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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajla MaTeMaTU4YECKOTO aHAM3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAYMMBIX B IMPOTPaMME CPEIHEro oOIIero oOpazoBaHUS,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE W a0CTPaKTHOE MBIIUICHUE 00YyJaloIMuXcsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaroIiuecs OBIIAJEBalOT
YHHUBEpPCAJbHBIM SA3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTEeMaTHIeCcKoil (hopme.

VY4eOHbI Kypc anreOpbl M Hayajl MaTeMaTUYECKOr0 aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIICLIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
NO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONIb30BaTh UX JJIs JajdbHEMIIEro oOpa3oBaHUSA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl M MaTeMaTH4YEeCKOro aHalu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIO0Ka3bIBATb
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U pacCyKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHEe W KOHKpETH3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa v Havaisa MaTeMaTHUYECKOTO
aHanM3a» 00ydYaroliuecs IMOJy4ar0oT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MaTEMATUYECKUX MOJENEH pealbHbIX CUTYalMi,
UHTEPIIPETALIMA  TOIYYEHHBIX  PELUCHUM, 3HAKOMATCA €  [pUMEPAMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAayKe M HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc 001anaeT 3HAYMTEIbHBIM BOCIUTATENBHBIM IOTEHIMAIIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 Y4eOHbIi Marepuan, CIOCOOCTBYIOIIMN
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK W 4epe3 CHeUPUKy y4yeOHOH
NESTEIIbHOCTH, TpeOyIoleld MPOJODKUTENIbHON — KOHIEHTPAallud  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTart.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJln3a JISKUT JACSITeTbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHalln3a» BbIAEIEHBI CICAYIONINE COAEpKAaTeIbHO-METOANUECKUe TuHIM: «Yucna



U BBIYUCIICHUS», «DyHKINU U TpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOUUECKHE JMHUH H3Y4aroTCsl Ha NPOTSKEHUH JBYX JIET
o0y4yeHUs: Ha YpOBHE CpeAHero oOuero oOpa3oBaHMs, €CTECTBEHHO JIOMOJHSA
JIpyr Apyra U MOCTENEHHO HAChIIAsCh HOBBIMU T€MaMM MU pasjenamu. JlaHHBIN
yu4eOHBI KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIbBKY OOBequHSET B cebe
COJIep’)KaHWE HECKOJbKMX MAaTeMaTH4YeCKUX ITUCIHUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEeMaTHUYECKUN aHalIM3, TEOPUS MHOKECTB, MaTeMaTHYecKas
goruka u apyrue. [lo Mepe Toro kak oOydaroniydecst OBJajeBaloT BcE Oosiee
HIMPOKUM MAaTeMaTHUYECKUM amnmnapaTtoM, Y HUX MOCJIeI0BATENbHO POopMUpYETCs U
COBEpULICHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYeCKyl0 MOJENIb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAaHHUS, NOJyUYEeHHBIC MIPU U3yYEHUU YUeOHOro Kypca, AJis
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTEeMAaTUUYECKON 3a/ladd, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIaeT
(dbopMUpOBaHNE HABBIKOB MCMOJIB30BAHUS ACHCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpazoBanusi oco0oe BHHMMaHHe ynenserca (OPMHUPOBAHUIO  HABBIKOB
pallMOHANBHBIX BBIYUCICHHUH, BKJIIOYAIONIMX B CEOsl MCIIONB30BAHUE PA3TMYHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUKCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIIMMCS MHOXECTBAa HATypajbHBIX, LEJbIX,
palMOHANBHBIX U JCHCTBUTEIBHBIX  YMCENl JOMNOJHSIOTCA  MHOXXECTBOM
KOMILJIEKCHBIX 4HCel. B KaxaoM H3 3THUX MHOXKECTB paccMaTpUBAaIOTCA
CBOICTBEHHbIE €My creuuduueckre 3anadyd M OIepaluu: JeJeHHe Haleo,
ONEpUPOBAHUE OCTaTKaMHW HAa MHOMKECTBE IIE€JIbIX YHCed, OCOOble CBOWCTBA
paIMoOHAaIBHBIX U UPPAIMOHATBHBIX YHCEN, apu(PpMEeTUUECKHEe OTepaInuu, a TaKxKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapss mocnenoBaTenbHOMY pPAaCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM UX NPUMEHEHUS ISl PelleHUs pa3IuyHbIX 3a]ad
dopMupyeTcsi IpeaCcTaBICHUE O €IUHCTBE MAaTeMAaTUKH Kak HayKu M €€ pojiu B
MOCTPOCHUN MOJIETICH peatbHOr0 MHUpPa, HIMPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIHs.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSIKEHUH BCETO
o0ydyeHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3aaad. B
pe3ynbTaTe oOydarouiMecs OBJAJEBAIOT PA3NIMUYHBIMU  METOAAMHU  PEIICHHUS
pallMOHANBHBIX, HUPPALMOHANIBHBIX, IOKAa3aTeNIbHbIX, JOTrapupMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUU, HEpPaBEHCTB W CHUCTEM, a TakXke 3ajad,



coaepxkamux napamerpbl. [lodydeHHbIE yMEHHUS HIMPOKO HCHOJIB3YIOTCS MpHU
UCCIeNOBaHNH (DYHKIMI C TIOMOIIBIO MPOW3BOAHOM, TP PEIICHUH MPUKIIATHBIX
3a/a4y M 3a7a9 Ha HAXOXKJICHUE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUN (YHKIIWU.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl 1o  ¢opMmynaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppaIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BBIPAKEHUN,
COJIepKalMX CTerneHn u Jjorapudmbl. brarogaps u3yudeHuio anreOpanvecKkoro
Marepuajia IMPOUCXOJWUT  JAJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUIEHUS OOy4Yaromuxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraeT d(PGEeKTUBHBIE WHCTPYMEHTHI [UJISi PEIICHUS MPAKTHUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ1a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUAA «DyHKIMM W TpaduKW» TECHO
NeperuieTaeTcs C APYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YyUYEeHHs MaTepuaa. M3yuenne cTenenHou,
MOKa3aTeJIbHOM, JJorapu@MUUYEeCcKOil U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBS3aHO KaK C MaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHWEeM YpaBHEHHM W HepaBeHCTB. [Ipu »ToM OosbllIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (pOpMyJaMy 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIENOBATh MOJIyYeHHbIE (YHKIHHU, CTPOUTh HX
rpaduku. MaTtepuan 3Tol cojiep)KaTesIbHOW JTMHUU HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOi dopme: aHATUTHYECKOM, rpaduueckoil U cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNI0 U KOHKPETU3AIINH, UCTI0JIb30BAaHHUIO aHAJIOTHiA.

ConepxartenbHas auHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JIOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpEeAeNaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHusi TponieccoB. JlaHHasi cojepxkaTeiabHas JIUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOEHUS MAaTeMaTHYECKUX MOJENIEeH pealbHbIX CUTYyallHi,
MO3BOJIIET HAXOAWTh HAWIYYIIEe pPEUIEHWE B MPUKIAAHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKHUX, 3a7ja4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIro, (OpPMaIbHO-JOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHUW paClO3HABATH MPOSBICHUS



3aKOHOB MaTeMaTHKUA B HAayKe, TEXHUKE W HCKyccTBe. OOywaromuecs y3HA[OT O
BBIJIAIONTUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBLHON MaTeMaTHKA
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3Jeiibl
MaTeMaTUKH M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXHOCTh OOy4aroleMycss IMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJIb30BaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI W CJIEIOBAHUE OMPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueObHoM Kkypce «Anrebpa u Hayajla MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJIEITUPOBAHMS, KOTOPbIE MPU3BaHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyaluii, MCCIEIOBAaHUS AITHUX MOJEICH C TOMOINBI0 ammapara ainreOpsl u
MaTEMaTUYECKOr0 aHaliM3a, HMHTEpIpEeTallui TOJyYeHHbIX pe3ylbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIBIN U3 Pa3/ieJIOB MIPOrPaMMBbl, TOCKOJIbKY BEChH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA pelieHusl MpUKIaaHbIX 3anad. [lpu
pEIICHNH  pEAbHBIX  MPAKTUYECKUX  3a7ad  OOydJarolIuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TPHUKIAJHBIX 3a7ad
OpraHU3YeTCs B MPOIIECCEe U3YUCHHsI BCEX TeM y4eOHOro Kypca «Anrebpa u Hadaia
MaTEMaTUYECKOTO aHATTU3a.

Ha wusyuyenme yuebHOro Kypca «Anrebpa MW Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEl 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudpmernueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeUCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIC BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Helotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHMs, IPUMEHEHUE OINPEACIIUTENS I pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aJa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKHUX MOJENIEH PEANbHOM CHUTyallMd C IOMOIIBIO
YPaBHEHU W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3IMyHbIX 00JacTel HayKu W peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnosunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GYyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymn yskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe QyHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypaJbHBIM M LENbIM MoKka3areneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-OM CTENeHW Kak (YyHKIUH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GYyHKIUHN AJIs pelICHUS] YpaBHEHHIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKasi mporpeccur. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YyOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. @opmyiia CI0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TIPOTrpecCUH I PEIICHUS pealbHbIX —3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkuuil. CBoiicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEpPBIBHBIX
(GyHKIMI 17151 penieHust 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUUECKUi U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K rpa@uKy (QpyHKIHH.

[TIpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHas  cymMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHH.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—-Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHWI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOoypmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anropurma EBkiuaa s pemeHus
33714 B LIEJIBIX YMCIIAX.

Kommnekcaple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKhe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuieCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OoOJacTedl HayKd M peajbHOU
YKWA3HU, UHTEPIIPETALNS [OJYyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHku. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKU.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN i KCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 W HAaUMEHbBIIEro  3HAYCHUM
HENPEepBhIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero pELIEHUs B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEpPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckui CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Herotona-Jleibuua.

[IpumeHeHue uwHTErpana A HaXOXKIEHUsS IUIOWAAeH MmiIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHBb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TPaKIAaHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTI)KEHHMH B JAPYrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHM H JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYyLIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 370pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3[I0POBBIO (3I0pOBOE MUTaHUE, COAJAaHCHPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIbHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHust 3agad B o0JiacTu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeloBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpezie/ieHUs MOHATUM, YCTAHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKaLMH,
OCHOBaHUs AJ11 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOpPMYyIUPOBaTb U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENIbHbIC U OTPUIIATENbHbIE, €UHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOYCHUM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE€ U OT MPOTUBHOTI'0), BEICTPaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBObI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢ y4eToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3zoBble HcciiegoBaTeIbCKUE 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JAaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIIEJOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOIO  HAOJIONEHMS, HUCCJEJOBAaHMs, OLIECHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHU;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, A TAaKKE BbIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH Je(UIATHI MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOIIPOC U ISl pEUIEHUS 33]1a4H;

BEIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHQMOPMAIIMIO PA3IUYHBIX BUIOB U
dbopMm npeacTaBICHUS;

CTPYKTYypUpOBaTh HH(OpMAILINIO, MPEACTABIATh €€ B PA3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OILICHUBATh HaAEKHOCTD uHdopManuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATH MOJTYYECHHBIN pe3ybTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PELISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApPHUAHTHI PEIICHUMN ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3aJa4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1E€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl paboOT, JOOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3yslbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIINOJHATH CBOI 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJ€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroIIMICSd TOJYYUT CIIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PAaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOOW ¥ TPOILEHTH I PEIICHHS MNPUKIAIHBIX 3adad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJIICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJTHO ONEPUPOBATh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM [T0KA3ATENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSTDH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJyUYECHHBIN pPE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAXEHUN;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIBIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKHUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (OPMYNbl  JUIS  pEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayM, MCCIIEIOBAThH
IOCTPOCHHbIE MOJIEIIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHus (GYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (yHKUUN, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB (PyHKLINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIUHU, HYJIU QYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIHH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIMH, HaumOoJblllee M HaMMEHbIlee 3HaueHue (YHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeneHH Kak (PYHKIHMM OOpaTHOM CTENEHU ¢
HaTypaJbHBIM IT0Ka3aTeleM;

ONepUpOBaTh TMOHATUSMH: JIMHEWHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BBITIOJTHSTD 3JIEMEHTApHOE HCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TrpauKu, HCHOJIb30BaTh MX TpauKu A pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA MPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTHX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAs POTPECCHs], TMHEHHBIN U
AKCTHIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATENBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEJOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOr0 aHalh3a KaK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSATHSMU: HEMNpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIHUN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHATUSMU: MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YYeOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
yYpaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydaroIIMIiCSd MOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU IEIMMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4ncel A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATHUAMU: HppalOHAJIbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJBI  1JIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHBIX U
JorapuMUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAINE MOTYJIM U TapaMeETPhI;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHHEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpadUKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETpPHUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

UCII0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyJol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HAXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIbIO HHTETPaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAEIUPOBAaHMM Ha TpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCE.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1
LEIBIM MTOKa3aTeaeM
3 Apudmernueckuil KOpeHb N-0i CTENEeHH. 15 1
HppannonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpuieckue BbIpaKeHUS U 99 1
YpaBHEHUS
ITocnenoBarenbHOCTH U MPOTPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 5 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 135 9 0




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpa 12 1
3 I'paduku TpuroHOMeTprYECKUX (YHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
5) KommiekcHbie uncna 10 1
6 Harypanbnble u 1iensie yucia 10
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3anaqn ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 12 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 9 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabsnbie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
MHO0KeCTBO, OIIepalliy HaJ MHOKECTBAMU
1 ! PattiH Hal 1 01.09.2025
U UX CBOMCTBA
2 Juarpammel Diinepa-Benna 1 02.09.2025
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 03.09.2025
annapaTa JUIA pGI_HeHI/DI 3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TIPOIICHTHI, 1 04.09.2025
OEeCKOHEUYHBIC TIEPUOANUECKHE IPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TIPOIICHTHI, 1 08.09.2025
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
IIpumenenne apo0Oeil U IPOIEHTOB IS
6 P P P 1 09.09.2025
peH_IeHI/ISI HpI/IKJIaZ[HbIX 3a1a4
IIpumenenne apoOeii U IPOIEHTOB IS
7 P AP pon A 1 10.09.2025
peH_IeHI/ISI HpI/IKJIaZ[HbIX 3a1a4
efCTBUTENbHBIE YHCia. PallnoHaIbHBIE U
8 A t 1 11.09.2025
HMppaIOHAIIbHBIE YHCIIa
Apudmernueckue oneparuu ¢
9 pucd P 1 15.09.2025
JACUCTBUTCIIbHBIMU YN CJIIaMHA
Monayib IeHCTBUTENLHOIO YHCIIa U €T0
10 o 1 16.09.2025
CBOICTBa




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHIIA
OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHAN

17.09.2025

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

18.09.2025

13

OCHOBHBIC METO/BI PEIICHHS IIEIBIX U
IpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

22.09.2025

14

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09.2025

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

24.09.2025

16

MHOTOo4IEHBI C HEeNbIMA KO PUIIMEHTaAMH.

Teopema Buera

25.09.2025

17

Pemenue cucrem TMHEWHBIX YpaBHEHHI

29.09.2025

18

Pemrenne cucreM TUHENHBIX YpAaBHEHUN

30.09.2025

19

Martpuua cucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpUIbI 2X2, €r0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

01.10.2025

20

Onpenenurtenb MaTpUIBI 2X2, €r0
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCJICHHE €0 3HAUCHHS

02.10.2025

21

[Ipumenenue onpeaenuTens 1l pelieHus
CHUCTEMBbI JIMHEHHBIX YPaBHEHUI

06.10.2025




22

Perrenue npukiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHHBIX YPAaBHEHUU.
[ToaroroBka K KOHTPOJILHOM paboTe

07.10.2025

23

KonrponsHast pabora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YypaBHEHUN"

08.10.2025

24

Pemenne npukinanHbIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEHHBIX ypaBHEHUI. AHaIN3
Pe3yIbTaTOB KOHTPOJIBHOU PabOThI

09.10.2025

25

OyHKIHA, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo oOpaTHbie GyHKIIUU.
Kommnosumus pyakmmit

13.10.2025

26

I'paduk pynakmm. IaemeHTapHbBIC
npeoOpazoBanus TpaduKoB (YHKIIHI

14.10.2025

27

OO6nacTh onpeneneHus] © MHOXKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

15.10.2025

28

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

16.10.2025

29

MaxkcruMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HanMeHbIlee 3HAYCHHUE
GyHKIIMH Ha IPOMEKYTKE

20.10.2025

30

Jlunelinas, kBagpaTudHas U JpoOHO-
nuHelHas QyHKIUu

21.10.2025

31

DneMeHTapHOe UCCIIEJOBAaHUE U
NoCTpOeHHE rpauKOB ITUX (QYHKIUN

22.10.2025

32

DJIEeMEHTapHOE UCCIEIOBAHUE U

23.10.2025




NoCTpoeHHe rpauKOB ITUX (QYHKIUN

CreneHb c LIEJIBIM ITOKa3aTeeM. buaom

33 03.11.2025
Herorona
CreneHb c LIEJIBIM ITOKa3aTeeM. buaom

34 Hrrotona. E€ cBoiicTBa u rpaduk. 05.11.2025
[ToaroroBka K KOHTPOJILHOM paboTe

35 KOHTpO.HBHa...}I pa6u0Ta: "CreneHHas 06.11.2025
¢dbynkums. E€ cBolictBa u rpaduk"
CrenenHast GQyHKIUS C HATYpATbHBIM U

36 [eJTBIM TIOKa3aTesieM. AHAIIU3 Pe3ylIbTaToOB 10.11.2025
KOHTPOJILHON pabOThI

37 Apudpmernueckuii uKopeHL HaTypaJIbHOM 11.11.2025
CTETIeHU U €ro CBOWCTBA

38 Apudmernueckuit j(OpeHB HaTypaJbHOU 12.11.2025
CTETIeHU U €ro CBOWCTBA

39 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH, 13.11.2025
COZIep KAIINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHI, 17.11.2025
COJIEp>KaIINX CTEEHH U KOPHU

41 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH, 18.11.2025
COJIEp>KaIlNX CTENeHH U KOPHU
WppaunonansHblie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PELIECHUS UPPALMOHAIBHBIX 19.11.2025
YpaBHEHUU
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE

43 METO/BI PEIICHHS UPPAITMOHATBHBIX 20.11.2025
YpaBHEHUU

44 Uppanmonansupie ypaBHeHHS. OCHOBHBIC 24.11.2025




MCTObI PCHICHUS UPPALIMOHATIBHBIX
YpaBHEHUI

45

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPABHEHUU

25.11.2025

46

PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT
UppalMOHANILHBIX ypaBHEHUN

26.11.2025

47

PaBHOCUIIBHBIE IEPEXO/BI B PELLIEHUHT
UPPalMOHAIBHBIX yPaBHEHUN

27.11.2025

48

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPABHEHUU

01.12.2025

49

CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
Kak (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM MOKa3aTelleM

02.12.2025

50

CaoiicTBa u rpaduk KOpHA N-0if CTeNeHn
KakK (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM MOKa3aTelleM

03.12.2025

o1

KontponsHast padora: "CBoiicTBa u rpapux
KOpHs N-ou creneHu. MppauroHanbHbIe
ypaBHeHUs". [IoAroTOBKA K KOHTPOJIBHON
pabore

04.12.2025

52

CreneHb ¢ paliMOHAJILHBIM TIOKA3aTeIeM U
e€ cBolicTBa. AHaJIN3 pe3yJIbTaToOB
KOHTPOJILHON paboThI

08.12.2025

53

CremneHpb ¢ pallMOHATBHBIM ITOKa3aTeIeM U
€€ CBONCTBa

09.12.2025

54

CremneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ cBONCTBA

10.12.2025

55

[Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U

11.12.2025




rpadux

Hcnons3zoBanue rpaduka QyHKIUN 115

56 . 1 15.12.2025
pelieHus ypaBHEHUH

57 Hcnons3oBanue rpavq)m(a byHKIAM 17151 1 16.12.2025
pelIeHHs YpaBHEHHIHA
[Toka3zarenbHble ypaBHEeHUsI. OCHOBHBIC

58 METO/bl PEIICHHS TTOKA3aTEeIbHBIX 1 17.12.2025
YpaBHEHUU
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

59 METO/bI PEIICHHS TTOKA3aTeIbHBIX 1 18.12.2025
YpaBHEHU
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METOIBI p?meHm MOKa3aTeIbHBIX ) 1 99 12 2025
ypaBHeHuid. [ToNroToBKa K KOHTPOIHHON
pabote

61 Kontponbnas pabdota: "[lokazatenpHas 1 93.12 2025
¢bynkums. [TokazarensHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTBa nora;znq)Ma. 1 94,12 2025
AHanu3 pe3yabTaToB KOHTPOIBHON PaTh

63 Jlorapudwm uucna. CpoiicTa orapupma 1 25.12.2025

64 Jlorapudm uncna. CBoiicTBa morapupma 1 29.12.2025

65 JlecATUUHBIEC U HaTypaJIbHBIE JTOTapu(PMbI 1 30.12.2025

66 JlecsaTHYHBIC U HATypAJIbHBIE JTIOTAPHPMBI 1 12.01.2026
N .

67 peoOpa3zoBaHKEe BBIPAKEHUH, 1 13.01.2026
COZIep KaLIHNX JIOTapu(pMbI

68 [IpeoOpazoBanme BhIpaKEHUH, 1 14.01.2026
coJiepKaIux JorapudmMbl

69 [TpeoOpazoBaHue BEIpaKEHUH, 1 15.01.2026




COZIep KaLINX JIOTapu(pMbI

70

Jlorapudmudeckas pyHkmus, e€ cBocTBa
u rpadux

19.01.2026

71

Jlorapudmudaeckas pyHkmus, e€ cBoicTBa
1 rpaduk

20.01.2026

72

Hcnonb3oBanue rpaduka QyHKIMH 115
peLIeHUsT ypaBHEHUI

21.01.2026

73

Hcnons3zoBanue rpaduka QyHKIUN 1715
peLIcHUsT ypaBHEHUI

22.01.2026

74

Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC
METO/]Ibl pelIeHUs Jorapu(PMUUECKUX
YpaBHEHU

26.01.2026

75

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHU

27.01.2026

76

Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE
METOBI pelIeHus JIorapu(PMUIECKUX
YpaBHEHUU

28.01.2026

77

PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUN
norapuMUYECKUX ypaBHEHUN

29.01.2026

78

PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUHT
Jorapu(MUUECKUX ypaBHEHUI.
[ToaroroBka K KOHTPOJILHOM paboTe

02.02.2026

79

OHTpOJIbHAs paborta: "Jlorapudmuyeckas
K 0 "J1
¢ynkuus. Jlorapudpmudeckue ypaBHeHus"

03.02.2026

80

Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YKCJIOBOTO apryMeHTa. AHaIU3
Pe3yIbTaTOB KOHTPOJIBHOW PaOOTHI.

04.02.2026




CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC

81 1 05.02.2026
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1 09.02.2026
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1 10.02.2026
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

84 onpeeseHue TPUTOHOMETPUUECKIX 1 11.02.2026
(GYHKIIUN 9ACIIOBOTO apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

85 onpeieIeHue TPUTOHOMETPUUECKHUX 1 12.02.2026
(GyHKIMN 4UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 16.02.2026

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 17.02.2026

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 18.02.2026

89 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 19.02.2026

90 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKHIX 1 94.02.2026
BBIPKCHUHN

01 Hpeo6pasouBaHHe TPUTOHOMETPHYECKHIX 1 96.02.2026
BBIpAKCHU I

92 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHIX 1 97 02.2026
BBIpAKCHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUYECKHIX 1 9 03.2026
BBIPKCHUHT

94 Pemenue TpuroHoMeTprUeCKUX YpaBHEHUM 3.03.2026

95 Pemennie TpUroHOMETPUYECKUX ypaBHEHUI 04.03.2026

96 Pemenue TpuroHoMeTprUeCKUX YpaBHEHUM 05.03.2026




97 Perienue TpUrOHOMETPUUECKUX YPAaBHEHHH 09.03.2026

98 Pemenue TpuroHoMeTprUeCKUX ypaBHEHUM 11.03.2026

99 Perrenue TpuroHoMeTprUUECKUX ypaBHEHUN 12.03.2026
Pemenne TpuroHoMeTpUYECKHX

100 ypaBHeHuUi. [ToAroToBKa K KOHTPOIBHOM 16.03.2026
pabote
Kontponbnas pabora:

101 "TpUTrOHOMETPUYECKHE BRIPAKECHHS 1 17.03.2026
TPUTOHOMETPUYECKHE YpaBHEHU"
[TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS

102 nocneILOBaTenLHUOCTeﬁ. Meton 18.03.2026
MaTeMaTHYeCKON MHAYKLINUU. AHAIIN3
PE3yNbTaTOB KOHTPOJIbHOM pabOTHI.
MOHOTOHHBIE W OTPAaHUYCHHBIC

103 rmocJeIoBaTeIbHOCTH. McTopus ananm3a 19.03.2026
OECKOHEYHO MaJbIX

104 Apudmernueckas Iporpeccus 30.03.2026

105 ['eomerpuueckas mporpeccus 31.03.2026

106 beckoHneyHO yObIBaromiasi reoMeTpuiecKast 01.04.2026
mporpeccus

107 Cymma 6ec1<0Hequo yOBIBaroIIeH 02.04.2026
TE€OMETPHUUYECKON MpOTrpeccuu

108 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT. 06.04.2026
Yucno e. DopMyrna CI0KHBIX POLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN POCT. 07.04.2026
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

110 Hcnonb30BaHue mporpeccuu Ajs permeHus 08.04.2026

peasIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.




[ToaroroBka Kk KOHTPOJILHOU paboTe

Kontponbnas pabora:

111 " | 09.04.2026
[TocnenoBaTeabHOCTH U MPOTPECCHH

112 HemnpepsiBHbIe QyHKINN 1 UX CBOEICTBa. 13.04.2026
AHanu3 pe3ynbTaToB KOHTPOJIBHONW PabOTHI

113 Touxka pa;13p5113a. AcumnToTsl rpaduxos 14.04.2026
byHKIII

114 CoiicTBa (hyHKIIMIT HEMPEPHIBHBIX HA 15.04.2026
OTpe3Ke

115 CoiicTBa (hyHKIIMIT HEMPEPHIBHBIX HA 16.04.2026
OTpe3Ke

116 MeToa HHTEpPBAJIOB JUIS PEILICHHS 90.04.2026
HEPaBEHCTB

117 Meroa HHTEpBAIOB AJIS pEIICHUS 91.04.2026
HEPaBEHCTB

118 Mertoa HHTEpBAIOB AJIS pEIICHUS 99 04.2026
HEPaBEHCTB

119 Konrponsnas padora B popme BITP 23.04.2026
[IpumeHneHne CBOMCTB HEMPEPHIBHBIX

120 GbyHKIMIA 17151 pereHus 3a1a9. AHamu3 27.04.2026
PE3YNIBTaTOB KOHTPOJIBHON PabOTHI

121 HpI/IMerHI/Ie CBOICTB HETIPEPHIBHBIX 98.04.2026
GbYHKIMIA 4715 peneHns 3a1a4d

122 [lepBast u BTOpas NpoU3BOIHbIC PYHKLIUU 29.04.2026

123 OnpezxeneHHue, T€OMETPUIECKUI CMBICIT 30.04.2026
POU3BOAHON

124 Onpenenenue, GU3NIECKUN CMBICIT 04.05.2026

MIPOU3BOAHOMN




125 YpaBHEeHHE KacaTelbHOU K rpaduky 1 05.05.2026
byHKIII

126 YpaBHEHHE KacaTelbHOU K rpaduky 1 06.05.2026
byHKIIIHN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 07.05.2026

128 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIUN 11.05.2026

129 [Tpou3BomHast CyMMBI, l'IpOI/ISBe,I[eI;II/I}I, 1 12.05.2026
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIHIA

130 [TpousBoHAS CYMMBI, HpOI/IBBeI[eI:II/ISI, 1 13.05.2026
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIHIA

131 [TpousBoHAS CYMMBI, HpOI/IBBeI[eI:II/ISI, 1 14.05.2026
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI
[Tpou3BomHast CYyMMBI, IPOU3BEICHHUS,

132 YaCTHOTO M KOMIIO3UIIUH (DYHKITUH. 1 18.05.2026
[ToaroroBka Kk KOHTPOJIBHOU paboTe

133 I'omoBas koHTpOJIBHAS paboTa 1 17.05.2026
[ToBTOpenue, 0000IIEeHNE, CUCTEMAaTH3AIUS

134 3HaHUM: "YpaBHeHus". AHanus 1 20.05.2026
PE3yIbTaTOB KOHTPOJILHOU PabOThI

135 HOBTOPG?I/IG, 0606LHeHI/Ie, CHCTEMAaTU3allHsI 1 91.05.2026
3HaHui: "OyHKIHN

OBUIEE KOJIMYECTBO YACOB I10 135

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

01.09.2025

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

02.09.2025

IIpuMeHeHne POU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

03.09.2025

IIpuMeHeHne POU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

05.09.2025

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

08.09.2025

[Ipumenenne npou3BOTHOM K
vccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTb U AKCTPEMYMBI

09.09.2025

Haxoxneaue HaubOOIbIIErO U

HaMMEHBIIETO 3HAUY€HUs HEMPEPHIBHON

GbyHKIIMHM Ha OTpE3Ke

10.09.2025

Haxoxneaue HaubOIbIIErO U

12.09.2025




HaVMEHBIIIETO 3HAYEHUsI HEIIPEPBIBHOU
GbyHKIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAUYCHUS HEMPEPBIBHON
(byHKINMU Ha OTpE3Ke

15.09.2025

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHOM
(GyHKINU Ha OTpE3Ke

16.09.2025

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHOM
GbyHKIMHM Ha OTpE3Ke

17.09.2025

12

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHOM
GbyHKIMHM Ha OTpE3Ke

19.09.2025

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAUJTYUILIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

22.09.2025

14

[IpumeneHnne npou3BOHOM IS
HaXO0XIACHUA HaI/IJIY‘-II_HeFO peH_IeHI/IH B
HpI/IK.HaI[HBIX 3aga4dyax

23.09.2025

15

[IpumeneHnne npou3BOHOM IS
ompeIeIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

24.09.2025

16

[IpumeneHnne npou3BOHOM IS
OmpeIeICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 (GOPMYIION UK
rpadgukom

26.09.2025




17 Kommosurus ¢pyHKImit 29.09.2025

18 Kommnosumus pyakmmit 30.09.2025

19 Kommosurus ¢pyHKImit 01.10.2025
I'eomerpuueckue 00pa3sl ypaBHEHUN HA

20 p . p yp 03.10.2025
KOOPJIUHATHON TUIOCKOCTH
I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

21 p . p yp 06.10.2025
KOOPJIMHATHOMN TIJIOCKOCTH
KonrponsHas padora: "HcciaenoBanue

22 POTIBHAL P AOBat 07.10.2025
(GYHKIMH C TOMOIIBIO TPOU3BOIHOM
[TepBooOpasHasi, OCHOBHOE CBOMCTBO

23 08.10.2025
NEepPBOOOPAZHBIX
IIepBooOpa3HbIe DIEMEHTAPHBIX KITUH.

24 PROOOP PHEIX yHKLL 10.10.2025
[TpaBuna HaXOXKIEHUS TEPBOOOPAZHBIX
ITepBooOpa3HbIE DIIEMEHTAPHBIX KLU,

25 pBOODP PHBIX (yHiL 13.10.2025
[TpaBuiia HaX0XACHUS IEPBOOOPAZHBIX
WuTterpan. ['eomeTpuyeckuii CMbICIT

26 14.10.2025
WHTErpasa
Brruncnenue onpenenéHHoro HHTerpana

27 pea . p 15.10.2025
o ¢popmyse Herotona-Jleibauia
Brruncienue onpeneaéHHOro HHTerpaia

28 pel ) P 17.10.2025
no opmyne Herorona-JleliOuuma
I[IpuMmenenne uHTErpaIa 11 HAX0XKICHUS

29 P . p a g 20.10.2025
TIoIaIel TUIOCKUX (PUTYp
IIpuMmenenne uHTErpaIa 11 HAX0XKICHUS

30 P . p a g 21.10.2025
00BEMOB T€OMETPUUYECKHUX T
IIpumepsl pemennii nuddepeHIUaTIbLHBIX

31 PUMEPH P A pepen 22.10.2025

YpaBHEHUU




[Tpumeps! pemeHunit qudepeHraIbHbIX

32 » 24.10.2025
ypaBHEHHHA
Matematnueckoe MOJEIUPOBAHHE

33 peaTbHBIX MPOIECCOB C MOMOILBIO 05.11.2025
muddepeHIManbHbIX ypaBHEHUN
KonTponbnas pabora: "[lepBoobpasnas u

34 POTIBHAA P PBOOBP 07.11.2025
UHTETpal
TpuroHomeTpuveckue KLU, UX

35 P . P PyHicumn, 10.11.2025
CBOICTBa U TpaduKu
Tpuronomerpuueckue GyHKINH, UX

36 v P Pynicu 11.11.2025
CBOMCTBA U TpapuKu
TpuroHomeTpuveckue KIIUH, UX

37 p . p yrKrruH, 12.11.2025
CBOICTBa U TpaduKu
Tpuronomerpuueckue QyHKIHH, UX

38 pH P Pynicu 14.11.2025
CBOICTBa U TpaduKku
Tpuronomerpuueckue QyHKIHH, UX

39 v P Pynicu 17.11.2025
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHHUH C TTOMOIIIBIO 18.11.2025
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHHUH C TTOMOIIIBIO 19.11.2025
TPUTOHOMETPHYECKOW OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YpaBHEHUM C TOMOILIbIO 21.11.2025
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

43 p KOp p p 24.11.2025

YPAaBHEHUH C ITOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpruuecKux

44 25.11.2025
HEPABCHCTB
Perienre TpUTOHOMETPUUECKUX

45 p p 26.11.2025
HEPABCHCTB
PerieHre TpUroHOMETPUUECKUX

46 p p 28.11.2025
HEPABCHCTB
Perienue TpUTOHOMETPUUECKUX

47 p p 01.12.2025
HEPABCHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITAMN. 02.12.2025
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METOIBI PEIIEHU

49 AR P 03.12.2025
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIIEHU

50 AABLP 05.12.2025
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

51 AAbLP 08.12.2025
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOILI PEIIEHUS

52 ABLD 09.12.2025
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

53 AAbLP 10.12.2025
norapuMIUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

54 AAbLP 12.12.2025
Jorapu(GMUIECKHX HEPABEHCTB
OCHOBHBIE METOIBI PEIIEHU

55 AP 15.12.2025
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

56 AAbLP 16.12.2025

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTObI pCHICHUSA

57 17.12.2025
HWppalMOHATIEHBIX HEPABEHCTB
OCHOBHBIE METOILI PEIIEHU

58 AABLP 19.12.2025
HPpALMOHATILHBIX HEPABEHCTB
OCHOBHEIE METOJILI PEIIEHUS

59 AAbLP 22.12.2025
HWppalMOHATIEHBIX HEPABEHCTB
OCHOBHBIE METOILI PEIIEHU

60 AABLP 23.12.2025
HWppalMOHATIEHBIX HEPABEHCTB
I'padnueckue MeTOILI pEIEHUS

61 P (b AABLD . 24.12.2025
UPPALIMOHATIbHBIX YPaBHEHUM
I'padudueckue METOIBI PEIICHUS

62 p (b AAbLD . 26.12.2025
HppalMOHAIIHBIX YPaBHEHHI
I'padnueckue MeTOILI pEIEHUS

63 P (b AABLP . 29.12.2025
MOKa3aTeIbHBIX YPAaBHEHUIN
I'padnueckue MeTOILI pEIEHUS

64 P (b AABLD 30.12.2025
MOKa3aTEeIbHBIX HEPABEHCTB
I'paduueckue METOIBI PEIICHUS

65 p (b AAbLD . 12.01.2026
JoTapu(PMUYECKUX YpaBHCHHM
I'padnueckue MeTOILI pELIEHUS

66 P (b AABLP 13.01.2026
norapuMUYECKUX HEPABEHCTB
I'padudueckue METOIBI PEIICHUS

67 P (b AAbLD 14.01.2026
norapuMIUYECKUX HEPABEHCTB
I'paduaeckre MeToaBI PEIICHUS

68 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX 16.01.2026
YpaBHEHU
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeIbHBIX U JTIOTapUPMUUECKUX 19.01.2026

YpaBHEHUI




70

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

20.01.2026

71

I'padmyeckue MeToabl pemieHus
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

21.01.2026

72

Kontponbnas padota: "UppanmonaibHbie,
MoKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBa"

23.01.2026

73

KommiekcHbie uncia. Anredpandeckast 1
TpUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

26.01.2026

74

KommiekcHbie uncia. Anredpandeckast u
TPUTOHOMETpHUYEcKast (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

27.01.2026

75

Apudmerndeckre oneparum ¢
KOMILIEKCHBIMU YU CIIaMU

28.01.2026

76

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

30.01.2026

77

N3o0pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJIMHATHOM MJIOCKOCTH

02.02.2026

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

03.02.2026

79

®opmyna Myaspa. KopHu N-oii crenenu u3
KOMILJIEKCHOTO YKciia

04.02.2026

80

®opmyna Myaspa. Kopuu nN-oii crenenu u3
KOMIUIEKCHOTO YHClia

06.02.2026

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII OJId

09.02.2026




penieHus (GU3NYECKUX ¥ T€OMETPHUIECKHUX
3a7a4

KonrtponsHas padora: "KomruiekcHbie

82 " 10.02.2026
ypcia

83 Harypanbnble u 1iensie yucia 11.02.2026

84 HarypanbHble u nenble yncna 13.02.2026
IIpuMeHenne NPU3HAKOB AEIMMOCTH

85 P p a 16.02.2026
LEBIX YACET
IIpuMeHEHNE IPU3HAKOB JEIUMOCTH

86 p p A 17.02.2026
LETBIX YACET
IIpuMeHEHNE IPU3HAKOB JEIUMOCTH

87 p P A 18.02.2026
uensix yucen: HOJl u HOK
IIpuMeHenne NPU3HAKOB AEIMMOCTH

88 P P A 20.02.2026
nensix yncen: HOJ u HOK
IIpuMeHeEHNE IPU3HAKOB JEIUMOCTH

89 p p A 24.02.2026
LEJTBIX YUCENT: OCTATKH 110 MOJIYITIO
IIpuMeHeHnE IPU3HAKOB JEIUMOCTH

90 p p A 25.02.2026
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJIBIX YUCEN: anropuT™ EBKimma st 27.02.2026
perieHus 3a/1a4 B IEbIX YHCIIax
KontponrsHasg pabora: "Teopust Leabix

92 P P P 02.03.2026
YHCeN
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI- 03.03.2026
CIIEICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHU.

94 yn yp 04.03.2026

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

95

OcHOBHBIE MCTOJBbI pCHICHUA CUCTEM U

COBOKYITHOCTEM PallMOHAJIbHBIX YPABHEHUI

06.03.2026

96

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHATBHBIX
YpaBHEHU

10.03.2026

97

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEW MOKa3aTeIbHBIX
YpaBHEHU

11.03.2026

98

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

13.03.2026

99

OCHOBHBIE METO/IBI PEIICHUS CHCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHU

16.03.2026

100

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUI

17.03.2026

101

[IpuMeHeHne cUCTeM K PELIEHUI0
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HHTEPIPETALUS TOTy4YECHHBIX
pe3yNIbTaTOB

18.03.2026

102

[IpumeHeHne cucTeM K peIIeHUo
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pE3yNIbTaTOB

20.03.2026




IIpumeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/a4 U 3a/a4 U3

103 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU 30.03.2026
KU3HU, HTHTEPIPETALUS TOTy4YECHHBIX
pe3yNIbTaTOB
KonTpomnbnas pabora: "Cucrembl

aIlMOHAJIbHBIX, UPPALIMOHAIBHBIX

104 patt > MPpatt 31.03.2026
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHUN"

105 PannonanbHble ypaBHEHHUS ¢ TapaMeTpaMu 01.04.2026
PannoHansHbIE HEpaBEHCTBA C

106 1 p 03.04.2026
napameTpamu

107 PanrionansHbBIE CHCTEMBI ¢ TapaMeTpaMu 06.04.2026
HppauuoHaidbHbBIE YPaBHEHUS,

108 ppatt P 07.04.2026
HEpaBEHCTBA C MapaMeTpamMu
HppanmoHaibHbIE CUCTEMBI C

109 ppatl 08.04.2026
napameTpamu
[TokazaTenbHbIE ypaBHEHUs, HEPABEHCTBA C

110 P P 10.04.2026
rnapameTpamu

111 Iloxa3aTenbHbIE CUCTEMBI C IIapAMETPAMHU 13.04.2026
Jlorapumuueckue ypaBHeHUs

112 pucp P ’ 14.04.2026
HEpaBEHCTBA C apaMeTpamMu
JlorapupmMmuyeckre CUCTEMBI C

113 pHd 15.04.2026
rnapameTpamu
Tpuronomerpuyeckrue ypaBHEHUS C

114 P P P 17.04.2026
napameTpamu
TpuronomeTpuyeckrue HepaBeHCTBA C

115 P P P 20.04.2026

napameTpamu




116

TpuroHomerpru4ecKkue CUCTEMBI €
napaMeTpamMmu

21.04.2026

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napameTpamu

22.04.2026

118

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

24.04.2026

119

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEH PEAIbHBIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

27.04.2026

120

Kontponbnas padota: "3agauu ¢
napamerpamu"

28.04.2026

121

[ToBTOpenHue, 06001IeHNE,
cucTtemaTtusanus 3HaHui: "YpaBHeHus"

29.04.2026

122

[ToBTOpeHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

04.05.2026

123

[ToBTOpenue, 0600IIEeHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

05.05.2026

124

[ToBTOpenue, 0600IIEeHNE,
cuctemaTtusanus 3Hannii: "HepaBencrna"

06.05.2026

125

[ToBTOpenHue, 06001IeHNE,
cucreMaTtu3anus 3Hanuii: "HepaBencrpa"

08.05.2026

126

[ToBTOpenue, 0600IIEeHNE,

12.05.2026




cucreMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpenue, 0600IIEeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBoaHas u 1 13.05.2026
e€ npumeHeHue"
[ToBTOpenue, 0600IIEeHNE,

128 cuctematuzanus 3Hanuii: "[IponsBogHas u 1 15.05.2026
e€ mpuMeHeHue"
[ToBTOpenue, 0600IIEeHNE,

129 cucteMatuzanus 3Hanuii: "[IponsBogHas u 1 18.05.2026
e€ mpuMeHeHue"

130 HToroBast KOHTpOJbHAs paboTa 1 19.05.2026

131 [ToBTOpEHME, 0606H_IGHI:IG, 1 20.05.2026
cucrtemaTtusanus 3Hanuil: "Oynkuun"

132 [ToBTOpeHue, 06001IeHNE, 1 52 05.2026
cucrtemaTtusanus 3Hanuil: "Oynkuun"

OBUIEE KOJIMYECTBO YACOB I10 132

[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KITIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yabTAThI 0CBOEHHSI OCHOBHOIA
NpOBePsAIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATUSAMH: PpAlMOHATBHOE W JEUCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAS U ACCATUYHAS P00, MPOIICHTHI
12 BomonuaTte  apudmeTrHyeckue — Omepaudd ¢ palMOHAIBHBIMU U
' JNEHCTBUTENLHBIMH YUCIIAMU
13 BoimonHaTe npuOnukEHHBIE BEIUKCICHHS, UCIIONIB3Ys MTPaBUla OKPYTIICHUS,
' JeNIaTh TPUKUAKY U OLICHKY pe3yIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTENEHb C IENbIM IOKa3aTelieM, CTaHAapTHas
14 dbopMa 3amMcu JEHCTBUTENIBHOIO 4YHCIa, KOPEHb HATYypalbHOW CTEIEHU;
' UCIIOJIb30BaTh MOJAXOSAIIYI0 (OpMY 3aluCU ACUCTBUTEIBHBIX YHUCEN s
pelIeHUs PaKTUYECKUX 3a]1a4 U MPEICTABICHUS] TaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAaHT'€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCIIONIB30BaTh  3allUCh  IPOM3BOJIBHOTO  yrja  4yepe3  oOpaTHBIC
TpUTOHOMETpHUYecKHe (PyHKINU
2 VYpaBHEHMS U HEpaBEHCTBA
OnepupoBaTh MOHATHUSAMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, HUPpAIMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
59 BeimonHsaTe npeodpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pelllaTh
' TPUTOHOMETPUYECKHUE YPAaBHEHUS
BeimonHsaTe npeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HPPANHOHAIBHBIX
2.3 BBIDQXXCHUI W pemaTh OCHOBHBIE THIBI LENbIX, PalUOHAIBHBIX U
UPPAIMOHATIFHBIX YPABHEHHUI U HEPABCHCTB
54 [IpyumeHsITh ypaBHEHHMsS] M HEpPaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
' 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U peaIbHOM KU3HU
MonenupoBaTh peanbHbIE CHTYallud Ha s3bIKe aureOpbl, COCTaBISATh
2.5 BbIpaXXCHUSI, ypaBHEHUS, HEPABEHCTBA IO YCJIOBMIO 3aJlauyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAHUEM allllapara alnreopsl
3 OyHKIUHU U TpaduKu
OnepupoBaTh MOHATHAMU: (DYHKIHS, CTIOCOOBI 3a1aHus HYHKIIUH, 00JIaCTh
3.1 ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,
B3aUMHO 0OpaTHbIe QYHKIUU
3.2 OnepupoBaTh TMOHATHAMH: YETHOCTh W HEUYETHOCTh (YHKIHMH, HYIH




(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN TSI pelieHUsT ypaBHEHUH
3.4 Crpouth U yuTaTh rpaduKu TUHEHHON (YHKINHU, KBaJPAaTUIHON (HYHKIINH,
CTeNeHHON (YHKIUH C LIEIbIM IT0Ka3aTeleM
Ucnonp3oBare rTpaguku (QyHKIOUA Ui HCCIENOBaHMUA NPOIECCOB U
3.5 3aBUCHUMOCTEH TMpHU pENIeHWH 3a7ad M3 JAPYruxX y4eOHBIX MPEIMETOB U
peaNbHOM KU3HU, BBIPAKATh GOPMyTIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh TOHATUSMHU: MOCIEAOBATEIBHOCTh, apudMeTHyecKas u
' reoMeTpHuuecKas Mporpeccun
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBAIOIIas TE€OMETpUYECKast
' nmporpeccusi, cyMmMa 6€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TPOrPEecCUuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBate CBOKCTBA IOCHEAOBATEIBHOCTEM M IPOTPECcCHl I
' pelIeHus pealibHbIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5) MHokecTBa 1 JIOTHKA
5.1 OnepupoBarh MOHATUSMHU: MHOXKECTBO, OTIEpPAI[H HAJl MHOYKECTBAMH
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJis  OMHCaHUs
5.2 pEATBbHBIX MPOIECCOB U SIBIICHUH, MPU PEIICHUH 3a7a4 U3 IPYTuX y4eOHBIX
MPEMETOB
53 OnepupoBaTh  MOHATUSAMHU:  ONpENEIIEHHWEe, Teopema,  CJeJICTBHE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NpU3HAKKA JEMMOCTH LEJNbIX YHCEN, pPAa3oKEeHHE 4YHUCJIa Ha IPOCThIe
MHO>KUTENH [Tl pEIIeHUs 3a1a4
1.2 OrniepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAIBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHIMHE: Jorapudm dmcia, JECATHYHBIC U HATypalbHBIC
' sorapumMbl
2 VYpaBHeHUS U HEpaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHH M TNPeoOpa3oBaHUs  BBIPAKEHHIA,
2.1 OTepUPOBaTh TIOHATUSMHU: TIOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB




BoimonHaTe 1mpeoOpa3oBaHUS BBIPAKEHHM, COJCPXKALIUX JOTapU(MBbI;

2.2 OTIEpUPOBATh TOHATUSAMHU: JIOTApU(YMHUUECKOE ypaBHEHHUE M HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTts penieHus npocTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHUSMHU: CUCTEMA JIMHEWMHBIX YpPAaBHEHHUUN U €€ pEIICHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH Ul peUICHUs MPaKTHYECKUX
3aj1au
95 HaxoauTe penieHus mpocTermx CUCTEM U COBOKYITHOCTEM paliOHATIbHBIX
' YPaBHEHHI U HEPABEHCTB
MopnenupoBaTh peanbHbIe CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPKEHMsSI, YPAaBHEHHS, HEPABEHCTBA M CHUCTEMbI [0 YCJIOBHIO 3aJa4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOIB30BaHUEM armapaTa anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh TMOHATUSAMHU: TepHOAUYECKass (QYHKIUSA, TMPOMEKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMma (QYHKIIUHU, HAUOOJIbIIEE H
' HauMeHbIllee 3HaueHus (PYHKUMM Ha MPOMEXKYTKE; MCIOJb30BaTh UX IS
uccienoBanus PyHKINU, 3aJaHHOU rpadukom
OnepupoBaTh MOHATHAMH: Tpa@UKU MOKA3aTENbHOH, JorapudMUIecKoil u
3.2 TPUTOHOMETPUUYECKUX (PYHKIUH; H300pakaTb HMX Ha KOOPJUHATHOU
IUIOCKOCTH U UCIIOJIb30BATh IS PEIlICHUs] ypaBHEHUN 1 HEPABEHCTB
33 N3006paxaTh Ha KOOPJMHATHON TIIOCKOCTH TpaUKH JTMHEHHBIX ypaBHEHUN
' U UCTIOJIh30BaTh UX JJIS PEIICHUS CHCTEMbI TUHEHHBIX YpaBHEHHIA
3.4 Ucnonws3oBath rpaduku (QyHKIMA Ui HCCIENOBAaHUS TPOLECCOB U
' 3aBHCUMOCTEH U3 IPYruX yueOHBIX NUCHUIUIMH
4 Hauana maTemaTuyeckoro aHamuza
OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKLINS, TPOU3BOIHAS (YHKIUY;
4.1 UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MUYECKUI CMBICT MPOU3BOJHON IS
pelieHus 3a1a4y
4.2 Haxomuth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
' IIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITUI
Hcnonb3oBaTh  MPOW3BOJHYIO Uil  WCCenOBaHUS  (YHKIMM  Ha
4.3 MOHOTOHHOCTh M 3KCTPEMYMBI, MPUMEHSTh PE3yJIbTaThl HCCIECIOBAHUS K
MOCTPOCHHUIO IPaUKOB
44 Hcnonp3oBarh NpOM3BOAHYIO ISl HAXOXKJIEHUS HAWIYYILErO PEUICHUs B
' MPUKIIAIHBIX, B TOM YKCJIE COLIMAIbHO-DPKOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh MOHATUSMHU: TiepBooOpa3Has U HMHTErpaj; IOHUMATh
' TEOMETPUUYECKHUI M (PU3HUECKUI CMBICT HHTErpajia
46 Haxoauth nepBooOpa3Hbie I€MEHTApHBIX (PYHKIHM, BHIYUCISATH HHTETpall
' o popmyine Herorona — JleiiOuuna
47 Pemate npukiaaHbie 3a4a4d, B TOM YUCJE COLMATBHO-3KOHOMUYECKOTO U

($U3MUECKOro XxapakTepa, CpeICTBAMH MaTEMaTUYECKOT0 aHaJI13a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYUCIICHUS
Panmonanbupie  uncina.  OOBIKHOBEHHBIE U JACCATUYHBICE JPOOH, TIPOIICHTHI,
11 OECKOHEUYHBIC MepUOINYECKUe qpodu. ApudmMeTndecKre ornepanuu ¢ pauoHaTbHbIMU
' YUCIaMH, TpeoOpa30BaHUsl YHCIOBBIX BhIpakeHU. [IpuMeneHune apooeit u mpoIeHTOB
JUISL peIlIeHUs MPUKIIAIHBIX 3a]1a4 U3 Pa3IMuHbIX OTpaciiel 3HaHUW U peanibHOMN KU3HU
JleiicTBuTenpHbIe yncia. PainoHanbHbIe 1 UPPAMOHAIBHEIE Ynciaa. ApupMETHICCKIE
1.2  omepanmuu c ACWCTBUTENbHBIMU 4YHclIaMu. [IpuOnmkEHHBIC BBIYUCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKHJIKA U OLICHKA pe3yJIbTaTa BhIUNCICHHM
Crernens ¢ 1enbiM nokaszarenem. Ctannaptaas Gpopma 3anucu JeHCTBUTENBHOTO YnCIa.
1.3  Hcnonws3zoBanue moaxojsmield (HopMbl 3alTUCH JEHCTBUTEIBHBIX UYUCEN IS PEIlCHUs
MPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JAaHHBIX
14 Apudmerndeckuii KOpeHb HaTypalibHOW cremneHu. [ledicTBus ¢ apudMeTHYECKUMHU
' KOPHSIMH HaTypalbHOU CTEIEHH
15 CuHyc, KOCMHYC W TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHTe€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHMS U HEpaBEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
99 [IpeoOpazoBanre TPUTOHOMETPUYECKHUX BhIpakeHUI. OCHOBHBIE TPUTOHOMETPUIECKHE
' hopmyIbI
53 VYpaBHeHue, KoOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
' MHTEPBAJIOB
2.4 | Pemenue 1enbix U IPOOHO-PANIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pewienne nppalioOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 = PemeHue TpUrOHOMETPUUYECKUX YpPaBHEHUH
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a/a4 U 3aja4 U3
' pa3uyHbIX 00JacTeil HayKH U peaNbHOM KU3HU
3 DOyHKINUH U TPaPUKH
31 Oynkuus, crnocodbl 3amanus ¢(yHkuuu. ['padux ¢yHkumu. BzaumHO oOpaTHBIC
' GyHKIUH
3.9 Ob6nacte ompeneneHUss W MHOXKECTBO 3HadeHM QyHkuumu. Hynm QyHkumm.

[IpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE QYHKIIUN




33 CrenenHas (yHKIHMS C HATYpaJbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU
3.4 Tpuronomerpudeckas OKpPYKHOCTb, OIpEJeIeHHEe TPUTOHOMETPUUYECKUX (YHKIUN
' YHCIIOBOTO apTyMEHTA
4 Hauana marematrnyeckoro aHaausa
41 [locnenoBarenbHOCTH, CIOCOOBI  3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' OCJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroas
4o ~ TCOMETpHUCCKAT MPOTPECCH. Cymma OeCKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOn
' nporpeccur. ®dopmyna cIoXKHBIX MpoLeHTOB. lcmosb3oBaHME Mporpeccuu A
pelIeHNs peallbHbIX 3aa4 IPUKJIAJHOTO XapaKTepa
5) MHokecTBa U JIOTHKA
MHoxecTBO, omepauMu HaJX MHOXecTBaMu. Jlmarpammsl Oiiepa — Benna.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOKECTBEHHOI'O ammapara Ui OIMCAHMS pealbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2  Ompenenenue, Teopema, CleACTBUE, TOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYKCICHUS
11 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1eIMMOCTH HENbIX YHCes
1.2 Crenens ¢ pallnoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. JlecaTuunbie 1 HATypaIbHBIC JTOTApU(MBI
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTapHUPMBbI
2.2 [IpeobpazoBanne BeIpaKEHHH, COJEPKALINX CTETICHH C PALlMOHATIBHBIM ITOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [loka3zarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUS 1 HEPABEHCTBA
26 CucreMsbl TMHENHBIX ypaBHEHUH. Pelienne npukiIaaHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBbI
' JIMHEWHBIX YpPaBHEHHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB
58 [IpuMmeHeHre ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a/1ad
' W 33J1a4 U3 Pa3IuIHBIX 00JacCTel HAYKU U peabHOM KU3HU
3 OyHKIUHU U TpaduKu
Oynaknus. [lepuognyeckue ¢yHkuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcuMymbl U MUHUMYMbl QyHKIuH. HawuGomnpliee W HauMeHblee 3HAUYCHUE
(GYyHKLINN Ha TPOMEXKYTKE




3.2 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUN, ©X CBOWCTBA U TpaduKu
3.4 Hcnonp3oBanue rpagukoB GyHKIMMA U1 pEIICHUs] YPAaBHEHUH U IMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB PyHKIHA 71 MCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIICHUH 3aJady M3 JAPYruX Y4eOHBIX NpPEAMETOB U
pEaTbHOM )KU3HU
4 Havana mareMaTn4yecKoro aHaausa
4.1 HenpepoiBable pyHKIIMN. MeTO MHTEPBAJIOB ISl PEIICHUS] HEPAaBEHCTB
4.2 [TpousBoanas hyHkmuu. ['eomeTpuueckuii U GU3MUECKUI CMBICT TTPOU3BOIHOM
43 [IpousBoaHbie 31eMeHTapHBIX GYyHKUUNA. DOpPMyIbl HAXO0XKIAECHUS MPOU3BOTHOU
' CYMMBI, IPOU3BEIECHUS 1 YACTHOTO (DYHKIIMH
[IpumeHeHre TPOU3BOAHOW K HWCCIEAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh U
4.4 3KCTpeMyMbl. HaxoskneHne HauOOJBIIEro M HaUMMEHBIIEro 3HaueHUs (YHKIUU Ha
OTpe3Ke
[TpuMeHeHre TPOU3BOJHON U1 HAXOXACHUS HAWIYYIIEro PEIEHUs B MPUKIATHBIX
4.5 3amavax, JUIsl ONpeNeNieHHWs CKOPOCTH TIpoliecca, 3adaHHOTro (GOpMYIod WiIH
rpadpukom
4.6 [TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX
4.7 WuTterpan, ero reomeTpuueckuii 1 pu3nyeckuii cMpici. Bbluucienue uHTerpaia 1mo

¢dopmyne Heiotona — JleliOHuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHUS 3a/ad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICICHHE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; yMeHHE (HOpMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTW4YecKOW HHIYKLUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0  TMPaBUJIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpOBAThH
HOHSATHSAMHI: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCIOJIb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYTUX y4eOHBIX NMPEJMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHNH 3a1a9

YMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeTIbIM IOKa3aTesieM, KOpEeHb HaTypalbHOW CTENEHH, CTEIEHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM ITOKa3aTeleM,
JorapuM YHUCIA, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, IEJIbIX, PANUOHAIBHBIX, JACHCTBUTEIBHBIX
YHCelT, yMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IIHi
JIeTUTENb W HauMeHbllee oOmiee KpaTHoe, anroputM EBkiampma mnpu
pelIeHNH 337a4; 3HAKOMCTBO C pa3jIMYHBIMU MO3MLIMOHHBIMH CHCTEMaMU
CUHUCIICHUS; YMCHHE BBIMIOJIHATH BBIYMCIICHHE 3HAYCHUH U TpeoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHHWH; yYMEHHE  ONECPHPOBATh  IOHSATHSAMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasgs T€OMETPHUYECKasi IMPOrPeccus;
YMEHHME 3a/laBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCJA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucHM  KOMIUICKCHBIX  YHCET
(reomeTpuueckasi, TPUTOHOMETPUYECKAass U alreOpanyeckas); yMeThb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI HCIIONIb30BaHHS KOMIUIEKCHBIX YHCEN; ONEePUpPOBAThH
HNOHATUSAMM:  MaTpuua 2x2  wu  3x3, omnpeaenuTenb  MaTpULb,

TEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHne onepupoBaTh MNOHATHSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
NOKa3aTeIbHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; YMEHUE ONEpPUPOBATH
HNOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHME pelaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pA3JIMYHBIX HPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C MapaMeTpOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI IS PEIICHUS MAaTeMaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKU U pPeaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblllee W HAUMEHbIIEe 3HAUYCHUS
GYHKIIMM Ha TPOMEXKYTKE, HEMpephIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKUIMU, TepBas M BTOpas MPOW3BOAHASA (DYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeAeIEHHBIN
UHTETpajl; YMEHHE HaXOAMTb AaCHUMMTOTHl Tpaduka (yHKIHUH; yYMEHHUE
BBIUUCIISATh  MPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKINU; YMEHHE HAaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIWH;
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHHUS (DYHKIIHIA,
HAXOJUTh HAWOONBIIMNE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKOro
aHaliM3a; MPHUMEHATh TPOM3BOMHYIO [UIS HAaXOXJICHUS HAMITy4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOAUTh TUIOMIAAN U 00bEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KOMITO3UIUS (DYHKIMM, JWHEHHas (QyHKUWSA, KBaapaTW4yHas (QYyHKLUS,
pauMoHanbHas (QYHKLMSA, CTeNeHHas (QYHKLIHA, TPUTOHOMETPUUYECKHUE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckas (PyHKIIUH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  npeoOpa3oBaHust  rpadukoB  (YHKUIHH,
UCMOJIb30BaTh TPaUKKU Il W3Y4EHUs MPOLECCOB M 3aBUCHUMOCTEW, Ipu
peleHnn 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPEalbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJ1y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpaduKu (QYHKIUH JUIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJOTH, 33Jla4d U3 O0JIACTH YMpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCJIOBUIO 3aJlayd, HUCCJENOBATh IOJIYyYEHHOE pEUIeHUuE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, YMEHHUE MOJEIUPOBAThH
peajbHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BbIPAXKCHHUS,
ypaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCHONB30BaHHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeaHee apuMeTHYecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, HA AUarpammax, rpadukax,
OTPaXXarollyl0 CBOMCTBA PEAJbHBIX MPOLECCOB U SIBICHUM; NMPEIACTABIIAThH
uHpopMaIMi0 C TOMOIIBID TabNWIl ¥ JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB ¥ AJIEKTPOHHBIX CPEICTB; rpa)UuecK UCCIEIOBaTh COBMECTHBIC

HaOJIOICHUS C MOMOIIBIO JMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT M CIIy4ailHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI  CIIOKEHHS W YMHOXCEHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHUE, IUCIEPCUsl M CTaHAApPTHOE OTKIOHCHHE
CllyuallHOW  BEJIMYMHBI, (YHKIMHU  pacCHpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAIBHOTO paclpeelIeHni; yMEeHUe
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN I PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOIIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHHE, MEPECTAHOBKA, YHUCIO COUYCTAHMUH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa; yMeHMEe  NPUMEHSTH
KOMOWHATOpHBbIE (aKThl U PacCyKACHUS Ul PEILICHUs 33a7ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yIia, IJIOCKUN YroJl, IBYIrpAaHHBINA
yroj, TPEXTPAHHBIA YTOJl, CKPEUIUMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPNEHAUKYISIPHOCTD MPSAMBIX M IIOCKOCTEHM, Yroia MEXIy HpSMbIMH,
Yroid MEXAy NpsAMONM U IUIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HpPSIMBIMH,
paccTOsTHUE MEX]Y IUIOCKOCTSIMU; YMEHHE HCIOIb30BATh MPHU PEIICHUH
3aJa4 U3y4yeHHbIe (DAKThl U TEOpPEMbI IJIAHUMETPUU; YMEHHE OLEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJENIA € NOMOIIBI TE€OMETPUYECKUX MOHATHM M BEJIWYWH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapajuienenurnes, Opu3Ma, NHpamuaa, (urypa u TOBEPXHOCTh
BpaIlIeHNs, HWIMHAP, KOHYyC, Imap, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
HPSMOYTOJIBHOTO Tapajuleenunea, HHPaMUAIbl, HPU3MBI, HIMHApA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYca M LMIMHIPA,

napamiCiIibHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHWKH, (DUTYpBI M MOBEPXHOCTH
BpAIICHUA, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHSTH CBOMCTBA T'€OMETPHUYCCKHX (UTYp, CAaMOCTOSTEIHHO
(dbopMynHupoBaTh onpeAeaeHUs U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHHE TMPOBOAUTH Kiaccuukauuoo ¢GuUryp mo
pa3MYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOMUMBIE OMOJHHUTEIBHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBUWKEHHE B  IMPOCTPAHCTBE,
HapauieJIbHBIA MEPEeHOC, CHMMETPUsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOAO0OUS, TOM00HBIE QUTYPBI; YMEHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYpHL, B TOM YHCIEC B HPHUPOJE,
UCKYCCTBE, apXHTEKTYpPE; MCIOIb30BaTh FT€OMETPHUYCCKHE OTHOLICHUS MIPU
pelIeHnH 3alad; HAXOJHWTh TI'COMETPHYCCKUE BEIMYMHBI (IUIMHA, IO,
oAb, 00BEM) MPH PElICHUH 337a4 U3 JPYIHX YYeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHE BBIYHUCIISTH T'COMETPHYCCKUE BEIUYUHEI
(umHa, yrom, IIOHIaab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (OPMYNBI M METOIBI, B TOM YHCJE: IUIOLIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouiaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  MApajUIeyeNue/a, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOI00HBIX (GUTYP
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YMeHue onepupoBaTh NOHATHUAMHU: MPSIMOYTOJIbHAsI CHCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJHWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIIO, pa3jokKeHUWe BeKTopa Mo 0asucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE IPOMU3BEIACHUE, Yroll MEXIYy
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOJ

JUISL pEIIeHUs TeOMETPUUYECKUX 3aa4 U 331a4 APYTruX Y4eOHBIX IPEIMETOB
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YMenue BBI6I/IpaTI> MOAXOAAIIMNA METO s pelICHUA 3a/la4r; IOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUYCHHM MNPUPOJHBIX H 06I_HCCTBCHHI)IX
nmponeccoB u HBHGHHﬁ; YMCHHUC pPaCIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBEC, YMCHHUC MMPHUBOJUTH IMPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BIYKUCICHUS

11 Harypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH IeNTbIX YHCeT

12 Pannonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU

14 Crenens ¢ 1enbM nokaszareseMm. CTeneHb ¢ palloHabHBIM MToKa3aTesneM. CBoicTBa
' CTETEeHH

15 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTypabHBIC JTOTAPU(DMBI

JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTCIBHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUIa OKPYTJICHHs, TPUKUAKA U OLlEHKa
pe3yJibTaTa BBIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKEHHIMA

1.9 KowmrnekcHbie yrcna
2 VpaBHEHHs ¥ HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpuyeckue ypaBHEHUS

2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS

2.5 Ilenbie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 HppanronanbHble HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA

2.8 Tpuronomerprdeckue HEpaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Martpuiia CuCTeMbI JIMHEWHBIX ypaBHeHUN. OmnpeenuTenb MaTpHUIlbI
3 OyHKIMY 1 TpaduKu




Oynkuus, cnocoObl 3anaHus ¢yHkuuu. ['papux dysxkmumn. B3aumsao oOparHbie

3 ¢ynkunu. YétHeie n HeuéTHBIe GyHKIMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHMi ¢yHkuuu. Hymn ¢dyHkmmm.
3. [IpomMexXyTKM ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
GYHKIMH HAa IPOMEKYTKE
33 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKINH, UX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcumnToThl rpaduxoB ¢Qynknuii. CsoiictBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana maTtemaTudeckoro aHanusa
4.1 [TpousBoanas hynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHrne NTPOU3BOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHnrne HanOONbIIEro U HAaMMEHbIEro 3HaueHus (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5) MHoOXecTBa U JIOTuKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOuHaropuka
7 ['eomerpus
7.1 ®durypsl Ha IIIOCKOCTH
1.2 [IpsiMbI€ ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Marematuka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIHN3a, TEOMETPHSL.
Anrebpa u Havana matematuyeckoro ananusa, 10, 11 kmacc/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe o0111ecTBo

«HBI[&TCJII)CTBO «HpOCBeIHeHHC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Breaute-«Anrebpa u Hadana matematudeckoro ananu3sa. 10,11 kmacc. ba3osrii
U yrayonéuHsii ypoBan», KO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M.I.
[[Tabynun: IIpocsemenue, 2014r.

-Anrebpa u Hayana Matemaruueckoro ananusa 10, 11 knacc, tuaakTuyeckue
MaTtepualbl, NpoPMIbHBIN YpoBeHb, 3-¢ uznanue, M.M. l1labynun, M.B.
Trkauéa, H.E ®enoposa, O.H. Jlo6poBa, M: «mpocBemnienney, 2023r.

-Anre0pa u Hayana mateMarndeckoro ananusa 10, 11 knacc EI'D, Tematuueckue
TeCThI, 0a30BBIN U IpoUILHEIN ypoBeHb, M.B. TkauéBa, M: «mpocsemieHue,
2023r.

-Anrebpa n Hayasia MateMatuueckoro ananuza 10,11 knacc, Meroguueckue
pPEKOMEH I, TocoOue i yuuTenen o01eo0pa3oBaTelibHbIX OpraHu3aIui

npodunbHbIN ypoBeHs, H.E denoposa, M: «Ipocsemenney, 2023r.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

-www.sch2000.ru

-www.fipi.ru

-ege.edu.ru

-Www.uztest.ru

-http://schools.techno.ru/tech/index.html

-http://www.catalog.alledu.ru/predmet/math/more2.html






