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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM U3 Haubosiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECNeYrnBaeT WHCTPYMEHTAIbHYIO 0azy AJis
U3Yy4YEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (HOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXO0IUMOM
JUIsl OCBOEHUsI MH(OpMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca oOydaroniuecs OBJIaJIeBaloOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTudeckon hopme.

Y4eOHbIii Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOTO aHallh3a 3aKJIaJlbIBaeT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TCHIICHIIUI Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHON JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHeHmero oopa3oBaHus U B
NOBCEIHEBHOH XMU3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLMSMHU aireOpbl M MaTeMaTHMYeCKOro aHaliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATH
YTBEPXKACHHS C MOMOIIBIO MHAYKIIMH U PacCy’kKJIaTh NEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHre ¥ KOHKpETH3allnio, a0CTparupoBaHWE M aHAJIOTHUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanmm3a» oOydJaroIuecs MONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITETFHOTO TOCTPOCHHSI MaTEMaTUYECKHX MOJEJICH pealbHbIX CUTYaIUH,
WHTEPIpPETAlUd  TONYYCHHBIX  pENICHUH, 3HAKOMATCA C  MpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpHpoOJAe, HAayKe U HCKYCCTBE, C
BBLIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00JiagaeT 3HAUYUTEIHHBIM BOCHUTATEIHHBIM TOTCHIIMATIOM,
KOTOpPBIN peanu3yeTcs Kak 4dYepe3 Y4YeOHBId MaTepuas, CIOCOOCTBYIOIINN
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NesATeNbHOCTH, TpeOyromed MNpOJOJDKUTEILHOM KOHIIEHTpAllMM  BHUMAHMS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTHU H  OTBETCTBEHHOCTH 32 TIOJyYCHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIN3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAI 00yYCHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIKM3a» BBIIEIEHBI CIEIYIOIUE COAepKATEIbHO-METOqUYEeCKue TuHuu: «Yucna
U BBIYHCIICHU», «DyHKIMK U TpaduKkmy, «YpaBHEHUS U HEepaBeHCTBa», «Hagana
MaTeMaTHYecKoro aHanuza», «MHoXkecTBa ©  Joruka». Bce ocHOBHbBIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha NPOTSHDKEHUH JABYX JIET
oOyueHusi Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHHWs, €CTECTBEHHO JOMOIHSIS
Jpyr JIpyra U MOCTENEHHO HACHIIAsiCh HOBBIMM TEMaMU W paszjaenamu. JaHHbIN
yueOHbII KypC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKUN aHAIM3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BCE Ooiiee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO popMHUpyeTCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb peanbHON
CUTYyallud, IPUMEHSTh 3HAaHUS, MOJIy4eHHbIE TIPU U3yUYeHHH y4eOHOro Kypca, Ui
pelIeHusl CaMOCTOSITETbHO COPMYITHMPOBAHHON MaTeMaTHYECKOW 3a7auu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenbHo-MeToIMYecKas: JTUHMS «YMcna W BBIYMCICHUS) 3aBEpIIacT
¢dopMHUpoBaHNE HABBIKOB UCIOJIb30BAHUS JACUCTBUTEIBHBIX YUCEIN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 00111ero o0pa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palMOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCIHOJIb30BAaHUE Pa3IMUHBIX
dopMm 3ammcu uyMcia, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH HPUOIMKEHHBIC
BBIUMCJIEHHS], OLIEHUBATh YUCIIOBbIE BbIpaXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCs MHOXECTBAa HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHEe Halelo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOMKECTBE IEJIBIX YHCEN, O0coOble CBOWCTBa
paIMOHANBHBIX M MUPPAIMOHATBHBIX YHCeN, apu(METHIECKIE ONEpaliy, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTETEHH HA MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCIHOJB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NMPUMEHEHHS JJISl PELICHHs Pa3UYHBbIX 3a]a4
dbopMupyeTcsi TpeCTaBIeHNE O €IUHCTBE MATeMaTUKH KaKk HayKd W €€ POJjH B
MOCTPOCHUN MOJIETIEH peanbHOr0 MHUpa, HIMPOKO HCIOIB3YIOTCS O0O0OIIeHHE U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpelIHero oOmiero oOpa3oBaHHUs, IMOCKOJbKY B Ka)XJIOM
pasgene IIporpamMmbl MpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OOydalolIuecs OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUs
palMOHANbHBIX, HPPAIMOHANbHBIX, TOKa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cozepkamx mnapaMerpbl. llomydyeHHbIE yMEHHS IIUPOKO HCIIONB3YIOTCS TpU
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOW3BOJHOM, MPHU PEIICHUH MPHUKIAIHBIX



3a/1a4y 1 337a4 Ha HaXOXKJEHUE HAaMOOJbUIMX U HAMMEHBIIUX 3HAYEHUH (YyHKUHUU.
JlanHast conmepkaTesbHas TMHUS BKJIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUN
BBITIOJIHATh  pacy€Tsl 1O  QopMmyrnaMm, MpeoOpa3oBaHUs  PAIMOHAIBHBIX,
UPpPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, & TaKXKE BbIPAKEHUU,
COJIepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3yyeHUro anreOGpandyecKkoro
MaTepuaja IPOUCXOJMUT  JaJIbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOT'O MBIIUICHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HABBIKU JICAYKTHUBHBIX
paccyxaeHudd, pabOTel ¢  CHUMBOJBHBIMH  (opmMamH,  MpEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnrebOpa
npeanaraetr d(pQPeKTUBHbIE HHCTPYMEHTHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JNUHUA «DyHKIMM W TpaduKu» TECHO
nepervieTaeTca ¢ JAPYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T MOCJIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHnue cTerneHHou,
MOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIIUHN NJIs pelieHus 3a7ad U3 APYTHX YUeOHBIX
MIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaKk M C pEIIeHHEeM YpaBHEHUI U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJyYeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOH cofepKaTebHON JIMHUN HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
paznuuHoi dopme: aHATUTHYECKOU, Tpaduyeckor u cioBecHo. Ero miyueHwue
CIIOCOOCTBYET Ppa3BUTHIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

ConepxartenbHas nuHusi «Hadama mareMaTM4ecKoro aHaau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaKk MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3aj]ad,
JIOCTYIHBIX 00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky CcHOXHBIX (YHKLIHMA, ONpeAeasiaTb HX HauOOJbIIME W HAaWMEHbIINE
3HAYEHUA, BBIYUCIATH IUIOMAAU QUTYp U OOBEMBI TEN, HaXOAUTh CKOPOCTH U
YCKOpEeHHUsl IpoleccoB. JlaHHas colep)KaTelibHas JIMHHS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUS MAaTEMAaTHYECKUX MOJENIEH pealbHbIX CUTYalHi,
MO3BOJIAET HAXOJWTh HAWIYyYIIEE pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4YE€CKOro
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMAITBLHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIONIMXCSI pe3ysbTaTaX, MOJYUYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKasl TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUHM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYyPC IIKOJIBHOW MaTeMaTHKU
U TpeiaraloT Hambosee YHUBEPCAIBHBIA SA3BIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUMIUIMHBL W WX MpWIOKEHUd B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXXHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTUKHM U HCIOJb30BaTh €ro JJIs BBIPAXKEHUS CBOUX MBICIIEH.
JpyruMm BaXXHbIM MpPU3HAKOM MaTEMaTUKM KakK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJAOBAaHUE OMpPEIEIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
0Oy4Yaronmxcs, MNO3BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOrO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIMPOBAHUSA, KOTOPbIE IPU3BaHBI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJENe peaJbHBIX
CUTyallull, HCCIENOBAaHUS STUX MOJENEH C IOMOUIbI amnmapara anreOpsl H
MaTE€MaTUYECKOr0 aHaju3a, WHTEPIpEeTalMd MOJYyYEeHHbIX pe3yJbTaToB. Takue
3aJlaHMA BIUIETEHBI B KAXK/IbII U3 Pa3JeoB MPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHAIl
y4e0HOro Kypca IIMPOKO HCIOJIb3YETCs AJs PelleHUs] NpUKIagHbIX 3amad. [lpu
pEIIEHNM  peaJbHBbIX  MPAKTHUYECKUX  3adady  oOydawliuecs  pa3BUBAIOT
HaOJIIOAATeNIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  aHAJIOTHI0, 0000maTh M KOHKPETU3MPOBAaTh  MpoOJeMmy.
JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTcs B IpOLECCe U3YUEHHs BCEX TEM YUeOHOro Kypca «AnreOpa 1 Hayasna
MaTEMaTUYECKOTrO aHaJU3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOro
aHanu3a» otBoAuTcs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Pannonanpabie uynciaa. OOBIKHOBEHHBIE W JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. I[lpumenenue npoOed U MPOLEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUM U PEajbHOW KU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JICUCTBUTEIBbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [Ipubmimk€HHbIE BHIYMCIICHHUS, TIPaBUIIa
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenp ¢ 1uenplM mnokaszareneM. buHoMm Hberotona. Hcenosb3oBanue
MOAXOASIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKIX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM OKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCUHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHBb
ypaBHEHUS. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-ciencTBus. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEIBIX U APOOHO-PAIIMOHANBHBIX YPaBHEHHUU U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW IEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOYJIEH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kodpdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPALUOHAIBHBIX YPABHCHUMH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHUS MOKAa3aTEIbHbBIX

YPaBHEHHUM.

[TpeoOpa3oBaHre BEIPAKCHHM, COACPIKAIITUX JIOTapU(MBI.

Jlorapupmuueckne ypaBHEHUSI. OcHOBHBIC METOJTbI pereHus
JorapuMUYECKUX ypaBHECHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHOMETpUYECKUX YPABHEHUH.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUH. OrnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYHCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEICIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NPUKIAIHBIX 33Jad C [OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOEHHOW MOJEIU €
ITIOMOIIBIO MaTPUI] ¥ ONIPEIEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyaldd C MOMOIIbIO
YPaBHEHHN W HEPABEHCTB. lIpMMEHEHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3lIMYHbBIX 00JacTel HAyKu W peallbHOU
KU3ZHU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbBIE (QYHKIMH.
Komnosummst gyskiuit. 'paduk  QyHKmu. OnemMeHTapHble NpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuuu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THBIC GyHKIMH. [leproanueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiee u HauMeHbliee 3Ha4yeHust GyHKIIMHA HAa POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OH CTeMeHH Kak (GyHKIUA OOpaTHOU
CTEINEHU C HaTYpaJIbHBIM [TOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] YpaBHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKINN YUCIIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduixu peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VUHY KA. MOHOTOHHBIE u OTpaHUYEHHbIC
MOCJEA0BaTENbHOCTU. VICTOpHUsT BOZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUECKON
IIPOIrpeCcCr. JIMHENHBIM U SKCIIOHEHIIMAIBHBIA pocT. Yucino e. Popmyra CI0KHbIX
npoueHTOB. Mcnonb30BaHWE TPOTPECCHMU [JI  PELICHHUS pEeajbHbIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadpukoB ¢ynkiuii. CBoiicTBa (GyHKIMNA HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pELICHMs HepaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMIA 715 peleHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
(bu3znyecKuil CMBICIT MPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduKy QyHKINU.

[IpousBoanble  3nemeHTapHblx  QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHHA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. [IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHMS PEATbHBIX MPOLECCOB M SBJICHHUI, NPU PEIICHUH 3aJad U3 JAPYyTHX
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPAaBHEHMUS.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne NpU3HAKOB JIETMMOCTH LEIbIX
gyuces, HauOonpmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinuaa s penieHus
3a/1a4 B LIEJIbIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpandeckas W TPUTOHOMETpHYECKas (OpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe orepanuud ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i CTeneHU U3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJI JIJIsl pelieHusT PU3NIEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3IUYHbIX OO0JacTel HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJYyYEHHBIX PE3yJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux xomnozunuu Qyskuil. ['eomMerpuyeckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN Jis HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPH PEUIEHUHU 3a1ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIbHOM KU3HU.

Havana MmaTeMaTH4eCcKOro aHaju3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxokaenue  HauOonbIIero M HAMMEHBILIETO0  3HAYEHUU
HENPEPBHIBHON (YHKITMN HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 3a/ladax, ISl OMNPENCIICHUS CKOPOCTH M YCKOPEHHUS IMpouecca,
3aJJaHHOTO (HOPMYJIION WK TpauKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruucnenune
ornpenenéHHoro uurerpaia mno ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga s HAXOXKIEHUS IUIOMAAeH IIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHInanTbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA YPOBHE CPEJHEI'O OBIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
MpoIeAyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMEHHe
B3aMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCHUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBAXKEHHUS K
MPOIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYTrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUHN, PacCy IACHUN, BOCIPUUMYINBOCTD
K MAaT€MaTUYECKHAM acCIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUSI TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OT/IbIXa, peryisipHas (u3nUecKass aKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeli mpodeccnr U pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HaIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COI[UATBLHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa SKOJIOTHYECKUX MPoOIeM, OpUeHTAIUS
HA TIPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amady B 00JiacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPY KAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOINECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEHYECKON AesTENbHOCTH, STaroB €€
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHSL LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypol Kak CpEJICTBOM IMO3HAHHUS MHpA,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATHUAMH, (DOPMYITHpPOBATH
OTIpEJICIICHHS TIOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCHU(DHUKAINH,
OCHOBaHWMSI 17151 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh W  NPEeOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX M YTBEPKICHUSX, Mpearatb KpUTEPUH s
BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAMBATh apTyYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBINA SKCTICPUMEHT, HCCIICOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO pE3yJbTaTam
MPOBEIEHHOTO  HAOJIIOJICHMs, UCCIEIOBAaHUS, OLIEHUBATh  JIOCTOBEPHOCTh
MOJIYYE€HHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ACHUIIUTHI HHPOPMAIMK, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBAaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WTIOCTPUPOBATh TpaUUueCcKy;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U () OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSIMHU H
HEeasIMH  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYUYEHHBIN pe3ybTarT;

B X0Jie OOCY>XKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMO TEMBlI,
npoOJjieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh UJEH, HAalleJeHHbIE Ha TIOMCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YUYaCTHHKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3UIUNA, B KOPPEKTHOU (opme
bopMyIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (QopMaT BBICTYIUICHHS € Y4YE€TOM 3ajad
MIpE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA MHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0amMu CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MIPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aja4H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JIOCTHKEHUS WIM HEJOCTHKEHUS PE3yJbTaTOB JEATEIIBHOCTH, HAXOIUTh OIIHOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl mNpU pelIeHWH Y4YeOHBIX 3ajay, NPUHUMATh II€db COBMECTHOM
JeSATeIIbHOCTH, IUIAHUPOBATh OPTraHU3aIlUI0 COBMECTHOM paboThl, pacmnpeneisTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJIaTh TIPOIIECC M PE3yJbTar padoOTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAUMHUPOBATh CBOM JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIICHHBATh
KaueCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 10 kiacce oOyyaromuiicss MOJIYYUT CIEIYIOIINE
npeIMEeTHbIE Pe3yJbTaThl IO OTJAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOIo
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHATN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHAIIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YHCTIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIa OKPYTICHUSI, IPUKUIKY U
OLICHKY pe€3yJbTaTa BbIUMCICHUN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YHCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(M YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, aPKKOCHUHYC M apKTAHT€HC YHUCIIOBOTO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOO/IHO OINEPUPOBATh NMOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJBl PEIICHHUS pAalUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHUM, IPUMEHATb METOJ HWHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LeJbIMM KO3(p(UUIUEHTAMH, KOPHM MHOTOWIEHA, HPUMEHAThH
JIeJICHE MHOTOWIEHA Ha MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS PELIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ero TeOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWMCTBA ONPENENUTENA 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YEHUs,
IIPUMEHSTh ONPEACIIUTENIN Uil PELIEHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHW,
MOJEIIMPOBATh PEAIbHBIE CUTYALIMU C IIOMOIIBIO CUCTEMbI JIUHEHUHBIX YPaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUEHHBIN pPE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBHM C€ KOPHSIMHU [UIsi [peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAJIbHBIM I10Ka3aTelIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSMHU: HppaIOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(MHUYECKHEe YpaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh IMMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXxoaumble  (HOPMYJIBI  JIJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJOBHIO 3aJa4yd, HCCIEAOBAThH
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara anreopsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMHIO3uUMs (yHKUMWA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpaduKoB PYHKITUN;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HauYeHUN QYHKIHUH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckrie QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHbIIEe 3Ha4YeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HelabIM ToKazareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJlbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIUM OOpaTHOM CTENEeHU ¢
HaTYpaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKINU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHKUE U TOCTPOEHUE UX TpadUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudmMuyeckas
GbyHKIIMHA, WX CBOWCTBA W TpadUKH, WCIOIL30BATh MX TpadUKH IJIs PEIICHUS
YPaBHEHHI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oTpe/ieTIeHNe TPUTOHOMETPHUUECKUX (QYHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKIMHA Ui HCCIEAOBAHUSA MPOIECCOB U
3aBHCUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U pealbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCMOCTH MEXKy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIAMU: apumeTHdecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsl T€OMETPUYECKask MPOTPECCHs], TUHEHHBIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHHE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
MIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIpPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MAaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OECKOHEUYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI Tpaduka GyHKINN;

CBOOOJHO ONEPUPOBATH IMOHATHEM: (PYHKLHMS, HENpEPbIBHAS Ha OTpPE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUHN AJIS peLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBI, TPOU3BEIACHUS, YACTHOTO M KOMIIO3UIUU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peneHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpalMi  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3ATEINbCTBO, PABHOCUIIbHbBIE
YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyyaromuics TOJYYHUT CIEIYIONIUE
MpeIMETHbIE PEe3yJbTaThl O OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hauyajla MaTEMaTUYECKOTO aHAIN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBATh MOHATUSMHU: HATypajdbHOE U 1LEJI0€ YHUCIIO,
MHOKECTBA HATypalbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypasbHBIX 4McCeNn sl pelIeHHs 3a1a4, IPUMEHSTh
anroputm EBkinna;

CBOOOJHO ONEPUPOBATH IMOHATHEM OCTaTKa MO MOAYJI0, 3alKUChIBATh
HATypaJIbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCia B alreOpanyeckod u
TPUTOHOMETPHUUYECKOU (hOpMeE, BBIMOJIHATH apu(PMETHUECKUE ONEPALMU C HUMHU U
n300pakaTh Ha KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALMOHAIIbHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCUJIBHBIX MIEPEXO/JIOB;

OCYUIECTBJISATL OTOOpP KOpPHEW TpU pEUICHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOJIMMbIe  (QOPMYJbI  JJIsl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBbI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI 1 HEPABECHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
gorapuMUyYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJId U apaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKkKe 3ajJlay ¢ mapaMeTpamy;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha $S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 33J1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM afiapara anreopsl,
MHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHITHSAMHU: TpPaPUKA TPUTOHOMETPUUECCKUX
byHKIUH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvajia MaTeMaTH4eCKOI0 aHAJIHU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y O3KCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXICHUS HAWIy4lIEero pELUICHUS B
MPUKJIAOHBIX, B TOM 4YHUCIE COLUHAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICJICHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3aJlaHHOro (opmyion wuin
rpadukom;



CBOOOIHO OMEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeACTEHHBIN
UHTErpall, HAaXOJIWUTh NEepBOOOpa3HBIC AIIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpan no Gpopmyne Herotona-Jleitonuna;

HAXOJUTh IJIOUIA/IU THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETPAIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM HA TPUMEPE
cocraBieHus TudpepeHnaNIbHbIX YPaBHEHU;

pemaTts MPUKIaJHbIE 3a7aud, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
(bu3NYECKOro XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanpHble ypaBHEHHS U 24 1

HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

ypaBHEHUH

Oyukiun u rpapuku. CreneHHas QyHKIHS C 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BeIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH U IPOTPECCUN 10

Henpepeieabie pynkuuu. [Iponssoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeIbHBIC U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie grcia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(PMUUECKUX 12 1

ypaBHEHUH

3ana4yy ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 15 1

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 135 9 0






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipaxrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:
1 MHoecTBO, Oniepaluy HaJl MHOKECTBAMU 1
U UX CBOIICTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHre TeopEeTUKO-MHOKECTBEHHOTO 1
arnmapara JJs pelieHus 3a1ad
Panronanbsubie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIEC IPOOU, TIPOIICHTHI, 1
OecKOHEYHbIE IepuoANYECcKre Apodu
Paronaneubie uncna. OOBIKHOBEHHBIE U
5 JECSITUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE TIEPUOMUECKUE TPpooH
6 [Tpumenenue npobeit u MPOLEHTOB s 1
pelIeHus NPUKIIaJHBIX 3a7a4
7 [Tpumenenue apoOeii U MPOLEHTOB IS 1
pelIeHs TPUKIAIHbIX 3a7a4
8 JleiicTBuTeNbHBIC YKcia. PaimonanbHbIe U 1
MppaloHaIbHbIC YKCIIa
9 Apudmernueckue onepanum ¢ 1
JENCTBUTENBbHBIMU YUCIIAMU
10 Mopaynb 1eCTBUTENBHOTO YUCIIA U €T0 1

CBOHCTBA



11

12

13

14

15

16

17
18

[TpubnmkE€HHBIE BHIYUCICHUS, TPaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILIEHUS LEBIX U
JIpOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOJIbI PEIIEHHUS LETbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIpOOHO-palMOHANIbHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOrouieHsl OT OJHOU NEPEMEHHOM.
Jlenenne MHOTouI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabIMu KO3 GUIIMEeHTaMH.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHU

Pemenne cuctem JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JTUHEUHBIX YPABHEHUH.
Onpenenuresib MaTPUIBI 2X2, €T
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

20

21

Onpenenuresib MaTPUILBI 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOICTBA;
BBIUHCJICHHE €T0 3HAYEHUS

[Ipumenenue onpenenuTes s PEIICHHs
CHUCTEMBI JINHEHHBIX YPaBHEHU



22

23

24

Pemenne nmpukinagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Kontposnbhas pabora: "PanmronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

25

@OyHK1MsA, cI0co0bI 3aJaHUS (QYHKIUH.
B3anmuo oOpartusie ¢pynkunu. Kommnosumms
byHKIUI

26

27

28

29

30

I'padux hysakmmm. DnemeHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINI

O06nacTh onpeAesieHus] © MHOYKECTBO
3HaueHni pynkuu. Hynu Gyskmmm.
[TpoMexyTkH 3HaK MOCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKIINU.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()yHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.
HawuOonpIiee 1 HauMeHblIlee 3HaAYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jluneiinas, kBaapaTuyHas U ApoOHO-
TUHeWHas QyHKIUN

31

32

DJeMeHTapHOe UcCieI0BaHue U
MOCTPOCHUE TPAPUKOB ITHX (PYHKLIUH
DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTpOeHUE TpaduKOB ITUX QYHKIUN

33

Crenens ¢ OCJIBIM ITIOKA3aTCIICM. bunom



Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeleM. buaom

34 Hprotona
CrenenHast QyHKIUS C HATypATbHBIM U

35 LeJIbIM IOKa3aTeneM. E€ cBoiicTBa 1
rpapux

36 Kontponbhas paborta: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadgux"

37 ApudmeTraeckuii KOpeHb HATYpPaTbHOU
CTEIEHHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HATYPAIBHON
CTEIEHHU U €ro CBOKCTBA

39 [TpeoOpa3oBaHrs YHCIOBBIX BBIPAKCHHUIA,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKCHHIHA,
CoJIeprKalIiX CTENeHH U KOPHU

41 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIEpIKAINX CTETICHH U KOPHU
WppanmonansHeie ypaBHeHU. OCHOBHbBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanuonaneubie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHHUS UPPAITUOHATBHBIX
ypaBHEHUH
WppatmonansHeie ypaBHeHU. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPATMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT



UppaAlMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B PEIEHUN

46 MppalMOHAIbHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
MpPpalMOHAIbHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE IEPEXObI B PEIICHUU
UppaLMOHATIBHBIX YPAaBHEHUN
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHU

49 Kak (PYHKIIMM OOPaTHOM CTEICHHU C
HaTypaJbHbIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 Kak (PyHKIIMH OOPaTHOM CTEIeHHU C
HaTypaJIbHbIM I1OKa3aTeleM
Konrponsnas pabdora: "CpoiicTBa u rpadux

o1 KOpH: N-0H crenenu. MppannoHanbHble
ypaBHeHus"

59 CreneHs ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
e€ CBOMCTBA

53 CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsp ¢ palMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

55 [TokazarenbHast pyHKIMA, €€ CBOWCTBA U
rpapux

56 Hcnonb3oBanue rpaduka GyHKINUN AT
pelIeHUs] ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKINUN A7

peuIeHusl ypaBHEHU I



IloxazaTennHBIE YpaBHCHUA. OCHOBHEBIE

58 METO/BbI pEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUH
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/Ibl PEIICHHS TOKA3aTEIbHbIX 1
ypaBHEHUH
[TokazaTtenbHbie ypaBHEeHUsI. OCHOBHBIE

60 METO/Ibl PEIICHHSI TTOKa3aTeIbHBIX 1
ypaBHEHUH

61 Konrponbnas padora: "[lokazaTenbHas 1
¢ynknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uncna. CBoicTBa Jorapudpma 1

63 Jlorapugm umncna. CBoicTBa Jorapudpma 1

64 Jlorapugm umncna. CoiicTBa jJorapudpma 1

65 JlecaTHYHBIC U HATYpaAJIbHBIC JTOTAPUPMBI 1

66 JlecaTuuHble U HaTypaJbHbIE JOTapr(pMbI 1

67 [TpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX 1
JorapuQmbl

68 [TpeoOpa3oBanue BEIpAXKEHUH, COEPIKAIINX 1
norapudmbl

69 [TpeoOpa3oBaHue BEIpAXKEHUH, COIEPIKAIINX 1
JorapuQmbl

70 Jlorapupmuueckas ¢pyHKIMs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapupmuueckas ¢pyHKIus, €€ CBOWCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peluIeHus ypaBHEHU I



Hcnons3oBanue rpaduka QyHKIUU AJs

3 peLIeHUs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTapUPMUIECKUX
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl pelIeHus JorapuPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

76 METOBI pEIIeHUs ToTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHWIIBHBIE NTEPEXOABI B PELLICHUU
JOrapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
JorapupMHUUECKUX ypaBHEHUN

79 Konrponsnas pabora: "Jlorapudmuueckas
¢ysknus. Jlorapupmuueckue ypaBHeHus"

80 CuHycC, KOCHHYC, TAHI'€HC U KOTAHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHI€HC
YHCIOBOIO apryMeHTa

82 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 olpeielIeHue TPUrOHOMETPUUYECKUX

(YHKLNI YUCIOBOTO apryMeHTa



TpuronomeTrpuyeckas OKpyXHOCTb,

85 oTpeieNIieHue TPUTOHOMETPUIECKIX 1
(GyHKIUI YUCITIOBOTO apTryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Tpeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

01 [IpeobOpa3zoBaHKe TPUTOHOMETPUUECKUX 1
BBIPAYKECHHI

92 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPKEHUI

93 [IpeoOpa3oBaHrEe TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

94 Pemienne TpUroHOMETpUYECKUX YPaBHEHUI 1

95 Pelienue TpuroHoMeTpUUECKUX YpaBHEHUM 1

96 Pemenue TpuroHoMeTprUYeCKUX yYpaBHEHUM 1

97 Pelienne TpUroHOMeTpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHOMETpHYECKUX YpaBHEHUM 1

99 Pemenne TpUrOoHOMETPHUYECKUX YPaBHEHUI 1

100 Pemenue TpuroHoMeTpHYECKUX YpaBHEHUM 1
Kontponbhas pabota:

101 "TpuroHomMeTprUIeCKUE BBIPAKCHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 [TocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHuUs 1

nocienoBareiibHocTel. Meton




MaTeMaTH4eCKOM HHAYKIOUH

MOHOTOHHBIE B OI'paHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. VicTopHs aHamm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaromasi reoMeTpUIecKast
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBAIOIICH
TEOMETPUUYECKOH MPOTPECCUH

108 JIMHEeHBIN ¥ YKCIOHEHIIUAIBHBIA POCT.
Yucno e. DopmMyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHIUAIBHBIA POCT.
Yucno e. DopMyna CI0KHBIX MPOLEHTOB

110 Hcnonbp30BaHNE IPOTPECCUM ISl PEIICHUS
peanbHbIX 33a]]au MPUKJIAJHOTO XapaKTepa

111 Kontponbhas paboTa:
"IlociienoBarenbHOCTH U Iporpeccuu”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpauKOB
byHKIUI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo HHTEPBAIOB ISl PEIICHUS

HEPaBEHCTB



MeTOI[ HHTCPBAJIOB IS PCHICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB TSI PEILICHHSI
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

120 [TpuMeHeHne CBOWCTB HEMTPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

121 ITepBas u BTOpas mpou3BOAHBIC (DYHKITMH

122 OnpeﬂeHeane, TE€OMETPUUECKUIN CMBICIT
MIPOM3BOTHOU

123 Onpenenenue, GU3NUECKUI CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTelbHOU K TpauKy
byHKITUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUH

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

128 [Tpou3BoiHast CyMMBbI, IPOU3BEICHNU,
YaCTHOT'O M KOMIO3HIIMU (PYHKLIUH

129 [Tpou3BoHAs CyMMBI, TPOU3BEICHNUS,
YACTHOTO U KOMITO3UIIMM (DYyHKIIMH

130 [Tpou3BoHAs CyMMBI, IPONU3BEICHHUS,
YACTHOTO U KOMITO3ULIMH (DYyHKIIMH

131 KonTtponbhas padora: "[IponsBogHas"

132 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS



3HaHui: "YpaBHeHUs"

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS

133 . 1
3HaHuil: "OyHKIIN"
134 HToroBast KOHTpOJIbHAsA paboTa
135 Hrorosasi koHTposIbHAs paboTa
136 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



11 KITACC

Ne i/

Tema ypoka

IIpuMeHeHne IpOU3BOIHOM K
UCCJIEIOBaHHIO (PYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprumeneHne nponu3BOAHON K
UCCJICIOBAHMIO (PYHKIMI HA MOHOTOHHOCTh
1 BKCTPEMYMBI

[IpumeneHre npou3BOIHOMN K
UCCJICIOBAHMIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne MpoOn3BOIHOM K
UCCIIeI0BaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre npou3BOIHOMN K
UCCJIEIOBaHUIO (PYHKIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHOMN K
UCCIIETIOBAaHMIO (DYHKITMIT HA MOHOTOHHOCTh
1 DKCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO U
HaMMEHBILIETO 3HAYEHUSI HEPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

HaxoxneHue HaMOOJIBIIIET0 U

KoaudecTBO 4acoB

Bcero

KonTposbHubie
padoThl

IIpakTn4yeckue
padoThbI

Jara
U3ydeHusl

01.09.2025

02.09.2025

03.09.2025

04.09.2025

08.09.2025

09.09.2025

10.09.2025

11.09.2025

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl




10

11

HAMMEHBIIETO 3HAYCHUS HENPEPHIBHOM
(GyHKLIUU Ha OTpE3Ke

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(bYHKLUU Ha OTpe3Ke

HaxoxaeHnre HanOOJIbIIEero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMHA Ha OTPE3KE

Haxoxnenre HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

15.09.2025

16.09.2025

17.09.2025

12

13

14

15

16

Haxoxnenne HanOoJIbIIEro U
HAUMEHBIIIETO 3HAYEHUS HEPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

[IprmeneHre npou3BOAHOMN ISt
HaXO0JICHUS HAWTYUYIIEro PEIICHUS B
MPUKIIAIHBIX 3a/1a49axX

[IpumeneHnre npou3BOIHOMN A1t
HaXO0XICHUS HaI/IJ'Iy‘-IH_IeFO pGIHGHI/IfI B
MPUKJIAIHBIX 33a/1a4ax

[TIprmeneHre nponu3BOIHOMN IJIst
ONpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoiiecca, 3a1aHHOT0 (POPMYIION HUITH
rpadgukom

[IprmeneHre npou3BOAHOMN ISt
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
mpoiiecca, 3a1aHHOT0 (POPMYIION UITH
rpadgukom

18.09.2025

22.09.2025

23.09.2025

24.09.2025

25.09.2025



29.09.2025

17 Kommozwutus ¢yHKimiz

18 Kommozutus GyHKImii 30.09.2025

19 Kommozwurus ¢yHKimiz 01.10.2025

20 FCOMeTpI/IquIfI/Ie o0Opa3sl ypaBHEHUN Ha 02.10.2025
KOOPJMHATHOH TIOCKOCTH

91 FCOMeTpI/ILIeCIfI/Ie o0pa3sl ypaBHEHU! Ha 06.10.2025
KOOPJMHATHOM TIIOCKOCTH

. n

99 KOHTpOszHasI pabora: I/IccneL[OBa}vme 07.10.2025
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHas, OCHOBHOE CBOHCTBO 08.10.2025
epBOOOPA3HBIX

24 [TepBooOpa3HbIe dNEMEHTAPHBIX (YHKITUH. 09.10.2025
[TpaBuiia HaX0XkI€HUS IEPBOOOPA3HBIX

o5 [TepBooOpa3Hble 371eMEHTAPHBIX (YHKIUH. 13.10.2075
[TpaBuiia Hax0XkIeHUST IEPBOOOPA3HBIX

26 WNHurerpain. I'eoMeTprudecKuii CMbICI 14.10.2025
WHTETpaJia

97 Brruncnenue onpeneneHH(iro UHTETpaa 15.10.2025
no ¢popmyne Hetorona-Jleitbuuma

08 Berancnenue onpeneneHH(iro WHTETpaia 16.10.2025
o ¢popmyne Hrrorona-JIeiiOauia

29 HpHMeHei{He WHTETpaa I HaXOXICHHUS 20.10.2025
TUTOIAAEH TUIOCKHUX (UTYP

30 [IpuMmeHeHne uHTerpaia 1 HaX0XKACHUS 21.10.2025

00BEMOB reOMETPUUECKHUX TEI



[Tpumeps! pemenuit AuddepeHnnarbHbIX

31 22.10.2025
ypaBHEHUH

39 HpI/IMepI)IupeﬂleHI/II/I g depeHnrnaIbHbIX 23.10.2025
ypaBHEHUH
MaremaTrnyeckoe MOACIUPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIBIO 05.11.2025
UG depeHIMATBHBIX YpaBHEHUI

. n

34 KOHTpOHI:HaH pabota: "I[lepBooOpazHas u 06.11.2025
UHTETrpal

35 TpI/Ij"OHOMeTpI/I‘leCKI/Ie GyHKLINHU, UX 10.11.2025
CBOMCTBA U rpaduKu

36 TpI/IVFOHOMeTqueCKHe (byHKLINHU, UX 11.11.2025
cBOiicTBa U rpaduKu

37 TpI/IfOHOMeTpI/I‘-IeCKI/Ie byHKUMHU, UX 12.11.2025
CBOICTBA U TpapuKu

38 TpI/Ij"OHOMeTpI/I‘leCKI/Ie GyHKLINHU, UX 13.11.2025
CBOMCTBA U rpaduKu

39 TpI/IfOHOMeTpI/IIIeCKI/Ie byHKINHN, UX 17.11.2075
CBOICTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHHUH C IOMOILBIO 18.11.2025
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C TIOMOIIBIO 19.11.2025
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTOMOIIBIO 20.11.2025

TPUTOHOMETPUUYECKOIN OKPYKHOCTH



OT160p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHHUH C IOMOILBIO 24.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienne TpuroHoMeTpHUYECKUX 25.11.2025
HEPABEHCTB

45 Perenue TpuroHOMETpUYECKUX 26.11.2025
HEPABEHCTB

46 Pemenne TpuroHoMeTpuueCcKuX 2711.2025
HEPABEHCTB

47 Pemienue TpuroHoMeTpuyECKUX 01.12.2025
HEPaBEHCTB
Kontponbnas padora: "I 'paduku

48 TPUTOHOMETPUUECKUX (PYHKITHI. 02.12.2025
Tpuronomerpudeckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELLIEHUS 03.12.2025
MIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILICHHS 04.12.2025
[I0Ka3aTeNIbHbIX HEPABEHCTB

51 OcHOBHbBIE METO/IbI PELLIEHUS 08.12.2025
II0Ka3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELLIEHUS 09.12.2025
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHHS 10.12.2075
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS 11.12.2025
JOrapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IbI PELLIEHUS 15.12.2025

norapu(MUIECKIX HEPABEHCTB



OCHOBHBIC MCTO/JbI pCHICHUA

56 16.12.2025
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PEIICHUS 17.12.2075
UppalMOHATIBHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IbI PEIICHHUSI 18.12.2075
UppalMOHATIHHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHHS 99122075
UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHHS 23.12.2025
UppalMOHAIbHBIX HEPABEHCTB

61 ['paduueckue MeTO b1 peme}umsl 24.12.2025
UpPpaLMOHATIBHBIX YPAaBHEHUN

62 ['paduueckue MeTo bl peLIeHUs 25.12.2025
UPPaLMOHATIBLHBIX YPAaBHEHUN

63 I'padguueckue MeTobI peuzeHHﬂ 29.12.2025
[I0Ka3aTeIbHbIX YPaBHECHUN

64 ['paduueckue METOIBI peLICHHUS 30.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

65 I'padrueckue MeTObl peLIEHUs 12.01.2026
JOrapupMHUUECKUX ypaBHEHUN

66 I'paduueckue MeToabl peleHus 13.01.2026
JOrapu(pMHUECKUX HEPABEHCTB

67 ['padrueckue METOIBI peLICHHUS 14.01.2026
norapu(pMUIECKIX HEPABEHCTB
['padmyeckue METOABI PEeIICHUS

68 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX 15.01.2026

ypaBHEHUH



69

70

71

72

73

74

75

76

77

78

79

I'paduueckue MeTobl peLeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH

['paduyeckue MeToAbI peLICHUS
MOKa3aTEeNbHBIX U JTOTapu(hMUIECKUX
HEPABEHCTB

['padpraeckue MeTobI pelIeHUs
MOKa3aTEeNbHBIX U JIOrapu(MUYECKUX
HEpPABEHCTB

Konrtponsnas pabora: "UppanuoHansHble,
MOKa3aTeNbHbIE U JJorapupMUuecKue
HepaBeHCTBA"

KommnnekcHsle uncna. Anrebpandeckas u
TpUroHOMeTprudecKast HOPMBI 3aIUCH
KOMIUIEKCHOT'O YHclia

KomnnekcHsle uncna. Anrebpandeckas u
TpUroHOMeTpUYecKast (YOPMBI 3arUCH
KOMIUIEKCHOT'O YHClia

ApudmeTrnueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU
ApudmeTrnueckue onepanum ¢
KOMIUIEKCHBIMU YHCTIaMHU

N300pakeHre KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOH INIOCKOCTH

®opmyna Myaspa. KopHu N-o#1 cteneHu u3
KOMIUIEKCHOTO YHCJIa

19.01.2026

20.01.2026

21.01.2026

22.01.2026

26.01.2026

27.01.2026

28.01.2026

29.01.2026

02.02.2026

03.02.2026

04.02.2026



®opmyna Myaspa. Kopau N-oii crenenu u3

80 05.02.2026
KOMIUIEKCHOTO YHCIia
[TpruMeHeHHe KOMIUTEKCHBIX YHCEIT JISI

81 pereHus: GU3NIECKUX ¥ T€OMETPHUSCKUX 09.02.2026
3a1au

. n

82 KonTponbhas pabota: "KomruiekcHbie 10.02.2026
ymcna"

83 HatypanbHble 1 Lensle yucia 11.02.2026

84 HarypanbHble u 11ebie yncia 12.02.2026

85 [TpumeHeHre TPU3HAKOB IETUMOCTH 16.02.2026
LENbIX YUCEell

86 [TpuMmeHeHre NpU3HAKOB IETUMOCTH 17.02.2026
LEJBIX YUCEeIl

87 [TpumeHeHre TpU3HAKOB AETUMOCTH 18.02.2026
uensix yncen: HOJl u HOK

88 [TpumeHeHre TPU3HAKOB IETUMOCTH 19.02.2026
nensix uyncen: HOJl u HOK

89 [TpuMeHEeHNE IPU3HAKOB JICTUMOCTH 24.02.2026
LEJBIX YUCeI: OCTaTKH 10 MOYJTIO

90 [TpuMeHeHre IPU3HAKOB JISTUMOCTH 25.02.2026
IEJTBIX YUCEI: OCTATKH 110 MOYJTIO
[TpuMmeHeHre TPU3HAKOB IETUMOCTH

91 EJTBIX YUCEeIT: aNropuT™ EBKInma jyis 26.02.2026
pEIIeHHs 3a7a4 B LIEJIBIX YHCIaX

. n
92 Kontponbnas pabota: "Teopus menbix 02.03.2026

yucen"




93

94

95

96

CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-
CJIeICTBUS

CucreMa ¥ COBOKYITHOCTh YPaBHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIeJICTBUS

OcHOBHEIC MCTO/JbI PCHICHUA CUCTEM U

COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUI

OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U
COBOKYITHOCTEY MpPaLMOHAIBHBIX
ypaBHEHUH

03.03.2026

04.03.2026

05.03.2026

10.03.2026

97

98

99

100

101

OCHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
ypaBHEHUH

OcHOBHBIE MCTO/JbI PCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

IIpuMeHeHne CUCTEM K PELIECHUI0
MaTeMaTHYECKUX 3a/1a4 U 3aJ1a4 U3
pa3IUYHbIX 00JacTel HAyKU U pealbHON
’KM3HU, HHTEPIpPETaLys OITYyYCHHbIX
pE3yJIbTAaTOB

11.03.2026

12.03.2026

16.03.2026

17.03.2026

18.03.2026



HpI/IMeHeHI/IC CUCTEM K PCHICHUIO
MATEMAaTHYCCKUX 3a1a4 U 3a71a4 U3

102 pa3IMyYHBIX 00JacTel HAYKU U PeaIbHOMN
JKU3HU, HHTEPIPETALNS TTOTyIESHHBIX 19.03.2026
pe3yIbTaToB
[IpuMmeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/a4 U 3a/1a4 13
103 pa3IMYHBIX 00IacTel HAYKU U PEATbHON
JKU3HU, HHTEPIPETALUs TOTyUYEeHHBIX 23.03.2026
pe3yIbTaToB
Konrponsnas padora: "Cucrembl
104 paIOHATBHBIX, UPPAMOHAEHBIX
MOKA3aTENBHBIX U JTIOTapU(YMUUECKUX 24.03.2026
ypaBHEeHUI"
105 PanmonansHbIe ypaBHEHHUS C ITapaMeTpamMu 25.03.2026
106 PanmonanbsHbIE HEpAaBEHCTBA C 12.02.2026
napaMmeTrpamu
107 PanroHanpHbIC CHCTEMBI ¢ TTapaMeTpamMu 16.02.2026
108 HpparmoHanbHbIe YpaBHCHHS, 17.02.2026
HEPaBEHCTBA C TapaMeTpaMu
109 HppaiimoHansHbIe CUCTEMBI C 18.02.2026
napaMeTpamu
110 [TokazaTenbHBIE YpaBHEHUS, HEPABEHCTBA C 19.02.2026
napaMeTpamu
111 IToka3aTenbHBIE CHCTEMBI C TAPAMETPAMHU 26.03.2026
112 Jlorapupmuueckue ypaBHEHHS, 06.04.2026



113

HCPABCHCTBA C ITapaMCTpaMu

Jlorapupmuueckne CUCTEMBI ¢
napaMeTrpamMmu

07.04.2026

114

TpUroHOMETPUUECKUE YPABHEHHUS C
rapameTpamu

08.04.2026

115

116

117

TpuroHomeTpruvecKkre HEpaBEeHCTBA C
napameTpamu

TpUroHoMeTpUYECKHE CUCTEMBI C
napaMeTrpamu

[TocTpoenue u ucciaegoBaHue
MAaTEMATHUYCCKUX MOI[CJIGfI PCATBbHBIX
CUTYallMil C TOMOIIbIO YPAaBHEHUH C
napameTpamu

09.04.2026

13.04.2026

14.04.2026

118

[TocTpoeHue u uccienoBanue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYyalUi C IIOMOUIBIO CUCTEM YPABHEHUN
C IapameTpaMu

15.04.2026

119

120

[TocTpoeHue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEATIbHBIX
CUTYyalUi C IIOMOUIBIO CUCTEM YPABHEHUN
C IapameTpaMu

KoHnTtponbhas pabora: "3agauu ¢
napamerpamu’

16.04.2026

20.04.2026

121

122

[ToBTOpEeHME, 0000IIEHUE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

29.04.2026

30.04.2026



[ToBTOpEHME, 0000IIEHUE, CUCTEMATHU3AIIHS

123 3HaHui: "YpaBHeHus. Cucremsl 1 04.05.2026
ypaBHEeHHUI"

124 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATHU3AIIHS 1 05.05.2026
3HaHuii: "HepaBencrsa"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 06.05.2026
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 07.05.2026
3HaHuii: "HepaBencrtna"

127 HOBTOPGHI/I@, o0o01Ienue, (iI/ICTeMaTI/ISaHI/ISI 1 12.05.2026
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 HOBTOPGHI/IG, o0o01Ienue, (iI/ICTeMaTI/ISaHI/ISI 1 13.05.2026
3HaHuii: "[IpousBonHas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 14.05.2026
3HaHuil: "[IpousBonHas u e€ npumeHeHue"

130 HOBTOPGHI/I@, 000011IeHHE, CUCTEMATU3ALUS 1 18.05.2026
3HaHui: "MHTErpan u ero npumeHenue"

131 [ToBTOpeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1 19.05.2026
3HaHuil: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUS 1 20.05.2026
3HaHuil: "OyHKIun"

133 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIHS 1 21.05.2026
3HaHuil: "OyHKIMKN"

134 HtoroBast KOHTpoJbHAs paboTa 1 25.05.2026

135 HOBTopeHHe, 000011IeHNEe, CUCTEMATU3AINS 1 26.05.2026

OBUIEE KOJIMYECTBO YACOB I10 136



ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero o0pa3oBaHus
pe3yJabTara
1 Yucna v BIYUCICHUS
11 OmnepupoBaTh NOHATHAMM: pPALUOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIeCATUYHAs JPOOb, MPOLIEHTHI
12 BemonHATe  apudmernyeckue  onmepauuMM € PAlMOHAIBHBIMM U
' JIeMCTBUTENLHBIMU YNCIIaAMHU
13 BoInonHATE TpUOIMHKEHHBIE BEIYMCICHHS, UCTIONb3YS TIPAaBUIIa OKPYTIICHNUS,
' JIeJIaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUM
OnepupoBaTh NOHATHSMM: CTENEHb C LEJIBIM II0Ka3aTelIeM, CTaHAApTHAas
14 ¢dopma 3amMcu ACHCTBUTENBHOIO 4YMCIIa, KOPEHb HATypaJbHON CTENEeHH;
' UCTOJIB30BATh MOAXOJAIYI0 (HOpMY 3allUCH JACUCTBUTEIBHBIX YHCEN IS
pelIeHns MPaKTUYECKUX 3aJ]a4 U IPECTaBICHNS JaHHBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
1.5 UCIOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHMsI U HEpABEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, YPaBHEHME, HEPABEHCTBO, LIEINIOE,
2.1 panoHaiIbHOE, MppalOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
99 BoimonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M MPPALMOHAIBHBIX
2.3 BBID@)KEHUI M peliaTb OCHOBHBIE THUIIBI ILEJbIX, PpAlHMOHAIBHBIX MU
UppaloHaIbHBIX YPaBHEHUH U HEPABECHCTB
94 [IpuMeHATh ypaBHEHHMs M HEpaBEHCTBA JUIs PELICHHsS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU
MogenupoBaTh peajbHbIE CHTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJauyd, HCCIEN0BATh
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHUEM anIapara areOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3alaHusl QYHKIMH, 00JaCTh

onpesesieHus] U MHOXKECTBO 3HaueHWil ¢yHKuuu, rpadpux QyHKUIUY,




B3aMMHO OOpaTHbIC (PYHKITUU

OnepupoBaTb NOHATUAMU: UYETHOCTb W HEUYETHOCTh (QPYHKIMM, HYIU

32 (YHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatek rpaguky QyHKIMHA U1 peLIeHns] ypaBHEHUH
3.4 CtpouTth 1 4uTaTh rpadMKu JUHEHHON (PYHKIUHU, KBAIPATUIHON (YHKIIUH,
CTENEHHOMN (PYHKIIMH C LEJIbIM TIoKa3aTelieM
Ucnonb3oBate rpaduku QyHKOMA JUIsI HMCCICNOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpW pEIIeHUH 3a7ad W3 JAPYIHX YYeOHBIX INPEAMETOB M
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCHUMOCTH MEXAY BEIHUNHAMU
4 Hayana maTematuueckoro ananmsa
41 OnepupoBaTh TMOHATHSAMHU: TOCIEAOBAaTENbHOCTh, apudmMeTnyeckas U
' reoMeTpruecKasi Iporpeccuu
49 OmnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBIBaIOIIasi TIeOMETpUYecKas
' mporpeccusi, CcyMmMa OECKOHEYHO YOBIBAIOIIECH T€OMETPHUYECKON POTPECCUH
4.3 3aaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMUA CIIOCO0AMH
44 Hcnonb3oBarh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHrs peabHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBath MOHATUSAMHI: MHOXECTBO, OIIEpAIK HaJl MHOXKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaTr sl OMHCaHUS
5.2 peabHBIX TPOIIECCOB U SIBIICHHM, TIPH PEIICHUN 3a/1a4 U3 IPYTHX y4eOHBIX
peAMETOB
5.3 OnepupoBaTb  NOHATUSMM:  ONpEJEJCHHE,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHero 00ero 06pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCTICHUS
OnepupoBaTh TOHATUSAMH: HATypalbHOE, IEIO€ YHWCIO; HCIOIb30BaTh
11 NPU3HAKK JEIUMOCTH LEJIbIX YHCEJ, Pa3JIOKEHHE 4YHuCia Ha MPOCThIE
MHOHUTEJIH JUIs PEeIICHNUs 3a1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PallMOHAIBLHBIM ITOKa3aTeIeM
13 OmnepupoBarh MOHATHSIMH: JIOTApU(M UYHCIIA, ACCAITUIHBIC W HATypaJIbHEIC
' norapuMsl
2 YpaBHeHHs U HEPABEHCTBA
2.1 [IpuMeHATh CBOWCTBA CTEMEHW I TPeoOpa30BaHUS  BBIPAKCHHM,



OIICPUPOBATL MOHATHUAMH: I10KA34aTCJIbHOC YPABHCHUC KW HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHHfI 1 HCPABCHCTB

BemonHATe TpeoOpa3oBaHUS BBIPAKEHHHA, COJCPKAIINX JIOTapH(MBI;

2.2 OTICpUPOBATh TOHATHSAMU: JOrapuMUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
penaTb OCHOBHBIE THIIBI JTOIapU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTs perieHns npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEWHBIX YPABHEHUN M €€ pELICHUE;
2.4 HCI0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH I PELICHUS IPAKTHUYECKHUX
3aza4
95 Haxoauthk pemenus npocTeiumx CUCTEM U COBOKYITHOCTEN pallMOHATbHBIX
' YpaBHEHUH U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallud Ha S3bIKE alureOpbl, COCTaBIATh
2.6 BBIPQXXCHUSI, YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI 10 YCIOBUIO 33aJayH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIEH C UCIIOJIB30BAaHUEM arIapaTa aareopbl
3 OyHKIHH U TpaduKe
OnepupoBaTh MOHATUSMHU: MEpUOAMYECKAass (QYHKIMS, TMPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIUH, TOYKH JKCTpeMyma (YHKUWH, HauOojblliee |
' HauMEHblIIee 3HaYeHUA (DYHKIMM Ha MPOMEXKYTKE;, HCIIOIb30BaTh MX IS
uccienoBanus GyHKIMH, 3a1aHHON TpapuKoM
OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapudMHUUIECKOU U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300paxkaTb HMX HAa KOOPAWHATHOU
IIJIOCKOCTH M UCTIOJIB30BATh JUJISl PELICHUs] YPAaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH TpapuKu JIMHEHHBIX ypaBHEHUIH
' Y UCIIOJIB30BATh UX JUJISl PEIICHUS] CUCTEMBI IMHEHHBIX YPABHEHUI
3.4 Hcnonp3oBate rpaduku (YyHKIMHA A7 HCCIEIOBAHUS TIPOLIECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILTHH
4 Hauana matemaTnueckoro aHaiansa
OnepupoBaTh NOHATUSAMU: HENPEpbIBHAS (PYHKIINS, TPOU3BOIHAS (YHKIIUY;
4.1 WCTIOJIB30BATh T€OMETPUIECKUN W (PU3MUYECKHI CMBICI MPOWU3BOJHON st
peneHus 3ana4y
4.9 HaxomuTe  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO ()YHKIIHIA
Hcrnonb3oBaTh  NPOM3BOAHYIO Ui HWCCIENOBaHUS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHATh PE3YJIbTAThl HUCCIENOBAHUS K
MOCTPOEHUIO TpaUKOB
44 Hcnonb30BaTh MPOW3BOAHYIO U1l HAXOXKJEHUS HAWIY4ILIEro pPELIeHHUs B
' NPUKJIAJHBIX, B TOM YUCJIE COUUATbHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh TOHATHSAMM: MEpBOOOpa3Hass M HWHTErpajg; IOHUMATh
' TeOMETPUYECKUH 1 (PU3UUECKHIA CMBICIT HHTETpaja
46 HaxoauTe nepBooOpa3Hbie 371eMEHTAPHBIX (QYHKIUN, BBIYUCIATh UHTETPal

no ¢popmyne Hetorona — JleiiGuuia



4.7

Pemrate MMPUKIIAAHBIC 3a/la4d, B TOM YHCJIC COINAJIbHO-3KOHOMHNYCCKOTO U
(I)I/ISI/I‘ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC
IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
Koxn
1 Yucna v BBIYUCIEHUS
Pammonaneupie  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
11 OecKOHEUHbIE NepruoIudecKie Apodu. ApupMeTHIecKHre olepalyy ¢ paluoHaIbHBIMU
' YUCJIaMH, TIPe00pa30BaHUs YNCIOBBIX BeIpaxkeHuH. [[pumenenne npobeii 1 mpoIeHTOB
JUISL peLIEHUs TPUKIIAIHBIX 33]1a4 U3 Pa3IU4YHbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HU
JlelicTBUTENbHBIE YnCia. PaliMoHanpHbIe M HppALlMOHAIbHbIE Yicha. Apu(pMeTHIecKrue
1.2  omepammu c JAEHCTBUTEIBHBIMH YHciIaMH. [IpuOmmKEHHbIE BBIYHMCICHUS, TpPABUIIA
OKpYTJICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUN
Crenens ¢ neibM nokaszaresneM. CTanaapTHas GopMma 3anucy AeHCTBUTENHLHOTO YHCIA.
1.3 Hcnonp3oBaHue moaxoisiieil GOpMbl 3alHUCH JCHCTBUTEIBHBIX YHCEN Ui PELICHHUS
IIPAKTUYECKUX 3aja4 U IPEJCTABICHUS JaHHbBIX
14 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTemneHu. J[eWcTBusS ¢ apupMETHICCKUMH
' KOPHSIMHM HaTypajIbHOW CTETIEHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YMCJIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC TPEOOpPa3OBaAHMS
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKUX BbIpaKeHUNH. OCHOBHBIE TPUTOHOMETPUUECKUE
' (hopmyJIbI
53 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' HUHTEPBAIOB
2.4  Pemenwue 1enbIx U IpoOHO-PANIMOHATBLHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoHaNbHBIX YPAaBHEHUN U HEPAaBEHCTB
2.6  PemeHne TPUTOHOMETPUYECKUX YpaBHEHHHA
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNIO MAaTEMAaTUYECKUX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HAyKU U peaIbHOM JKU3HU
3 OyHKIUY U Tpaduku
31 @Oynkus, crnocodbl 3amanus ¢GyHKumd. ['paduk QyHkumu. BzaumHOo oOpaTHBIC
' GyHKIHH
3.9 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHknuu. Hymm ¢yHkuumm.
' [TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIC M HEUETHBIE (PYHKIIUU
33 CrenenHast pyHKIMS ¢ HATYypaJIbHBIM M LIENbIM Noka3aTesneM. E€ cBolicTBa u rpaduxk.
' CBoiicTBa 1 rpauk KOpHs N-0ii CTETIeHU
3.4  TpuroHomerpuyeckasi OKPYXHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX (DYHKITHIA



YUCJIOBOI'O apryMeHTa

4 Hadana maTemaTiaeckoro aHaimsa
41 ITocnenoBaTrenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBaTEIbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATEILHOCTH
Apudmernueckas U reomeTpuueckas Iporpeccuu. beckoHeuHo — yObIBaromas
42 reomerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIE€OMETPUUECKOU
' nporpeccun. Popmyrna CIOXKHBIX HPOLEHTOB. lVcHonb30BaHUWE MPOrpeccHH JUis
peleHHs peabHbIX 33aa4 NPUKIIAHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
MHoxecTBO, omnepanuu HaJ MHoKecTBaMu. Jluarpammsl Oiliepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapaTa s ONHCAHUS peabHBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 33729 U3 IPYTHX YIEOHBIX MPEIMETOB
5.2  Ompenenenue, Teopema, CleCTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Uwucna v BBIYUCICHUS
11 HarypanbHslie u nensie yncia. [Ipu3Haky AeIMMOCTH HEbIX YUCEN
1.2 CreneHs ¢ palMoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENEHH
1.3 Jlorapudm uncna. Jlecaruunbie 1 HaTypaabHBIEC JTOTApU(OMBI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [IpeobpaszoBanme BeIpaXEHUH, COJIEPKAIINX JOTaprUPMBbI
2.2 [TpeoOpa3oBanue BBIPAKEHHUMN, COACPIKAIINX CTENCHH C PAIlOHAIBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA
26 CucteMbl TMHEWHBIX YpaBHEHUH. Pelienne npukiaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHENHBIX YPABHEHU
2.7 CucTeMbl ¥ COBOKYIHOCTH PAllMOHAIBHBIX YPABHEHUH U HEPABEHCTB
58 IIpuMeHeHMe ypaBHEHU, CUCTEM M HEPABEHCTB K PEILICHUIO MaTEeMaTHUECKUX 3a1a4
' W 3aJ1a4 U3 Pa3IuvIHBIX 00J1acTel HAYKW U PeaIbHOM KU3HU
3 OyHKIMH U rpaduku
@Oynkius. [lepuoanyeckue ¢yHkimu. IIpomMexyTkM MOHOTOHHOCTH (DYHKIIUH.
3.1 MaxkcumymMbl ¥ MUHUMYMBbI ¢GyHKuud. HauGosbliee M HavMeHblIee 3HauyeHUE
(GYHKIHMU HAa TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.3 [Toka3zarenbHas u norapupmMudeckas GyHKIUU, UX CBOHCTBA U TpaduKu



3.4

Hcnonb3oBanue rpadukoB GYyHKIUH A7 peLICHUsS] YPaBHEHHUH U TMHEWHBIX CUCTEM

Ucnons3zoBanue rpadmukoB GyHKIMN 11 UCCIIETOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,

35 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYeOHBIX IPEIMETOB |
peabHOM KU3HU

4 Hauana maTemaTiueckoro aHaimsa

4.1 HenpepsiBabie pyHKITMN. MeTO MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB

4.2 [TpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON

43 [Tpon3BosHbIe 37eMeHTapHBIX (QyHKUUH. DopMynbl HaXOXKIEHHsS MPOU3BOIHOMN

' CYMMBI, IPOU3BENICHUS U YACTHOTO (QYHKIUI
[IpumeHeHne mpPOU3BOJHOM K MCCIEAOBAHHWIO (QPYHKIMA Ha MOHOTOHHOCTh U

4.4 IKCTpeMyMbl. HaxoxaeHue HanOOJbIIEro W HAMMEHBIIETO 3Ha4YeHHs (QYHKIMH Ha
OTpE3Ke
[TpumMeHeHne TPOU3BOIHON IS HAXO0XKIEHHUSI HAWIYUIIETO PELIeHUs B MPUKIIAIHBIX

4.5 3ajayax, JUis OINpEAeNeHUs] CKOPOCTH Ipolecca, 3aJaHHOro (opMysoN HiIu
rpagukoM

4.6 ITepBooOpa3nas. Tabnuma nepBooOpa3HbIX

47 HHTerpan, ero reometpudeckuii U GU3NIECKUN CMBICH. Brruncienue nHTErpana mno

dbopmyne Hetotona — JleliOHuIIa



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHBONOJOXKHOE YTBEP)KICHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETICHb C IETBIM MOKAa3aTeJIeM, KOPEHb HATYPALHOW CTETICHH, CTEIICHD C
palMoOHaIFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM IMOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JENUTeh W HaWMeHbIee oO0Iiee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTENEeHSMU M Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

HoCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘IeCKaH nporpeccusa, rcoMETpHUICCKad



nporpeccusi, OECKOHEYHO YyOBIBarOIIas TIEOMETPUYECKas IIPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOJUTHh apUPMETHUYECKHE JEHCTBHSI C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEepUpPOBaTh
HNOHATHSMM:  Martpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTeNbHble, CTENEHHbIe, JIorapu(pMHUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMM Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCHMOTOTHI rpaduka
(¢yHKIMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIHMHA, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTH4ecKOoro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas M
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ad U3 JAPYrux ydeOHbIX IMPEIMETOB M 3aJad U3 peajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCIOJNB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Halbopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pPeajibHBIX IPOIIECCOB W SIBJICHUH; MPEICTABIATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BEJIMYMHA, pAacIpelelieHue BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKUIMU paACHIpENeiCHUus ¢  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YYECHHBIX pAcHpeAeieHUN A pelIeHus 3a/1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIepUPOBATH MOHATUSAMH: COYETAHUE, MEPECTaHOBKA, YHUCIO COYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTHU pEAIbHBIX COOBITHI; COCTaBNIATh BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHSATUAMM: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MAaTEMaTHUECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpamuaa, (GUrypa U TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHMsS KOHyca M LMIMHIPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromascsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YKCJIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeeNIeHUs] U3y4aeMbIX (QUTYp, BbIIBUraTh TMIIOTE3BI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKuX (uryp, oOOCHOBBIBATH WIIH
OlpoBepraTb MUX; YyMEHHE MPOBOIUTH Kilaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHOM JKM3HW, YMCHHE BBIYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (HOPMYNIBI M METOABL, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuneaa, MHUPaMHIbI, TPU3MbI, LHWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3JI0KCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpAaTh MOAXOASIIANA METOJT IJIsl PEIICHUs 3aja4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh MPOSIBJIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JApOOHM, IPOLEHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypanbHBIC JTOTAPUGMBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOnrkéHHble BEIUMCIIEHUS, TIPaBUIa OKPYTJICHHs, IPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUH
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuieckue ypaBHEHHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTuTeh MaTPUILIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas ¢GyHKOHMS C HaTypajdbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcumnToTel rpagukoB ¢yHknmid. CBoiicTBa  (yHKIHH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyia CI0XXHbBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIEC 2IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KcTpeMyMbl. HaxoskaeHne HanOoJbIIero 1 HAaMMEHBUIETO 3Ha4eHUS (QYHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaILICHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHS.
AnrebOpa n Hadana MmaTeMatudeckoro ananm3sa, 10-11 kmacce/ Anumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u n1p., AkunonepHoe oomectBo «M31aTenbeTBo
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
Anrebpa u Hauana MareMaTu4eckoro aHanusa. Junakrtudeckue Marepuansl 11
kiacc. M.M.111abynun, M.B.TkaueBa. AO "U3narensctBo [Ipocsemenne", 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. www. edu - "Poccuiickoe oOpazoBanue" denepanbHbIi MOpTall.

2. www.school.edu - "Poccwuiickuii o6rieo0pa3oBaTeIbHbIN TOpTAT'".

3. www.school-collection.edu.ru/ Enunas kommexius mudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOJIBHOTO y4YHTENsI MaTeMaTUKU JloKyMeHTaIus,
paboune

MaTepHalIbl JJI YUUTENE MAaTEMATUKU

5. www.it-n.ru"CeTh TBOpYECKHX yuuTeiIeh"

6. www.festival.lseptember.ru @ecTuBaiib negaroru4ecKux uaen






