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HOACHUTEJBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa U Havalla MaTEMAaTHYECKOTO aHAIN3a» SIBISETCS
OIHUM U3 HaubOoJiee 3HAYMMBIX B IpOrpaMMe CpelHero oOiero oOpa3oBaHUs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECNeYMBAaET MHCTPYMEHTAIbHYIO 0a3y ais
M3YUYEHHS] BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrodl CTOPOHBI, POpMHUPYET
JOTUYECKOE U a0CTPAKTHOE MBIIUICHUE 00YYaIOIINXCsl HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MHPOPMATUKU, OOIIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHUX
IUCIUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydwaroliuecs OBJIAJE€BaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIHUpPYET CBOU
JNOCTUKEHHUS B MaTeMaTH4ecKoi popme.

VY4eOHblll Kypc anreOpsl M Hadajl MaTeMaTHYECKOro aHallh3a 3aKJIa/IbIBaeT
OCHOBY [iJii YCHEUIHOTO OBJAJEHUSA 3aKOHaMH (PU3UKHU, XUMUH, OUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJACHIIMN pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCMOJb30BaTh WX Jis AaJbHEHIIEero oOpa3oBaHUs U B
MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKUUSIMU aireOpbl M MaTEMaTHYECKOrO aHalih3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBAThH
YTBEPKIEHUS C MOMOIIBI0 UHAYKIMU U PACCYKJIaTh JIEIYKTHUBHO, HCIOJIb30BATh
00001IeHNe W KOHKpPETH3alMio, a0CTparupoBaHUE M aHAJIOTUI0, (popMupyer
KPEAaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xone m3yueHus yueOHOro kypca «Anredpa M Hayaia MaTEMaTHYECKOTO
aHanu3a» oOydyaroluecsl MOJy4arOT HOBBIM ONBIT pElIeHUs MPUKIAIHBIX 3ajaad,
CaMOCTOSITETILHOTO MOCTPOEHUSI MaTEMAaTUUYECKUX MOJENIeN pealibHbIX CUTYyalluid,
UHTEpIpETAlluk  TMOJYYEHHBIX  pEUIeHUM, 3HAKOMSITCS ¢  IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSAMH U UX aBTOPAMHU.

VYuebHbIil Kypc 00JalaeT 3HAYUTENIBHBIM BOCIUTATENIBHBIM TOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 YueOHbIi Marepual, CIOCOOCTBYIOIIUMA
(GOopMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUsS, TaK M uepe3 creuuduky ydeOHOU
NEATeNbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKYPAaTHOCTU M OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTHYeCKOro aHaIn3a
JIEKUT JAEATETbHOCTHBINA MPUHLIUI O0yUYEeHUSI.

B cTpyktype yuebHOro Kypca «Anredpa 1 Hayana MaTeMaTUYECKOTO aHATIU3a»
BBIJICJICHBI  CIIEIYIOIINE COJEpKaTeIbHO-METOANYEeCKUe JuHuu: «Yucina u
BbIUUCIIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTH4ecKoro aHanuza», «MHoxkecTBa W JIorTMKa». Bce ocHOBHbIE
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0o0yueHHUs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHusi, €CTECTBEHHO JIOMOIHSIS APYT
JpyTa U MOCTENIEHHO HACHIIIAsCh HOBBIMH TEMaMH U pa3fenamu. J[aHHbIi yaeOHbIN
KypC SBISIETCS WHTETPATHBHBIM, IOCKOJIBKY OOBEIUWHSET B cebe cojep’KaHue
HECKOJBKMX MaTeMAaTHYECKUX UCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUIA aHAJIA3, TEOPUS MHOXKECTB, MaTeMaTHudecKas jJoruka u apyrue. [1o
Mepe TOTro Kak 00ydaromuecs OBJIaJAeBaIOT BCE O0jee MUPOKUM MaTEeMaTHICCKUM
ammapaTtoM, y HUX IOCJIEI0BaTeILHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTUYECKYI0 MOJCIb PEabHOW CHUTYyallid, MPUMEHATHh 3HAHUS,
MOJIYYCHHBIC TPU HW3YYCHUU Y4eOHOTO Kypca, IS PEMICHUS CaMOCTOSTEIHHO
chOpMyTUPOBAHHOW MaTEeMAaTHYECKOW 3ajjaud, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

CopeprkarenbHO-MEeTOAUYECKass JTUHUS «YUucina M BBIYUCICHHS» 3aBepIIacT
(dbopMHEpOBaHUE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 0011ero oopazoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBaHust 0co00€ BHHMMaHUE ynensercs  (POPMHUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHHUM, BKIIFOYAIONINX B CEOSI MCIIONB30BAHUE PA3THMYHBIX
dbopM 3amucy YuCIa, YMEHHE JejaTh NPHUKUIKY, BBITIONHSATH MPUOIMKEHHBIS
BBIYHCIICHHSI, OIICHWBATh UYWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMOHAIBHBIX W JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B KaXIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE eMy crenuduueckre 3amadyd W OmNeparuu: JCJICHHE HaIeo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPANMOHATIBHBIX YHCEN, apU(PMETHICCKUE OMEpaIiii, a TaKKe
W3BJICUCHNE KOPHSI HATypaJlbHON CTETICHH HA MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnaromapsi mociemnoBaTenbHOMY PACIIMPEHUIO KPYyra HCIOIb3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHCHUS IS PEIICHUs Pa3IuJHBIX 33134
dbopMHpyETCST TIPEACTABICHHE O €IMHCTBE MAaTEMAaTHKH KaK HayKu U €€ poju B
MOCTPOEHUU MOJCNICH PeaThbHOTO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHne u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pPEATU3YETCS Ha MPOTSHKCHHH BCETO
oOyyeHHs Ha YpOBHE CpPEIHEro OOIIero o0pa3oBaHMs, MOCKOIBKY B KaXKIOM
pasmene I[IporpaMmbpl TIPETyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3aaad. B
pe3ynbTaTe OOydYaromiuecss OBJAACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUUIECKUX U
TPUTOHOMETPUYECKUX ypaBHCHHI, HEPaBEHCTB MW CHCTEM, a TakXke 3ajad,
colepKammx mapaMeTpel. llorydeHHBIE YMEHHS HIMPOKO HCIOJB3YIOTCS TpHU
UCCIIeTOBaHNH (DYHKIIMI ¢ TTOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4d M 3a7a49 Ha HAXOXKJCHUE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUN (yHKIIUU.
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JlanHas coqep:kaTenbHas JUHUS BKIIOYAeT B ceOsl Takke popMHUpOBaHUE YMEHUN
BBIMIOJHATh  pacu€rel 1Mo  (opMmyrnaMm, mpeoOpa3oBaHUsl  palMOHAILHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHUI,
COJIepKallluX CcTeneHu u jorapudmbl. brarogapss u3ydeHuro anreOpanveckoro
Marepuala IpOUCXOJUT ajdbHEHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUIEHUSI 00y4Jaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKICHUM,
paboThl € CHUMBOJBHBIMU (OopMamu, TpPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEH B BUJI€ PABEHCTB U HEPaBEHCTB. Ajre0Opa npeiaraet 3pdheKTuBHbIC
MHCTPYMEHTBI JJISI PEUICHUS MPAKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3ajady,
HarJIsiJHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxaTtenbHo-MeTOANYECKasT JUHUA «DyHKUUM U TrpaduKku» TECHO
MeperyieTaeTcss ¢ APYTUMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 331a€T MOCJIEA0BATEIBHOCTh N3YUEeHUsI MaTteprana. M3yueHne cTeneHHou,
MOKa3aTeIbHOMU, JOrapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (PYHKIIHMM, X CBOICTB
U TpaduKoB, UCMOIb30BaHUE (QYHKIUMN I pPElICHUs 3a/ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U peaJbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHWEM ypaBHEHUN U HepaBeHCTB. [lpu »ToM Oosibllioe BHUMaHHE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (GOpPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJy4Y€HHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil coepkaTeaIbHON JIMHUU HAIlEJIeH Ha pa3BUTUE YMEHUM U
HaBBIKOB, MMO3BOJISIIOIIUX BBIPAXKATh 3aBUCUMOCTU MEXKIY BETUYUHAMHU B PA3JIMUHOU
dbopme: aHaTUTUYECKOU, rpaduyeckoil u cioBecHOi. Ero n3ydenune cnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aIluH, UCTIOIb30BaHUIO aHATIOTHUH.

ConepxatenpHas auHus «Havama mMaremMaTH4ecKOro aHaln3ay IO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpauKu  CIOXHBIX (PYHKIMHM, ONpEeAeNsiTh HUX HAWOOJbIINE W HaWUMEHBIINE
3HAQYE€HUS, BBIYUCIATH MIOMAnu (GUryp u oObEMBI TENl, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpolieccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTEMATHYECKUX MOJENIe peanbHbIX CHUTYyallUid,
MO3BOJISIET HAXOIUTh HAUITYIlIee PEIICHUE B TPUKIIAHBIX, B TOM YHCIIE COLIMAIBHO-
SKOHOMHUYECKHX, 3aJayax. 3HAKOMCTBO C OCHOBAMH MaTE€MaTHYECKOI'0 aHaju3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaIbHO-IOTUYECKOTO U KPEATUBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHMM paclio3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKyccTBE. O0yUaronmecs y3HatT O BbLAAIOIIUXCS
pe3yiibTartax, MOJIYYEHHBIX B XOJ€ Pa3BUTUS MATEeMaTUKU KaK HAyKd, U 00 HX
aBTOpax.
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ConepxaTenbHO-MeTOANYECKas JIMHUS «MHOXEeCTBa U JOTHKa) BKIIOYAET B
ce0si DPJIEMEHTBhl TEOPUUM MHOXKECTB U MaTeMaTU4YeCKOW JIOruku. TeopeTuko-
MHOECTBEHHBIE ITPEACTaBICHUS MPOHU3BIBAIOT BECh KypPC IIKOJIHHOW MaTEMAaTUKU
U TpeajaraloT HamboJiee YHHUBEPCAIbHBIN S3BIK, OOBEAUHSIONINII BCE pa3/eibl
MaTeMaTUKH MW €€ NPWIOKEHHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKHU W UCIOJIb30BATh €r0 JIJIsl BHIPAXKEHUS CBOUX MBbICIIEH.
JIpyruM BaXHBIM TPU3HAKOM MATE€MaTUKU KaK HayKd CJeAyeT TMpU3HaATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEICTEHHBIM
MpaBWJiaM  MOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTUYECKOU JIOTUKH CIHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yy4arommxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUECKOTO MBIILICHHUS.

B yueObHOM Kkypce «Anredbpa W Hayajlla MaTE€MaTUYECKOrO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPHU3BAHBI
CIOCOOCTBOBAaTh (OPMUPOBAHWIO HABBIKOB IMOCTPOCHHUS MOJICNIEH peabHBIX
CUTyalluid, HCCIENOBAaHMUS HTUX MOJENIe C TMOMOIIbIO arfmapara ainredopbl u
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUs BILUIETEHBI B KAXKJIBIN U3 pa3IeloB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCIONB3YeTCs JUIsl pPEelleHus MPUKIaAHBIX 3adad. [lpu
pelIeHNHd  pealbHBIX  MNPAKTUYECKUX  3adad  oOydyaromuecss  pa3BUBAIOT
HaOJII0/1aTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTUI0, 0000maTh HW  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MPOIECCE U3YUYCHUS BCEX TeM YUeOHOTO Kypca « Anredpa u Havana
MaTeMaTUYECKOTO aHAIN3ay.

Ha wusyuenune ydeOHOro Kypca «Anredbpa W Havyajia MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henenio), B 11
kiacce — 136 JacoB (4 4aca B HEJIEIIO).
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COAEPKXAHUE OBYUEHUA
10 KVIACC

Yucia 1 BIYMCJICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE M JECATUYHBIE IAPOOHU, MPOIEHTHI,
OeckoHeuHble nepuoauueckue apoou. [lpumenenue npobelt U MPOLEHTOB s
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 PAa3IUYHbIX OTPACIEN 3HAHUN U PeaTbHOU KU3HU.

JlelicTBUTENbHBIE 4YucHa. PanuoHanmbHble W UPpALMOHAIBHBIE YHCIA.
Apudmervueckue  omepalud € JCUCTBUTENbHBIMH  4yuciaMu.  Moayib
JEUCTBUTENBHOTO YKciia U ero cBoiicTBa. [IpubnmkEHHbIE BHIYUCICHUS, MTPABUIIA
OKpYIJIEHUS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ wenbiM mnokazarenemM. bunom HerooTona. Hcnonbs3oBaHue
noaxoJ e GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpalbHOW CTETIEHU U €r0 CBOMCTRA.

CreneHb ¢ palMoOHaJIbHBIM TIOKa3aTelieM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapudm uymucna. CoiictBa norapudma. JlecsITUUHBIE M HaATypabHBIC
JToTapuQMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO0 apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXICCTBEHHBbIE MpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEUICHUS TENBbIX U APOOHO-PAIIMOHANBHBIX YPAaBHEHHUH U
HEpPABEHCTB. MHOrOWIEHb OT OJHOW MEpeMEHHOU. /[leleHne MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema besy. MHorOuIeHBI ¢ enbIMU KO3 GUIIEHTAMU.
Teopema Buera.

[IpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppaunonansHbie YpaBHEHHS. OcHOBHBIE METO/IbI pelIeHus
MppalHOHATBHBIX YPABHEHUMN.

[Toka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIIEHUS MOKA3ATEIbHBIX

YpPaBHEHUM.

[IpeobpazoBaHue BhIpAKEHUH, CONEPKALIUX JTOTAPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METOIbI pelIeHus
norapu@MUUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMCTPHYICCKUX BBIDa)KeHHﬁ. PenreHue TpUroHOMETPUYECCKUAX y’paBHeHI/If/’I.
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Pemienne cucrteM nMHENMHBIX YypaBHEHHU. Marpuia CUCTEMbl JMHEHHBIX
ypaBHeHUU. OnpeaenuTenb MaTpULIbl 2X2, €ro TEOMETPUUECKUN CMBICI M CBOMCTBA,
BBIUHCIICHUE €T0 3HAYCHUSA, TPUMEHEHUE ONMPEAECIUTEN ISl PEIICHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUW. PelleHue NpUKIAAHBIX 33a7a4 C IOMOIIBI CHCTEMBI
JIMHENHBIX ypaBHEHMU. VccnenoBanue mOCTPOEHHOM MOJIENIH € MTOMOIIBI) MATPHI]
U OIPEIICITUTEIIEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEJIEN PEaJbHOM CUTYalUH C ITOMOIIBIO
YpPaBHEHUW M HEPABEHCTB. l[IpMMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1au ¥ 3aa4 U3 Pa3IMYHbIX 00J1acTel HAYKU U pealbHOMN KU3HHU.

DYHKUNH U Tpapuku

OyHkuusA, crnocodbl 3agaHus (QyHKOuU. B3auMHO o00partHble (QYyHKIUU.
Komnozunus ¢ynkuuit. 'padux  dyHkuuu. DnemeHTapHble MOpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO6sacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHknum.
[IpomexyTku 3HaKonocTosiHcTBa. YETHBIE M HEeU€THBIE QyHKIMU. [lepuoanueckue
¢yukiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢dbyukiuu. Haubonbiiee u HauMeHbllee 3Ha4eHUs! (PYHKIIUU Ha POMEKYTKE.

Jlunelinasi, kBaApatudHas W JpoOHO-IMHENHAass (YHKIUU. DJIeMEHTapHOe
UCCIIEIOBAaHKUE U OCTPOEHUE UX IPadUKOB.

CrenenHas QyHKIUS ¢ HATypaJIbHBIM U LEJbIM mokazateneMm. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-Oi CTETIEHHU KaK (PyHKIIMU OOpaTHOM CTENEHU
C HAaTypaJIbHbIM MTOKA3aTEJEM.

[lokazarenbHass u norapudmuueckas (GyHKIIUU, UX CBOMCTBA M TpaduKH.
Ucnons3oBanue rpadhukoB GyHKIUN ISl peIICHUS] ypaBHEHUM.

Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCHUMOCTH B pEalIbHBIX MPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKoro aHajan3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCienoBaTeabHOCTE. MeTtox
MAaTEMATUYECKON HHAYKINU. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATEILHOCTH.
Hctopuss BO3HUKHOBEHHS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalin3a OeCKOHEYHO
MalbIX.

Apudmernueckass 1 reoMeTpuyeckas mporpeccur. beckoneuno yObIBaroIias
reomeTpuueckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIIEH FeOMETPUUYECKON
porpeccuu. JINHEWHBIN U SKCIOHEHIIMAIBHBIA pocT. Hucno e. @opMya CI0KHBIX
MpOUEHTOB. [cronp30BaHWE MNpPOrpeccHu g PEUICHHS pEeANbHBIX 3a7ad
MPUKIAJHOTO XapaAKTEPA.
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HenpepbiBHble (yHKIIMM W uX cBoMcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpapukoB QyHkuuii. CBolcTBa (QPyHKIMI HENpEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB ISl pEIICHUS HepaBeHCTB. l[IprimMeHeHHe CBOMCTB HEMPEPBHIBHBIX
(GyHKIUN IS pelieHus 3a/1ay.

[lepBas u BTOpas npousBoaHbie GyHKIUMU. OnpeneneHne, TeOMETPUIECKUN U
(uznYecKuil CMBIC NPOU3BOAHOMN. YpaBHEHUE KacaTelbHOU K rpaduky QyHKIUU.

[IpousBoansie  sneMmeHTapHbIX  QyHKuuil.  [Ipow3BomHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULINU (HYHKITUH.

MHo:kecTBa M JIOTHKA

MHOX€eCTBO, OIE€palvyd HAJ MHOXKECTBAMHM WM KX CBOWCTBA. JluarpamMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
OMHUCAHUS PEAJTbHBIX MPOIECCOB W SIBJICHUH, MPU PEIICHUU 3alad U3 JPYrux
y4eOHBIX NPEMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHUS.

11 KVIACC

Yucia v BBIYUCTIEHUSA

Harypanbnbie u uenesie yucna. [I[pumeHeHne MPU3HAKOB JEIUMOCTH LEIBIX
yucels, HamOombImui oOmuii aenmutens (mamee — HOJ]) u Hammenswiee oOiiee
kpatHoe (nanee — HOK), octaTkoB o MofayJto, anroputma EBkiuaa st penieHus
3a7a4 B LEJIBIX YUCIIAX.

Kommiekcuble uwmcia. AnreOpanueckas M TPUTOHOMETpHUYEcKas (HOPMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMETHYECKUE OINepalru ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHn M3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUA U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PereHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHS TOKAa3aTeIbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUS CHCTEM M COBOKYIHOCTEW pPalOHAIbHBIX,
UppalMoHaIbHbIX, TOKA3aTEeIbHBIX U JOTapu(PMUUIECKUX YpaBHEHUI.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.
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[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUUECKUX
3a/1a4d | 3aJlay U3 pa3InyHbIX 00JlacTeil HAYKU U peasIbHOM KU3HU, HHTEPIIpETaIUs
MOJIYYEHHBIX PE3YIbTATOB.

DYHKUNH U Tpapuku

I'paduk komnosunum GyHkui. ['eomerpuueckue oOpa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U IpadUKHU.

I'paduueckre MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHS 3aJ1au C TapaMeTpaMH.

Ucnons3oBanue rpadukoB GYHKIUN [JIs HCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alady U3 JAPYrUX Y4eOHBIX
MPEAMETOB U PEaTbHON KUZHMU.

Hauana MaTeMaTH4ecKoro aHajan3a

[IpuMeHeHue NMpou3BOAHON K HCCieN0BaHUI0 (QYHKIIMH Ha MOHOTOHHOCTHh U
sKcTpeMyMbl. HaxosxieHre HanOoIbIIero 1 HAMMEHBIIETO 3HAUEHU N HEMTPEPHIBHOM
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHne NTPOU3BOJHON JII HAXOXKJACHUS HAWJIY4Iler0 pEIICHUs B
MPUKIAIHBIX 3a/adax, I ONpEACNIeHUsI CKOPOCTH M YCKOpPEHHUs Mpoliecca,
3a1aHHOTO (hOpMYJIOM UK rpaduKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO mepBOOOpa3HbIX. I[lepBooOpa3HbIC
areMeHTapHbIX GyHKIUH. [IpaBuna HaxoXAeHUs TEPBOOOPA3HBIX.

Nuterpan. ['eoMeTpuieckuii CMbICI MHTETpAIa. Berauciaenne onpenenéHHoro
uHrterpana no gopmyine Herorona-Jleitbnuna.

[IpuMeHeHnue uHTerpana Mg HAXOXKICHUS IUIONIAAeH TJIOCKUX (Uryp H
00BbEMOB T€OMETPUUECKUX TE.

[Ipumepsr pemenuil auddepeHianbHbIX ypaBHEHUNA. MaTemaTtuueckoe
MOJICIUPOBAaHUE PEAbHBIX MPOILECCOB ¢ MNOMOIIbI0  auddepeHInanbHbIX
YpaBHEHUM.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA nu HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaXJaHCKOro  obOmiectBa  (BBIOOpBI,  ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIIUSMH 1 HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHWKH, LEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUN HAYKU U AESATETbHOCThIO YUEHOT0, OCO3HAHHE JIMYHOTO
BKJIa/la B TIOCTPOCHHUE YCTOMUMUBOTO OYIyIIETro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKICHUM, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JIuYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3JI0pOBOTo U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
pa3nuuHbIM  cpepam  NPOodEeCCHOHATIBHOM  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymied mpodeccud U peaau3oBbIBaTh COOCTBEHHbBIC KWU3HEHHBIE IUIAHBI,
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FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUHM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJICeHHOCTH;

7) 3K0JI0ri4eCKOro BOCIMTAHHUA:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIMAJIbPHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHONW M COIHUATBHOM
Cpelbl, 0OCO3HAHUE TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJieM, OpUeHTAIUS
Ha TMPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJIS peIIeHUus 3agad B 00JacTh
OKpY’Karolel cpenpl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U 00I1I€CTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS Pa3BUTHS [IUBUJIM3ALIMH, OBJIAJCHHUE S3BIKOM MaTEMAaTHKH U MaTEeMaTHYECKOM
KyJbTYpOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeieNieHHs] OHITUM, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS [ 000OIIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIHpPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEIlICHUs], BRIOUpPATh HanbOoJIee MOAXOIAIIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckme AeicTBUA:
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UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH UHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TIUYHBIX BUAOB U (hopM
MPEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJeMbl, peIraeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lW4yue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme HeﬁCTBHH
Camoopranu3zanms:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPyMNIoOBBIX (hopmax paboThl (0OCyxkIaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH MPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kjacce o0OyyaroIIMiiCs MOJYYUT CIEAYIOIIHE
MpeAMETHbIE PE3YyJbTAaThl MO OTIENbHBIM TeMaM paboueld MporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajla MaTeMaTUYECKOT0 aHATN3a:

Yucia v BBIYMCTICHUSA:

CBOOOJIHO OINEpUPOBATh MOHATUAMH: pPAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
nepuoAndeckasl JApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHUCIO0, MHOXECTBa
pallMOHANILHBIX U JICUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YUCIIA;

MPUMEHSITh JPOOM U TPOLEHTHI JUIsl PEUIeHUs MPUKIAIHBIX 3a7ad U3
Pa3JIUYHBIX OTpACIC 3HAHUM U PEAUTbHOU KU3HU;

MPUMEHSITh MPUOTNKEHHBIEC BEIYUCICHUS, PaBUIa OKPYTJICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYMCIICHUI;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




CBOOOJIHO ONEpPUPOBATh TMOHSATHUEM: CTENEHb C IEJbIM IOKa3aTelieM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POopMy 3amucH JeHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJ/IHO OMEPUPOBATH MOHIATHEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OIEpUPOBATh MOHATUSMU: JIorapudM UHClIa, JECATUYHBIE WU
HaTypaJbHbIE JIOTapU(MBbIL;

CBOOOJHO OMEPUPOBATh MOHSATUSAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, apPKKOCUHYC U ApPKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPAaBHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB [JIs PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH TMOHSITUSMHU: MHOTOYIEH OT OJIHOM MEepPEeMEHHOI,
MHOTOYJIEH C LIeNbIMU KO3 duliieHTaM1, KOPHU MHOTOWJICHA, IPUMEHSTh JIeJICHUE
MHOTO4YJIEHa HAa MHOTOYIEH C OCTarkoM, TeopeMmy besy m Teopemy Buera nms
pelLIeHus 3a1ay;

CBOOOJHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHMHBIX YpaBHEHHI,
MaTpUla, ONPENEIUTENIb MATpULbl 2 X 2 W €ro TeOMETPUYECKHUN CMBICIH,
WCMOJIb30BaTh CBOMCTBA OMPENEHUTENs 2 X 2 JJisi BBIYMCICHUS €r0 3HAYCHHS,
MPUMEHATh OMPEICIUTENN JUIsl PELICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHH,
MOJIEIIMPOBATh PEAJbHbIE CUTYallMH C IOMOIIBIO CHCTEMBI JUHEWHBIX YPaBHEHHIA,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIM C TOMOIIBI0 MATPHUI] U OIPEICIUTENEH,
WHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JEUCTBUUA C KOPHSAMHM [JJii TNpeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJTHATH MPE0OPa30BAHUS YUCIOBBIX BRIPAXKEHUH, COIEPIKAIUX CTEIIEHH C
palMOHAIbHBIM MOKA3aTeNEM;

HCMOJIb30BaTh CBOMCTBA jorapudmoB U1t npeoOpa3zoBaHus
ToTapu(PMUUYECKUX BBIPAKECHHUII;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: HpPpALUOHANIbHBIC, TOKa3aTeIbHbIE U
norapuMUUYECKUe ypaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIBIO PAaBHOCUIBHBIX
MEPEX0I0B WIIH OCYIIECTBIIAS TPOBEPKY KOPHEN;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI I MPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUH;

CBOOOJIHO OINEpUPOBATH TMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHITh  HEOOXOIUMble  (QOPMYJbI  JJIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIETUPOBAaTh pealbHbIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allliapaTa ajreopsbl.

DyHKUUM U TpapuKu:

CBOOOJHO ONEpUPOBAaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aJlaHus (PYHKIUH,
B3aUMHO O0OpatHble (QyHKUIMM, Kommo3ulus GyHKIUN, Tpaduk QyHKUIUH,
BBITIOJTHSATH dJIEMEHTAapHbIE MPEe0Opa30oBaHus Tpa@uKOB PyHKIIHIA;

CBOOOJIHO OINEpUPOBATH MOHATUAMH: O0JIACTH OMPEACIICHUS U MHOXKECTBO
3HaYeHUM QYHKIUU, HYIU QYHKIIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJIHO OMNEPHUPOBATh TMOHSITUSMU: YETHBIE M HEUYETHbIE (PYHKIINH,
nepuoAnvecKkre GyHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKUIHUHM, HauOOJbIIEE M HaUMEHbIIEe 3HAUYCHHE (YHKIUH Ha
MIPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATH MOHITUSIMU: CTENEHHAs (DYHKIUS C HATypaJbHbIM U
LENbIM TOKa3aTeyieM, IpaduK CTEEHHOW (PYHKIHUM C HATypalbHBIM U IEJIBIM
nokaszareneM, rpaduk KOpHS n-oil cTemneHu Kak (YHKIMU OOpaTHOM CTENeHu ¢
HaTypaJbHBIM MTOKa3aTEIEM;

ONEpUPOBATh TOHATUSIMU: JIMHEIHAsA, KBaJpaTUyHas M JAPOOHO-IMHEHHas
(yHKIUH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: IOKa3aTelbHAas M JorapudmMudeckas
(GyHKIIUU, WX CBOMCTBA M TpaduKH, MCHOJB30BATH UX TPaPUKH ISl pEHICHUs
YpPaBHEHMU;

CBOOOJHO ONEPUPOBATh MOHSATUSIMU: TPUTOHOMETPUUECKAs OKPYKHOCTH,
onpeesieHHe TPUTOHOMETPUYECKUX (PYHKIIMM YUCIIOBOTO ApTyMEHTa;

UCIONB30BaTh Tpaduku (QyHKUIMNA JUIsT  HMCCIENOBAHUST MPOILIECCOB U
3aBUCUMOCTEH MpHU PEIICHUU 3a7a4 U3 JPYyTruX Y4eOHBIX MPEIMETOB U peaibHOU
KU3HU, BBIpAXKATh (OPMYJIaMHU 3aBUCUMOCTU MEK]1y BEIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHaJM3a:

CBOOOJHO ONEPUPOBATh MOHATUAMU: apudMeTHUEeCKas U TeOMETpHUYECcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TeOMeTprUUYecKasi Iporpeccusi, TMHEUHBIA U
AKCIOHEHIUATILHBIN POCT, (hOpMYyIIa CIOKHBIX MPOIEHTOB, UMETh MPEJICTABICHUE O

KOHCTAaHTE;
WCTIOJI30BaTh MPOTPECCUU JJIS PEIIeHHS peallbHBIX 3adad MPUKIATHOTO
XapakTepa;
JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOANMUCHIO
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CBOOOJHO ONEpUPOBATh NOHATUSAMU: MIOCIEI0BATEIBHOCTD, CIIOCOOBI 3adaHUs
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIIEI0BATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOro0 aHajlh3a KakK aHajau3a
OECKOHEUHO MaJbIX;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (YHKIINU, TOUYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKLHS, HENpepbIBHAs Ha OTPE3KE,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIMM IJI pelieHus 3a1ay;

CBOOOJIHO OIEpUPOBATh TMOHSITUSMH: TI€pBasi U BTOpas MPOU3BOAHBIC
(byHKIMY, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS, YACTHOIO U KOMIIO3UILIUU
IBYX (YHKIIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJB30BaTh TEOMETPUUECKUUA U (UBUYECKHI CMBICI MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoskecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBaThb MOHATHSAMHU:  MHOXECTBO, OINEpaluu  HaJ
MHOXECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJisl OMMCaHUs pPealbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH: OIPEICIICHHE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOr0 00BEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydyarolmuiics MOJYyYHUT CIEIYIOLIUE
MpEeAMETHbIE PE3YyJIbTaThl MO OTIENbHBIM TeMaM paboueldl MporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHAIU3a»:

Yucia v BBIYMCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHIMU: HATYPAIBHOE U LIEJI0€ YK CIIO, MHOXKECTBA
HaTypaJbHBIX U IEIbIX YUCEN, UCTIOIB30BATh MPU3HAKUA JEIUMOCTHU IEIBIX YUCEN,
HOJl u HOK HartypaibHBIX 4YHCEN I PEUICHUs 3a7ay, TPUMEHSATHh AITOPUTM
EBknuna;

CBOOOJHO OINEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIIO, 3alUChIBaTh
HaTypaJbHbIE YHCIIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh IMOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBISITh KOMIUIEKCHBIE 4YHCIIa B aireOpanyeckou u
TPUTOHOMETPHUUECKON (pOpME, BBIMNOIHATH apu(METHUECKUE ONEepalud C HUMHU U
M300pakaTh Ha KOOPJIUHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:
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CBOOOJHO ONEPHUPOBATH MOHATHIMU: HppALUMOHAIBHBIC, MOKAa3aTelIbHbIE U
Jorapu(MHUYECKHE€ HEPAaBEHCTBA, HAXOAUTh MX PEIIEHHS C TOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH pElEeHUd TPUTOHOMETPHUUECKOTO
YpaBHEHMUS;

CBOOOJHO ONEpUpPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HEoOXoaumble  (OpMyNbI Al PEIIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYIHOCTbh YPaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, MPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMHUYECKNX YpPaBHEHUI 1 HEPABEHCTB;

pemarb palHOHAIIbHBIE, UppanyoOHaIbHBIE, ITIOKA3aTEIIbHBIE,
gorapupMUYECKe M TPUTOHOMETPUYECKHE YpPaBHEHHMs M  HEpPaBEHCTBA,
CoZIeprKalle MOYJIM U IapaMeTpBhl;

MPUMEHSATH TpauuecKre METObI A1 PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKXe 3a/1a4 ¢ MapaMeTpaMu;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKE anreOpbl, COCTABIIATH
BBIPAXXEHNs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEI0BATh IOCTPOCHHBIE MOJEIM C MCHOJB30BAHMEM ammapara aiareopsl,
WHTEPIPETUPOBATH MOJyUEHHBIN pE3yNbTaT.

DyHKUUM U TpapuKu:

CTpOUTh TpadUKU KOMMO3UUMU (PYHKUUNA C IOMOILBIO 3JIEMEHTapHOIro
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTBH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHON

IJIOCKOCTH;

CBOOOJHO OINEpUpOBaTh NOHATUSAMU: TpaUKH TPUTOHOMETPUUYECKUX
(byHKIU;

OPUMEHATh (QYHKUMU JI1 MOJEIUPOBAHUS M HCCIEAOBAHMUS pealbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHaJan3a:

MCIIOJIB30BaTh MPOU3BOIHYIO JJIS UCCIEeNOBaHUs (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUEHUs (PYHKIIUU HETPEPHIBHOM Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOJHYIO ISl HAXOXKACHUS HAWUIYUIIETO PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJI€ COLUAIbHO-3KOHOMHYECKHUX, 3a]1a4ax, ISl ONpeIeTIeHUs
CKOPOCTH M YCKOPEHUS Mpolecca, 3a1aHHOTo (GopMyIioi uiu rpadukom;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU: TEPBOOOpa3HasA, OMPEACIEHHBIM
WHTETpajl, HAaXOJIUTh IEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (GYHKIUNA U BBIYUCIATH
unrterpai no popmyne Hetotona-JIeitonuna;

HaxXOJUTh TUIOLIA]IU MIOCKUX (PUTYp U 00BEMBI TEI C TOMOIIIBIO UHTETpaa;

UMETh MPEACTAaBICHHE O MAaTEeMAaTHYECKOM MOJICIUPOBAHUM HA TMPUMEPE
cocTaBieHus 1u(pdhepeHInanbHbIX YPaBHEHUI;

pemaTh NpUKIaJHbIE 3a7a4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOrO U
(U3MYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
n/n NMPOrpamMMbl Bcero Konrponbibie | IpakTiieckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
MHOX€ECTBO NEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oyukiun u rpapuku. CreneHHas GyHKIHS ¢ 12 1
LIEJIbIM TIOKa3aTeNeM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
WppannoHnanbHble ypaBHEHUS
4 ITokazarensHas pynknus. [lokasarenbHble 10 1
ypaBHEHUs
5 Jlorapudgmuueckast pyHKIHUS. 13 1
Jlorapudmuyeckue ypaBHECHHS
6 TpuronomeTprudeckue BeIpaXXeHUs U ” 1
ypaBHEHUs
ITocnenoBaTenbHOCTH U IIPOrPECCUU 10 1
HenpepoiBabie pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO

MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
n/n NPOrpamMMbl Bcero Konrponbbie | IpakTitieckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [lepBooOpa3Has 1 UHTETpa 12 1
3 I'paduky TPUrOHOMETPUUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppannonanbHele, IOKa3aTeIbHbIE U 24 1
norapupMHUECKUE HEPABEHCTBA
KomiuiekcHbie uncina 10 1
Harypanbnsle u niensie yucia 10 1
Cucremsl pallMOHaNIbHBIX, HPPALMOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 12 1
YpaBHEHUU
8 3anauu ¢ napameTpamu 16 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 16 )
3HaHUNI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoxa Bcero Konrpoabusie | Ipaxirieckite i[:syqelmﬂ :)lﬁl;l)al;OBaTeﬂLHble
padoThI padoThI pecypenI
1 MHO)keCcTBO, OIepauy Hal |
MHOXECTBAMHU U UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
IIpuMeHeHne TEOPETUKO-
3 MHOECTBEHHOTO arapara JJis pelIeHUs 1
3a1a4
Panmonaneueie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE POoOH, POLIECHTHI, 1
OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
Panmonaneueie yncina. OOBIKHOBEHHBIC U
5 JeCATUYHbIE POoOH, IPOLIECHTHI, 1
OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
6 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
pelieHust NpUKIagHbIX 33124
7 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
pelieHust NpUKIagHbIX 33124
2 JleficTBUTENbHBIC YHCIIa. PallnoHalIbHEBIE U |
HppalMOHATIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ |
JNEUCTBUTENbHBIMU YHCIIAMU
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MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29 Ceptudukar 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHMUE "JINLIEU KJTIACCUYECKUN" TOPOACKOI0O OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




10

Moaynb AENCTBUTENBHOTO YHCIIA U €70
CBOMCTBa

11

[TpubnuxEHHBIC BEIYUCIICHUS, TPABUIIA
OKpPYIVICHUS, IPUKUKA U OLICHKA 1
pe3yibpTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IBI PELLIEHUS LENIBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U 1
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELLIEHUS LENIBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U 1
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELLIEHUS LENIBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U 1
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOTOUJIEH C 1
ocratkoM. Teopema besy

16

MHOTOUJIEHBI C TETBIMH
kod¢pdunmentamu. Teopema Buera

17

Pewrenne cucteM ITMHENHBIX YpaBHEHUN 1

18

Pewrenne cucreM ITMHENHBIX YpaBHEHUN 1

19

Martpuua cucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUIBL 2X2, €T
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYUCIICHUE €T0 3HAYECHUS

20

Omnpenenurens MaTpulsl 2X2, ero
T€OMETPUYECKUM CMBICII U CBOMCTBA; 1

BBIYMCIICHUC €TI0 3HAUYCHUA
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21

[IpuMeHeHue onpenennuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

PereHne nmpukiiagHeIX 3a1a4 ¢ IIOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

PemreHne nmpukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonrponsHas pabdora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 1 1
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, cr1oco0bl 3aJaHUs (QYHKIHH.
B3anmuo oOpatHble QyHKIHH. 1
Komnozunus GpyHkuumit

26

I'padux GpyHKIMU. DIEMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIIUN

27

OO6nacTp ornpeneneHuss © MHOKECTBO
3HayeHu#l pynkuuu. Hynu ¢pyHkumu. 1
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue ¢pyHkuuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HaubonpIiee n HauMeHblIee 3HAYCHUE 1
(GYHKINU Ha TPOMEKYTKE

30

JIuneitHast, KBagpaTU4Has U IPOOHO-
TUHEWHas QyHKIUU

31

DNeMeHTapHOe UCCIIeJOBAaHUE U

MoCTpoeHHEe rpauKOB STUX QYHKIUN
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32

DNeMeHTapHOe UCCIIeJOBAaHUE U
MoCTpOeHHE rpauKOB STUX HYHKIUN

33

Crernens ¢ I CJIBIM ITOKAa3aTCIICEM. bunom

Hrrotona

34

Crernens ¢ TCJIBIM ITOKa3aTCIICM. bunom

Hrrotona

35

CrenenHast QyHKIIHS ¢ HATYpATbHBIM U
eabIM MoKazareieM. E€ cBolcTBa U 1

rpaduk

36

Konrtponsnas padora: "CreneHnas
¢ynkuus. E€ cBoiicTBa u rpapux”

37

Apudmernueckuil KOpeHb HaTypaJlbHON
CTEIIEHU U €ro CBOMCTBA

38

Apudmernueckuil KOpeHb HaTypaJlbHON
CTEIIEHU U €ro CBOMCTBA

39

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUH,
COZAEPKAIIMX CTEIIEHU U KOPHU

40

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKECHUH,
COZAEPKAIIMX CTEIIEHU U KOPHU

41

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKECHUH,
COAEPKAIIMX CTEIIEHU U KOPHU

42

WppannonansHeie ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHNS UPPALUOHAIBHBIX 1

YpaBHEHUU

43

WppannonansHele ypaBHeHHs.. OCHOBHBIE
METO/bI PEIICHNS UPPALUOHAIBHBIX 1

YpaBHEHUH
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44

WppannonansHeie ypaBHeHUs. OCHOBHBIE
METObI PEIICHNS UPPALMOHAIBHBIX 1
YpaBHEHUU

45

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

46

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

47

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

48

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

49

CBoiicTBa U rpaduk KOpHS N-0ii CTETIEHU
Kak (pyHKIMH 0OpaTHOM CTENEeHN C 1
HaTypaJlbHBIM IOKa3aTelIeM

50

CaoiicTBa u rpaduk KOpHS N-0ii CTETIEHU
Kak (pyHKIMH 00OpaTHOM CTETEeHN C 1
HaTypaJlbHBIM IOKa3aTelIeM

51

KonrponsHas pabdora: "CBolicTBa u
rpaduK KOpHS N-Oi CTETICHH. 1 1
WppannonanbHble ypaBHEHHS"

52

CTGHGHL C pa]_II/IOHaJ'H:HBIM II0KAa3aTCJICM U
€€ CBOIiCTBa

53

CTGHGHL C pa]_II/IOHaJ'H:HBIM II0KAa3aTcCJICM U
€€ CBOIiCcTBa

54

CTGHGHL C pa]_II/IOHaJ'H:HBIM II0Ka3aTcCJICM U
€€ CBOIiCTBa

55

[Toka3zarenbHast QyHKIMS, €€ CBOICTBA U
rpaduk
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Hcnonp3oBanue rpaduka QyHKINH 115
56 Y 1
peLIeHUs ypaBHEHU I
Hcnonb3oBanue rpaduka QyHKINH 115
57 Y 1
pELIEHNS YpaBHEHHI
IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC
58 METObI PEIICHUS IIOKA3aTEIbHbBIX 1
ypaBHEHUH
IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC
y
59 METO/Ibl PELIEHUS MOKA3aTEIbHBIX 1
ypaBHEHUH
IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC
y
60 METObI PEIICHUS TTOKA3aTEeIbHbBIX 1
ypaBHEHUH
1 KonrponsHas padora: "[lokazaTensHas
6 Hkius. [lokazarenbHbie ypaBHeHUS" 1
y yp
62 Jlorapudm uncna. CoiicTBa jJorapudpma 1
63 Jlorapudm uncna. CoiicTBa jJorapudpma 1
64 Jlorapudm uncna. CoiicTBa jJorapudpma 1
65 ECATUYHBIE U HATYPAJIbHBIC JIOTapU(PMBbI 1
y
66 €CATUYHBIC U HATypaJIbHbIE JOTapU(MBbI 1
y
67 [IpeoOpazoBanue BEIpaKEHUH, 1
COJIepKALIHX JIOTapU(PMBI
68 [IpeoOpazoBanue BEIpaKEHUH, 1
COJIepKALIHX JIOTapU(PMBI
69 [IpeoOpazoBanue BEIpaKEHUH, 1
COJIepIKALIHX JIOTapU(PMBI
70 Jlorapudmuueckasi pyHKIus, €€ CBOHCTBA |
U rpaduk
OOKYMEHT NOAMNNCAH SNEKTPOHHOWM MOAMNMMUCBIO
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71

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
U rpaduk

72

Hcnonb3oBanue rpaduka QyHKINH 115
pelIeHus ypaBHEHU I

73

Hcnonb3oBanue rpaduxa QyHKINH 115
pelIeHus ypaBHEHUI

74

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS 1
Jorapu(pMUUECKUX ypaBHEHUN

75

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS 1
Jorapu(pMUUECKUX ypaBHEHUN

76

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS 1
Jorapu(pMUUECKUX ypaBHEHUN

77

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
Jorapu(pMUUECKUX ypaBHEHUN

78

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
Jorapu(pMUUECKUX ypaBHECHUN

79

Konrponsnas pabora:
"Jlorapudmuueckas GyHKIUS. 1 1
Jlorapudmuueckue ypaBHeHHS"

80

CuHycC, KOCHHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

81

CuHycC, KOCHHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

82

ApKcHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOT'O apryMeHTa
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23 ApKcHHYC, apKKOCUHYC U apKTaHI€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpeEIEHUE TPUTOHOMETPUUECKHUX 1
(YHKIMN 9HUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIpEeIEJICHUE TPUTOHOMETPUUECKUX 1
(GYHKIMH YHUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE |
bopmybl

%7 OCHOBHBIE TPUTOHOMETPUYECKUE |
bopmyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE |
(bopmyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE |
(bopmyIbI

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX |
BBIPaKCHUN

01 [IpeoOpazoBanue TPUTOHOMETPHUECKUX |
BBIPaKCHUN

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPaKCHUN

93 [IpeoOpazoBaHue TPUTOHOMETPHUECKUX 1
BBIPaKCHUN

94 Pemenue TpuroHoMeTpuuecKux |
ypaBHEHUI

95 Pemenue TpuroHoMeTpuuecKux |
ypaBHEHUI
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96 Perienne TpUroHOMETpHUECKUX 1
ypaBHEHUI

97 Perienue TpUroHOMETpHUECKUX 1
ypaBHEHUI

08 Perienue TpUroHOMETpHUECKUX 1
ypaBHEHUI

99 Perienne TpUroHOMeTpHUECKUX 1
ypaBHEHUI

100 Perienue TpUroHOMETpHUECKUX 1
ypaBHEHUI
Konrponsnas padora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 1
TPUTOHOMETPUUYECKNE ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS

102 II0CJIeI0BATEIbHOCTEN. MeTo 1
MaTeMaTHYeCKON HHAYKLIUU
MOHOTOHHBIE U OTPAaHUYECHHBIE

103 nocyeoBareabHocTu. Mcropus aHanusa 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nmporpeccus 1

105 I'eomeTrpuueckas nporpeccust 1

106 beckoneuHo yObIBaro1asi reoMeTpudecKast 1
nporpeccust

107 CymMma GeckoHEeuHO yObIBaroIei |
reOMETPUUECKOI MPOrpeccun

108 JIMHEHBIN ¥ YKCTIOHEHIMAIIBHBIA POCT. 1
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB
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109 JIMHEHBIN ¥ YKCIIOHEHIMAIIBHBIA POCT. 1
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB
Hcnons3oBanue Nporpeccuu uist

110 pelIeHus pealIbHbIX 3aa4 IIPUKIIAJHOTO 1
Xapakrepa

11 Konrponsnas padora: | 1
"[lociienoBaTenbHOCTH U IPOTPECCUU”

112 HenpepoiBHBIE QYHKIINU U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IrpaUKOB |
byHKIMI

114 CaoiicTBa (DyHKIMH HETIPEPHIBHBIX HA |
OTpE3Ke

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA |
OTpE3Ke

116 MeTto1 MHTEpPBAJIOB JUIsl pELICHUS |
HEPABEHCTB

117 MeTto MHTEpPBAJIOB JUIsl PELICHUS |
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl pELICHUS |
HEPABEHCTB

119 IIpuMeHeHHEe CBOMCTB HENPEPBIBHBIX 1
(GyHKUMN 1715 peleHus 3a1a4

120 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX 1
(GyHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpas NpoU3BOIHbIC PYHKIIUU 1

122 Onpenenenue, TeOMETPUIECKUI CMBICIT |
MIPOU3BOAHOMN
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123 OHpCZ[GJIeHI/If:, bu3HYECKU CMBICTT 1
MIPOU3BOIHOM
124 VYpaBHeHHE KacaTeNbHOU K TpauKy |
byHKIUN
125 VYpaBHeHHE KacaTeIbHOU K TpauKy |
byHKIUN
126 [Tpou3BoiHBIE YNIEMEHTAPHBIX (PYHKLIUI 1
127 [Tpou3BoiHBIE NIEMEHTAPHBIX (PYHKIUI 1
128 [Tpou3BoHasi CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIUN
129 [Tpou3BoHast CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIMNA
130 [Tpou3BoHast CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIUNA
131 Konrponsnas padora: "[IponsBoanas” 1 1
132 [ToBTOpeHue, 06001IEHNE, 1
cucTeMaru3anys 3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, 1
cucreMaTtu3aius 3Hanuit: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHwME, 06061].[6HI:IC, 1
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10
I[MTPOI'PAMME

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE

Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIE

padoThI padoThI pecypenI

[IpuMeHeHne Npou3BOJHOM K
1 WCCIIeIOBaHUIO (QYHKITHI Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
2 MCCIIeIOBaHUIO (QYHKITHI Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
3 UCCIIeIOBaHUIO (PYHKINI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
4 WCCIIeIOBaHMIO (QYHKIINI Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne MpoOU3BOJHOM K
5 UCCIIeIOBaHUIO (PYHKITMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
6 UCCIIeIOBaHUIO (PYHKITMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxxnenne HanOobIero u
7 HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU 1

(GyHKIMU Ha OTpe3Ke

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO
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Haxoxneaue HauOOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke

Haxoxneaue HauOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke

10

Haxoxneaue HauOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke

11

Haxoxneaue HauOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke

12

Haxoxneaue HauOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXO0XJIEHUS HAWJIYUIIEro pelieHus B 1
MPUKJIAJAHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAWIYUIIEro pelIeHUs B 1
MPUKJIAJAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
OIIpeIENIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (OpMyYJION HITH
rpaduKoM

16

[Ipumenenne npou3BOIHOM IS

OIMpeaciCHUA CKOPOCTH U YCKOPCHUA

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO

MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE
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npoiiecca, 3a1aHHoro (OpMyYJION HITH
rpaduKoM

17 Komnozunus pyHkuumit 1

18 Komnozunus GyHkuuit 1

19 Komnozunus pyHkuumit 1

20 I'eomerprueckue oO6pa3sl ypaBHEHUN Ha |
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerprueckue oO6pa3sl ypaBHEHUN Ha |
KOOPAMHATHOW INIOCKOCTH

” KonrponsHas padora: "MccnenoBanue ) 1
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"

” [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO )
NepPBOOOPA3HBIX
[TepBoOOpa3HbIe NIEMEHTAPHBIX

24 ¢byskuuid. [IpaBuiia HaXOXACHUS 1
NEepPBOOOPA3HBIX
[TepBoOOpa3HbIE NIEMEHTAPHBIX

25 ¢byskuuid. [IpaBuiia HaX0XACHUS 1
NEepPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCKuil CMBICI 1
MHTErpaia

27 Brluucienue onpenenéHHoro MHTerpana 1
o gopmyne HeroTona-JleiiOnuma

73 Brluucienue onpenenéHHoro MHTerpana 1
o gopmyne HeroTona-JleiiOuuma

79 [Ipumenenue nuTerpana s |
HAXOXKJCHMS TUIOIIACH TUIOCKUX QUryp
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IIpuMeHeHue nHTErpaa 1uis

HaXO0XJICHUS 00BEMOB T€OMETPHUECKUX

30 0
Tel

31 [Tpumeps! pemenuit qudepeHraIbLHbIX
YpaBHEHUU

1 [Tpumeps! pemenuit qudepeHraIbLHbIX
YpaBHEHUN
MaremMaTHuecKoe MOJICIIMPOBAaHHIE

33 peabHBIX IIPOLIECCOB € TOMOILBIO
muddepeHnanbHbIX YpaBHEHUH

34 Konrponsnas padora: "[leppooOpa3nas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C TIOMOLIBIO

TPUTOHOMETPUUYECKOIN OKPY’KHOCTH
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42

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH

43

OTb60p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH

44

PeureHne TpUroHOMETPUYECKUX
HEPaBEHCTB

45

PeureHne TpUroHOMETPUYECKUX
HEPaBEHCTB

46

PeureHne TpUroHOMETPUYECKUX
HEPaBEHCTB

47

PeureHne TpUroHOMETPUYECKUX
HEPaBEHCTB

48

Konrponsnas padora: "I'paduku
TPUTOHOMETPUYECKUX (PYHKIIUH. 1 1
Tpuronomerpuyeckue HepaBeHcTBA"

49

OcHoBHBIC MCTObI pCHICHUSA
MOKa3aTC/IbHbIX HCPABCHCTB

50

OcHoBHBIC MCTObI pCHICHUSA
MOKa3aTC/IbHbIX HCPABCHCTB

51

OcHoBHBIC MCTObI pCHICHUSA
MOKa3aTC/IbHbIX HCPABCHCTB

52

OcHoBHBIC MCTObI pCHICHUSA
MOKa3aTC/IbHbIX HCPABCHCTB

53

OcHoBHBIC MCTObI pCHICHUSA

Jorapu(pMHUUECKUX HEPABEHCTB
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54 OCHOBHBIE METOIBI PEIICHUS |
norapuMIUYECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS |
norapuMIUYECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHUS |
norapuMIUYECKUX HEPABEHCTB

57 OCHOBHBIE METOIBI PEIICHUS |
HppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOIBI PEIICHUS |
UppaIlMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOIBI PEIICHUS |
HppaIlMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOIBI PEIICHUS |
UppaIlMOHATILHBIX HEPABEHCTB

61 I'padmyeckue MeToabI pemieHUs |
UppaIlMOHAIILHBIX YPaBHEHUN

2 I'padmyeckue MeToAbI pemieHUsS |
UppaIlMOHATILHBIX YPaBHEHUN

63 I'padmyeckue MeToabI pemieHUs |
MOKAa3aTeIbHBIX YPABHEHHIA

64 I'padmyeckue MeToabI pemieHUs |
MOKa3aTeIbHBIX HEPABEHCTB

65 I'padmyeckue MeToabI pemieHUs |
norapu)MUYECKUX ypaBHEHUN

66 I'padmyeckue MeToAbI perieHUsS |
norapuMIUYECKUX HEPABEHCTB

67 I'padmyeckue MeToabI pemieHUs |
norapu)MIUYECKUX HEPABCHCTB
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68

I'paduueckue METOIbI peLICHHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1

YpaBHEHUU

69

I'paduueckue METOIbI peLICHHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 1

YpaBHEHUU

70

I'paduueckue METOIbI peLICHHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1

HEPaBEHCTB

71

I'paduueckue METOIbI peLICHHUS
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1

HEPaBEHCTB

72

Konrponsnas padora:

"UppannoHalibHble, I0KA3aTEIbHBIE U 1 1

norapudmuueckre HepaBeHCTBA"

73

KommnnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpUYecKast (POPMBI 3aITUCH 1

KOMIIJICKCHOI'O YHCJia

74

KommnnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpUYecKast (YOPMBI 3aITUCH 1

KOMIIJICKCHOI'O YHCJia

75

Apudmernieckue ornepanuy ¢

KOMIIJICKCHBIMH YU CJIaMH

76

Apudmernieckue ornepanuy ¢

KOMIIJICKCHBIMH YK CJIaMH

77

N300pakeHne KOMIUIEKCHBIX YHCE Ha

KOOPAMHATHOW INIOCKOCTH
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73 N300pakeHre KOMIUIEKCHBIX YUCEN Ha )
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu 1
13 KOMIUJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu 1
13 KOMIUJIEKCHOTO YHUCIIa
IIpuMeHeHNEe KOMIUIEKCHBIX YNCEIN JUIs

81 pemeHust GU3NYECKUX U TeOMETPUIECKUX 1
3a1a4y

%) Konrponsnas padora: "KomruiekcHbie ) 1
gycna"

83 Harypainbnsle u niensie yucia 1

84 Harypanbnsle u nensie yucna 1

85 IIpumeHeHne MPU3HAKOB AETUMOCTU )
LIEJIBIX YUCEIl

26 IIpumeHeHne MPU3HAKOB AETUMOCTU )
LIEJIBIX YUCEIl

%7 IIpumeHeHne MPU3HAKOB AETUMOCTH |
nenbix yucen: HOJl u HOK

28 IIpumeHeHne MPU3HAKOB AETUMOCTU )
nenbix yucen: HOJl u HOK

29 IIpumeHeHne MPU3HAKOB AETUMOCTU )
LIEJIBIX YUCEJI: OCTATKH 110 MOYJIO

90 IIpumeHeHne MPU3HAKOB AETUMOCTU )
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIO
IIpumeHeHne MPU3HAKOB AETUMOCTH

91 LIEJIBIX YKCEN: aNroput™ EBkiuaa nis 1
pelIeHns 3a1a4 B LIEIbIX YHCIAX
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92

Konrtpomnsnas padora: "Teopust nenbix
qucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI- 1
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI- 1
CJIEICTBUS

95

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX 1
YpaBHEHUN

96

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX 1
YpaBHEHUN

97

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX 1
YpaBHEHUN

98

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX 1
YpaBHEHUN

99

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX 1
YpaBHEHUH

100

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX 1
YpaBHEHUU

101

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTEMAaTHYCCKHUX 3aJa4 U 3a1a4 U3
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pa3nUYHBIX 00J1aCTe HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs II0JIy4YCHHBIX
pe3yabTaToB

102

IIpuMeHeHnEe CUCTEM K PEILLEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nUYHBIX 00J1aCTEeH HAYKH U peabHOM 1
KU3HM, HHTEpIIPETALUS II0JIyYCHHBIX
pe3yabTaToB

103

[IpuMeHeHHEe HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 u3
pa3nUYHBIX 00J1aCTEH HAYKH U peabHOM 1
KU3HM, HHTEpIIPETALUs TI0JIy4YCHHBIX
pe3yabTaToB

104

Konrponsnas pabdora: "Cucremsbl
palMoHaIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHeHU"

105

PanyoHanbHbIE YpaBHEHUS C
rapameTpamu

106

PanmonanbsHble HEpaBeHCTBA C
rnapameTpamu

107

PanyoHanpHbIE CUCTEMBI € ITapaMeTpamMu 1

108

HppanuoHaibHble ypaBHEHUS,
HEPaBEHCTBA C lIapaMeTpaMu

109

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

110

ITokasaTenbHbIC ypaBHEHUs, HEPAaBEHCTBA

C rmapaMeTpaMu

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO

MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHMUE "JINLIEU KJTIACCUYECKUN" TOPOACKOI0O OKPYIA CAMAPA,
TutoB AnekcaHap Edumosny, AnpekTop

05.09.25 08:29
(MSK)

Ceptudukat 7B2C6C70FD423085CCES8BF81ED6FBF3B




111

IlokazarenabHblE CUCTEMBI C TApAaMETPAMU 1

112

Jlorapugmuueckue ypaBHEHUs,
HEPaBEHCTBA C TapaMeTpaMu

113

JlorapugmMuyeckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpuueckue ypaBHEHHUs C
rapameTpamu

115

TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamu

116

TpuroHomMeTpuYeCKre CUCTEMBI C
rapameTpamu

117

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEH peaabHbIX
CUTYalHI C MOMOILBIO YPABHEHUN C
napameTpamu

118

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYEeCKUX MOJIEJIEeH peaabHbIX
CUTYalHi C HOMOIIBIO CUCTEM
YPAaBHEHUH C ITapamMeTpaMu

119

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEeH peaabHbIX
CUTYalHi C HOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpaMu

120

KonrponbHas pabdora: "3anaun ¢
napaMmerpamu”

121

[ToBTOpeHnue, 06001IeHNE,

cucTeMarusanus 3HaHui: "YpaBHeHus"
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122

[ToBTOpeHme, 06001IEHNE,
cucTeMaru3anys 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 06001IeHNE,
CUCTEMAaTH3alMs 3HaHUM: "Y paBHEHUS. 1
Cucremsl ypaBHeHUI"

124

[ToBTOpeHue, 06001IeHNE,

cucremarusanus 3HaHui: "HepaBeHncraa'

125

[ToBTOpeHue, 06001IeHNE,

cucremarusanus 3Hanui: "HepaBeHncraa'

126

[ToBTOpeHue, 06001IeHNE,

cucremarusanus 3Hanui: "HepaBeHncrsa'

127

[ToBTOpeHue, 06001IeHNE,
cucreMartusaius 3Hanuii: "[IpousBogHas 1
u e€ npumeHeHue"

128

[ToBTOpeHme, 06001IEHNE,
cucreMartu3anus 3Hanuii: "[IponsBogHas 1
u e€ npumeHeHue"

129

[ToBTOpeHnue, 06001IeHNE,
cucteMartusaius 3Hanuii: "[IpousBogHas 1
u e€ npumeHeHue"

130

[ToBTOpeHme, 06001IEHNE,
cucTeMarusanus 3HaHui: "MHTerpan u 1
€ro npuMeHeHue"

131

[ToBTOpeHue, 06001IeHNE,
cucreMartu3anus 3Hanuit: "OyHkuun"

132

[ToBTOpeHnue, 06001IeHNE,

cucreMaTtu3anus 3Hanuit: "OyHkuun"
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133 [ToBTOpeHme, 06001IEHNE, |
cucreMartu3anus 3Hanuit: "OyHkuun"
134 HTorosasi KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpeHwME, 06061].ICHI:IC, |
CUCTeMAaTHU3aIHs 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10
[MPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBbBI

10 KVIACC

Kon

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoOBEPsSIEMOro

o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara

1 Yucna 1 BEIUUCIIEHUS

11 OHepI/IpOBaTB MOHATHUAMU: PpallMOHAIIBHOC H ,Z[GI\/'ICTBI/ITCJIBHOG YHucCiJIo,

OOBIKHOBEHHAS U JIECATHYHAS IPOOb, POLIEHTHI

12 BommonHATe  apudmMeTHUecKue omepalu  C  PAalUOHAIBHBIMU |

I[GI\/JICTBI/ITCJIBHBIMI/I qucjiaMu

13 BommonHATe  NpuOMMKEHHBIE  BBIYUCICHHS, HUCHOJIB3YS  IpaBHUia

OKpPYIJICHUS, I€JIaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUI

OnepupoBaTh NOHATUAMU: CTENEHb C LEJNBIM I0KAa3aTeNIEM, CTaHIapTHAS
14 ¢dopma 3amucH IEHCTBUTEIBHOTO YMCIA, KOPEHb HATYpaJbHOW CTEECHH;
' WCTOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIUCH JICHCTBUTENBHBIX YHCET JUIS

pelICHUA NMPAKTHUYCCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX

OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOTO
1.5 yIia; MCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO yrja dYepe3 oOpaTHbIC
TPUTOHOMETPUYECKHE (DYHKIIMU

2 YpaBHEHHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paLuoOHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE

29 BoimonHATe  1peoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKECHUH |

peuaTh TPUrOHOMETPUYECKHUE YPABHEHUS

BrImonHATe peoOpa3oBaHus LENbIX, PAMOHATBHBIX U HPPAIMOHATBHBIX
23 BBIDQXKCHUM M peElIaTh OCHOBHBIC THUIIBI LEJBIX, PAalUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24 IIpuMeHATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MATEMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIacTei HAYKH U pPeaIbHOM KU3HH

MonenpoBaTh peanbHBIE CHUTYAIlMH HA SI3bIKE aNreOpbl, COCTABISTH
2.5 BBIP@KECHUS, YPABHEHHSI, HEPABEHCTBA MO YCIOBUIO 3aJa4U, UCCIEN0BATh
MTOCTPOCHHBIE MOJIENIN C HCIOIH30BAaHUEM arllapara ajareopbl

3 OyHKIUH U TpapuKH
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OnepupoBaTh NOHATHUAMH: (YHKIHS, CIOCOOBI 3aJaHus (PYyHKIUH,
3.1 o0JIacTh OmIpeneNeHUs M MHOXECTBO 3HAuYeHUH (QyHKUUHM, rpaduk
(GyHKIMHU, B3aUMHO OOpaTHbIE (PYHKITHH
39 OnepupoBaTh NOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (GYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHus ypaBHeHUN
34 Crpoutb W uuTaTh TrpauKH JTMHEHHOW (QYHKUUH, KBaJIPAaTUUHOM
' (GyHKINH, CTENeHHOHN (PYHKIMH C IIeTTBIM TIOKa3aTeIeM
Hcnonb3oBate Tpapuku (GYHKUMH A7 HCCIENOBAHUS MPOIECCOB H
35 3aBUCUMOCTEH MpHU PELICHWU 3aJad U3 IPYTUX Y4eOHBIX MPEAMETOB H
' peambHOM  JKM3HHM, BbIpaXaTh (QOPMyJIaMU  3aBUCHUMOCTH  MEXKAY
BEIMYMHAMU
4 Hauana MmaTemMaTu4eckoro aHanmsa
41 OnepupoBaTh MOHATHAMHU: IOCIEAOBATEIBLHOCT, apUpMeTHdecKas H
' reoMeTpHUecKasi MPOrpecCHu
OmnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBalOIIas TreoMeTpudecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAalOIIEH TE€OMETPUUYCCKOM
porpeccuu
4.3 3amaBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnons3oBaTh CBOMCTBA IIOCJIEIOBATEIBHOCTEM M IIPOrPECCUM  IUIs
' pelIeHHs peabHbIX 33aa4 IPUKIIAJHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIH HAJ MHOXKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Ui ONHCAHHS
5.2 peanbHBIX IPOLIECCOB U SIBJICHUH, IPU PEILICHUH 33/1a4 U3 IPYTUX yUEOHBIX
MPEeIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  OINpENEICHUE, Teopema,  CIE/ICTBUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3oBaHus
pe3yJabTara
1 Hucna 1 BBIYMCIEHUS
OmnepupoBaTh MOHATHSIMU: HATypaJbHOE, LIEJ0€ YHCIIO; HCIOJIb30BaTh
1.1 NPU3HAKU JIETUMOCTU LENbIX YHUCEN, Pa3JIOKEHHE YHUCla Ha MpPOCThIe
MHOHTEJH JUIs PEeLIeHUs 3a1a4
1.2 OrnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHATIBHBIM OKa3aTeIeM
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13 OrieprpoBaTh MOHATUSIME: JIOTAPUPM YHCIIA, IECATHIHBIC H HATYPATbHBIC
' JorapudMsI

2 YpaBHEHHUs U HEPABEHCTBA

[IpuMeHsATH CBOWCTBA CTENEHM [UIg IPeoOpa3oBaHMSA BBIPAKECHUH,
2.1 ONEpUPOBATh IOHATUSAMU: IIOKA3aTEIBHOE YpPaBHECHUE U HEPABEHCTBO;
pelniaTb OCHOBHBIE TUIIBI [I0KA3aTEIbHbIX YPABHEHUN U HEPABEHCTB

BoimonHATe npeoOpa3zoBaHUs BBIPAKCHHUN, COIEpXKAIIUX JIOTapu(MBI,
2.2 OIIEPUPOBATH MOHATUAMU: JOTAPUPMHUECKOE YPABHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THIIbI JOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

23 Haxonuts pemenus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U €€ pEIICHHUE;
24 HCIIONIB30BAaTh  CUCTEMY JIMHEWHBIX  ypaBHEHUM Ul PEILICHUS
MIPAaKTUYECKUX 3a/1a4

)5 Haxomute  pemieHuss  OPOCTEHIIUX  CHUCTEM U COBOKYIIHOCTEH

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MogenupoBaTh pealibHble CUTYallMM Ha S3bIKE anreOpbl, COCTaBIATH
2.6 BBIPA)KCHUS, YPAaBHECHHUsI, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBMIO 3aJa4H,
UCCIIeI0BAaTh NOCTPOCHHBIE MOIETH C MCTIOIb30BAHUEM allIapaTa ajareopsl

3 OyHKIUH U TpapuKH

OnepupoBaTh MOHATHAMHU: TepHoANYEecKass (YHKLIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (D)YHKIIMM, TOUYKH IKCTpeMyMa (YHKUUH, HaHOOJbIIee U

HaMMEHbIIIee 3HAaUeHUS (PYHKIIMHM Ha MPOMEXKYTKE; UCIOIB30BATh MX JUIS
uccle1oBaHus (pyHKINH, 3aJaHHOM rpaduKkoM

OmnepupoBaTh NOHATHAMHU: TpapHUKH MOKa3aTEIbHOMN, TOrapuPMHUUECKON U
3.2 TPUTOHOMETPUYECKHX (PYHKIMI;, u300pakaTb MX Ha KOOPIMHATHOM
TUIOCKOCTH M UCTIOJIb30BATH JIJIsl pEIICHUs] YPaBHEHUI U HEPaBEHCTB

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu  JTHHEHHBIX
33 YPaBHEHMH U HCIIONB30BaTh HX [UIS PELICHUS CUCTEMBI JHHEHHBIX
YpaBHEHUN

34 Hcnonb3oBate Tpapuku (GYHKUUH A7 HCCIENOBAHUS MPOIECCOB H

3aBUCUMOCTEH U3 APyruX yu4eOHBIX AUCIUILTIH

4 Hagama MaTeMaTH4ueCcKOro aHaiamn3a

OnepupoBaTh TMOHATUAMHU: HENpepbIBHAas (QYHKUUS, MPOU3BOJHAS
4.1 (GYHKIMH; HCIOJIb30BaTh TI'EOMETPUYECKUH U (PU3HYECKHH CMBICH
IIPOU3BOJHON JUUIS PELICHUS 3a1a4

49 HaxonuTe  TNpOM3BOAHBIE  DJIEMEHTAapHBIX  (YHKUMUH,  BBIYHCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO (DYyHKIIHIA

Hcnonp3oBaTh  MPOM3BOAHYIO Ui MCCIEIOBaHUSA  (DYHKIMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO I'pahuKOB
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44 Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOKICHHUS HAWIY4YILIEro PEIICHUs B
' MIPUKIJIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJa4ax

45 OnepupoBaTh TOHATHSAMH: TEpBOOOpa3Has M UHTErpal; IOHUMATh
' reOMETPUUECKUI U (PU3UYECKHI CMBICIT HHTETpaja

46 Haxonute mnepBooOpasHble 3J€MEHTapHBIX  (QYHKIHMHA, BBIYHCIATDH
' uHTerpai no gopmyne Hetorona — JleitOnuma

47 Pematp npukiaaHble 3a1a4u, B TOM YUCIIE COLIMATIBHO-I)KOHOMUUYECKOTO U
' (bu3nIecKoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOIO aHaT3a
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HHPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koa
1 Ywucna v BEIYUCICHUS
Panmonaneubie  uncna. OOBIKHOBEHHBIE H  JIECATUYHBIC JPOOH, TIPOICHTHI,
OCCKOHEUYHBIE  MEepHOoAMYecKre  JpoOu.  Apudmerndyeckue  omepamuu  C
1.1 paIoHaIbHBIMU YHCIIaMU, MpeoOpa30BaHUS YHUCIOBBIX BhIpakeHU. [IpuMeneHue

npo0eil M MPOLEHTOB JUIsl PEIICHUs] NMPUKIAJAHBIX 3a7ad W3 pa3IMYHbIX OTpaciel
3HAHUH U PEAIbHOM )KU3HU

JencTBurenpHble  4yucia.  PanvoHanmbHBIE W UPpPALMOHAIBHBIE  YHCIIA.
1.2 | Apudmernyeckue omnepauuu ¢ JIeHCTBUTENbHBIMU uuciaMu. [lpuGnmxéHnble
BBIYMCIICHUS, IPaBUJIa OKPYIJIEHHUS, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUM

Crenenp ¢ menbiM nokaszareneMm. CranmaptHas ¢opma 3arnucu JIeHCTBUTEIBHOTO
1.3 yrcna. Vcnonp3oBaHue moaxonsmield (GopMbl 3alUCH JEHCTBUTENBHBIX YUCEN IS
peluieHus NPakTUYECKUX 3a/1a4 U IIPEACTABIICHUs TaHHbBIX

Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. [leiicTBus ¢ apupMeTHIecKUMU

14 KOPHSIMHM HaTypaJbHOW CTEIIEHU

L5 CuHyCc, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOI0 apryMeHTa

2 YpaBHEHHUs U HEPABEHCTBA

2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHUs

29 IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meton

HMHTEpBAJIOB

2.4 | Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB

2.5 Pemrenne nppalMOHaIBHBIX YPAaBHEHUH U HEPABEHCTB

2.6 | PemeHue TpUroHOMETPUUECKUX YPAaBHEHUN

57 IIpuMeHeHNEe ypaBHEHMI U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a7a4 U 3a/1a4

U3 PA3UYHBIX 00JIACTeH HAYKH U pPeaIbHOM KU3HH

3 OyHKIUH U TpapuKH

Oyukius, cnocoObl 3amganus QyHkuuu. I'padux dyHxmum. B3zaumHo oOpaTHbIe
byHKIIUN

OOnactp ompeneneHUs M MHOXKECTBO 3HadeHWH ¢yHkimu. Hymum ¢yHkuum.

3.1

3.2

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
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33 Crenennast GyHKUUS C HATYPaJbHBIM U LENBIM NOKa3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa U rpaduk KOpHS 1-0ii CTETIEHU
3.4 Tpuronomerpudeckass OKpyKHOCTb, ONpEACICHHE TPUTOHOMETPHUECKUX (PYHKIUI
' YHCIIOBOTO apTYMEHTA
4 Hagana maTemaTnueckoro aHaauza
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEAOBATEALHOCTENH. MOHOTOHHEIE
‘ [OCIIEI0BATELHOCTH
Apudmernueckas M TreoMeTpuueckas Mporpeccuu. beckoHeuHO yObIBaromas
4o | TEOMETpHUCCKAs NPOrpeCCHs. Cymma OeckOHEYHO YOBIBAIOLIEH reoMeTpUYecKOi
' nporpeccun. PopMmysa CIOXKHBIX IPOLEHTOB. lcmosb3oBaHue Iporpeccuu Ui
pELIEeHNs pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
MHoxecTBO, omnepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 IIpumeHeHNEe TEOPETHUKO-MHOKECTBEHHOIO ammapara JJil ONHUCAaHUS pealbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO

11 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Hucna 1 BBIYMCIECHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN

1.2 Crenenb ¢ pallMoOHaNBHBIM MoOKa3areneM. CBOWCTBa CTEIEHU

1.3 Jlorapudm uncna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapUPMbI
2 YpaBHEHHUs U HEPABEHCTBA

2.1 [IpeoOpazoBaHne BBIpAKEHHIA, COACPIKALINX JIOTaPU(MBI

29 [IpeoOpazoBaHue BEIpAKEHHIA, COACPIKALINX CTENIEHH C PAlHOHAIBHBIM
’ HoKa3arejiem

23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA

26 Cucrtembl JMHEHHBIX ypaBHeHHH. PelieHue NpUKIAIHBIX 3a/ady C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU

2.7 CucreMsbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB

)3 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTHYECKHUX
' 3a]a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIacTei HAYKH U pealbHOM KU3HH
3 OyHKIUH U TpapuKH
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Oynkius. [lepuoanyeckue ¢ynkiun. [TpomMexyTkn MOHOTOHHOCTH (YHKIIHU.
3.1 MaxkcumymMbl 1 MHUHUMYMbI ¢GyHKuud. HaumOomnblnee M HauMeHbllee 3HAUYECHUE
(GYHKINU Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U Tpa(UKH
33 [Toxa3zarenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIMHA A5 pelieHus] ypaBHEHUN U JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB (GYHKUMHA 711 WCCIEIOBAaHUS  INPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HHUKAIOT MPH PEUICHWU 33134 U3 APYTrUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HU

4 Hauana matemaTn4eckoro aHaiansa
4.1 HenpepoiBable pyHKINU. METO HHTEPBAJIOB JJIS PEIICHUS HEPABCHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerpuuecknii 1 GU3NYECKHI CMBICIT TPOU3BOIHOM
43 [IpousBonHbIe 3MeMEHTapHBIX (QyHKUUH. DOpMynbl HAXOXKICHHS MPOU3BOIHOMN
’ CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUN
[IpuMeHeHne NPOU3BOAHOM K HCCIENOBAHMIO (PYHKUMH HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxxaeHne HaubonbIIero ¥ HAMMEHBIIET0 3HAYCHUsT (PYHKIUHU Ha
OTpE3Ke
IIpuMeHeHre TPOU3BOAHON Il HAXO0XKACHUS HAWITyYIIEro PEIICHHs B IIPUKIIAIHBIX
4.5 3aavax, IS ONpeNeNieHHs CKOPOCTH TMpollecca, 3aJaHHOro (opMysoN WU
rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpa3HbIX
47 WuTterpai, ero reoMeTpuieckuil 1 (GU3NYEeCcKuii CMBICI. Brrurcienre HHTerpaa mno

¢dopmyne Hetotona — JleiiOnuna
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHHUS K IPEIMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenme Meromamu JOKa3aTeibCTB, AJITOPUTMAMH pEIIEHHUs 3a/ad;
yMeHue (OpMyIUpOBaTh U ONEPUPOBATh IMOHATHAMHU: OINpPEACICHHUE,
aKcMoMa, Teopema, CIIEACTBUE, CBOICTBO, MPHU3HAK, IOKa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M MPOTUBOINOJIOKHOE YTBEPXKIECHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATh METOJ MaTeMaTHYeCKOW WHAYKIUH;
NPOBOJIUTH JIOKa3aTelbHbIE pPACCYXKACHUS TpH pelIeHHH 3ajad,
1 OLIEHUBATh  JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXJICHHUH; yMeHHe
OIEPUPOBATH MOHATHSAMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMyi Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JJisl OIMCaHUs PEaJbHBIX MPOIIECCOB U SBJICHUN U MPH PEIICHUH
3ajja4, B TOM UHCIE W3 JPYTUX Y4YeOHBIX TMPEeIMETOB; YMEHHE
OIIEpPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATh Tpadbl PasIUYHBIMU

croco0amMu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMM: HAaTypalbHOE YHCIO, IIEeJI0€ YHCIIO,
CTEIEHb C LIEJIBIM NOKa3aTeIeM, KOPeHb HaTypaJIbHOW CTENICHH, CTEIICHb
C palMOHAJIBHBIM  TOKa3aTeJleM, CTeNeHb C  JIeHCTBUTEIbHBIM
mokaszareieM, JIOrapugM YHClla, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJILHOTO YHCJa, OCTaTOK IO MOYJIO, palMOHAIbHOE YHCIIO,
UppalMOHAIbHOE  YHUCIIO,  MHOXECTBAa  HATypaJlbHBIX,  LEJBIX,
2 pallMOHATIBHBIX, JEHCTBUTEIBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JEIIMMOCTH, HAUMEHBIIUI OOIIMI JeiauTeNb U HauMEHbIIee
of1ee KpaTHoe, anroput™M EBKiHIa mpu perieHuu 3ajad; 3HAaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHCICHHS, yMEHHUE
BBITOJIHATh BBIYMCICHHE 3HAYCHUH U MPeoOpa3oBaHUs BBIPAKEHHUN CO
CTENEHSAMH U Jorapupmamu, MpeoOpa3oBaHUs JPOOHO-palMOHATIBHBIX

BBIpa)KCHHﬁ; YMCHHUC ONCPpUPOBATH MOHATHAMHU: IOCICAOBATCIBHOCTD,
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apupMeTHYeCcKas Iporpeccusi, FreOMeTpHUIecKas Iporpeccus, 0eCKOHEUHO
yObIBaroIasi  reoMeTpuyueckass  IpOrpeccHs; yMEHHE  3a/1aBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (HOpPMYT;
YMEHHE ONEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJIb M apTYMEHT KOMIUIEKCHOTO yHucia, popma
3alACU KOMIUIEKCHBIX 4Hce (FeOMETpUYecKasi, TPUTOHOMETPUUYECKAs U
anreOpandeckas); yMeThb INPOU3BOAUTH apUPMETHUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMH; IPUBOJUTH TPUMEPHI  HUCIIOJIB30BAHUS
KOMIUIEKCHBIX YMCEJl; ONEPUPOBATh MOHATUSAMU: MaTpuma 2X2 u 3x3,

OIPCACIINUTCIIb MAaTPHUILIBI, FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarTh MOHATUAMU: PalUOHAIbHBIC, UPPALMOHAIBHEIE,
nokKaszaresbHble, CTENEHHbIE, JIorapu(Muyeckue, TPUrOHOMETPUUYECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; yMEHUE OIIEpUpPOBAThH
MOHSATUSMH: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUM U HEPABEHCTB, PaBHOCUIBLHOCTb
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILUBI Pa3JIMYHBIX IPUEMOB; pelIaTh
YPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C I[apaMeTpoOM; IPUMEHATH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI I PEIICHHUS MAaTEMaTUYECKUX

3aj71a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaIbHON KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLIHUS, UYETHOCTh (DYHKIIHUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (PyHKIIUH, HauOOJIbIIee U HaUMEHbIIEe 3HAYCHHS
(GYHKIMU Ha IPOMEXKYTKE, HeIIpephIBHAS (DYHKIIMA, aCUMIITOTHI rpaduka
¢byHKUIMH, TIepBast ¥ BTOpasi MPOU3BOIHAS (PYHKLUHU, TEOMETPUICCKUN U
¢u3nUeckuif CMBICI TPOM3BOJIHOW, TNEpBOOOpa3Has, OMNpeACIEHHBIHN
MHTETpajl, yMEHHUE HAXOAUTh ACHUMOTOTHI rpaduka (yHKIHMH; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO H
KOMIIO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GYyHKIMU; YMEHHE HaXOAWUTh INPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKUHUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAYeHUs (PYHKIUH; CTPOUTH
rpadMKu MHOTOWJIECHOB C MCIOJIH30BAHUEM arlapara MaTeMaTH4eCKOTOo
aHajaM3a; MPUMEHSATh MPOM3BOIHYIO ISl HAXOXKIACHUS HAWIY4IIEero

peliCHud B IMPUKIAIHBIX, B TOM YHUCJIC COLHAJIBHO-DKOHOMHWYCCKUX U

buznyecKrX 3a7a4ax; HAaXOAUTh IJIOMAAN U 00BbEMBI GUTYP C TIOMOIIILIO
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HUHTCrpajia, NPpUBOJUTE NPUMCPBI MATCMATHYCCKOI0 MOJACIHMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (yHKIMH, OOpaTHas
GbyHKUMSA, KOMIO3UIMA (YHKIMNA, JTUHEHHas (YHKUMS, KBaJpaTHUYHAs
byHKIMA, panuoHaabHas byHKIMA, CTEIIEHHAs byHKIHA,
TPUTOHOMETpUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
¢byHKIMHK, TOKa3aTenbHas W Jorapudmuyeckas QyHKUUH; YMEHHE
CTpOUTH TpaUKU M3YyYCHHBIX (YHKUUH, BBIMIOIHATH MPEOOpazOBaHUS
5 rpaduKoB QPyHKIUH, HCHIOIB30BATH TPApUKH ISl U3YUCHHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a1ad U3 APYTUX Y4eOHBIX MPEIMETOB H
3a]]au U3 peanbHOM KU3HU; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA U IpaduKu (PyHKIUHA A1 pereHus
ypaBHEHM, HEpaBEHCTB W 3aJad C TMapameTrpamu; H300pakaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOXKECTBA PEILICHU YPaBHEHHUM, HEPABEHCTB

U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBWXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a41 U3 00JaCTH YNPABJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIISATh BBIPAXKCHHUS, YpaBHEHHs, HEpaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, HUCCIEAOBATh IOJy4YCHHOE DPEIICHHUE U
OLIEHUBATh MPaBJONOJO00HOCTh pE3yJIbTATOB; YMEHHE MOJECITUPOBAThH
peanbHbBIe CUTyallUd Ha S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPaBHEHHUsl, HEPABEHCTBA W MX CHUCTEMBl II0 YCIOBUIO 3a/auH,
UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apu(MeTHIeCKoe, MeIHaHa,
HauOoJIpIIee U HAUMEHbIIIEE 3HAYCHHUS, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
uH(OPMaLINIO, IPEICTABICHHYIO B Ta0IUIaX, HA TUarpaMMax, rpadukax,
OTpPaXKaIOIIyI0 CBOMCTBA PealIbHBIX MPOIIECCOB U SBJICHUIA; IPEICTABIAT
uHPOpMAIIMI0O C TIOMOIIbIO TaONWUIl ¥ JAWarpaMM; WCCIIEOBATh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOOB U MJIEKTPOHHBIX CPE/ICTB; TpaUueCcKy UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccun
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YMeHHe onepupoBaTh IOHATHUAMM: CIy4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; HPUMEHSThH
(bopMyJIBl CIOXKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OPMYIy IOIHOM
BEPOSATHOCTH, (hopMmyiy bepHyiu, koMOMHATOPHBIE (PAKTHI U (POPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBAThH
MOHATUSMM: CIIy4daliHas BEJIUMYMHA, pACIPEIEICHUE BEPOSATHOCTEM,
MaTeMaTUYECKOe OXHUAAHUE, IUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE
CIly4yallHOM BENWYMHBL, (QYHKIMHU pPACIpEesieHUs] M IUIOTHOCTH
8 PAaBHOMEPHOI'0, IIOKA3aTe€JIbHOIO U HOPMAJIBHOIO PACIPEICIICHU;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCHPEACIICHUA IS
pemieHus 3a7ad; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABl BHIOOPOYHBIX HCCIEIOBAHNN; yYMEHHE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO TepecTaHOBOK; OMHOM HbroTOHa; ymeHue
PUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKICHHS ISl pEIIeHuUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  PEaJIbHBIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATD NOJIyYCHHBIA PE3YIbTAT

YMeHHue onepupoBaTh IOHATUSAMM: TOYKa, MpsMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, ILIOCKUH yrod,
JBYTPAHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKpELIUMBAIOIIMECS MpsAMBbIE,
[IapaJUIEIbHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MNPSAMBIMHU, YIOJI MEXAY IHPSMON M IUIOCKOCTBIO, YIOJ MEXIY
9 IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
peleHn: 3a7a4y U3y4YeHHBbIE (aKThl U TEOPEMbI TUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIM C IIOMOLIbI0 T'€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3aa4U

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYpHl, 00BEM (UTYpHI,
MHOTOT'PaHHHK, TPAaBWIbHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
0 Ky0, mapajuienenumnen, NpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaab cepsl, IIomaib

MOBEPXHOCTU MUPAMHUIBI, MPHU3MBI, KOHYCa, LWIMHApaA, 00BEM KyoOa,

IIPSIMOYT'OJIBHOTO [TapajuleIICIIAIIela, MUPaMUAbI, IPU3MBI, LWIAHJIPA,
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KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUsI KOHyCa M LIMJIMHIPA,
napajyieibHble  OCHM  WJIM OCHOBAaHHMIO, CEUCHHME IIapa, IUIOCKOCTH,
Kacatomascs cdepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUThH CEueHHe
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAILEHHS, UX CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE NMPUMEHATh CBOHCTBA T€OMETPHUECKUX (PUTYP, CAMOCTOATEIHHO
(dbopMyaHpOBaTh ONpeAeNeHHU N3y4yaeMbIX (UTyp, BBIIBUTaTh THIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUUECKUX (PUTyp, 0OOCHOBBIBATH WM
OlpoBepraTb HMX; YMEHHE IPOBOAUTH KiaccupuKauio ¢GUryp Imo
Pa3NUYHBIM TIPU3HAKaM, BBIMOJIHATH HEOOXOJMMBIC TOMOJHUTEIbHBIE

MOCTPOEHUS

YMeHue onepupoBaTh IMOHATUSIMHU: JBIDKEHHE B IPOCTPAHCTBE,
napajieNIbHbIA EPeHOC, CUMMETPHUSl Ha IUIOCKOCTU U B HPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUe MMOA00Ws, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE U MMOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPUUYECKUE OTHOIICHHS
NIPY PEeIICHUH 3a/1a4; HAXOJUTh T€OMETPUUYECKHUE BETMUMHBI (JJIMHA, yToJ,
11 I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peaNbHOM KU3HMU; YMEHHE BBIUUCIATH F€OMETPUYECKHE BEINYHMHBI
(MHA, yroi, IUIomanb, 0O0BEM, IJIOUIalb MOBEPXHOCTH), HUCIOJB3YS
u3ydeHHbIE (OPMYJIBI U METObI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
nUpamMuIbl, TPU3MBI, KOHYCa, IIMIMHIPA, TUIoMaas cepsl; 00bEM Kyoa,
NpPSIMOYTOJIBHOTO TMapaiesienunea, MUPaMHUIbl, TPHU3MBI, IHIUHIPA,

KOHYCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP

YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpAa HA YHCIO, Pa3JIOKEHHE BEKTopa Mo Oasucy,
12 CKAIIPHOE IPOM3BEICHHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIM U KOOPAUHATHBIA METOL
JUIA peLIeHUs TeOMETPUYECKUX 3aJad M 3ajad JAPYruxX y4deOHBIX

MpEIMETOB

YMenue BBI6I/IpaTI> HOI[XO,Z[SIH_[I/II\/'I MCTOA IJid PpCHICHUSA 3adadvu,
13 MNOHUMAHHUC 3HAYUMOCTH MATCMATHKU B HU3YYCHHU T[MPUPOAHBIX H

OOIIECTBEHHBIX TPOLIECCOB W  SBICHHUI; yMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHHC IIPUBOIUTH
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NpuMEpbl MATCMATUYCCKUX

MaTeMaTHUYECKOU HayKH

OTKPBITUHA POCCUHCKOW U  MHUPOBOU
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCIECHUS
1.1 Hartypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell
12 Paronaneueie  yucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OecKOHEeUHbIE TIEPUOIUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypaIbHOU cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenenp ¢ uenbiM MokazateneM. CTeneHb C pPalUMOHAIBHBIM I10Ka3aTelieM.
' CBoiicTBa cTeNEeHN
L5 CuHyCc, KOCHHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m uncna. JlecsTuuHbIe U HATypaJIbHBIC JTOrapU(MBbI
JeiictBuTenpHble uncia. Apu(METHUECKHE ONepaluu ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUSA, NpABWIA OKPYIJICHUS, TNPHUKUAKA U
OLIEHKA Pe3yJIbTaTa BHIYHUCICHUI
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHsle uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomeTpuieckue ypaBHeHHUs
24 [Toka3zarenbHbIe U JTOTapUPMUUECKIE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIE U JOTapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuna cucteMsl TMHEHHBIX ypaBHEHHH. OnpeenuTens MaTpUIbl
3 OyHkIMK U rpaduku
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31 @Oyukiys, crnocodsl 3amanus ¢yHkuuu. ['padpuk ynkmnumn. B3anmuo obpaTHble
' ¢yukuuu. YétHele u Heu€THBIE QyHKIMU. [leproanueckue GpyHKIUHN
OO6nactb ompeneneHuss U MHOXECTBO 3HaueHuil ¢yHkiuu. Hymmu ¢yHkuumm.
39 [TpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumymMbl 1 MHUHUMYMbI (QyHKUMH. HamOGonbliee W HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHass (QyHKUMS C HATypajJbHBIM M IEJIbIM MokKa3aTteneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas QyHKIIMU, X CBOHCTBA U TPapUKH
16 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknmii. CBoiicTBa (YyHKUHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccu. @opmyia CIoKHBIX IPOLEHTOB
4 Hauana maTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHHe TPOM3BOMHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. Haxoxx1eHre HanbobIIero 1 HAaMMEHbBIIET0 3HaueHUs (PYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3Has. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [uarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha III0CKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTHU BpPALICHUS
7.5 Koopaunatsl u BEKTOPHI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremartuka. Anrebpa 1 Hayajna MaTeMaTHYeckoro ananusa; 10 xiacc.
yriyosnenHoe o0yuenne Mepainsak A.l'., Homuposckuii J{.A., ITonsskos B.M.; ox
penakiueit [logonsckoro B.E. O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO
«M3parensctBO «IIpocBemenne

* Marematuka. AnreOpa 1 Hauajga MaTeMaTH4eckoro ananusa; 11 kiacc.
yriyosnennoe o0yuenne Mepainsk A.l'., Homuposckuii J{.A., ITonsskos B.M.; ox
penakiuueit [logonsckoro B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckmii ieHTp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO

«H3nmarensctBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

MopakoBuu, CeMeHOB: AnreOpa 1 Hadaiaa MatremMaTudeckoro ananusa.10-11
kyacchl. bazoBelil ypoBeHb. MeTonnueckoe nocooue. I'OC

Anre6pa v Havana ananu3a. 10-11 kinaceel. 3aianus Ha TOTOBBIX YEPTEkKAX.
OI'OC MunoBanoB Hukouait FOpseBruu

[Toypounsble pazpaboTku 1o anredpe u HayanaMm aHanuza. 11 kiace (k YMK
A.T'. Mopakosuua u ap. (M.: Muemo3una)) | Mumuna Tatbsina

['eoprueBna, MacnennukoBa puna AnekcannpoBHa
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MopakoBuu anredpa 10-11 knacc MeToauueckoe mocodue st yUuTens
Kontponsubie pabotsl | MapaaxaeBa Enena JIbBoBHA | DlieKTpoHHAsI KHUTA
MopakoBuu, CemeHOB - Anredpa U Haualla MaTeMaTU4YecKoro aHaiausa. 11 kiacc.
Metoauueckoe nocobue st yuurtens | Mopakosuu Anexkcannp ['puropreBud,
Cemenos [1aBen Bmagumuposuy

AnexcanapoBa JI.A. AnreOpa u Havyana aHanu3a. 11 k1. CaMocTosITeIbHbBIC
paboThI: mocobue Jyist 0011e00pa30BaATENbHBIX YUPEKICHUM/ IO, pel.
Mopakosuua A.I'.-M.: Muemo3uHna,2010r.

JI.O.[lenumeBa. Anrebpa u Hauana aHanu3a. 10-11 k. TemaTtuueckue

TECTHI U 3a4€Thl JIsl 00111e00pa30BaTENbHBIX yUpexKaeHuil,- M: MHemo3uHa,

2009 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

POII

Yuu.py

SAKnacc
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