4WIEHAa Ha MHOTOWIEH C OCTarkoM, Teopemy be3y um Teopemy Buera mis
pelleHus 3a1ay;

cBOOOHO OMEepUpOBaTh MOHATHAMH: CHCTEMa JHUHEHHBIX ypaBHEHUH,
MaTpula, ONpENeNIUTeNb MaTpullbl 2 X 2 U €ero TeOMETPUYECKUN CMBICI,
UCIOJIb30BaTh CBOWCTBA OMNpEAENUTENst 2 X 2 jJid BBIYMUCIEHMSI €ro 3HAueHus,
OPUMEHATh OMPEACITUTENN Ui PEIICHUS CHUCTEMBbI JIMHEHHBIX YpaBHEHUH,
MOJICJIUPOBATh PEAbHbIE CUTYallud C TMTOMOIIBIO CHCTEMBI JTMHEHHBIX YpaBHEHUH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIM C TOMOIIBI0O MaTpull U OINpeAeTuTelNeH,
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI € KOpPHSAMM JUuld IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJTHATH IPE0OPa30BaHMUS YUCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIICHH C
paloHaIbHBIM MTOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBa aorapudpmon IS npeoOpazoBaHUs
Jorapu(MUYECKUX BBIPAKCHUN;

CcBOOOTHO OMEPHUPOBATh MOHATHIMH: WPPALMOHAIBHBIC, TOKa3aTelbHbIE U
aorapuMHUYECKUe YpaBHEHHS, HAXOJUTh UX PEIICHHUS C TIOMOIIBIO PAaBHOCHIIbHBIX
NEPEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;



OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOpMYJIbl 1711 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOTHO  OMEpPUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOmuMbIE  (QOPMYNBI AN PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHHUI;

MOJICJINPOBATh peajbHbIE CHUTYyallUW Ha $3bIKE aireOpbl, COCTaBIAThH
BBIPQXKCHHS, YpPaBHEHHUS, HEPABCHCTBA IO YCIOBHIO 3a/a4d, HCCIEIO0BaThH
NOCTPOEHHBIE MOJIEH C UCIIOIB30BAHUEM anmapara aareOphl.

DyHKUMU ¥ rpapuKu:

CBOOOIHO OMEpUPOBATh MOHATUAMU: (YHKIUS, CIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO oOpaTHble (PyHKIMK, KoMmo3unus GyHKIMK, rpaduk (QyHKIUH,
BBITIOJIHATD AJIEMEHTAapHbIE peoOpa3oBaHus rpadukoB QyHKUINH;

cBOOOTHO OTEPUPOBATh MOHIATUAMH: OOJNACTH OMPEACICHUS W MHOXKECTBO
3HaYeHUN (QPYHKIUH, HYJIU PYHKINUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMepupOBaTh MOHATHAMHM: 4YETHbIE M HEUYETHbIE (PYyHKLUHU,
nepuoIndYecKue (PyHKINUU, TPOMEXYTKH MOHOTOHHOCTH (PYHKLIMH, MAaKCUMYMBI U
MUHUMYMBl (QYHKIMHM, HauOoOJIbllleE W HAWMEHbIIEe 3HauyeHue (QYHKIUM Ha
IPOMEXKYTKE;

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: CTENEHHAs! (PYHKLHS C HATypaJbHbIM U
LEJIbIM [OKa3aTesieM, Ipauk CTENeHHOM (YHKUMU C HATypaldbHBIM U IIEJIBIM
nokaszareneMm, rpaduK KOpHs Nn-od CTENeHW Kak (PYHKIUU OOpaTHOW CTENEHH C
HaTypaJbHBIM MTOKa3aTelIeM;

ONEepUPOBATh MOHATHSIMH: JIMHEHHAs, KBaJpaTHuHas W APOOHO-TMHEHHas
(YHKLIMH, BBITOIHITH 3JIEMEHTAPHOE UCCIIEJOBAHNUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOJIHO OINEpUpPOBAaTh MOHATHSMM: IMOKa3aTreiabHas M Jorapupmuyeckas
(GyHKIMU, UX CBOWCTBA W rpadUKH, UCIOJb30BAaTh WX TpadUKU Al PEIIeHUS
YPaBHEHHI;

CBOOOJITHO ONEPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
ofpesiesieHue TPUTOHOMETPUUYECKUX (QYHKIIMI YUCIIOBOTO apryMEHTa;

UCNOIb30BaTh TIpadpuku (QyHKOUH JUIsI  UCCIIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH MpHU pENICHUH 3a7ad U3 JIPYTHX YYEOHBIX MPEIMETOB M peabHOU
KHU3HU, BBIpAXKaTh (GOPMYIIaMU 3aBUCUMOCTH MEX]Ty BETUUMHAMU;

Havana MaTeMaTu4ecKoro aHajiu3a:

CBOOOJTHO OINEpUPOBATh MOHATHAMH: apuPMeTHYecKas U TIeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi T€OMETPUIECKas MPOTPECCHSI, JIMHEHHBINA U
HKCIOHEHIMAIBHBINA POCT, (POpMysia CIIOKHBIX IPOIIEHTOB, UMETh MPEICTABICHHE O
KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUU JUIsl pEUIeHMs] peajbHBbIX 3a7ad MPUKIATHOTO
XapakTepa;



CBOOOIHO ONEPUPOBATH MOHITHAMU: TTOCIIEIOBATEILHOCTD, CITIOCOOBI 3aJaHus
MOCJIEAOBATEIbBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEI0BATEIBLHOCTH,
MOHUMATh OCHOBBI 3apOXKJACHUS MaTeMaTHYECKOr0 aHajiu3a Kak aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOIHO OMEPUPOBATH MOHSATUSIMHU: HETIPEPBIBHBIC (DYHKIIMH, TOUYKHA Pa3phIBa
rpadurka GyHKIIUH, aCUMIITOTHI I'padrka GyHKIIUH;

CBOOOJIHO OMEpUPOBaTh MOHATHEM: (YHKIMS, HENpephiBHAS Ha OTpPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIsI pEILICHHS 3a]1a4;

CBOOOJTHO OMNEPUPOBATH TOHSATUAMM: II€pBasi W BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacaTenbHas K Tpaduxy QyHKmmy;

BBIYUCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKIWMN, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (DU3NUYECKUN CMBICT MPOU3BOIHON IS
pelieHus 3a1au.

MHoskecTBa U JIOTHKA:

CBOOOAHO  ONepUpoBaTh  MOHATUSMU: MHOXKECTBO, OMNEpaluu  Haj
MHO>XECTBaMH;

UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONMUCaHUs PeaIbHbIX
IIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: ONpeeICHUE, Teopema,
ypaBHEHHE-CIICJICTBUE, CBONCTBO MaTeMaTH4YeCKOTO OOBEKTa, JI0Ka3aTeIbCTBO,
PaBHOCHWJIbHBIE YPAaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuiics MOJYYHUT CIEAYIOLINE
MpPEeIMETHBIE PE3yJAbTAaThl MO OTMAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTH4eCKOTO aHaTU3a:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU: HATypaIbHOE U IEJIOE€ YHUCIO,
MHOXXECTBAa HATypaJIbHBIX M LEIbIX YKCEN, UCIOJb30BaTh MPHU3HAKU JIETUMOCTH
uensix yncen, HOJ u HOK HarypanbHbIX YMCEN ISl pELICHUS 3a7a4, IPUMEHATh
anroput™ EBknunaa;

CBOOOJTHO OMNEPUPOBATH TOHATHEM OCTaTKa MO MOIYJI0, 3alMKUChIBATh
HaTypaJibHbIC YUCJIA B PA3JIMYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEpPUPOBATHh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEJ, TMPEICTaBISATh KOMIUIEKCHBIE YMCia B aiaredpanueckod u
TPUTOHOMETPUUYECKOU (DopMe, BBITIOJIHITh apru(METUUECKUE OIEpalluid ¢ HUMU U
n300paxarh Ha KOOPAUHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOZHO OMEPUPOBaTH MOHATUSMU: HUppallMOHATbHBIC, TOKAa3aTelbHbIE H
jJorapuMUYECKHEe HEpPABEHCTBA, HAXOAUTh HX pEUIEHUS C  MOMOIIbIO
PaBHOCHWJIbHBIX EPEXOIOB;

OCYIIECTBIIATh OTOOp KOpHEH TpU PEMICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZHO OMEpUpPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSITh  HeoOXonumbie  (OpMySbl  JIJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATUAMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CHUCTEMBI U COBOKYITHOCTEM PallMOHAJBHBIX, UPPALIMOHAJIBHBIX, II0KA3aTEIbHbBIX U
Jorapu(pmMudecKkux ypaBHEHUN U HEPABEHCTB;

peuiarhb palroHaJbHbIE, VMppalrOHaIbHbIE, MOKa3aTeIIbHBIE,
jgorapuMUYECKe ¢ TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
cozeprKalme MOAYJIU U IapaMeTpsl;

NPUMEHSTH IpauuecKue METOJbI JIsl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TAKXKe 3a71a4 C IapaMeTpaMu;

MOJICTTUPOBATh pEAIbHBIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHCHUS, HEPABEHCTBA W KX CHCTEMBI [0 YCJIOBHUIO 3aa4H,
UCCJIeIOBaTh IOCTPOCHHBIE MOJEIM C UCIOJb30BAHHEM armapara aireopsl,
MHTEPIPETUPOBATH MMOJTYUEHHBIA pE3yIIbTaT.

DYyHKIUY U TPaPUKH:

CTPOUTH TpapuKh KOMMIO3UIMK (YHKIUNA C TIOMOIIBI0 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUU JABYX (PYHKITHI;

CTPOUTH TE€OMETpUUECKHE O00pa3bl ypaBHEHUH U  HEPABEHCTB HA
KOOPAMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEPUPOBATh TMOHATUSIMU: TpadUKA TPUTOHOMETPUUECKUX
ynKumit;

OpUMEHATh (YHKIMUA JUIsl MOJICIHUPOBAHUS M MCCIEIOBAHUS PeabHBIX
IIPOLIECCOB.

Hauvajia MmaTreMaTu4ecKoro aHajam3a:

WCIIOJTb30BaTh MPOW3BOMHYIO JIJISl HCCIICAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH
Y SKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee W HaUMEHbIlIee 3HaYeHUs (PyHKIIMM HEMPEPHIBHOM Ha
OTPE3KE;

WCIIOJb30BaTh MPOU3BOAHYIO [JII HAXOXKACHUA HAWJIY4YIIEro PEUICHHUS B
MPUKIAAHBIX, B TOM YHUCJIE COLUUAIBHO-DKOHOMUYECKHX, 3aJadax, i
OTIPEJICICHHs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOTrO (opmymnon win

rpauKoMm;



CBOOOZHO  OMEpPUpPOBaTH TMOHATUSMU: TEPBOOOpa3Hasi, OINpeAeIEHHbBIN
UHTErpaj, HaXOAUTh TNEPBOOOpPA3HbIE DJIEMEHTAPHBIX (GYHKIUNA M BBIYUCIATH
uHTterpan no popmyne Hetotona-JIeitbuua;

HAXOMIUTH TJIOMIATHU TUIOCKUX PUTYP B 0OBEMBI TN C TTOMOIIBIO HHTETPAA;

VMETh IMPEICTABICHUE O MareMaTUYeCKOM MOJACIMPOBAHUM Ha IPUMEPE
cocTaBieHus AuddepeHInaIbHbIX YPaBHEHHI;

peliarh NPUKIAJAHBIE 33/Ja4d, B TOM YHCIIE COLUUAIBHO-DKOHOMUYECKOTO U
(U3HUECKOTo XapakTepa, CpeCTBAMU MaTEMaTUYECKOTr0 aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HauMeHoBaHme pa3aesioB U TeM
MPOrpaMMbl

MHOXECTBO IEHCTBUTENIBHBIX YUCEIL.
MHorowieHsl. PaninonaibHble ypaBHEHUS U
HepaBeHcTBa. CHcTeMBbl TMHEUHBIX
YpaBHEHUH

Oynkuun 1 rpapuku. CreneHHas QyHKLIUS C
LIEJIBIM TI0Ka3aTeIeM

Apudmerndecknii KOpEeHb N-OH CTETICHHU.
HppauyroHanbHbIEe ypaBHEHUS
[Toxa3zarenbHas ¢pynkuus. [lokazarenabHble
YpaBHEHHUS

Jlorapudmuueckast GyHKITHUS.
Jlorapudmudeckue ypaBHEHHUs
TpuroHomeTpuuecKre BbIPAKEHUS U
ypaBHEHUs

[TocnenoBarenbHOCTH U IPOTPECCUU
Henpepsieusie ¢pynkiun. [IponssogHas
[ToBTOpenue, 06001IeHNEe, CCTEMaTU3as
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Koan4yecTBo yacoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoabHbI
e padoThbI

10

IMpakTnyecku
e padoThbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/IbHbIEC

pecypcbl



11 KUIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NMPorpamMmbl

HccnenoBanre GyHKIUH C TTOMOIIBIO
IIPOU3BOIHOM

[lepBooOpa3nast u MHTETpAI

['pacduxu TpuroHOMETpHUECKUX (YHKITHIA.
TpuroHomeTpuuecKre HepaBeHCTBA

HppaunroHanbHbIe, TOKa3aTENbHbIE U
Jorapu(pmMuUecKrue HepaBeHCTBa

KommuiexcHble unciia

HarypanbHbie U 1eIbIe yncia

CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX
MOKA3aTeNbHBIX U JIOTAPUPMUICCKUX
YpaBHEHUH

3aauu ¢ mapaMeTpamMu

[ToBTOpeHME, 0000IICHIE, CUCTEMATHU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo 4yacoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTposbHbI
e padoTbI

10

[MpakTnyecku
e padoTbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchl






INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

. Tema ypoka

MHoxecTBO, Onepalu Hajl
MHOKECTBaMH U MX CBOIMCTBa
2 Huarpammsl Diinepa-Benna
IIpumeHeHue
3 TEOPETHUKO-MHOKECTBEHHOTO arnapara
JUISL pELIEHUs 3a1a4
ParnmonansHeie ynciaa. OOBIKHOBEHHBIE U
4 JIECATHYHBIE IPOOH, IPOIICHTHI,
OeCKOHEUHBIE MTEPHOANYECKHE TPOOH
Paunonansabie yncia. OOLIKHOBEHHEIE U
5 JIECSTHYHBIE POOH, IPOIICHTHI,
OECKOHEYHBIC MTEPUOTUIECKHUE TPOOH
[Tpumenenue apobdeii U MPOIICHTOB ISt
pelieHus TPUKJIaAHBIX 3a1a4
[Ipumenenue npoOeit U IPOLIEHTOB IS
pelieHus: TpUKIaAHbIX 3aa4

JeiicTBurenbHbie ynciia. PanuoHanbHbie
Y UppallMOHAJIbHBIE YHCIIA

Apudmernueckue onepanuu ¢
JeHCTBUTENILHBIMU YHCIIAMU

Koan4yecTBo yacoB

Bcero

KoHTpoJbHbI
e padoThbI

IIpakTuyecku
e padoThbI

Jlara
HU3y4YeHH
s

DJIeKTPOHHbIE
mu(ppoBbIe
o0pa3oBareJIbHbI
e pecypchbl



10

11

12

13

14

15

16

17
18

19

20

Monysnb 1efCTBUTENBHOTO YUCIA U €T0
CBOMCTBa

[Tpubnm>kEHHBIC BEIYUCTICHHS, TPABUIIA
OKpYIJICHUs, IPUKUIKA U OLICHKA
pe3ynbrara BBIYMCIECHUN

OCHOBHBIE METO/Ibl PELICHUS LEIbIX U
JpOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS TETBIX U
JIpOOHO-PaLlMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE MCTOABI PCIICHHUA LCIIbIX U
JIpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

MHOrouneHsl OT OAHOW NEPEMEHHOM.
JleneHue MHOToO4I€Ha HA MHOTOUJIEH C
ocrarkoM. Teopema besy

MHOroueHsbI ¢ LEIbIMU

ko3¢ punuenramu. Teopema Buera
Pemenue cucreM TMHENHBIX ypaBHEHUI
Pemenue cucteM TMHENHBIX ypaBHEHUI
Marpuna cucteMbl JINHEHHBIX
ypaBHeHUU. OnpenenuTens MaTpUIlbl 2x2,
€ro reOMETPUYECKHUN CMBICI U CBOWCTBA;
BBIYHMCIICHHE €70 3HAYEHUs
Ornpeaenurens MaTpUIIbL 2X2, €To
reOMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHUE €70 3HAYEHUs



21

22

23

24

25

26

27

28

29

30

31

IIpuMeHeHne onpenenuTens s PeLeHNs
CHCTEMBI JINHEVHBIX YPaBHEHUI

Pemenue npukiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEVHBIX YPaBHEHUI

Perienne mpukiIagHbIX 3a7a4 C OMOLIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUN

KontponpHas pabora: "ParroHnanbHble
ypaBHEHHUs U HepaBeHCTBA. CHcTeMBl
JUHEHHBIX ypaBHEHHH"

OyHKIWA, c0co0b! 3a1aHus (PyHKIHMH.
B3aumMHo oOparHbie GyHKIIUH.
Komno3unust ¢pyHkuumit

I'paduk PyHkuu. DnemMeHTapHbBIC
npeoOpazoBanus TpaduKkoB PyHKIUN

OGnacth onpeneneHrs U MHOXKECTBO
3HaueHui ¢pyHkuu. Hynm ynkuumn.
[TpomerkyTKH 3HaK OCTOSHCTBA
YérHble U HEYETHBIC (DYHKITUU.
[Tepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PyHKLIUU

MaxkcuMyMbl U MUHUMYMBbI (DyHKIIHH.
HauOonbiiee 1 HauMeHblIIee 3HaUCHUE
(bYHKIMHU Ha IPOMEXKYTKE

JIunelinas, kBaapaTu4Has U
JpOoOHO-JIMHEWHAS (QYHKITUN
DNeMEeHTapHOE UCCIIEeIOBAaHUE U
MOCTPOEHUE TPa(UKOB ATHX (PYHKITHHA



32

33

34

35

36

37

38

39

40

41

42

43

DneMeHTapHOE UCCIICIOBAaHNE U
MOCTpOEHUE rpapuKOB ITUX QYyHKIUI
Crenens ¢ LenbIM nokazareneM. buaom
HerotoHa

CreneHsb ¢ 1IeabIM oKa3aTeiaeM. bruHom
HeroToHa

CrenenHast pyHKIHSI ¢ HATYpaJIbHBIM U
LeabIM nokasaresemM. E€ cBolicTBa n
rpaduk

KonTponbhas pabora: "CreneHHas
¢ynkuus. E€ coiicta u rpaduk”
ApudmMeTnueckuii KOpeHb HaTypaTbHOM
CTEIEHHU U €ro CBOICTBA
Apudmerndeckuii KOpeHb HaTypaIbHOM
CTEIEHU U €r0 CBOWCTBA
[TpeoOpa3oBaHusl YHCTOBBIX BHIPAKEHUH,
COJEPIKAIINX CTEIIEHNU U KOPHU
[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH,
coJlep KallluX CTENIEH! U KOPHU
[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUIA,
COJEpIKAIIMX CTEIIEHNU U KOPHU
Uppanuonanbusie ypaBHeHU. OCHOBHBIE
METO/Ibl PELIEHUS] UPPALMOHAIBHBIX
YpPaBHEHUU

WppatmonansHble ypaBHeHUs. OCHOBHbBIE
METObl PEIIECHUS UpPaIlHOHATbHBIX
ypaBHEHUU



44

45

46

47

48

49

50

51

52

53

54

55

WppaumonanbHble ypaBHeHUs. OCHOBHbIE
MCTOAbI PCIICHUA UPPALMOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/IBI B PELLICHUH
UPPALMOHAIIBHBIX YPaBHEHUU
PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHNN
UPPALMOHAIIBHBIX YPaBHEHUU
PaBHOCHIIBHBIE ITEPEXO/IBI B PEILICHUH
VUPPALMOHAIBHBIX YPAaBHEHHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
UppalMOHAIBHBIX YPaBHEHHUH

CaoiicTBa 1 rpaduk KOPHS N-0il CTETICHU
KaK YHKIIUA 0OpaTHOM CTETICHH C
HaTypaJbHbIM [TOKa3aTeneM

CpoiicTBa 1 rpauk KOpHs n-Oi CTEHEHU
KaK (yHKLIHU 0OpaTHOM CTeneHu ¢
HaTypaJbHbIM ITOKa3aTeleM

KonTponbshas pabora: "CBoiicTBa u
rpaduK KOpHS N-Oi CTETIeHH.
WppauumonanbHble ypaBHEHUS"

CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTeNleM U
e€ CBOMCTBA

CreneHs ¢ palioHaJIbHBIM [TOKa3aTeaeM 1
e€ CBOICTBa

CreneHb ¢ paliMoOHAIBHBIM MIOKa3aTeNleM 1
e€ CBOICTBA

[TokazarenbHast pyHKIHMS, €€ CBOMCTBA U
rpaduk



56

57

58

59

60

61

62
63
64
65
66

67

68

69

70

Wcnonp3oBanue rpaduka GyHKINANA 15
pelIeHus ypaBHEHUI

Hcnonb3oBanue rpapuka QyHKIUH s
pelIeHUs YpaBHEHUI

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
METO/Ibl PELIEHUs [TOKA3aTeIbHbIX
YpaBHEHUU

[TokazatenbHble ypaBHeHUs. OCHOBHbBIE
MCTOAbI PCIICHUS MMOKA3aTCIIbHBIX
ypaBHEHUU

IToka3atenbHble ypaBHeHHs. OCHOBHBIE
MCTOAbI PCIICHUA MMOKA3aTCIIbHBIX
YpaBHEHUU

KontponsHas padora: "[lokazarenpHas
¢byuknus. [TokazarenbHbie ypaBHEHUS"

Jlorapugwm uncna. CpoiicTBa Jorapudma
Jlorapudm uncna. CoiicTBa norapudma
Jlorapugwm uncna. CoiicTa Jorapudma
JlecssiTuuHble U HATypalbHbIE JOrapupMbl
JlecsaTHuHbIE M HATypaAJIBbHBIE JOTapUPMBI
[TpeoOpa3oBaHue BbIpaKeHUH,
COZIeprKaIIMX JIorapru(MBI
[IpeoOpazoBaHue BEIpaKCHHI,
COZIepIKaIHX JIOTapUPMBI
[TpeoOpazoBaHue BBIPAKCHHIA,
CofiepKaIIHX JIOTapu(MBI
Jlorapupmuyeckas GyHKIHSA, €€ CBOCTBA
u rpaduk

—_— e e



71

72

73

74

75

76

77

78

79

80

81

82

Jlorapupmuueckas ¢pyHkius, e€ cBoiicTBa

u rpaduk
Hcnonb3oBanue rpapuka QyHKIUH s
pelIeHUs YpaBHEHUI

Ucnonp3oBanue rpaduka GyHKIANA 15
pelIeHHs ypaBHEHHIA

Jlorapudmuyeckue ypaBHEHHUS.
OCHOBHBIE METOJIBI PEIICHHS
Jorapu(pMUUECKUX ypaBHEHUN

Jlorapudmuyeckue ypaBHEHHUs.
OCHOBHBIE METOJIBI PELLICHUS
Jorapu(pMHUECKUX YpaBHEHHIH

Jlorapudmuueckue ypaBHEHHUs.
OCHOBHBIE METO/IbI PELLICHUS
JorapupMHUUECKUX YPaBHEHHH
PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
Jorapu(pMHUECKUX YPaBHEHUM
PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
JorapupMHUUECKUX YpaBHEHHIH
KonTposnbHas pabora:
"Jlorapudmuyeckast GyHKITUSI.
Jlorapudmuyeckue ypaBHeHUs"
CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC
YHUCIJIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YKCJIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCIIOBOTO apryMeHTa



83

84

85

86

87

88

89

90

91

92

93

94

95

ApKCHHYC, apKKOCUHYC B apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
orpeJieIeHue TPUTOHOMETPUYECKUX
(byHKIMI YUCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
ofpeJiesIeHue TPUTOHOMETPUYECKUX
(byHKLMI YUCIIOBOTO apryMeHTa
OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmMyITbI

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmymsl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbl

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUU
[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKEHUI
[TpeoOpazoBaHre TPUTOHOMETPUICCKUX
BBIPAKECHUU
[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI

Pemenne TpuroHoMeTpUIECKUX
YpaBHEHUU

Pewienune TpuroHoMeTpruueCcKux
YpaBHEHUU



96

97

98

99

100

101

102

103

104
105

106

107

108

Pemenue TpuroHoMeTpruyeCcKux
ypaBHEHUU

Pemienue TpuroHoMeTpuueCKuX
YpaBHEHUU

Pemenue TpuroHoMeTpryeCcKuX
ypaBHEHUU

Pemenue TpuroHoMeTpruyeCKIX
YpaBHEHUU

Pemenue TpuroHoMeTpruyeCcKuX
YpaBHEHUU

KonrtponwHnas pabora:
"TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPHUUYECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
II0CJIEeI0BaTeNbHOCTEN. MeTon
MaTeMaTHYe€CKOM WHTyKIIUH
MOHOTOHHBIE U OTPAHUYEHHBIE
nocJjenoBaTenbHOCTH. VicTopus aHanu3a
OECKOHEUHO MaJTbIX

Apudmernueckas mporpeccust
['eomerpuueckas nporpeccust
beckoneuHo yObIBarolas reoMeTpuiecKas
nporpeccus

Cymma 6eCKOHEYHO yOBIBAOIIEH
Tre€OMETPUYECKOI MPOrpeccuu
JIMHENHBIN U DKCIIOHEHIMAJIBHBIA POCT.
Uucino e. Dopmyna CIOKHBIX MPOLEHTOB



109

110

111

112

113

114

115

116

117

118

119

120

121

122

JIMHENHBIN U SKCIOHEHIIMAIIbHBIA POCT.
Yucno e. DopMmyia CIOKHBIX MPOLEHTOB

Hcnonp30BaHUE NMPOTrPeECCUU IS
pELIEeHNs PeaJIbHBIX 3314 IPUKJIaJHOTO
Xapakrepa

KonTponbeHas pabora:
"IlocnenoBarenbHOCTU U IPOTPECCUU "
HenpepbiBHBIE QYHKIIUHM U UX CBOWCTBA
Touka pa3pbiBa. ACUMOTOTHI Tpa(UKOB
byHKIHI

CpoiicTBa QyHKINI HENPEPHIBHBIX Ha
OTpEe3Ke

CBoiicTBa (yHKIIMI HENPEPHIBHBIX HA
OTpEe3Ke

MeTton HHTEPBAIOB IS PELICHUS
HEPABEHCTB

MeTon nHTEpBaIOB 1J1s1 PELICHUS
HEPABEHCTB

MeTton HHTEPBAIOB 7S PELIECHUS
HEPABEHCTB

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKUUMH U1 peleHus 3a1a4
IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMN JUTs peleHus 3a1a4

[TepBas 1 Bropast npon3BoHbIE GYHKLIUU
Omnpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOJTHOM



123

124

125

126
127

128

129

130

131

132

133

134
135

136

Omnpenenenue, GU3NYECKUA CMBICIT
IIPOU3BOTHOM

YpaBHeHHUE KacaTeIbHON K rpaduky
byHKIIH

VYpaBHeHUe KacaTelbHON K TpauKy
byHKITUN

[Tpon3BogHBIE 2I€MEHTAPHBIX (PYHKIIHIA
[Tpon3BoHbBIE 27IEMEHTAPHBIX (PYHKIIHIHA

IIpou3sBonHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3ULIMU (QYyHKIUI

[Tpou3BoaHAasE CyMMBI, IPOU3BEACHHUS,
YaCTHOTO M KOMIIO3UIIMU (YHKIUH

[IpousBoaHast cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO M KOMIO3ULIMU QYyHKIUI

KonTponbshas pabora: "IIpousBognas”

[ToBTOpenue, 0000IICHHE,
cucTtemMaTu3alus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IICHME,
cucreMaru3anus 3Hanuii: "OyHkuun"

HTtorosast KOHTpoONIbHAs paboTa
Htorosas KOHTpoJIbHAs paboTa

[ToBTOpenue, 0600IICHKE,
CHCTeMaTH3alus 3HAHUH

OBIEE KOJIMYECTBO YACOB I10
[TPOI' PAMME

136

10



11 KUIACC

KosuvecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoabir TpaxTiecku fllsytlennﬂ :)lﬁ[()baI;OBaTeJIbel
e padoThbI e padoTbI e pecypes!

[IpumeneHnne npou3BOAHOM K

UCCIIEeOBaHUIO PYHKINH Ha 1 02.09.202

MOHOTOHHOCTb U 3KCTPEMYMBbI 5

[IpuMeHeHne MpON3BOAHON K

Hccaen0BaHui0 (YHKIIUNA Ha 1 02.09.202

MOHOTOHHOCTB U 3KCTPEMYMBI 5

IIpuMeHeHne NpOn3BOAHON K

uccaen0BaHui0 (GyHKIUN Ha 1 03.09.202

MOHOTOHHOCTB ¥ IKCTPEMYMBbI 5

IIpuMeHeHne POU3BOAHOU K

UCCIIeOBaHNUI0 PyHKIMH Ha 1 03.09.202

MOHOTOHHOCTB U 3KCTPEMYMBbI 5

[Ipumenenne npou3BOAHOM K

UCCIE0BaHNIO PyHKIMH Ha 1 09.09.202

MOHOTOHHOCTb U 3KCTPEMYMBbI 5

[IpuMeHeHne Npon3BOAHON K

Mccaen0BaHui0 (YHKIIUNA Ha 1 09.09.202

MOHOTOHHOCTB Y 3KCTPEMYMBI 5

Haxoxxnenre HanOoIbIIero u

HAaUMEHBIIETO 3HAaYE€HUs HENPEPHIBHON 1 10.09.202

(byHKIMHU Ha OTpE3Ke 5



10

11

12

13

14

15

16

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(YHKIIUY HA OTpEe3Ke

Haxoxnenue HanOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(byHKIMU Ha OTpE3Ke

Haxoxienre HanoosbIIero u
HaMMEHBIIIETO 3HAYeHUs] HEPEPhIBHON
(bYyHKLIMHU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHHUST HEITPEPhIBHOM
(GYHKIUU HA OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(YHKIIUY HA OTPE3Ke

[Ipumenenre npou3BOAHOMN AJIst
HAXOXK/JICHHS HAUJTYYILIETO PEIICHUS B
MPUKJIAJIHBIX 3a7a4ax

[IpumeHeHne MPOU3BOAHOM IS
HaXO0XKJCHHS HAUJIYUILIETO PELICHUS B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne MpON3BOAHON JUISt
OIpEJENIEHUs] CKOPOCTU U YCKOPEHUS
npoliecca, 3aJaHHOro (GopMyIIoi niu
rpapuKom

[IpuMeHeHne MpON3BOAHON JUISt
OTIpe/IeTICHUS] CKOPOCTU M YCKOPEHUS
npoliecca, 3aJaHHOro (PopMyIIoi niu
rpagukoM

10.09.202
5

16.09.202
5

16.09.202
5

17.09.202
5

17.09.202
5

23.09.202
5

23.09.202
5

24.09.202
5

24.09.202
5



17

18

19

20

21

22

23

24

25

Kommnosurus pyHKImii

Komnozunust ¢pyHKuunit

Komno3zunus ¢pyHkuumit

['eomerprueckue oOpa3bl ypaBHEHH HA
KOOPJIMHATHOM TJIOCKOCTH

I'eomeTpuueckue o0pa3bl ypaBHEHHUM Ha
KOOPJIMHATHOM MJIOCKOCTH

KonTponbhas pabota: "HccnenoBanue
(GyHKIMH ¢ TOMOIIBIO IPOU3BOAHOM"

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NEepPBOOOPA3HBIX

[TepBooOpasHbIe AMEMEHTaAPHBIX
¢dbynkuuid. [TpaBuna HaxoXIeHUS
MepBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX
¢dbynkuuii. [TpaBuna HaXoXIeHUS
MepBOOOPA3HBIX

30.09.202
5

30.09.202
5

01.10.202
5

01.10.202
5

07.10.202
5

07.10.202
5

08.10.202
5

08.10.202
5

14.10.202
5



26

27

28

29

30

31

32

33

34

NHuterpain. [ eoMmeTpryeckuili CMbICIT
UHTErpana

Brrancnenne onpenenéHHOro HHTErpaia
no ¢hopmyne Herorona-Jleiioanma

Brruncnenue onpenenéHHOro HHTerpaia
o popmyne Hetorona-JleitOnuna

[IpumeHnenue uHTETpaa IS
HAXOXKICHHSI IJIOMAACH MI0CKUX (HUryp

[IpumeHeHne nHTErpaNa I
HaxXO0XJICHHUsI 00bEMOB T€OMETPHUECKUX
Te

[Ipumepsl perieHuit
muddepeHnranbHbIX ypaBHEHUH

[Ipumepsl perennit
muddepeHnnanbHbIX ypaBHEHUH

Maremarnueckoe MOICIIMPOBAHUE
pEaATbHBIX MPOLIECCOB C TIOMOIIHIO
nuddepeHInanbHbIX YpaBHEHHH

KontponpHnas pabora: "llepBooOpaznas
1 uHTerpan”

14.10.202
5

15.10.202
5

15.10.202
5

21.10.202
5

21.10.202
5

22.10.202
5

22.10.202
5

05.11.202
5

05.11.202
5



35

36

37

38

39

40

41

42

43

44

Tpuronomerpuueckue QpyHKLINH, UX
CBOMCTBa U TpaduKu

Tpuronomerpudeckue QyHKIMU, UX
CBOMWCTBA U TpapuKu

Tpuronomerpuueckue QyHKIUH, UX
CBOICTBa U TpaduKu

Tpuronomerpuueckue QpyHKINH, UX
CBOICTBa U TpaduKu

Tpuronomerpudeckue GpyHKIMU, UX
CBOWCTBA U TpapuKu

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU

OT60p KOpHEW TPUTOHOMETPHUECKUX
YPaBHEHUI C TIOMOILIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUICCKUX
YPaBHEHUH C MOMOULIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX
YPAaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

Pemenue TPUT'OHOMCTPUUCCKHUX
HCPAaBCHCTB

11.11.2025

11.11.2025

12.11.202
5

12.11.202
5

18.11.202
5

18.11.202
5

19.11.202
5

19.11.202
5

25.11.202
5

25.11.202
5



45

46

47

48

49

50

51

52

53

Pemenne TpuronomeTpryecKux
HEPABCHCTB

Pemenne TpuroHoMeTpUYECKUX
HEPaBEHCTB

Pemenue TpuronomMeTpuuecKux
HEPaBEHCTB

KonTponsnas padora: "I'paduku
TPUTOHOMETPUYECKUX (DYHKIIUH.
TpuronomeTpuveckue HepaBeHCTBA"

OcHOBHBIE MCTOAbI PCIICHUA
IMOKa3aTCJIbHbBIX HEPABCHCTB

OcHoBHBIC MCTOAbI PCIICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOAbI PCIICHU
IMOKAa34aTCJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOAbI PCIICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE METOBI PEIICHHUS
Jorapu(MHUIECKUX HEPABEHCTB

26.11.202
5

26.11.202
5

02.12.202
5

02.12.202
5

03.12.202
5

03.12.202
5

09.12.202
5

09.12.202
5

10.12.202
5



54

55

56

57

58

59

60

61

62

OCHOBHBIE METOBI PEIICHHS
Jorapu(MUUECKUX HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS
norapuMUIEeCKUX HEPABCHCTB

OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

OCHOBHEBIE MCTOAbI PCIICHUA
HppaliiOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI pEIICHUS
MPPALMOHAIBHBIX HEPABEHCTB

OcHoBHBIC MCTOAbI PCIICHUA
HppaluOHAJIIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOAbI PCIICHU
HppaluOHAJIbHBIX HCPABCHCTB

I'padpuueckre MeToabl perieHus
UppalMOHANILHBIX YpaBHEHUN

I'padmaeckre METONBI peIICHHS
MPPALMOHAIBHBIX YPAaBHEHHU

10.12.202
5

16.12.202
5

16.12.202
5

17.12.202
5

17.12.202
5

23.12.202
5

23.12.202
5

24.12.202
5

24.12.202
5



63

64

65

66

67

68

69

70

71

I'padmyeckre MeToabl pelIeHMs
[T0Ka3aTeJIbHbIX YPaBHEHUN

I'paduueckre MeToabI perieHus
MOKa3aTeNIbHBIX HEPABCHCTB

I'padmueckre METO/bI peLLICHUS
norapuMUUECKNX ypaBHEHUH

I'padpuueckre MeTob1 perieHus
norapu(MUUECKUX HEPABEHCTB

I'padmyeckre MeToABI peIICHHS
Jorapu(MUIECKUX HEPABEHCTB

I'paduueckre MeToabI pereHus
MOKA3aTeNbHBIX U JIOTAPUPMUICCKUX
YpaBHEHUU

I'padmueckrie METO/bI peLLICHUS
MOKA3aTeNIbHBIX U JOrapuPpMHUUECKUX
yYpaBHEHUH

I'padpuueckrie MeTobl perieHus
MOKa3aTeNIbHBIX U JIOTapU(PMUUECKUX
HEPABEHCTB

I'padmueckrie METONBI peICHHS
MOKa3aTeNbHBIX U JIOTApUPMUUECKUX
HEPABEHCTB

30.12.202
5

30.12.202
5

13.01.202
6

13.01.202
6

14.01.202
6

14.01.202
6

20.01.202
6

20.01.202
6

21.01.202
6



72

73

74

75

76

77

78

79

80

KonrtponpHhas padora:
"UppanuoHanbHble, TOKA3aTEIbHbIE U
norapuMudecKrie HepaBeHCcTBa"

KomrmnekcHbie uncna. AnreOpanyeckas
Y TPUTOHOMETpHUYECKasi OPMBbI 3aIIUCU
KOMILJICKCHOTO YKCJIa
KomrutekcHble uncia. Anreopandeckas
U TPUTOHOMETPHUYECKasi (POPMBI 3aIUCH
KOMIUIEKCHOTO YHCIia

ApudmeTrrueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAMU

ApudmeTrueckue onepanuu ¢
KOMIIJIEKCHBIMH YHCJIaMU

N3o00pakeHre KOMIUJIEKCHBIX YUCEN Ha
KOOPJIMHATHOW MJIOCKOCTH

I/Iso6pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOp,Z[HHElTHOﬁ IJIOCKOCTH

®opmyna Myaspa. KopHu n-oit ctenenu
U3 KOMILJIEKCHOTO YHCIia

®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMILJIEKCHOTO YHClia

21.01.202
6

27.01.202
6

27.01.202
6

28.01.202
6

28.01.202
6

03.02.202
6

03.02.202
6

04.02.202
6

04.02.202
6



81

82

&3

84

85

86

87

88

89

[IpuMeHeHre KOMITJIEKCHBIX YnCceN JUIs
peuieHus GU3NYecKux u
reoOMeTPUUYECKUX 3a]a4

KonTponbhas pabora: "KommiekcHble
yycna"

HaTypaJ'IBHBIC " LOCJIbIC YHCila

HaTypaJ'IBHBIe H OCJIBIC YHCJla

[IpuMeHeHne PU3HAKOB IETUMOCTH
LETIBIX YHCEIT

IIpuMeHeHre NPU3HAKOB IETUMOCTH
LIEJIBIX YHCEl

[IpumeHeHne MpU3HAKOB JEIUMOCTH
nenbix yncen: HOJl u HOK

[IpuMeHeHne MPU3HAKOB IETUMOCTH
nensix uncena: HOJI u HOK

[IpuMeHeHne IPU3HAKOB 1ETUMOCTH
LENBIX YUCEN: OCTATKU 10 MOIYIIIO

10.02.202
6

10.02.202
6

11.02.202
6

11.02.202
6

17.02.202
6

17.02.202
6

18.02.202
6

18.02.202
6

24.02.202
6



90

91

92

93

94

95

96

97

98

[IpuMeHeHne NPU3HAKOB IETUMOCTH
LEJIBIX YUCEN: OCTATKU 10 MOAYIIIO

IIpuMeHeHre NPU3HAKOB IETUMOCTH
LEJIBbIX YHUCeN: aropuT™ EBkinaa s
penIeHus 3a/1a4d B LEJIbIX YUCIax

KonTponbHas pabota: "Teopus nenbix
qucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBbI-CIIICTBHS

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI H
CHCTEMBbI-CIICACTBUS

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PELICHUSI CUCTEM U
COBOKYIIHOCTEW MppalMOHAIBHBIX
yYpaBHEHUH

OCHOBHBIE METO/IbI PEUIEHUS] CUCTEM U
COBOKYMHOCTEM MOKa3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELIEHHSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

24.02.202
6

25.02.202
6

25.02.202
6

03.03.202
6

03.03.202
6

04.03.202
6

04.03.202
6

10.03.202
6

10.03.202
6



99

100

101

102

103

104

105

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUI

OCHOBHEBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUU

IIpuMeHeHHe CUCTEM K PELLEHUIO
MaTeMaTU4ECKUX 3aJa4 U 3a/1a4 U3
pa3NUYHBIX 00JIACTEN HAyKH U PeabHON
KU3HM, HHTEpIIPETALUs OJIy4CHHBIX
pe3ynabTaToB

IIpuMeHeHNE CUCTEM K PELIEHUIO
MaTeMaTU4ECKUX 3a/Ja4 U 3a/1a4 U3
pa3NUYHBIX 00JIACTEN HAyKH U PeabHOM
KU3HM, HHTEpIIPETALUs MOJIy4CHHBIX
pe3ynabTaToB

IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJa4 U 3a/1a4 U3
pa3NUYHBIX 00JIACTEH HAYKH U PeabHON
YKU3HM, HHTEpIIPETALUs II0JIy4CHHBIX
pe3ynabTaToB

KonTponsHas padora: "CucreMbl
palMOHaNbHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapUPMUIECCKUX
ypaBHEHHH"

PanmonanbHble ypaBHeHHUS C
napameTpamu

11.03.202
6

11.03.202
6

17.03.202
6

17.03.202
6

18.03.202
6

18.03.202
6

24.03.202
6



106

107

108

109

110

111

112

113

114

ParmonanbHble HEpABEHCTBA C
rnapameTpamu

PannoHanbHbIE CUCTEMBI € TapaMeTpaMu

WppanmoHaibHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpamMu

HppatmonanbHble CUCTEMBI C
napamMeTpamu

[Toka3arenbHbIE YpaBHEHMS,
HEpaBEHCTBA C TapaMeTpamMu

Iloka3arenLHbIE CUCTEMEI C
napameTpamu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpamMu

JlorapudmMuueckue CUCTEMBI C
napaMmeTpamMu

TpuroHomeTpudeckre ypaBHEHUs C

napaMmeTpamu

24.03.202
6

25.03.202
6

25.03.202
6

07.04.202
6

07.04.202
6

08.04.202
6

08.04.202
6

14.04.202
6

14.04.202
6



115

116

117

118

119

120

121

122

TpuronomeTpudeckre HEpaBEHCTBA C
napaMeTpamMu

TpUroHOMETPUUECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u uccieroBanue
MAaTe€MaTHYE€CKUX MOJENIEN PEATIbHBIX
CUTyalUi C IOMOUIBIO YPAaBHEHUH C
rapaMmeTpamMu

[TocTpoeHue u nuccienoBanue
MaTeMaTHYeCKUX MOJIETel peallbHbIX
CUTYalIUH C MMOMOILbIO CUCTEM
YPaBHEHUH C TapamMeTpamu
[TocTpoeHue u nuccienoBane
MAaTeMaTH4YeCKUX MOJIETIEH peallbHbIX
CUTYaLIUH C MOMOILBIO CUCTEM
ypaBHEHUH ¢ IapameTpamu

Kontpomnsnas padora: "3amaun ¢
napameTrpamu"

[ToBTOpenue, 0600IICHNE,
cUcTeMaru3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IICHHE,
cucTeMmaru3auus 3HaHui: "YpaBHeHus"

15.04.202
6

15.04.202
6

21.04.202
6

21.04.202
6

22.04.202
6

22.04.202
6

28.04.202
6

28.04.202
6



123

124

125

126

127

128

129

130

131

[ToBTOpenue, 06006IICHNHE,
CUCTEMaTH3alNsl 3HaHUM: " YpaBHEHUSI.
Cucrtembl ypaBHeHUI"

[ToBTOpenue, o600IIECHNE,
cUCTEeMaTH3aIlus 3HAHMI:
"Hepasencrsa"

[ToBTOpenue, o600IIEHHE,
CUCTEMAaTH3aLIHs 3HAHUN:
"Hepasencrsa"

[ToBTOpenue, 06006ICHNHE,
CUCTEeMaTHu3allus 3HaHUH:
"HepaBenctna"
[ToBTOpeHue, 0000IICHHE,
cuctemaruzauus 3Hanui: "[IpousBogHas
U €€ nmpuMeHeHue"
[ToBTOpenue, o600IICHNE,
cucremaruzauus 3Hanui: "[IpousBogHas
u e€ npumeHeHue"
[ToBTOpenue, 06001IICHNHE,
cuctemaruzanus 3Hanui: "[IponsBogHas
u e€ npumeHeHue"
IToBTOpenue, 0600IIEHNE,

b
cucrtemarusanus 3Hanui: "MHTerpan u
ero npuMeHeHue"

[ToBTOpeHue, 0600IICHHE,
cucremarusauus 3HaHui: "OyHkuun"

29.04.202
6

29.04.202
6

05.05.202
6

05.05.202
6

06.05.202
6

06.05.202
6

12.05.202
6

12.05.202
6

13.05.202
6



132

133

134

135

136

[ToBTOpenue, 06006IICHNHE,
cucremaruzanus 3HaHui: "OyHkuun"

[ToBTOpenue, 0600IICHNE,
cucteMaTtu3anus 3Hanui: "OyHkun"

Hrorosas KOHTPOJIbHaA pa60Ta

WtoroBas koHTponbHas paboTa

[ToBTOpenue, 060061ICHNHE,
cucTeMaTHh3aIusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB 110
[NTPOI'PAMME

136

10

13.05.202
6

19.05.202
6

19.05.202
6

20.05.202
6

20.05.202
6






MPOBEPSIEMBIE TPEBOBAHUS K PE3YJILBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMOBI

10 KUIACC

Kon
IpoBePseMOro
pe3yabrara

1

1.1

1.2

1.3

1.4

L.5

2.1

2.2

23

2.4

2.5

HpOBepﬂeMLIe NPpEeAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’IbHOI7I nmporpaMmmal CpeaHETro 0611101"0 06pa30B3HI/Iﬂ

Ywucna v BRIYUCICHUS

OnepupoBaTh MOHATUSAMU: PALMOHAIBHOE M JIEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsSI U J€CATUYHAS JPOOb, MPOLIEHTHI

BrInonHaTs apI/I(I)MCTI/I‘{C CKHEC ornepanmuu C  paluMOHAJIbHBIMU U
I[GI\/'ICTBI/ITGJIBHLIMI/I qucjiaMu

BoimonHsaTe  mpUOMMKEHHBIE — BBIYMCIICHHS,  UCIONB3ysl  IMpaBUia
OKpYTJICHUS, AeNaTh MPUKUIKY U OLICHKY Pe3y/IbTaTa BHIYHCICHUN

OHGpHpOBaTB MNOHATUAMU:. CTCIICHb C LCJIBIM IIOKAa3aTciIEM, CTaHHapTHaSI
¢dopma 3anmucH JEHCTBUTENFHOTO YHCIA, KOPEHb HATYPaJIbHOW CTETCHU;
MCIOJIb30BaTh MOAXOASILYI0 (OpMY 3aluCh JEHCTBUTENBHBIX YUCEN IS
peLICHHS TPAKTHYECKHUX 3a7]a4 U MPEICTABICHUS TaHHBIX

OHCpHpOBaTL IIOHATUSIMU: CI/IHyC, KOCI/IHyC N TAHTCHC HpOI/ISBOHbHOFO
yIjia; WCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO yIVia 4Yepe3 oOpaTHbIe
TPUTOHOMETpUUYECKHE DYHKIUU

VYpaBHEHUS 1 HEPABEHCTBA

OnepupoBarh MOHATUSIMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTRBO, 1EJI0E,
palMOHAIBHOE, HWppalOHAIIBHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

BreimonHATe  TpeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAXKCHHH U
peiaTh TPUTOHOMETPUYECKUE YPaBHEHUS

BrimonssaTh Mpeodpa3oBaHus MEbIX, PAITHOHAIBHBIX U HPPAIlMOHATBHBIX
BBIPQXKEHUM W peIIaTb OCHOBHBIE THIBI LEJIbIX, PAIMOHAIBHBIX U
MPPALMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

IIpuMeHATh ypaBHEHUs W HEPABEHCTBA Ul PELICHUS MaTeMaTH4eCKHX
3a/1a4 1 3a/1a4 U3 Pa3IuIHBIX 001acTel HAyKU U PeabHOM KU3HU
MogenupoBaTh peajbHbIE CHTyallMM Ha S3bIKE aiureOpbl, COCTaBISATh
BBIpa)KCHHUs, YpPaBHEHHUs, HEPABEHCTBA 110 YCJIIOBUIO 3a1a4H, UCCIIENOBAaTh

MOCTPOCHHBIC MOACIIN C NUCIIOJIb30BAHUCM allrapara aJIFC6pBI

OyHKIMU U TpaduKu



3.1

3.2
33

34

3.5

4.1

4.2

4.3

4.4

5.1

5.2

53

11 KJIACC

Kox
NPOBEPsSIEMOTo
pe3yabrara

1

1.1

1.2

OnepupoBarh NOHATUAMHU: (YHKIMS, CIOCOObI 3ajaHus (QYHKIHH,
o0acTh oOmpenenaeHus] M MHOXECTBO 3HaYeHHM QyHKUMH, Tpaduk
(GyHKIIMY, B3aUMHO 00paTHbIe QYHKITUN

OnepupoBarh MOHATUSMH: YETHOCTh M HEUETHOCTh (DYHKIMH, HYIH
(byHKIUY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonp3oBarh rpaduku GyHKIMNA U1 pellieHus: ypaBHEHU N

Ctpoutb W uyHTath TrpaduKd JMHEHHON (YHKIMH, KBaJIpaTHYHOU
(byHKIMY, CTETIEHHOW (D)YHKIIMH C LEJBIM ITOKa3aTeIeM

Hcnonb3oBarh rpaduku QyHKIOMA U1 MCCIENOBaHUS IPOLECCOB U
3aBUCHUMOCTEH MpH PELICHUH 3a]ad M3 JIPYTuxX y4eOHBIX MPEIMETOB U
pearbHOW  KHM3HH, BBIpaXaTh (opMylTaMu 3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU

Hagana maremMaTrmdyeckoro aHaigmza

OnepupoBarh MOHATUSAMH: TIOCIEIOBATEIBHOCTh, apupMeTHYecKass U
reoOMEeTpHUYECKasi IPOrPecCum

OmnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAsi TI'€OMETPUYECKas
nporpeccus, CyMMa OECKOHEYHO  YyOBIBAalOLICH TI'eOMETPUYECKON
IPOrPECCUH

3amaBarb MMOCJIEA0BATCIIbHOCTHU Pa3JIMYHbIMU crocodamu

Hcnonb3oBarh CBOMCTBA IOCIIENOBATEIIBHOCTEM M IIPOIPECCUM UL
pelIeHus peabHbIX 3a/1a4d IIPUKIIAHOTO XapaKrepa

MHoKecTBa U JIOTHKA
OHCpHpOBaTB INOHATHUAMU. MHOXCCTBO, onepaupm HaJd MHOXXCCTBaMU

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN —ammapar [Uisi  OIMHCaHHs
peanbHBIX MPOLECCOB M SABIEHUM, MPH pEIIeHWH 3a7ad M3 JPYrux
y4eOHbIX IPEIMETOB

OnepupoBaTh  MOHATHSAMHU:  ONpEIENIEHHuEe, Teopema,  CIIEACTBHE,
JI0Ka3aTebCTBO

IIpoBepsiemble MpeIMeTHBIE Pe3yIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBare/ibHOI NPOrPaMMbI CpPeIHero 001ero 00pa3oBaHusA

Ymncna v BEIUMCIICHUS

OnepupoBaTh NOHATUSAMM: HATypalbHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH LEJIbIX YMCEJ, Pa3joKEHHWE YHUCIIa Ha IPOCThIE
MHOYKUTEIIN JJIs peleHus 3a71a4y

OHepI/IPOBaTB MOHATHUEM: CTCIICHb C pAllMOHAJIBHBIM ITOKAa3aTCJICM



1.3

2.1

2.2

23

24

2.5

2.6

3.1

3.2

33

34

4.1

4.2

4.3

OnepupoBarh  MOHATHSAMH:  Jjorapudm  uyucia, JAECATHUYHBIE U
HaTypaJibHbIE JJOTapU(PMbI

YPaBHCHI/IH 1 HCPABCHCTBA

[IpumensiTh CBOMCTBa CTemeHH s TMpeoOpa3oBaHUs BBIpAKEHUH,
OIIEpUPOBATh IOHATUSAMU: IOKA3aTEIbHOE YpPAaBHEHUE WU HEPABEHCTBO;
pelaTs OCHOBHBIE TUIIBI I0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB

BeImonHATe 1peoOpa3oBaHusl BBIPAKEHUH, COMACPKAIIUX JIOTapH(MBI;
OTIEpPUPOBATh MOHATHAMH: JIOTapH(PMUIECKOE ypaBHEHHE W HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHUHN 1 HEPABEHCTB

Haxoautb peuICHUA HpOCTGﬁH.IHX TPUTOHOMETPUUCCKUX HCPABCHCTB

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHU U €€ pelieHue;
UCIOIB30BaTh  CUCTEMY  JIMHEMHBIX yPaBHEHHH NIl PELICHUS
IIPAKTUYECKUX 3a]a4

Haxogute  pemieHuss NOpPOCTEHIIMX CHCTEM U COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopnenupoBaTh peajbHble CUTyallMM Ha s3blKe anreOpbl, COCTaBIATh
BBIPAKCHMSI, YPABHEHMsI, HEPABEHCTBA U CUCTEMBI IO YCJIOBMIO 3aJauH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM ammapara
anreopsl

OyHKIMM U TpapUKH

OnepupoBarh MNOHATUSMH: TiepuoAMYEecKas (QYHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH (DyHKIIMH, TOYKH IKCTpemyMma (pyHKIHMH, HauOoibliee H
HauMeHbllee 3HaYeHUs] (QYHKIMM Ha MPOMEXKYTKE; HCIIOIb30BaTh UX IS
uccienoBanus QyHKIUY, 3a1aHHOM rpa@uKomM

OnepupoBarh MOHATHAMHU: TpadUKU MOKA3aTEIbHOH, JIorapu(MUIecKoit
U TPUTOHOMETPUYECKHX (YHKUMH; M300pakaTh MX Ha KOOPAWHATHOM
IJIOCKOCTH U UCIIOJIb30BaTh JUIsl pEIIEHNs YpaBHEHUH U HEPABEHCTB
N300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH TpaUKd JTHUHEHHBIX
YPaBHEHMH M UCIOJIb30BaTb MX Ul PELIEHUS CHUCTEMBI JIMHEHHBIX
YpaBHEHUHU

Ucnonp3oBate rpadukn (GyHKIMA JISI WCCIEAOBAHMS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYyTUX y4eOHbIX AUCHUILINH

Hauana maremarnyeckoro aHajinsa

OnepupoBaTth NOHATUSAMH: HENpepbIBHAs  (QYHKLUS, POU3BOJHAS
(GYHKLMY; MCIONB30BaTh TE€OMETPUUYECKUH M (QU3UYECKUH CMBICT
IIPOU3BOAHOM AJIS PELIEHUS 3a1a4

Haxogute  mpOW3BOAHBIE  DJIEMEHTApHBIX  (YHKUWH,  BBIYHUCISTH
IIPOU3BOAHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (YHKIIHA

Hcnonb3oBaTh  NPOM3BOAHYIO  JJIsl  HCCIEAOBaHMS  (QYHKIMHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YJIbTAThl UCCIEJOBAHUS K
MOCTPOCHUIO TPaPHUKOB



4.4

4.5

4.6

4.7

Hcnonp3oBaTh NMPOU3BOJHYIO JJISl HAXOXKJICHHUSI HAWIYYILIEro peleHus B
MIPUKIJIAIHBIX, B TOM YHUCJIE COLIMAIbHO-9KOHOMUYECKUX, 3a/a4ax
OnepupoBarh MOHATUAMHU: IEepBOOOpa3Hass W MHTErpall; MOHUMATh
reoOMeTpHUYECKUI U (PU3NYECKUI CMBICT UHTETpasia

Haxomute mepBooOpaszHble »IeMEHTapHbIX  (QYHKIHHA, BBIYUCISTDH
uHTerpai mo ¢popmyne Herotona — JleliOnura

Pemare npukiagHble 3a1a4M, B TOM YHUCIIE COLUATBHO-3KOHOMUYECKOTO U
(bU3NIECKOro XapaKkTepa, CpeACTBAMHI MAaTEeMaTHYECKOTO aHAIN3a



HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

10 KJTACC

Kon
1

1.1

1.2

1.3

1.4

L.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

Yucna 1 BEIYUCIIEHUS

Pammonanbueie  yucna. OOBIKHOBEHHbIE U JCCSATUYHBIE JIPOOM, MPOICHTHI,
OECKOHEUHBIE  MEpHOIUYecKHe  JIpodu.  ApuMeTHdyecKHe  Omepauud ¢
paloHaIbHBIMU YHCIIaMU, MpeoOpa3oBaHUs YMCIIOBBIX BbIpakeHUil. IIprMeHneHue
npobel M TMPOLEHTOB JUIsl PelleHUs MPUKIATHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUH U pEAIbHON KU3HU

JeuictBurenbHble  4uciaa.  PanuoHanbHble M MppalMOHAJbHBIE  YHUCIA.
Apudmernueckre ornepauuud ¢ JAeHCTBUTEIbHBIMH yuciaamu. [IpubnmxénHble
BBIYHUCIICHMS, IPABUIIA OKPYIIICHHUs], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN

CreneHn ¢ OCJIBIM II0KA3aTCIICEM. CTaH,I[apTHafI (bopMa 3alinucCu ﬂeﬁCTBHTeHBHOFO
yucia. Mcnonp3oBanne Moaxonsiei (1)0pr1 3alUCU JEUCTBUTEIBHBIX YHUCEN JJIS
peHICHUA NMPAKTUYICCKUX 3a1a4 U IMPECACTABIICHUS JaHHBIX

ApudmeTrueckuil KOpeHb HaTypasibHOH creneHu. JlelcTBus ¢ apupmMeTHuecKUMU
KOPHSIMU HaTypajJbHOU CTEIICHU

CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMeHTa

VYpaBHEeHMs ¥ HEpAaBEHCTBA
ToxnecTBa 1 TOXKI€CTBEHHbIE IPEOOPa30BAHUS

[Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPAKCHHIA. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (POPMYIIBI

VYpaBHeHHE, KOpeHb YypaBHeHHUS. HepaBeHCTBO, pelleHHME HEpaBeHCTBAa. Meron
WHTEPBaJIOB

Pemenue nenbix U IpoOHO-pallMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB

Pemenne nppanvoHanbHBIX YpPaBHEHUN U HEPABEHCTB

Penienne TpUroHOMETPUYECKUX YpaBHEHUIN

[IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a/1ad U 3a7a4y
U3 pa3IMyYHbIX oONacTel HayKu U peaabHON KU3HU

OyHKIMH U TpapUKH

OyHkuus, crnocoObl 3amanus (yHkuuu. I'paduk ¢yHkuuu. B3zaumHo oOparHbIe
byHKIIUN

OOmacte ompeneneHus M MHOXKECTBO 3HaueHU QyHkinuu. Hymm ¢ynkuum.
[TpomeXyTKH 3HAKOIIOCTOSTHCTBA. UETHBIC M HEUETHBIC (PYHKITHH



CreneHHasi pyHKILIHS ¢ HATypaJbHBIM U LIEJIbIM NoKa3aresieM. E€ cBoiicTBa u rpaduk.

33 . .
CoiicTBa 1 rpaduK KOpHs 7-0i CTEIECHU
34 TpuronomeTpudeckass OKpyKHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX (YHKLIUH
' YHCIIOBOTO apryMeHTa
4 Hauana maremarnyeckoro aHainsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIIEAOBATEIbHOCTEH. MOHOTOHHBIE
' HOCJIEZI0BATEIBHOCTH
Apudmernueckas M TreoMeTpuueckas Iporpeccu. beckoHeuHo yObIBaroas
4p  TEOMETPHYECKAs MpOTpeccHi. CymMma OeckoHEYHO YOBIBaIOIIEH TIeoMeTpHuYecKOn
' nporpeccun. Dopmyna CIOXKHBIX HPOLEHTOB. Mcmonp3oBaHUE Mporpeccuu A
pELIEHNs pealIbHBIX 3a]1a4 NPUKIJIAJHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoxecTBO, omepanuu HaJl MHOXecTBaMmM. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHHEe TEOpPETUKO-MHOKECTBEHHOIO ammapara JUisli ONMCAHMs pPEeaJbHBIX
IIPOLIECCOB U SIBIICHUH, PU PELICHUH 3a/1a4 U3 JPYTUX YUEOHBIX MTPEIMETOB
5.2 Omnpenenenne, TeopeMa, CIEICTBUE, JOKA3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT colep:KaHus
1 Yucna v BBIYMCIECHUS
1.1 Harypasnbuble u nensle uncia. [Ipu3Haku JeIMMOCTH LETBIX YACET
1.2 Crenenb ¢ pallnoOHaIbHBIM MOKa3aTesneM. CBOICTBA CTENEHU
1.3 Jlorapudm uncna. JlecssTuaHbIe U HATypaJbHBIC JTOTAPH(PMBI
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 [IpeobpazoBanue BEIpaXKECHUH, COASPKAIUX JTOTapHPMBI
’9 [IpeoOpazoBanue BbIpaXEeHUH, COIEpKAIUX CTENEHU C PALlMOHAIBHBIM
' roKasareseMm
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazaTenbHbIE YPaBHEHMS U HEPABEHCTBA
2.5 JlorapupmMuryeckre ypaBHEHUsI U HEPABEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHHH. PellleHne NpuKIaaHbIX 3aJad C TOMOILBIO
’ CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAJIbHBIX YPaBHEHHUM U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHMi, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEMaTHYECKHUX
' 3a7a4 U 3aja4 U3 pa3InYHbIX 00JIaCTel HAyKH U PeajbHOM KU3HU
3 OyHKINU U TpaPuKh
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Oyukuus. [lepuognueckue ¢QyHkuuu. [IpomMexyTkM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl U MUHUMYMBbI ¢GyHkuuu. HauOomnbiiee M HauMeHblllee 3HaYCHHE
(YHKLIMHU Ha IPOMEXKYTKE

Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U TpaduKH
[TokazarenbHast u morapudmudeckas GyHKIINHA, UX CBOMCTBA U rpaduKu

Hcnonb3oBanue rpadukoB (QYyHKIUH s peIIeHUs] ypaBHEHHH W JUHEHHBIX
cUCTEM

Ucnonp3oBanue rpadukoB (GYHKIOUH A7 UCCIENOBaHHMS  IPOLIECCOB U
3aBUCHUMOCTEH, KOTOpble BO3HUKAIOT MPHU PEIICHHH 3a]ad U3 JIPYruX Y4eOHBIX
IIPEIMETOB U PEAILHON KU3HU

Hauana maremaruueckoro aHanusa

HenpepoiBHble GyHKIIMH. MeTo] MHTEpBAIOB AJIS pElIeHUs] HEPABEHCTB
[IpousBoanas Gynkuuu. ['eomerpudyeckuii 1 GU3NYECKUN CMBICT IPOU3BOTHON
[IpousBoaHble 37€MEHTapHBIX (QyHKIUH. DOpMyNbl HAXOXKICHUS IMPOU3BOIHON
CYMMBI, IPOU3BECHHUS U YaCTHOTO (DyHKIIMIA

[IpuMeHeHne NPOM3BOAHOW K HCCIEAOBaHMIO (YHKIIMA Ha MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxoxieHue HauOOoNbIIero 1 HAaMMEHbBLIET0 3HaYeHUs (QYHKIIMH Ha
OTpe3Ke

[IpumeHeHne TPOM3BOAHON JUIsI HAXOXKIACHWS HAWIYYIIEro pELIeHHs] B
OPUKIAIHBIX 3a/adax, JUid OIpeAeseHUs] CKOPOCTH IIpolecca, 3aJaHHOTro
hopmyoit nim rpadhukomM

IlepBooOpa3nas. Tabauua nepBooOpa3HbIX

Huterpan, ero reoMmerpuyeckuii U Gpu3MYecKuii cMbICI. Bruncinenue uHTETrpana
no ¢opmysne Hetorona — JleliGHua



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJJHETO OBIIEI'O OBPA3BOBAHUSI

Kon
NMPoBepPsEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON NPOrpaMMbI CpeHero 001ero
o0pa3zoBanus

Brnanenne wmeromamu J0Ka3aTeNbCTB, aJlrOPUTMaMH pEIICHUS 3aad;
yMeHue (opMynupoBaTh U ONEPUPOBATH IMOHATUSMHU: OIpEICTICHHE,
aKchoMma, Teopema, CJEJCTBHe, CBOWMCTBO, NMPHU3HAK, JIOKA3aTelIbCTBO,
pPaBHOCHIIbHBIE (POPMYTUPOBKH; MPUMEHATDH UX; yMeHUE (HopMynupoBaTh
0o0paTHOE M TPOTHUBOIIOJIIOKHOE YTBEP)KACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMECPBI, HCIOJIb30BATb MCTOJ MaTeMaTU4ECKON HUHAYKIIUH,
NPOBOAMTH  JIOKA3aTENbHBIC PACCYKIEHHMsI TpH pEHICHWH 3ajad,
OLICHUBATb  JIOTMYECKYI0  IPABUIBHOCTb  PACCYXKICHUH; yMEHUE
OTIEPHPOBATh MOHATUSMH: MHOXECTBO, TMOJAMHOXXECTBO, ONEpPAIH HaJ
MHOXCCTBaMU, YMCHHUEC HCIOJIb30BATh TGOpeTHKO-MHO)KeCTBCHHBIﬁ
ammapar Jjisl ONMCaHUs peabHBIX POIECCOB U SBJICHUN M MPH PEIICHUN
3ala4y, B TOM YHCIC U3 APYIuUx y‘-Ie6HLIX npeaMeToOB; YMCHUC
OTIepUpOBaTh MOHATUSAMHU: Tpad, CBA3HBINA rpad, nepeBo, NUKI, rpad Ha
IJIOCKOCTHU, YMCHHC 3a/laBaTb U OIIMCBIBATb I‘pa(I)BI pas3siindHbIMU

croco6amu; UCIOIb30BaTh IPpadbl MPU PEIICHUH 33124

YMeHue onepupoBaTh MOHATHUSMHU: HaTypaJlbHOE YUCIIO, LEJI0E YHCIIO,
CTEIEHb C LIEJIbIM MOKa3aTelieM, KOPEHb HaTypalbHOW CTENEHHU, CTENEHb
C  palMOHAIBHBIM  IIOKa3aTelieM, CTENeHb C JACHCTBUTEIHHBIM
nokaszareneM, JorapudM UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
MPOU3BOJIBHOTO YHMCJA, OCTAaTOK IO MOMYJIO, pPallMOHAJIBHOE YMCIIO,
UppAlMOHANIFHOE  YWCJIO,  MHOXECTBAa  HATypalbHBIX,  IEJNbIX,
pallMOHATBHBIX, JEUCTBUTENIBHBIX YHCET; YMEHHE HCIOJIb30BaTh
NPU3HAKK JETMMOCTH, HAaUMEHBIIUNA OOUINIl NeIuTens U HauMEHbIIee
oOuiee KpaTHOe, anroput™ EBKiMIa npu penieHuu 3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMH  TO3UIIMOHHBIMH  CHUCTEMaMH  CUUCJICHHS, yMEHHE
BBITIOJIHATh BBIYUCIICHUE 3HAUCHUM U MPeoOpa3OBaHMs BBIPAKEHUU CO
CTeNeHsIMH U Jorapudmamu, Mpeodpa3oBaHusl APOOHO-pAIIIOHATIBHBIX

BBIPDA)KCHHUM; YMEHHE ONEPUPOBATh MOHATHIAMU: IOCIEI0BATEIBHOCTD,



apudmMeTryecKas porpeccus, reoMeTpudecKas nporpeccus,
OeckoHeUHO yObIBalOIIas TreoMeTpHuYeckas MpOrpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATEIFHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyn;, yMEeHHE ONEepUPOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOIYJIb U apPTYMEHT KOMILJIEKCHOTO
yrcna, (¢GopMa 3aluch KOMIUIEKCHBIX 4Hcenl (TeoMeTpuyecKas,
TPUTOHOMETpHUYECKass W  anreOpamyeckas); yMeTb IPOU3BOAWTH
apudmeTnyecKkre ACHCTBHS C KOMIUIEKCHBIMH UHWCJIAMH; MPUBOIUTH
MpUMEPHl  HCTOJIB30BaHMUSI ~ KOMIUIEKCHBIX  YHCEJ;  ONEepUPOBAThH
MOHATUSMM:  Marpuma 2X2  u  3%3, onpenenuTenb MaTpHULBL,

l"eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACTIUTEIIA

YMeHue onepupoBaTh MOHATUAMH: pallMOHAIbHBIC, UPpPALUOHAIBHBIC,
MoKa3aTeNbHble, CTENEHHbIE, JorapuMuUyecKue, TPUTOHOMETPUUECKUE
ypaBHEHHSI M HEPABEHCTBA, WX CHCTEMbI, YMEHHUE OIEpUPOBATH
MOHSITUSMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpazoBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHUW M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TMOMOIIBIO PA3IMUHBIX NPUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMbl C TapaMeTpoM; MPHUMEHSTbH
ypaBHEHHS, HEPABEHCTBA, UX CHUCTEMBI JJI1 PEUICHUS MATeMaTHYECKHUX

3a]a4 ¥ 3a/1a4 U3 pa3IU4HbIX 001acTell HayKu U peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (PYyHKUHUSA, YETHOCTh (YHKIUH,
HNEePUOUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (PyHKIMHU, HAauOONbIlIee U HaUMEHbIIIee 3HAUECHUs
(GyHKIUN Ha TPOMEXKYTKE, HeNpepbIBHAs (PYyHKIIHSI, aCUMIITOTHI I'paduka
GbyHKIMH, TIepBasi U BTOpas MPoU3BOAHAs (PyHKIUU, TEOMETPUUECKUNA U
¢u3uueckuii CMBICT TPOU3BOJHON, MEepBOOOpa3Has, ONpPeACIEHHbIH
UHTETpal; YMEHUE HaxXOIUTh aCUMITOTHI rpaduka (yHKIMH; YMEHHE
BBIUHCIATh IPOU3BOAHBIE CYMMBI, IPOM3BEACHMs, YaCTHOIO U
KOMITO3UIIMU (PYHKLNH, HaXOAUTh ypaBHEHUE KacaTeIbHOU K rpauky
(GyHKLIUY; YMEHHE HAaXOIUTh MPOU3BOAHBIC 3JIEMEHTApHBIX (DYHKUHUI;
YMEHHME MCMOIb30BaTh MPOU3BOJHYIO Ui HCCIEA0BaHUS (QYHKIMH,
HAXOAUTh HAWOOJbIIME M HAUMEHBbIIME 3HA4eHUs (DyHKIMHA; CTPOUTH
rpauKyd MHOTOYJICHOB C HCIOJB30BAaHUEM ammapara MareMaTHueCKOro
aHalM3a; NPUMEHATH IPOU3BOAHYIO MJIs HAXOXKJIEHUS HaWIy4llIero

PeICHHA B IPHUKIAAHBIX, B TOM YHUCIIC COLMAJTIBbHO-3KOHOMHYCCKUX U



bU3MYEeCKUX 3a7a4ax; HAXOAUTh TUIOMAAN U 00BEMBI (PUTYP C TTOMOIIIBIO
WHTErpajia; MpUBOJIUTh MPUMEPBl MAaTEMaTUUYE€CKOIO MOJEITUPOBAHUS C

noMoIbio 1uddepeHanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMH: Trpaduk QyHKIHH, oOpaTHas
GyHKIMSA, KOoMro3unusi (GYyHKIOHMH, JUHEWHas (QyHKUIWS, KBaJpaTHYHAS
byHKIHA, panuoHagbHas byHKIMS, CTETeHHas byHKIHS,
TPUTOHOMETpUYecKne (YHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenpHas W Jorapugmuyeckas (QyHKIUH;, yMEHHE
CTpOUTHh TpaUKU W3YYCHHBIX (YHKIHH, BBINOJHATH MPE0oOpa30OBaHUS
rpaduKoB (YyHKIUH, UCTIONB30BaTh TPa(UKU ISl H3YUCHHUS TPOIIECCOB U
3aBUCHMOCTEH, NPU PEIICHUH 33/1a4 U3 APYTHX YYEOHBIX MPEIMETOB M
3a[a4 U3 peajbHOM KU3HH; BRIpaKaTh (OPMYJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMY; HCIIONB30BaTh CBOMcTBA W Tpaduku (QyHKOUH 115
peleHus ypaBHEHUI, HEpAaBEHCTB U 3aja4 C MapaMeTpaMu; U300pakaTh
Ha KOOD/AMHATHOM IUIOCKOCTH MHOXKECTBAa pEIICHHH YpaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHUE, pabOTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a7ja4M U3 00JacTH yNpaBIeHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAXKEHHsSI, YPAaBHEHHUS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBUIO 33JadM, MCCIIEOBATh IMOJYYEHHOE pEUICHHE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEINPOBATh
pealbHbIE CUTYallud Ha SI3bIKE MATEMAaTUKH; COCTABIATH BBIPAXKECHUS,
YpaBHEHHS, HEPAaBEHCTBA W MX CHCTEMbl IO YCIOBHIO 3a/1auH,
UCCJIEIOBATh IIOCTPOECHHBIE MOJEIM C HCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATDH MOTYUEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeliHee apupMeTHIECcKoe, MearaHa,
HauOoJbIlleeé W  HAauUMEHblee 3HAYeHMs, pasMmax, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHME YHCJIOBOIO HaboOpa; yMEHHE H3BIIEKaTh,
UHTEPNPETUPOBaTh WHGOPMALMIO, MPEACTABICHHYI0 B Tabiulax, Ha
auarpammax, rpadukax, oTpaxkarollyl0 CBONCTBA peasIbHbIX IPOLIECCOB
U SBICHMUH; TNPEACTaBIATh HHPOPMALMIO C [OMOIIBIO TabauL H
auarpaMM; HCCICA0BATb CTATUCTUYCCKUC HOAaHHBIC, B TOM 4YHCIIC C
OpUMEHEHHEM TIpaUyecKuXx MeETONOB M 3JIEKTPOHHBIX CPEJICTB;
rpagUYecKy HCCIIEIOBATh COBMECTHBIE HAOMIONCHUS C IIOMOIIBIO

JIUarpamMM pacCeMBaHUs U JIMHEHHON perpeccuu
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YMeHHne OmnepupoBaTh MOHATUSAMU: CIYYaWHBIA OIBIT M CIy4aiHOE
COOBITHE, BEPOSTHOCTb CIY4alHOTO COOBITHS; YMEHHME BBIUUCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHWEM TIpaUUECKUX METOAOB; MPUMEHSTh
(bopMynBl CIOKEHUS] M YMHOXEHHUS BEPOSTHOCTEH, (hopMyny IMOTHOMN
BEpOSATHOCTH, popMyiny bepHymin, koMOMHATOpHBIE (GAKTHl U (OPMYIIBI;
OLIEHUBAaTh BEPOATHOCTU pEalbHBIX COOBITUH; YMEHHME OINEepUpOBaTh
NOHSTUSMM: ClIy4aiiHas BeJIMYMHA, pACHpPE]CIIEHUE BEpOSTHOCTEH,
MaTeMaTH4YEeCKOE OXKUAAHMUE, OUCIEPCUS U CTaHNApTHOE OTKJIOHEHHE
CIly4aifHOW BENMYWHBI, (YHKIWW paACTpENENICHUs H IUIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTEJIbHOTO M HOPMAJIBHOIO  PacCHpeleICHUN;
YMEHHME UCMOJIb30BaTh CBOWCTBA M3YUEHHBIX pacHpeleNeHuid s
peleHus 3ajay; 3HAKOMCTBO C MOHATUSIMH: 3aKOH OOJBIIMX YHCE,
METOAbl BBIOOPOYHBIX MCCIEAOBAaHUMN; YMEHUE MPUBOJUTH NPUMEpPHI
HPOSIBIICHUSI 3aKOHA OOJIBIIMX YHUCENT B NMPUPOJHBIX M OOLIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONEPUPOBATh NOHATUAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHUCIO IepecTaHoBOK; OMHOM HploTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYXACHUS JUIsl PEIICHUS 3a]1a4;
OLICHUBATh BEPOATHOCTH  PEAJBHBIX COOBITHH;  COCTaBIAThH

BEPOSITHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH MTOJIyYEHHBIA PE3YIIbTaT

YMeHue omnepupoBarb IOHATUSMH: TOYKA, MpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIVIa, IJIOCKUH YrOJ,
JBYTPaHHBIM yroJI, TPEXTPaHHBIM YroJ, CKpPELIMBAIOIIMECS IIPSIMBIE,
NapajUIeIbHOCTh U NEPIEHAUKYIIPHOCTD NPSIMBIX U IUIOCKOCTEH, Yo
MEXIY MPSIMBIMH, YrOJI MEXKIAY INPSMONH M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IIPSIMBIMH, PACCTOSHUE MEKIY IUIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIpU
peLIeHUH 3a7ad U3y4eHHbIE (akThl M TEOPEMbI IUNIAHUMETPHUH; YMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOHTH
MaTeMaTU4YECKUE MOJAEIU C IOMOIIBI0 TE€OMETPUYECKUX IOHATHH H

BCJIMYHMH, pCIIaTh CBA3AHHLIC C HUMU IMPAKTHUYCCKUC 3a1a9n

YMeHue onepupoBarh MOHATHAMH: IUIOMIAAL GUTYPBI, 00bEM (UTYpHI,
MHOTI'OI'paHHHUK, HpaBHJ’IBHBIﬁ MHOI'OI'paHHHK, CCUCHUC MHOI'OTpaHHHKaA,
Ky0, mapajuienenumesn, Npu3Ma, nupamuaa, ¢urypa u MOBEPXHOCTh
BpalleHusl, MWIMHIP, KOHYC, map, cdepa, miomanb cepsl, IIomaab
MOBEPXHOCTU MUPAMHJIBI, MPU3MBI, KOHYCa, IWIMHIpPA, 00BEM Kyoda,

MMPAMOYTOJIBHOI'O MapauICJICIIMIICAa, NHUPaMUAbI, HIPU3MbI, HHUJIWHAPA,
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12

13

KOHYyCa, IIapa, pa3BEPTKAa NOBEPXHOCTH, CEYECHMUS KOHYCa M LWIMHAPA,
napajuleJIbHble OCH WM OCHOBAaHMIO, CEYECHHME I1apa, ILIOCKOCTD,
Kacaromasicss cgepbl, LUINHApPA, KOHYCa; YMEHUE CTPOUTh CEUeHUe
MHOTOTpaHHUKa, N300paXkaTb MHOTOI'PAHHHUKH, (PUTYpBl U MOBEPXHOCTH
BpALICHUS, UX CEYEHUS, B TOM YHUCJIE C IIOMOIIBIO MIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOWCTBA TEOMETPHUECKUX (PUTYDP, CAMOCTOSITENHHO
(bopMyTUpPOBATEH OTpENeIeHUs] N3ydaeMbIX (HUTyp, BBIIBUTATH THIIOTE3HI
O CBOICTBax W MpHU3HAKaX reOMeTPUYECKUX (PUryp, 0OOCHOBBIBATH WU
OmpoBeprarb MX; YMEHHE MPOBOIAWTH Kiaccuukamuo ¢Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIMOIHITH HEOOXOIWMBIE TOTIOTHUTEIbHBIC

MOCTPOCHUS

YMeHHne omnepupoBaTh MOHATHUSMH: JBW)KEHHE B IPOCTPAHCTBE,
napajiesIbHbI IEPEeHOC, CUMMETPHUsl Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe TONO0US, TOAOOHBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHble U MOJ00HBIE (UIYpPBI, B TOM YHUCIIE€ B IIPUPOE,
UCKYCCTBE, apXWUTEKType; HCIOJb30BaTb I'€OMETPUUYECKUE OTHOIICHUS
OpU PEUIeHUH 337a4; HAXOAUTh IE€OMETPUYECKHE BEIMUYMHBI (AJIUHA,
yroji, IUIOMAAb, OOBEM) NpU peIIeHUH 3aJad 3 JIPYTHX Y4eOHBIX
NPEAMETOB U U3 peajbHOM KU3HHU; YMEHHE BBIUUCIATh F€OMETPHUECKUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOMAab, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCTIOJIB3Ysl M3Y4YEeHHble (DOpPMY/IbI U METOIbl, B TOM 4YMCIE: IUIOILAMIb
MOBEPXHOCTHU MUPAMHUJBI, IPU3MBI, KOHYCa, IIIINH/PA, TUIOIab cheps;
00bEM Ky0a, MPSIMOYTOJBHOIO MapauleNenuIeaa, TUpaMuibl, IPU3MBI,
WIMHAPa, KOHyCa, INapa; YMEHHME HaxOIUTh OTHOLICHHE OOBEMOB

MOI0OHBIX QUTYDP

YMeHue onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NpPOM3BEICHUE BEKTOpa HA YHCJIO, Pa3jIOKEHHE BEKTOpa 1O Oaswmcy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE TPOU3BEICHHE, YTON MEXKIY
BEKTOPAMH; YMEHHUE HMCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ
JUIS PCIICHUS TEOMETPUYCCKUX 3aJad M 3aJad JPYrux Y4eOHBIX
pEIMETOB

YMeHue BbIOMpaTh MOAXOMAINUN METOA Ui pEIICHHs —3a/aud;
NOHMMAaHWE 3HAYMMOCTH MATEMAaTHKU B W3YyYCHHH MPHUPOIHBIX U
OOIECTBEHHBIX ~ MPOLIECCOB M SIBICHUH; YMCHHE pacIo3HABAaTh

MMPpOABJICHUC 3aKOHOB MATEMATUKH B HCKYCCTBC, YMCHHUC IIPpHUBOIUTH



IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUH POCCHUMCKOM M  MHUPOBOH

MaTeMaTH4eCKOM HayKu



HEPEYEHD 9JIEMEHTOB COIEPKXAHUSA, IPOBEPAEMbIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COEePKAHUSA
1 Uucna 1 BBIYUCIICHUS
1.1 Harypanehbie u nenbie uncna. [Ipu3Haku 1e1MMOCTH HEIbIX YHCE
12 Pannonanbupie uucna. OOBIKHOBEHHbIE M JIECSATUYHBIE JpOOH, TPOLICHTHI,
' OeCKOHEUHbIE TEPUOANYECKHIE TPOOH
13 ApudmeTndeckuii KOpeHb HaTypallbHOM cTeneHu. JleicTBus ¢ apudMeTuueCKuMu
' KOpHSIMU HaTypajbHOU CTENIEHU
1.4 Crenenp ¢ wnensiM mnokaszareiaeMm. CTeneHb € palUMOHAIBHBIM IOKa3aTelIeM.
. CaoiicTBa cTeneHn
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HaTypalbHbIE JOrapu(Mbl
JleiictBuTenpHbple unciaa. ApudMeTHUECKHe OINepaluud ¢ JACWCTBUTEIbHBIMU
1.7 yucnaMu. [IpuOnmk€HHbIe BBHIYMCICHUS, TMpaBWIa OKPYIVIEHHS, NPUKHIKA U
OIIEHKA pe3yJIbTaTa BIYUCICHUI
1.8 [Ipeo6pa3oBanre BbIpaxeHUH
1.9 KomruiekcHsle uncna
2 VYpaBHEHMsI 1 HEPABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHABHBIE YPaBHEHHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenbHble U JIorapuPMUISCKHE YPaBHEHUS
2.5 Ienbie 1 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmoHnaibHble HEPAaBEHCTBA
2.7 [okazarenbHbIe U Torapu(MUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuuyeckre HepaBeHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
2.11 Marpuna cuctemMsl JTMHEWHBIX ypaBHEHUN. OnpeaennTens MaTpULIbl
3 OyHKIMU U TpapuKu



3.1

3.2

33

34
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkuus, cnocodsl 3ananus ¢yHkuuu. ['padux ¢yHkuuu. BzaumHo oOparHbie

¢ynkuuu. YétHbie u HeuéTHble QpyHKIMH. [lepuognueckue GpyHKIIHA

OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QyHKImm.
[IpomMexxyTkH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MakcumMyMbl 1 MUHHUMYMBI (QyHKnuu. HaumOonbliee m HanMeHbIIee 3HAUYCHHE

(YHKIIMM Ha IPOMEXKYTKE

Crenennast (QyHKIMsSI ¢ HaTypalbHBIM W IeJIBIM Toka3arenem. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa U TpapUK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GpyHKIMH, KX CBOHCTBA U TpaduKH
[oxazarenbHas u JorapupmMuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

Toukn paspeiBa. AcuMnToTsl TpadpukoB ¢yHkuui. CBolcTBa  (QyHKIHIA,

HCTIPCPBIBHBIX HA OTPE3KE
HOCJ’IC}IOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJlaHus MOCIeI0BaTeIbHOCTEM

Apudmernueckass u reoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX

MIPOLIEHTOB
Hauana maremaruyeckoro aHanusa
[IpouzBoanas ¢pyHkiuu. [IponsBomHbIE 37IEMEHTAPHBIX (DYyHKIIHMA

[IpuMeHeHne TPOM3BOJHON K HCCICAOBAHHIO (PYHKIMIT HAa MOHOTOHHOCTH U
OKCTPEMYMBEI. HaXO)KIleHI/Ie HAWOOIBIIEr0 U HAMMEHBIIIET0 3HAYECHUS q)yHKIII/II/I Ha

OTpE3Ke
IlepBooOpasnas. MuTerpain

MHoOXecTBa 1 JIOTHKa

MHoXecTBO, onepalu HaJ MHOKecTBamMu. Jluarpammel Ditiiepa — Benna
Jloruka

BeposTHOCTB 1 cTaThucTUKA

OmnucarenpHasi CTaTUCTUKA

BepositHOCTB

Komb6unaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsimMble U TIOCKOCTH B IPOCTPAHCTBE
MHororpaHHUKH

Tema 1 NTOBEPXHOCTH BpalICHUS

Koopaunars! 1 BEKTOPBI






YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

* Marematuka. AnreOpa 1 Hauajla MaTeMaTuYecKoro ananusa; 11 kmacc.
yrnyonenHoe o0yuenue Mepsisik A.T., Homuposckuii JI.A., [TonsikoB B.M.; nox
penakuueit [Tononsckoro B.E. O0miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
M3narenbckuii nenTp « BEHTAHA-I'PA®y; AkiinonepHoe 00111ecTBO

«M3narenbcTBO «IIpocBemenue»

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJISA

1. AnreOpa u Hayana MareMaTu4eckoro ananuza. 11 kmacc. YrryOonéHusiit
ypoBeHb. CaMOoCTOsITEIbHBIE U KOHTPOJIbHBIE pa0boThl. Mep3isik A.T., [Tononckuii
B.b., PabunoBuu E.M. AO "UznarensctBo "[IpocBemnienne".

2. AnreOpa u Hayana MareMatudeckoro ananusa. 11 kmace. Jlunakruueckue
matepuaisl. Mepsnsik A.T., [Tononckwuii B.b., Pabunosuu E.M. AO

"UznarensctBo "lIpocBemenue".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. OtkpeiThii KOIUTeK: Marematuka (https://college.ru/matematika/).

2. Poccuiickas snexrpornas mkona (https://resh.edu.ru/subject/51/10/).

3. ®enepanbHbId MHCTUTYT NEJArOTHYECKUX U3MEPEHUM

(https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege).



4. Enunas koJiekuus nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/catalog/).
5. O0pa3zoBarenpHbIil OPTaN sl HOATOTOBKH K k3ameHaM "Peury EI'D"

(https://ege.sdamgia.ru/).






