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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIl Kypc «Anredpa ¥ Hayajla MaTeMaTH4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HAaYUMMBIX B MPOrpaMMe CPEIHEro OOLIEro oOpa30BaHUA,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeUMBAET WHCTPYMEHTAJIbHYIO 0a3y ais
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C Ipyroi CTOPOHBI, (hopMHpYET
JIOTUYECKOE M a0CTPaKTHOE MBIILICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax paHHOro ydeOHOro Kypca 0OydaroIiuecs OBIIAJEBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (QopMyIupyeT CBOU
JOCTHUKEHHS B MaTeMaTudeckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO0 aHalu3a 3aKia/lbIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJCHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHKHU U OOILECTBEHHON JKU3HH,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUMSMHU aireOpbl M MaTeMaTU4YeCKOro aHalu3a pa3BHUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JI0Ka3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U pacCykaaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHWE M aHajIoruio, (opmupyer
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Aisredbpa M Hayajlla MaTeMaTH4ECKOTO
aHaln3a» OO0ydYaroIIyecs IMOJy4YaroT HOBBIM OMNBIT PEIICHUs NMPHUKIAJAHBIX 337ad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYyallHi,
UHTEPIPETALIMA  TOIYYEHHBIX  PELICHUM, 3HAKOMATCA €  [pUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcss Kak uepe3 Yy4eOHbIi Marepualn, CIOCOOCTBYIOIIMIA
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHELUUPUKY YueOHOH
NESATEIIbHOCTH, TpeOYoIeld MpPOJOJDKUTEIBHON  KOHUEHTPAllMd  BHUMAaHMS,
CaMOCTOSITENIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku o00ydeHuss anreOpe M HadajlaM MaTeMaTHYeCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUYEHMSL.

B crpyktype yuebHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOro
aHaJln3a» BbIIETICHBI CIEAYIOUINE COJEpKaTeIbHO-MEeToANUecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DYHKINU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCsSd Ha MNPOTSDKEHUM JBYX JIET
oOydeHHsT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO IOTOIHSS
ApyT Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TeMaMU W paszeiamu. [laHHBIHI
y4eOHBIN KypC SIBJISICTCSI HMHTETPATUBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MATEeMAaTUYCCKMX JMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIUPOKUM MAaTEMAaTHYECKUM aIlllapaToM, Y HHUX MOCIIEI0BATEILHO (GOPMHUPYETCS U
COBEpPILICHCTBYETCS yYMEHHE CTPOMTh MAaTEMaTHUYECKYH0 MOJIENIb PEaJbHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYCHUH Y4eOHOTO Kypca, JUIs
pEIIEHHSI CAMOCTOSATEIEHO C(HOPMYITMPOBAHHON MaTEeMAaTHYECKOH 3a/1auu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTebHO-MeTOANYeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBepIIacT
(dbopMHUpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpenHero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHM, BKJIIOYAIONIMX B CcE0s MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcu 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX ¥ JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM |3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crHenuduyecKkre 3amadd W OIlepalMu: JCJICHUE HaIelo,
OTIEPHPOBAHME OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpPaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieoBaTeIbHOMY PACHIMPEHHIO KpPyra HCHOJb3yeMBbIX YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MIX MPHUMEHEHUS JJIsS PEIICHUS Pa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeAcTaBIeHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
IIOCTPOCHUH MOJIENIEH PEaTbHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKPETH3aIHSI.

JIluaus «YpaBHEHUS M HEPABCHCTBA» PEAIM3YETCS Ha TPOTSHKEHUH BCETO
oOyueHHsi Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
pazmene IIporpamMmbl MpemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 33aad. B
pe3yibTare OOydYarolmiuecss OBJIAIEBAlOT PA3IUYHBIMA METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, IMOKA3aTCIbHBIX, JIOTAPUDMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHEHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux MmapaMmeTpbl. [loJdydeHHbIE YMEHHS IUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMK C TIOMOIIBIO TIPOU3BOHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jannast copepkarenbHasi TMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUECKHX BBIPAKEHUH, a TaKXKE BBIPAKECHUH,
colepXalux CcTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepuana IPOUCXOJMUT  JaJbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOydarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyXleHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI [UJISl pEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKW» TECHO
neperuieTaeTcss ¢ APYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIE0BATEIbHOCTh U3YUEeHHS MaTepuaia. M3ydeHne cTerneHHoum,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIs PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
MPEIMETOB U PEANbHOW U3HHM TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk U C pEHIeHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu »TOM OosibllloE BHUMaHUE
yaensiercs: (OpMHpPOBAaHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh MOJTy4YCHHbIE (YHKIHH, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi cojep>KaTesIbHOW JTMHUU HallCJICH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxxarenpHasi nuHug «Hauana MareMaTuueckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTH4EeCKUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYMHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (DYHKIMHA, ONpPENeNiaTh WX HAUOONbIIME W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIANW (UTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH HU
YCKOpEeHHsl TpolieccoB. JlaHHas cojep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MoOjeNiedl peajbHbIX CHUTYallUi,
NO3BOJISIET HAXOJWTh HAWIy4Illee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIBHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaromuecs y3HAIOT O



BBIJIAIONTUXCSI pe3yibTaTaX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ceOst AJIEMEHTBl TEOPHM MHOXKECTB W MAaTeMaTUYECKOW JIOTHUKU. TeopeTHko-
MHO>KECTBEHHBIC MTPEICTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMaTHKU
U TpeyiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONIUN BCE pPa3ieiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTh OOyYaromieMycsi TOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTeMaTHKH W HCIIOJIBb30BAaTh €r0 IS BBIPAKCHHSI CBOMX MBICIICH.
JlpyrumM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HATh
CBOICTBEHHYIO €l CTpPOrocTh OOOCHOBaHUII U CIIEJOBAaHHE OIpPEACIEHHBIM
IpaBUJiaM  TOCTPOSHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHUIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa ¥ Hayala MaTeMaTUYECKOTO aHaJH3a
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICIUPOBAHUSA, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOSHHUS MOJENEH pealbHbIX
CUTyalld, HCCIENOBaHUS JTUX MOJENed C IOMOINBIO ammapara airedpbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIllii TOJYyYCHHBIX pe3yJbTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/IeNoB MPOTPaMMbl, TOCKOJBKY BECh MaTepral
y4e0HOT0 Kypca MIMPOKO WCIOJB3YETCS ISl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pElIeHHH  pealbHBIX  MNPAKTHYECKUX  3a7ad  oOydJarommecs  pa3BUBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATN3ay.

Ha wusyuenme yuebHOro Kypca «Anrebpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucnaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ MPOLEHTOB st
peLIEHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W MPPAUMOHAIBHBIE YHUCITIA.
ApudpmeTnueckue  onepanuMd € JCUCTBUTENBHBIMU  4HCIaMd.  Moynb
JNEeUCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMpaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIICH (POPMBI 3aIUCH AEUCTBUTEIBHBIX YNCEN IJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

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

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

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOpPEHb
ypaBHEHHs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBus. HepaBeHCTBO,
pElICHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEHICHUSI LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHoBHbIE METO/BI peLeHus
UppaLMOHAIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALTUX JIOTapu(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyJIbL. [IpeobOpasoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTens MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHHMs, IPUMEHEHUE OIPEACIIUTENS IS pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHECHUU. lMccnemoBaHue TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHIL U OIPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. [IpuMeHEHWE ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHbIe (QYHKIHH.
Komnozunus ¢ynkuuii. 'paduk dyHKmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QYyHKITUH.

ObnacTh ompeneraeHus U MHOXECTBO 3HaueHUil pynkunu. Hymm ynkumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe QyHKIUH. [lepuoanueckue
¢ysakun. IIpoMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanboupiiee u HauMeHblee 3Ha4yeHus1 QyHKIMHU HAa IPOMEXKYTKE.

JluneiiHas, KBaJpaThyHasi W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas QpyHKIMS C HATypalIbHBIM U IIEJIBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENEHW Kak (YyHKIUU OOpaTHOM
CTEIIEHU C HAaTypPaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] ypaBHEHUI.

TpuronomeTpuyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4ecKOro aHajansa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCiIenOBaTeabHOCTE. MeTton
MaTeMaTH4eCKON VHTyKIIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reomeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX
NpoLEHTOB. VCHoJib30BaHWE TPOTrPECCUH IS  PEIICHUS peajbHbIX 3aaad
IPUKJIAJHOTO XapakKTepa.



HemnpepriBHble (yHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuil. CBoicTBa (QyHKIMI HENPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEpPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUIEcKui U
buznyecKuilt CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKiui.  [IpousBomHas — cyMMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[marpammsl
Olinepa—Benna. IIpumeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUsl pEaJbHBIX NPOLECCOB M SBJICHUM, NMPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne npu3HAKOB NEIUMOCTH LIENBIX
yucesa, HauOoybmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anroputma EBkiuaa s pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYECKHE Olepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [IpumeneHue
KOMITJIEKCHBIX YMCETI IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHre TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTeIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3IuYHbIX OoOJacTeld HayKu M peaJbHOU
JKW3HU, UHTEPIIPETALMS T0JyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommozunumu GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

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

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE BO3HUKAIOT MPH PEHICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 W HAaUMEHbBIIErOo  3HAYCHUM
HENpPephIBHON (QYHKIIMHM Ha OTpPE3Ke.

[IpumMeHeHne NPOU3BOAHOM I HAXOXACHUSA HAWIIY4IIEer0 pPELICHUs B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuu CMBICII VMHTErpala. Brruncnenne
onpeneéHHoro uuTerpaia mno gopmysne Hetotona-Jlebnua.

[IpumMeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIocKkux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemenuii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOILIBI  AuddepeHnaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIETO
OBPA3OBAHNIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUHBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTHXKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PEUICHUI, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUEe 3HaHUS B
UHTEpecax 3710pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHIATHH U
OT/bIXa, peryJspHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOTIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HAa MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BIIUSHUS
COLHUAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHEHHE MaTEeMAaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXKaIOLIEH Cpelpl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eToBEYECKOM JesATEeNbHOCTU, JTaroB €€
pa3BUTHS M 3HAYMMOCTH JUIsl DPa3BUTUS LIUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYI0 JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBIBJITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MNOHATHAMH, (OpPMYJIMPOBATH
olpezesieHUs MOHATUM, YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOpPMYyJIHMPOBaTb U  MPEoOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbBIE U OTPUIIATENbHbIC, €IUHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, IpeiaraTb KpUTEpUU Uis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

Je7aTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE€ U OT MMPOTUBHOTI'0), BEICTPaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXOAAIMH €  Yy4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

WCITIOJIb30BaTh BOIPOCHI KaK MCCIIENOBAaTEIbLCKUA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpMyYTUPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATH Je(UIATHI MH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETAa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BEIOWPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJLTIOCTPUPOBATH TparuecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIun o CaMOCTOSITEIIEHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yibTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBAaTh HJEH, HAalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIOCTaBIISITh CBOU CYXIEHUSA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIATh PE3YJIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUMN ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yJibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JIaBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY .

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYATHHOU
paboThl TpHU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1E€Jb COBMECTHOMU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl paboOT, JOOroBapuBaThCs, OOCYXKAaThb NPOLECC U Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMH YJ€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroIIMICSd MOJYYUT CIICAYIOIIHE
IpEeAMETHbIE PEe3yJbTAaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATU3ay:

Ywucsa v BBIYMCJICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeYHas
nepuogMyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PAaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH I PEIICHHS MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATTbHOW KU3HH;

MPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pe3YJIbTaTa BHIYUCIICHU;



CBOOOJTHO ONEPUPOBATH IMOHATHEM: CTENEHb C ILEJNbIM IOKa3aTeleM,
UCIOJI30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUN KOPEHb HATYPAJIBHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MIOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3ATENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHSATUSMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMM: aPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCHUJIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbiMH KO3 (dUIMEeHTaMH, KOPHH MHOTO4YJIeHa, MPUMEHSThH
JIeJIEHMEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHU,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKHH CMBICII,
WCITOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSATh ONPEACIIUTENM U1 PEIICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHWU,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
VICCJIENIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl U OIpPEHCIMTEIIEH,
WHTEPIIPETUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, MOKA3aTEIbHbIE U
Jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO pPaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOZHO OINEpPUPOBaTh TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (OpPMyJbl  JUIs  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJICJIMPOBATh peallbHble CHUTYalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIpQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayd, MCCIEI0BATh
HOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHUEM allllapara anreopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENICHUS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HyIU QYHKIUU, TIPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOAHO OMNEPUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBbI U
MUHUMYMbl (DyHKUIMH, HaumOOJblllee M HaMMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHIATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LEJNBIM [OKa3zarejaeM, rpapuK CTENEeHHOW (YHKIUM C HATypalbHBIM U LIEIbIM
nokasaresnemM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBATh TOHATUSMH: JIMHEWHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(GyHKIMH, BHITIOTHSTD AJIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu A pelieHus
YPaBHCHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKas OKPY>KHOCTH,
OTpe/ieNIEHUEe TPUTOHOMETPUUECKUX (DYHKIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
’KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apuPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAs MPOTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBHBIN pocT, opMyJsia CIOKHBIX MPOLEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUIeHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: MOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEJO0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJIHO OINEpUPOBATh TMOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKILHS, HEMpPEphIBHAs Ha OTPE3KE,
PUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIMHN IS pEIICHUS 3a/1a4;

CBOOOJTHO OINEpUPOBaTh TMOHIATUSMHU: TIepBas U BTOpask IPOU3BOIHbBIE
dbyHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh [TPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

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

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMHU: MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaAMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUH 33]1a4 U3 APYrUX y4eOHbIX MPEIMETOB;

CBOOOZHO OMNEpPUPOBATH MOHATUSMU: OIpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaT€MaTUYECKOr0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce o0Oy4aroOIIMICS MOJYYUT CIIECAYIOIIHE
IpeIMETHbIE PEe3YJbTAaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOI0 aHAIIA3a»:

Ywucsia v BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATypaJIbHbIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU IEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Kcel A peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTABIATh KOMIUIEKCHBIE YHCa B ajaredpanyeckoil u
TPUTOHOMETPHUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepaliy ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
Jorapu(MHUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYILIECTBIISAITh OTOOP KOpPHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEOOXoaumbie  (HOPMYJIBI  JJIT  PEIICHWs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3ATEIbHBIX U
Jorapu(MUYECKUX YpPaBHECHUI 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJIbHBIE,
jJorapuMUyYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
CoZEpIKAIKE MOLYJIU U TapaMeTphl;

MPUMEHSTH TpaduuecKre MEeTOIbI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHSATUSAMU: TpadUKUH TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh (GYHKIUUA IS MOJEIUPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

UCITI0JIb30BATh MPOU3BOHYIO JIJIsl KCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HANOOJIbINIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OmpeNesieHUus] CKOPOCTH M YCKOpEHHUs IMpollecca, 3aJaHHOro (opMmyJiol wiu
rpaduxom;



CBOOOZHO ONEpUpoBaTh TMOHATHUAMHU: TepBooOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmysne Hototona-JleliOnua;

HaXOAMTH IJIOLIAAH IVIOCKUX GUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpaIa;

UMETh TNPEJACTaBICHHE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpUMEpPE
coctaBiieHUs AU pepeHnanbHbIX YpaBHEHUM;

peliath MNpUKJIaJHbIE 33aa4id, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3MYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuecTBo 1yacos DNEeKTPOHHbIE
Ne (uncpoBrie)
i HaumenoBanue pa3ienoB U TeM IpOrpaMMbl Beero Konrponbueie  Ilpaktuueckue 0Gpa30BaTeIIbHBIC
paboThI paboThl pecypehl
MHOK€eCTBO IEMCTBUTENBHBIX YUCEl. MHOTOUJIECHBI.
1 ParnmonansHble ypaBHeHUs U HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX 24 1
YpaBHEHUU
) @Oyukiun u rpapuku. CreneHHas GyHKIUA C LETBIM 12 1
MOoKa3aTeaemM
3 Apudmerndeckuii KOpeHb n-oit creneHu. MppannonanpHbie 15 |
YpaBHEHUS
4 [TokazatenpHas ¢pyuknus. [lokazarenbHble YpaBHEHHS 10 1
5 Jlorapudpmuueckas ynkuus. Jlorapupmudeckue ypaBHeHUS 18 1
6 TpuroHomeTpuyecKue BbIpaKEHUsI U YpaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIMs 3HAHU I 3 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 134 9 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne (uudposrbie)
o/ HaumeHoBaHue pa3ieioB U TeM NPOrPaMMbl Beero Koutpoabubie  IlpakTuueckue 0GPa30BATEBHBIE
padoThI padoThI pecypesI
1 HccnenoBanue GyHKIHI ¢ TOMOIIBIO TPOU3BOTHON 22 1
2 [TepBooOpa3Hast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (DYHKITHIA. 14 |
TpuronomeTpuyecKkrue HEpaBeHCTBA
4 UppanmonanbHble, MOKa3aTeabHbIC U JIOTapUPMUIESCKIE 24 1
HEpaBEHCTBA
KommiekcHble uncna 10 1
6 Harypanbnble u 1iensle ynucia 10 1
7 CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX 12 1
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHH
3amauu ¢ mapameTpamu 16 1
[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUH 13 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 133 9 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KomnuectBo yacos DNEKTPOHHBIE
Ne T Hara uudposbie
i eMa ypoka Beero KonrtponbHsbie IIpakTuueckue W3yHeHHs 06pasoBaTeNbHEIE
paboTsl paboTsl pecypest
1 MHOecTBO, oIepanyy HaJl MHOKECTBAMH M X CBOMCTBA 1
pattiu Haz 01.09.2025
2 narpaMMEbl Dinepa-Benna 1
Jlitarp P 03.09.2025
[IpuMeHeHre TeOpeTUKO-MHOKECTBEHHOTO anmnapara Jjist
3 1
pelieHus 3aaa4 04.09.2025
PanmonansHbie ynciaa. OOBIKHOBEHHBIE U JECITUYHBIE
4 1
JpoOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOIUIECKUE TPOOH 05.09.2025
5 Panmonanpuele ynciaa. OOBIKHOBEHHBIE U AECITUYHBIE |
JpoOH, TTPOLICHTHI, 0ECKOHEUHBIE TIEPHOINUECKUAE TPOOH 08.09.2025
6 [Tpumenenue apoOeit 1 MPOIEHTOB [T PELICHUS 1
IPUKJIAIHBIX 33724 10.09.2025
[Ipumenenue qpoOei U MPOILIEHTOB ISl PEIICHUS
7 1
MPUKIaAHBIX 3a70a4 11.09.2025
JleicTBuTENbHBIE KA. PalinoHanbHbIe U
8 1
MppalnyoHaJbHbIC YHCIa 12.09.2025
9 ApudmMeTHuecKre orepanun ¢ AeHCTBUTEILHEIMHY YU CIIaMHU 1
puc P 15.09.2025
10 Moynbs AeHCTBUTEIBLHOIO YKCIIAa U €70 CBOMCTBA 1
17.09.2025

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, IPABHUIIA OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYMCIICHUI

18.09.2025




OcHOBHBIC MCTOBI pCIICHHUSA LICIIbIX U [[pO6HO-

12 pallOHATIBHBIX YPABHEHUN U HEPABEHCTB 19.09.2025
13 OCHOBHBIE METOIBI PEIICHUS IENBIX U APOOHO-

palMOHATBHBIX YPABHEHUN U HEPABEHCTB 22.09.2025
14 OcCHOBHBIE METOIbI PEILLIEHUS LENbIX U APOOHO-

palMOHATBHBIX YPABHEHU U HEPABEHCTB 24.09.2025
15 MHoOrouseHsl OT OJTHON IIEPEMEHHOMU. [lenenre MHOro4eHa

Ha MHOT'OWIEH ¢ octaTkoM. Teopema besy 25.09.2025
16 MHorouieHsl ¢ nensMu kodddurentamu. Teopema Buera 26.09.2025
17 Pemenue cucrem TMHEHHBIX YpaBHEHHI 79.09.2025
18 Pemenue cucrem JIMHENHBIX YpaBHEHUN 01.10.2025

Marpwuiia cuctemsl JUHEHHBIX YpaBHEHUN. OnpenenuTeb
19 MaTpHIbI 2X2, €ro TeOMETPUUYECKHI CMBICT U CBOMCTBA; 02.10.2025

BBIUMCJICHHUE €r0 3HAYCHUS
20 [TpumeHeHue onpeaenuTeNs JUIsl pEIIeHNs CUCTEMbI

JIMHENHBIX YPAaBHEHUN 03.10.2025
21 Pemenune npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI

JIMHENHBIX YPAaBHEHUN 06.10.2025
2 Pemenune npukiaaHbIX 337124 ¢ TOMOIIBIO CUCTEMBI

JUHENUHBIX YpaBHEHUN 08.10.2025
7 KonTponbhas pabota: "PannonanbHble ypaBHEHUS U

HepaBeHCTBA. CHCTEMbI IMHEHHBIX YpaBHEHUM" 09.10.2025
24 @OyHKLMS, CIIOCOObI 3a1aHUS q)yIiKI_II/II/I. B3anmuo oOpatHbie

¢dbynakun. Kommosunus GyHKIui 10.10.2025
25 I'paduk yHkmm. DnemMeHTapHBIC TPEOOPa30OBAHUS

rpaduKoB QyHKIUI 13.10.2025




OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (DYHKITHH.

26 Hynu ¢ynkuun. [IpoMexxyTKH 3HaK MOCTOSTHCTBA 15.10.2025
27 Yérnpie 1 Heu€THBIe GyHKIMU. [leprognueckue GpyHKIUH.

[IpomexyTKH MOHOTOHHOCTH (DYHKLIUU 16.10.2025
)3 MakcumyMmbl 1 MUHUMYMBI QyHKIMH. Haunbombiee u

HaWMEHbIIIEE 3HAaYCHHUE (PYHKIIMN HA TPOMEKYTKE 17.10.2025
29 JluneitHasi, KBaipaTHUHas U APpOoOHO-TUHEHHAS QyHKIIMH 20.10.2025
30 DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE rpahuKoB

9THX PYHKUIUH 22.10.2025
31 DneMEeHTapHOEe HUCCIIeIOBaHUE U NTOCTPOCHHE rpauKoB

9TUX QYHKIIUHA 23.10.2025
32 Crenens c 1eabIM mokaszareneM. bunom Herotona 24.10.2025
33 Crenens c 1eabIM okaszareneMm. bunom Herorona 05.11.2025
14 Onpezu[enmenb MaTpHIIbl 2%X2, €ro FeOMETPUUECKUIN CMBICIT

W CBOMCTBA; BEIUMCIICHHUE €0 3HAYCHHUS 06.11.2025
35 CrenenHasi GyHKIUS C HATYPAIbHBIM U IIEJIBIM

noka3arenem. E€ cBoiicTBa u rpaduk 07.11.2025
36 Kontponbnas padora: "Crenennas ¢pynknus. E€ cBolicTBa

u rpadux" 10.11.2025
37 Apudmerndeckuii KOpeHb HATYPaTBLHON CTETICHU U €T0

CBOMCTBa 12.11.2025
33 Apudmernueckuii KOpeHb HaTypaTbHON CTETIEHH U €T0

CBOMCTBA 13.11.2025

[IpeoOpa3zoBaHMs YUCTOBBIX BEIPAKEHHM, COACPIKALITUX
39 CTENEHU U KOPHU

14.11.2025




[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHIA, COIEPIKALITUX

40
CTEIIEHU U KOPHU 17.11.2025
A1 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHIA, COIEPIKALITUX
CTEIIEHU U KOPHU 19.11.2025
4 UppanumonansHblie ypaBHeHH. OCHOBHbBIE METObI PELICHUS
HMppalOHaIbHBIX YPABHEHUM 20.11.2025
43 Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE METO/IbI pELICHUS
UPPALMOHAIIBHBIX YPaBHEHUN 21.11.2025
44 Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE METO/IbI pELICHUS
UPPALMOHAIIBHBIX YPaBHEHUN 24.11.2025
PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU UPPAIIIOHATBHBIX
45 .
ypaBHEHUU 26.11.2025
PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUU UPPALIMOHATBHBIX
46 .
ypaBHEHU 27.11.2025
PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU UPPAIIIOHATBHBIX
47 .
ypaBHEHU 28.11.2025
PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU UPPAIIIOHATBHBIX
48 .
ypaBHEHUU 01.12.2025
49 CgoiicTBa u rpaduk KOpHS N-0i CTENEeHU KaK GyHKINUN
00paTHOM CTETEeH! C HATYPaJbHBIM MTOKa3aTeIeM 03.12.2025
50 CgoiicTBa 1 rpadUK KOPHS N-0i CTENEHU KaK GyHKIIUN
00paTHOM CTETEeH! C HATYPaJbHBIM ITOKa3aTeIeM 04.12.2025
KonTtponbnas padota: "CBoiicTBa 1 rpaduik KOpHS n-oi
51
creneHu. MppanuoHanbHble ypaBHEHUS" 05.12.2025
) N
5 Crenens ¢ pallMOHATIBHBIM MOKa3aTeIeM U e€ CBOICTBa 08.12.2025
CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA
53

10.12.2025




54

CreneHsb ¢ pallnOHAIBLHBIM [T0KA3aTEIEM U €€ CBOMCTBA

11.12.2025

55 [Noka3zatenpHast QyHKIUS, €€ CBOMCTBA U Tpaduk 12.12.2005

Hcnonb3oBanue rpaduka GyHKIUU A1 pEIICHUS
56 .

ypaBHEHUU 15.12.2025

Hcnonp3oBanue rpaduka GyHKIUM 111 PELICHUS
57 .

ypaBHEHU 17.12.2025
58 [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS

MOKa3aTeJIbHBIX YPaBHEHUI 18.12.2025
59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS

MOKa3aTeJIbHbIX YPaBHEHUH 19.12.2025

[Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS
60 .

MOKa3aTeJIbHBIX YPaBHEHUI 22.12.2025
61 Kontponbnas padota: "[lokazarenpHas GyHKIHS.

[loka3zarenpHble ypaBHEHUA" 24.12.2025
62 Jlorapudm uucmna. CoiicTsa jgorapudma 25.12.2025
63 Jlorapudm umncna. CoiicTBa jJorapudpma 26.12.2025
64 Jlorapugm umncna. CoiicTBa jJorapudpma 9.12.2025
65 JlecsaTHuHBIC U HaTYpaJIbHBIC JTOTAPUPMBI 12.01.2026
66 JlecATUUHBIE U HATYpAJIbHBIE JTOTapH(PMbI 14.01.2026

[IpeoOpa3zoBanme BeIpaKEHUH, COIEPKAIIMUX JTOTapHUPMBbI
67

15.01.2026




68 [IpeoOpazoBanue BhIpaXEHUH, COACPKAIUX TOTAPUPMBI 16.01.2026
69 [IpeoOpazoBanue BbIpaXEHUH, COAECPKAIUX TOTAPUPMBI 19.01.2026
70 Jlorapudmudeckas ¢hyHkums, €€ cBOWCcTBa U rpaduk 21.01.2026
71 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK 2 .01.2026
Hcnonp3oBanue rpaduka GyHKIUM 111 PELICHUS
72 .
ypaBHEHU 23.01.2026
Hcnonb3oBanue rpaduka GyHKIUU A1 pEIICHUS
73 .
ypaBHEHUU 26.01.2026
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObBI
74 .
perieHus JorapupMUIECKUX YpaBHEHHUH 28.01.2026
Jlorapudmudeckue ypaBHeHUsI. OCHOBHBIE METO/IBI
75 .
perieHus JorapupMUIECKUX YpaBHEHHUH 29.01.2026
Jlorapudmudeckue ypaBHeHUSI. OCHOBHBIE METO/IBI
76 .
petieHus JorapupMUUECKUX ypaBHEHUH 30.01.2026
PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(HMUIECKUX
77 .
ypaBHEHUU 02.02.2026
PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU JIOTApU(PMUUIECKUX
78 .
ypaBHEHU 04.02.2026
79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIHS.
Jlorapudpmudeckue ypaBHeHUS" 05.02.2026
20 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YHCIIOBOTO
aprymeHra 06.02.2026
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIOBOTO
81 aprymeHra

09.02.2026




ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO

2
8 apryMeHTa 11.02.2026
23 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO
aprymeHra 12.02.2026
TpuronomeTrpuyeckas OKpyKHOCTb, OIpe/ieJICHIE
84 .
TPUTOHOMETPUIECKUX (QYHKIIUHA YUCIIOBOTO apryMEHTa 13.02.2026
Tpuronomerpuueckas OKpyKHOCTb, OIIPENEICHUE
85 .
TPUTOHOMETPHUYECKUX (DYHKIIMNA YHCIOBOTO apryMeHTa 16.02.2026
86 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 18.02.2026
87 OCHOBHBIE TPUTOHOMETPUUECKHIE (POPMYITBI 19.02.2026
88 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 20.02.2026
89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 75.02.2026
90 [IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKESHUM 26.02.2026
91 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 27.02.2026
92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU I
02.03.2026
93 [IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKECHUM 04.03.2026
4 P i
9 €IIEHUE TPUTOHOMETPUUECKUX YPABHEHUM 05.03.2026
Pemienne TpuroHOMETpUYECKUX YpaBHEHUM
95

06.03.2026




96

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU

11.03.2026
97 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 12.03.2026
98 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 13.03.2026
P .
99 €IIEHHE TPUTOHOMETPUUECKUX YPABHEHUM 16.03.2026
1 P i
00 €IIEHUE TPUTOHOMETPUUECKUX YPABHEHUM 18.03.2026
101 KoHnTtposbhas padota: "TpuroHOMeTpHUYECKHE BEIPAKCHHS
Y TPUTOHOMETPUYECKUE YpaBHEHHS" 19.03.2026
102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS
nocieaoBarenbHocTeR. MeTron MaTeMaTHUeCKON MHAYKLIUN 20.03.2026
103 MOHOTOHHBIE ¥ OTPaHUYECHHBIE TTOCIEI0BATEILHOCTH.
HcTopust ananmza 6€CKOHEUHO MaJIbIX 23.03.2026
104 Apudmerndeckast mporpeccus 75.03.2026
1 r
05 €OMETpHUUECcKasi IPOrpeccHst 26.03.2026
106 Beckoneuno yOsIBaromasi reoMeTpudecKas mporpeccus
27.03.2026
CyMMa 0eCKOHEUHO YOBIBAIOIIEH r€OMETPUISCKOM
107
MpOrpeccuu 06.04.2026
JIMHENHBIN U SKCIOHEHUMAIbHBIN pocT. Yucio e. Popmyiia
108
CJIOXHBIX IPOLICHTOB 08.04.2026
JInHEHbIN U SKCOHEHIMANIbHBIN pocT. Yucio e. Popmyna
109 CJIOXHBIX IPOLICHTOB

09.04.2026




Hcnonws3oBanue nmporpeccuu 1Jisd pCiCHus pCaJibHbIX 3a1a4

110
IIPUKIIATHOTO XapaKTepa 10.04.2026
11 KonTtponsHas padora: "[locnenoBaTeabHOCTH U
nporpeccun” 13.04.2026
112 HenpepsiBHbIC (DYHKITNN U UX CBOMCTBA 15.04.2026
113 Touka pa3pbiBa. ACUMIOTOTHI IrpaduKOB QyHKIUN 16.04.2026
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 17.04.2026
115 CgoiicTBa (GyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 20.04.2026
116 Meroza UHTEPBAJIOB JUIsl PELIECHUSI HEPABEHCTB
22.04.2026
117 Meroza UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB
23.04.2026
118 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB
24.04.2026
119 [IpumeHeHue CBOWMCTB HENPEPHIBHBIX (DYHKIIMNA IS
pelieHus 3aaa4 27.04.2026
120 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUH /1151
pelieHus 3aaa4 29.04.2026
121 [TepBast 1 BTOpast MpOU3BOAHBIC (DYHKITH 30.04.2026
122 i i
Omnpenenenue, reOMETPUYECKUI CMBICI IPOU3BOIHON 04.05.2026
123 O i i
npezeneHue, GU3NIEeCKuil CMbICI IPOU3BOHON 06.05.2026
124 YpaBHeHHE KacaTeNbHOU K TpaduKy PyHKIIUN 07.05.2026




12 i 1
5 VYpaBHeHUe KacaTeNbHOU K TpaduKy QyHKINH 08.05.2026
126 [Tpou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIMNA 1 11.05.2026
127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1 13.05.2026
128 [IpousBoaHast CyMMBbI, IPOU3BEIEHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA 14.05.2026
129 [IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA 15.05.2026
130 [Tpou3sBoHas cCyMMBI, IPOU3BEJCHUS, YACTHOTO U 1
KOMITO3HITHU (YHKITHHA 18.05.2026
131 KonTtponsnas pabdora: "[IponszBoanas 1 20.05.2026
132 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMAaTH3alIHsI 3HAHUN: 1
"VpaBHeHus" 21.05.2026
133 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIs] 3HAHUN: 1
"®yHkuun" 22.05.2026
134 n 1
3 TOrOBasi KOHTPOJIbHAs paboTa 75.05.2026
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 134




11 KIIACC

KonnuectBo yacos DIIEKTPOHHBIC
Ne 0/n Tema ypoxa Kontponbusie  Ilpaktuueckue Aara unpposbie
Bcero A3YYECHHUS o00pa3oBaTeIbHbIC
paboTsr pabotsr o
1 IIpuMeHeHre IPON3BOIHOMN K UCCIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTD U AKCTPEMYMBI 01.09.2025
) [IpuMeHeHre Mpor3BOJHON K UCCIIEI0BAaHUIO |
(GYHKIMI HA MOHOTOHHOCTD U AKCTPEMYMBI 03.09.2025
3 [IpuMeHeHre Mpor3BOJHON K UCCIIEI0BAaHUIO |
(GyHKIHMIA HAa MOHOTOHHOCTD U 9KCTPEMYMBI 04.09.2025
4 IIpuMeHeHre IPON3BOIHOMN K UCCIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTD U AKCTPEMYMBI 05.09.2025
5 [IprMeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO |
(GyHKIMI HA MOHOTOHHOCTD U AKCTPEMYMBI 08.09.2025
6 [IpuMeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO |
(GyHKIHMIA HAa MOHOTOHHOCTD U 9KCTPEMYMBI 10.09.2025
7 Haxoxxnenne HanOOobIIero 1 HAUMEHBIIETO |
3HAaYCHUS HEMPEPHIBHON (PYHKIIUHN HA OTPE3Ke 11.09.2025
2 Haxoxnenve HanboIb111ero ¥ HAMEHbILIETO |
3HAYCHMsI HETIPEPHIBHON (PYHKIIUN HA OTPE3KE 12.09.2025
9 Haxoxnenve HauboIbI111ero 1 HaMEHbILIETO |
3HAYCHMsI HEIPEPHIBHOM (PYHKIIUN HA OTPE3KE 15.09.2025
10 Haxoxxnenne HanOobIIero 1 HAUMEHBIIETO |
3HAaYeHUS HEMPEPHIBHON (PYHKIIUHN HA OTPE3Ke 17.09.2025
1 Haxoxnenve HanboIbI1ero 1 HaMEHbILIETO |
3HAYCHMsI HEIPEPHIBHON (PYHKIIUN HA OTPE3KE 18.09.2025




Haxomz:eHHe HauOOJbIIEr0 U HAUMEHBIIIETO

12 3HAUEHUS HEMPEPHIBHON (PYHKITMH HAa OTPE3KE 19.09.2025
13 [IprMeHeHrne nporu3BOIHOM ISl HAXOXKACHUS

HaWJIy4lIero peueHus B MPUKIaAHBIX 3aa4ax 22.09.2025
14 [IpumeneHnre npou3BOIHON U1l HAXOXKIACHHUS

HAWIy4ILEero peleHus B IPUKJIaJHbIX 3a1a4dax 24.09.2025

[IprMmeHeHne nporu3BOIHOM ISl ONPEACIICHUS
15 CKOPOCTH U YCKOPEHUSI IIpolLiecca, 3aJaHHOTO

q)opljwynoﬁ I/I}J]II/I rﬁa(bmcmxlz e 25.09.2025

[IprMmeHeHre nporu3BOIHON ISl ONPEACIICHUS
16 CKOpPOCTHU U YCKOPEHHUS MPOIIECcca, 3aJaHHOTO

(boprl)wynoﬁ I/I}J]'II/I ria(bnxoﬁ o 26.09.2025
17 Kommosurus ¢yHKImit 29.09.2025
18 Kommosurus ¢yHKImit 01.10.2025
19 Kommozurus ¢hyHKmmit 02.10.2025
20 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha

KOOPAMHATHOU IJIOCKOCTH 03.10.2025
21 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha

KOOpPJMHATHOM TIOCKOCTH 06.10.2025
” Kontponbnas padoTa: "E/ICCJ'IGILOBaHI/Ie byHKIMHI C

MTOMOUIBIO TPOU3BOTHON" 08.10.2025
3 [lepBooOpa3Has, OCHOBHOE CBOICTBO

epPBOOOPA3HBIX 09.10.2025
24 [TepBooOpasublie dnemeHTapHbIX GyHKIUH. [IpaBuna

HaXOXKICHUS IEPBOOOPA3HBIX 10.10.2025




[TepBooOpa3zHbie teMeHTapHbIX GyHKIWN. [IpaBuia

25 HaXOXKICHUS IePBOOOPA3HBIX 13.10.2025
26 Nurerpan. ['eoMeTprdecKkuii CMBICT HHTErpasia 15.10.2025
7 Brruucnenue onpenenéHHOro HHTErpaia 1o

dbopmyne Herorona-Jleitbnnia 16.10.2025
)3 Boruncnenue onpenenéHHOro HHTErpaia mno

dopmyne Herorona-Jleitbnuia 17.10.2025
79 [IprMeHeHne uHTErpayia 11 HaXOXKACHUS TUIOIAIeH

MJIOCKUX UTYp 20.10.2025
30 [Ipumenenne uHTErpana 1 HaX0XKACHUS 00HEMOB

T€OMETPUYECKUX T 22.10.2025
31 [Tpumeps pemennii nuddepeHImaIbHbIX YpaBHEHUH 73.10.2025
32 [Tpumeps! pemiennii nuddepeHImaiIbHbIX YpaBHEHUH 24102025

MaremaTnueckoe MOJAEINPOBAHUE PEAJIbHBIX
33 npoueccmi ¢ oMot tuddepeHImanIbHBIX 05.11.2025

YpaBHEHUI
34 KonTtponsHas padora: "[lepBooOpa3nasi u unTerpan” 06.11.2025
15 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U

rpaduku 07.11.2025
36 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U

rpaduku 10.11.2025

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U
37 rpaduku

12.11.2025




Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U

38 rpaduku 13.11.2025
19 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U

rpaduku 14.11.2025
40 OT100p KOpHEH TPUTOHOMETPHUECKUX YPAaBHEHUH C

IIOMOILBI0 TPUTOHOMETPUYECKON OKPYKHOCTHU 17.11.2025
A1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUMN C

IIOMOILBI0 TPUTOHOMETPUYECKON OKPYKHOCTU 19.11.2025
4 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUMN C

MMOMOUIBIO TPUTOHOMETPUUECKON OKPYKHOCTH 20.11.2025
43 OT100p KOpHEH TPUTOHOMETPHUECKUX YPAaBHEHUH C

MTOMOLIBIO TPUTOHOMETPUUECKON OKPYKHOCTH 21.11.2025
44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 24112005
45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 26.11.2005
46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 27 11.2025
47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 28.11.2025

KonTtponsnas padora: "I'paduku
48 TPUTOHOMETPUYECKUX PYHKLINMN.

TI;)I/IFOHOMGTI;)I/I‘IGCKI/IG ina:eHCTBa" 01.12.2025
49 OCHOBHBIE METO/IbI PEILICHUSI TOKa3aTEIbHbIX

HEPABEHCTB 04.12.2025

OCHOBHBIE METO/IbI PEIIEHHUSI I0KA3aTEIbHbIX
50 HEPaBEHCTB

05.12.2025




OcCHOBHBIE MCTOABI pCHICHHUS IMMOKA3aTCIbHBIX

ol HEPABEHCTB 08.12.2025
5 OcCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX

HEpPaBEHCTB 10.12.2025
53 OCHOBHBIE METO/IbI pEIICHUS JIOTapu(HPMUIECKUX

HEPaBEHCTB 11.12.2025
54 OcHOBHBIE METO/IbI PELICHNUs Jorapu(PMUIECKUX

HEPaBEHCTB 12.12.2025
55 OcHOBHBIE METOIbI PELICHNUs Jorapu(PMUIECKUX

HEpPaBEHCTB 15.12.2025
56 OCHOBHBIE METO/IbI pEIICHUS JIOrapu(HMUIECKUX

HEPABEHCTB 17.12.2025
57 OcCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX

HEpPaBEHCTB 18.12.2025
58 OcCHOBHBIE METO/IbI PELLICHUS UPPAUOHATIBHBIX

HEpPaBEHCTB 19.12.2025
59 OcCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX

HEPaBEHCTB 22.12.2025
60 OcCHOBHBIE METO/IbI PELLICHUS HPPAUOHATIBHBIX

HEpPaBEHCTB 24.12.2025

I'paduueckue MeTOIBI peICHHs HPPALIHOHATBHBIX
61 .

ypaBHEHUU 25.12.2025

I'padmueckue MeTOIBI peICHHs HPPALIHOHATBHBIX
62 .

ypaBHEHU 26.12.2025

['padmyeckue MeTOABI pelIeHHs MOKa3aTeIbHbIX
63 .

ypaBHEHUU 29.12.2025
64 I'paduueckue MeTOIbI pelICHHs TOKa3aTeIbHBIX

HEpPaBEHCTB 12.01.2026




['padpraeckue MeToIbI peneHus JoTapuGMUIECKIX

65
ypaBHEHU 14.01.2026
['padpraeckue MeToIbI peneHus JoTapuGMUIECKUX

66
HEpPaBEHCTB 15.01.2026
I'paduueckue MeTO Bl peLICHUS JOrapruPMHUUECKUX

67
HEPABEHCTB 16.01.2026
['padmyeckue METOABI pelIeHHS MOKa3aTeNbHbIX U

68 .
JOrapu(pMHUECKUX ypaBHEHUN 19.01.2026
['padmyeckue METOABI pelIeHHS MOKa3aTeNbHbIX U

69 .
Jorapu(MUIECKUX YpaBHECHUN 21.01.2026
I'pacduueckue MeTO Bl peIeHus TOKa3aTENbHBIX U

70
J0rapu(pMHUUECKUX HEPABEHCTB 22.01.2026
['padmyeckue MeTOABI pelIeHHS MOKa3aTeNbHbIX U

71
norapu(pMUUECKIX HEPABCHCTB 23.01.2026
Kontponbnas padota: "UppanmonaibHblie,

72 "
MOKa3aTeNbHBIC U JJorapu(MUUECKHE HEPABEHCTBA 26.01.2026
KowmrnekcHeie yncna. Anrebpandeckas u

73 TPUTOHOMETpHYECKasi POPMBI 3aIUCH KOMITJIEKCHOTO

P P bop 28.01.2026

qucia
KomruiekcHbie uncna. Anredbpandeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3aIUCH KOMITJICKCHOTO

P P bop 29.01.2026

qucia

75 ApudmeTrnueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU 30.01.2026

76 ApudmeTndeckne onepanuu ¢ KOMILIEKCHBIMH
YUCIIaMHU 02.02.2026
N3o06paskeHne KOMIUIEKCHBIX YMCEl Ha

77 .
KOOpPJMHATHOM TIOCKOCTH 04.02.2026




N306paxeHne KOMIJIEKCHBIX YHCET Ha

78

KOOpPJMHATHOM TIOCKOCTH 05.02.2026
79 ®opmyna Myaspa. KopHu n-oii cTernenu u3

KOMIIJIEKCHOTO YnCa 06.02.2026
20 ®opmyna Myaspa. Kopau n-oii crenenu us

KOMILJIEKCHOT'O YKCia 09.02.2026

[IpuMeHeHre KOMIUIEKCHBIX YHMCENT JUIsl pelIeHUs
81

($U3NUECKUX U TEOMETPUUYECKHX 3314 11.02.2026
82 KonTtponbnas padota: "KommiekcHbie uncia 12.02.2026
83 HatypanbHble u nensle yncia 13.02.2026
84 Harypanbhbie u 1ienbie yncia 16.02.2026
85 [IprMeHeHne NpU3HAKOB JETUMOCTH LIEJIBbIX YUCET 18.02.2026
86 [IpuMeHeHue nprU3HAKOB JEIMMOCTH LIENbIX YUCE 19.02.2026
27 [IpuMeHeHne NPU3HAKOB ACITUMOCTH LEIbIX YUCEI:

HO/l m» HOK 20.02.2026
28 [IpuMeHeHne nprU3HAKOB AEIUMOCTH LEbIX YUCE:

HO/l n» HOK 25.02.2026
29 [IpuMeHeHne nprU3HAKOB AEIUMOCTH LETbIX YUCET:

OCTaTKH [0 MOJYJIIO 26.02.2026

[IpuMeHeHne NPU3HAKOB ACITUMOCTH LEIbIX YUCEI:
90 OCTaTKH 10 MOJYJIIO

27.02.2026




HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LECJIBIX YHNCCII:

91 anroputM EBKIIMaa mjig pemnieHus 3a1a4d B 1IEJIbIX
P P 02.03.2026
qHuCliax
92 KontponsHas padora: "Teopus nensix yncen”
P P P 04.03.2026
CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
93
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS 05.03.2026
94 CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHUCTEMBI U CUCTEMBI-CIIEICTBUS 06.03.2026
95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYIMHOCTEHN palMOHAJIbHBIX YPABHEHUI 11.03.2026
96 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEW HPPaLlMOHAIBHBIX YPaBHEHUI 12.03.2026
97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTeNbHbIX YPABHEHUN 13.03.2026
08 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYIMHOCTEH MOKa3aTeNbHbIX YPaBHEHUHN 16.03.2026
OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
99 . .
COBOKYITHOCTEH JIOTapu(PMUUIECKUX YpaBHEHUH 18.03.2026
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 o .
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHEHUH 19.03.2026

101

[IpuMeHeHre CUCTEM K PEIICHUIO MaTeMaTHYEeCKIX
3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTeil HayKu U
peaNbHOM )KU3HU, UHTEPIIPETAIUS MOTYYSHHBIX
pe3ynbTaToB

20.03.2026




[IpuMeHeHHe cucTeM K peIIeHUI0 MAaTeMaTHYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAyKH U

102
peaJIbHOM JKM3HU, NHTEPIIPETALUS OTYYEHHBIX 23.03.2026
pe3ybTaToB
[IpyuMeHeHre HEPaBEHCTB K PEIICHUIO
103 MaTeMaTHYeCKUX 3ajay U 3ajlad U3 pa3inuHbIX
obracTell HAyKu ¥ peabHOM KU3HH, HHTEPIPETALIHS 25.03.2026
MOJIyYEHHBIX PE3YJIbTATOB
KonTtponbhas padota: "CuctemMsl pariioHaIbHBIX,
104 HppanoHaJIbHbIX HOKaSaTeJ'IBUH"BIX u 26.03.2026
JorapupMUUECKUX ypaBHEHUI
105 PanmonanbHble ypaBHEHUS € MapaMeTpamMu 27032026
1 P
06 alMOHaIbHBIE HEPABEHCTBA C IMapaMeTpaMu 06.04.2026
107 PanmonaneHble CUCTEMBI C MapamMeTpaMu
08.04.2026
108 WppannonaibHble ypaBHEHHUs, HEPABEHCTBA C
napaMeTpamu 09.04.2026
109 WppannonaibHble CHCTEMBI ¢ TapaMeTpaMU
10.04.2026
110 [Toxa3arenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu 13.04.2026
111 II
OKa3aTelbHbIE CUCTEMBI C TapaMeTpaMu 15.04.2026

112

Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

16.04.2026




113

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

17.04.2026
114 TpuroHoMeTpuuecKkue ypaBHEHHUS C ITapaMeTpaMu
P P P pamMeTp 20.04.2026
115 TpuronomeTpruyeckme HepaBeHCTBA C HapaMeTPaMU
P P P pamMetp 22.04.2026
116 TpuroHoMeTpHUUECKUE CUCTEMBI C ITapaMeTPaMU
P P pamMeTp 23.04.2026
[TocTpoenue u ucciae0BaHNE MATEMATHIECKUX
117 MOJIeJIEH PeaIbHBIX CUTYAIlUH C IIOMOIILIO
ACTCH P yatt B 24.04.2026
ypaBHEHUH ¢ TTapamMeTpamMu
[TocTpoenune u uccieq0BaHNEe MaTEMATHUYECKIX
118 MoOJAeNeN peaIbHBIX CUTYALUI C IIOMOIIBIO CUCTEM
Aeien b van - 27.04.2026
ypaBHEHUH C TTapamMeTpamMu
[TocTpoenune u uccieq0BaHNEe MaTEMATHUYECKIX
119 MoOJAeNneN peaIbHBIX CUTYALUI C IIOMOIIBIO CUCTEM
Aeien b van - 29.04.2026
YpaBHEHHUI ¢ TapaMeTpaMu
120 KonTtponsHas padora: "3agaun ¢ napamerpaMu’”
P P A pamMetp 30.04.2026
121 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIHs] 3HAHWN:
"VpaBHueHnus" 04.05.2026
122 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHHIA:
"VpaBuenus" 06.05.2026
123 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHUN:
"VpaBHenus. Cuctembl ypaBHEHUMN" 07.05.2026
[ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3AIUs 3HAHUM:
124 "Hepasencrtna"

08.05.2026




[ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIs] 3HAHUN:

125 1
"HepaBencrsa" 11.05.2026
[ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3alIHs] 3HAHWN:
126 1
" I[IpousBoaHas U ee mpuUMeHeHue" 13.05.2026
[ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3AIUS 3HAHUM:
127 . 1
"IIponsBoaHas u €€ npuMeHeHue" 14.05.2026
128 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHWN: 1
"NuTerpan u ero npuMeHeHue" 15.05.2026
[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alIHs] 3HAHUN:
129 1
"UnTerpan u ero npuMeHeHue" 18.05.2026
130 [ToBTOpEeHue, 06001IeHNE, CHCTEeMAaTU3aIINs 3HAHUIA: 1
"OyHKIUN" 20.05.2026
131 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIHs] 3HAHWN: 1
"®yHkuun" 21.05.2026
132 HroroBast kKoHTpoOIBHAs paboTa 1 2 05.2026
1 IT i 1
33 OBTOpEHHE, 00001IeHNE, SHAHUIA 75.05.2026

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMeETHLIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06p330B3TeJ’IbH0ﬁ NnporpaMmasl CpeaHET0 00111ero 06pa30BaHI/IH

1

Yucna 1 BEIUHCIIEHUA

1.1

OnepupoBaTh MOHATHUSAMH: PAIMOHAILHOEC W JICHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U ACCATUYHAS IPOOb, MPOIICHTHI

1.2

BomonsasaTe  apudmernyeckue — ONepaldd ¢ palMOHAIBHBIMU U
JEHCTBUTEIILHBIMU YUCIIAMU

1.3

BoimonHATe npuOnmukEHHBIE BEIUKCICHHUS, UCIIONIb3YS MTPaBUiIa OKPYTJICHHUS,
JIeJIaTh NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIECHUN

1.4

OnepupoBaTh MOHATHAMH: CTENEHb C IIEJBIM IOKa3aTejleM, CTaHIapTHas
dbopma 3anmucH ACHUCTBUTEIHHOTO YHCIIA, KOPEHb HATypaJbHON CTEIEHU;
HCITOJIH30BaTh MOAXOASAIIYI0 (POpMy 3amuch ACHUCTBUTEIBHBIX YHCEN IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TPEICTaBICHUS TaHHBIX

1.5

OrniepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
UCIIONIb30BAaTh  3allCh  IMPOM3BOJILHOIO  yrja  4Yepe3  oOpaTHbIE
TpUTOHOMETpHUYecKHe (PyHKINU

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LIEJIOE,
paloHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BrimonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUIN U pellaTh
TPUTOHOMETPUYECKHUE YPaBHEHUS

23

BrmonsaTe npeobpa3zoBaHus LENBIX, PALMOHAIBHBIX M HPPALMOHATBHBIX
BBIDAXKCHUM U pelaTb OCHOBHBIE THIIBI LEJIBIX, palUOHAIBHBIX W
UPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

24

[IpuMeHATh ypaBHEHMS M HEPABEHCTBA U1 PEIICHUS MaTeMaTHYECKHX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U PEeaIbHOM KU3HU

2.5

MonenupoBaTh peaibHblE CHTyallud Ha S3bIKe aiureOpbl, COCTaBISATh
BbIpaXXCHUS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBHMIO 3aJlauM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIU C HCTIOIb30BAHUEM allllapara ainreopsl

OyHKIMH U TpaduKh

3.1

OniepupoBaTh MOHATHAMU: (DYHKIIHS, CTIOCOOBI 3a1aHusl GyHKIIUH, 00JIacTh
ONpeNeNIeHusT W MHOXKECTBO 3HAaYeHMH (QyHKIuH, rpaduk (yHKIUH,
B3aUMHO 0OpaTHbIe QYyHKIUU

3.2

OnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU




(GYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku PyHKIUN TSI pelIeHUsT ypaBHEHUH
14 CrpouTth U yuTaTh rpaduKu TUHEHHON (YHKINHU, KBaJPAaTUUYHON (YHKLINH,
CTeNeHHON (YHKIUH C LIEIbIM IT0Ka3aTeleM
Ucnonb3oBate rpaduku QYHKOWA JUIsI  UCCIENOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH TMpHU pENIeHUH 3a7ad M3 JAPYTruX Yy4eOHBIX MPEIMETOB U
peaNbHOM KU3HU, BRIpAKATh GOPMYTIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU
4 Havana maremaTnueckoro aHanunsa
41 OnepupoBaTh TOHATUSMHU: T[OCIEAOBATEIBHOCTh, apudmeTHyeckas u
’ F€OMETPUYECKASI IPOIPECCUU
49 OnepupoBaTh TOHATUAMU: OECKOHEYHO yOBIBaIOIIas TEeOMETpUYECKast
' nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TPOrPEeCcCUuu
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBare CBOKCTBA IOCHEAOBATEIBHOCTEM M IPOTPEecCHil A
' pelIeHus pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATHSAMU: MHOKECTBO, OTIEPAIIMX HAJl MHOKECTBAMM
Hcnonbp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJjisi  ONHMCAHHS
5.2 pPEATBbHBIX TIPOIECCOB U SIBIICHUM, MPU PEIICHUHU 3a7a4 U3 IPYTUX y4eOHBIX
MPEAMETOB
513 OnepupoBarb  IMOHATUSAMH:  ONpPENEICHUE,  TEOpEeMa,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KITACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
NMpoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yabTarTa
1 Yucna u BBIYUCICHUS
OnepupoBaTh MNOHATHAMH: HATypajJbHOE, LEJIOE€ YHUCIO; HCIOIb30BAThH
1.1 NPU3HAKK JEIUMOCTH LEJIBbIX YHUCEN, pa3JIOKEHUE 4YHUCIA Ha IPOCThIE
MHOXKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIBHBIM IMOKa3aTEIEM
13 OnepupoBaTh MOHATHIMHE: Jorapudm dmcia, JECATHYHBIC U HATypaJbHbIC
' sorapumMbl
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumMeHATh CBOWCTBA CTENMEHW JUIA TPeoO0pa3oBaHUS  BBIPAKCHHMH,
2.1 ONEPUPOBATh MOHATUSAMM: IOKA3aTE€JIbHOE YPAaBHEHHE M HEPABEHCTBO;

peiiaTb OCHOBHBIC THIIbI ITIOKa3aTCIbHBIX ypaBHeHI/II\/'I 1 HCPAaBCHCTB




2.2

BoemonaaTe  mpeoOpa3oBaHUs  BBIPAKEHHM, COJCPXKALIUX JIOTapH(MBI;
OIEepUpPOBaTh MOHATUSAMU: JIOTapU(PMUUYECKOE YpaBHEHUE U HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB

23

Haxonuts pemeHus NpocTeUInX TPUrOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSMHU: CUCTEMA JIMHEWHBIX YPAaBHEHHUN U €€ pEIICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM Ul PEILICHMS IPAKTUUECKUX
3a/1a4

2.5

HaxoauTe penieHus mpocTermx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MonenupoBaTh peaibHblE CHTyallud Ha s3bIKe aureOpbl, COCTaBIATh
BbIpQXXCHHS, YpaBHEHHUS, HEPABEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayd,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM arrapaTa anreopsbl

OyHKIMH U TpaduKh

3.1

OnepupoBaTh MOHATUSAMHU: TEpPHOAMYECKAs (QYHKUUSA, TNPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKH SKCTpeMyMa (yHKIUH, HauOojblliee U
HaMMEHblIIee 3HaYeHUs (DYHKIMM Ha MPOMEXKYTKE;, HCIIOJNb30BaTh MX IS
uccnenoBaHus QyHKINH, 3aJaHHOM rpadukom

3.2

OnepupoBaTh NOHATUSAMH: T'padUKU MMOKA3aTENBbHON, Jorapu(pMUIECKOl U
TPUTOHOMETPUUYECKUX (PYHKUMH; H300pakaTb HMX HA KOOPIAMHATHOU
IUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs YPaBHEHHUI U HEPaBEHCTB

3.3

N300pakaTh Ha KOOPAUHATHON TUIOCKOCTU TpaMKW JIMHEWHBIX YpaBHCHUM
1 UCIIOJIB30BATh UX AJId PCIICHUA CUCTCMBL JINHEHHBIX ypaBHeHI/Iﬁ

3.4

Ucnonws3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCUMOCTEH U3 IPYTUX yYeOHBIX TUCHUIUINH

Hauana maTemaTuueckoro aHaimsa

4.1

OnepupoBaTh NOHATUAMU: HENIPEPbIBHAS (DYHKIIMSL, TPOU3BOAHAS (PYHKLINY;
UCIIOJIb30BaTh T'€OMETPUYECKUN M (PU3MUYECKUI CMBICT MPOU3BOAHOM IS
peleHus 3axad

4.2

Haxoguth  mpou3BoAHbIE  3JEMEHTAPHBIX  (GYHKIUH,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO QYHKIUI

4.3

Wcmonp30BaTh  MPOW3BOAHYIO  JUIS  HCCIENOBaHWA  (YHKIMHM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, NMPUMEHSATh PE3yJIbTaThl HCCICIOBAHUS K
MOCTPOEHUIO TpaduKOB

4.4

Hcnonws3oBaTh MMPOU3BOAHYIO JJIsI HAXOXKACHUSA HAWITYyYIICTO PCHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIIC COONUAJIbHO-O0KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTb MOHATUSIMH: TE€pPBOOOpa3Has M HHTErpaj; IOHUMAaTh
reOMEeTPUYECKUi M (PU3NYECKHI CMBICI HHTETpaja

4.6

Haxoaute mepBooOpa3HbIe 31eMEHTApHBIX (PYHKIMH, BEIYUCIATH HHTErpaj
no ¢popmyne Hetorona — JleliOHuma

4.7

Pemrate nmpukiagHbIe 3a1a4d, B TOM YUCIE CONHMAIbHO-3KOHOMUYECKOTO U
(GU3NIECKOro XapakTepa, CpeJICTBAMU MaTEMAaTHYECKOTO aHaJI3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Yucna u BEIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBbIE JApOOU, MPOLIEHTHI,
L1 OCCKOHEUYHBIC TIEPHOIUUYECKUE APOOH. ApUPMETHUUECKHUE OTIEPALUH C PAITMOHATHHBIMH
' YUCIIaMH, TPeoOpa30BaHUsl YHCIIOBBIX BhIpakeHU. [IpuMeneHune apooeit u mpoIeHToB
JUISL peLLeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U peabHOMN )KU3HU
JetictButenbHble yncia. ParmoHanbHple U HPpAIMOHATIbHEIE YKclia. ApudMeTHIecKue
1.2 omepanuy C JEHCTBUTEIBHBIMU uuciaamH. [IpuOnkéHHBIE BBIYUCIICHHS, IpaBUia
OKpPYTJICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenensb ¢ 1enbsiM nokaszareneM. CtangapTHas popmMa 3anicu AeHCTBUTENFHOTO YHCIA.
1.3 Hcnonp3oBanne moaxosiieii hopMbl 3alMiCH JACHUCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKHX 3a/1a4 U MPEICTABICHUS JaHHbIX
14 Apudmernueckuil KOpeHb HaTypaibHOH crerneHu. JlelicTBus ¢ apupMeTHdecKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApPKTaHIE€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPeoOpa3zoBaHus
27 [IpeobpazoBanne TPUTOHOMETPUUECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyibl
)3 VYpaBHeHue, KoOpeHb YypaBHeHHs. HepaBeHCTBO, peleHue HepaBeHCTBa. Meton
' UHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHCHHUI I HEPABEHCTB
2.5 Pewenne nppalioOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEHICHUIO MATEMAaTUUECKUX 3a7a4 U 3a7a4 U3
' Pa3IUYHBIX 00J1aCTel HayKU U peaibHON KU3HU
3 OyHKIMH U TpaduKh
31 OyHkus, crnocoObl 3amganus ¢GyHkiuuu. ['papuk ¢yskumu. B3aumHo o0paTHbIE
' GyHKIHH
10 OO6nactp ompeneneHUss W MHOXKECTBO 3HadeHWH Qynkuuu. Hymm ¢yHkimu.
' [TpomMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKLINU
33 CrenenHas (GyHKIHMS C HATYpaJbHBIM M LENbIM IMoKa3aTeneM. EE cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs n-0il CTENeHn

3.4

Tpuronomerpudeckas OKpPY>KHOCTb, OIpEACIIEHHE TPUTOHOMETPUUYECKUX (YHKIUN
YHUCJIOBOT'O apryMEHTa

Hauvana mareMaTuueckoro anaanza

4.1

ITocnemoBaTenbHOCTH, CIOCOOBI 3amaHUsd  IIOCIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCJIEIOBATEILHOCTH

4.2

Apudmernueckass u reomMeTpuueckas mporpeccud. beckoHeuHO —yObIBaromas
reomerpuueckas mporpeccus. Cymma OeCKOHEYHO yOBIBAalOLIEH TeoMeTpuyecKon
nporpeccur. dopmyna ciIoXHBIX HpouLeHTOB. lMcnosb3oBaHME Mporpeccuu Ajs
pELICHUs PEANIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa

MHuoxecTBa 1 10oruKa

5.1

MHo)kecTBO, omnepauud Haja MHoXectBamMu. Jluarpammelr Oinepa — BenHa.
[IpuMeHeHne TEeOpeTHKO-MHOKECTBEHHOTO —amrmapara JUis OMNHCAHMUS —pealbHBIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33a]a4 U3 APYTHX YUEOHBIX PEIMETOB

5.2

Omnpenenenue, TeopeMa, CIeICTBUE, JI0Ka3aTeIbCTBO

11 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaanble H O CJIbIC YHCIIaA. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

1.2

CreneHb C paliMoHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHU

1.3

Jlorapudm yucna. JlecaTuyHble U HATypaJbHbIE JOrapu(MbI

2

YpaBHEHUs U HEPABEHCTBA

2.1

[IpeoOpa3zoBanme BEIpaKEHUH, COIEPKAIIMUX JTOTapHUPMBbI

2.2

[IpeoOpazoBanue BEIpaXEHUH, COAEPKAIINX CTEIIEHHU C PAIlMOHATBLHBIM MTOKa3aTeIeM

23

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24

[ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA

2.5

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA

2.6

CucreMbl TMHEMHBIX YpaBHEHUN. Perienne npukiaaHbixX 3aa4 ¢ TOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

2.7

CucreMbl U COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHHUM U HEPABEHCTB

2.8

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4
¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HU

OyHKIWH U TpaduKu

3.1

Oynaknus. [lepuogumyeckue ¢yaknuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKIIWH.
MakcuMymbl U MUHUMYMBI ¢QyHKIMH. HawuGomnpiee W HauMeHblee 3HAUYCHUE
(GYHKIIUN Ha IPOMEKYTKE




3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
33 [oxa3zaTtenpHas u norapudmuyeckast QyHKIUH, UX CBOWCTBA U IpaduKu
3.4 Hcnonb3oBanue rpadukoB PyHKIIUHN UIsI pEIICHUS] YpaBHECHUHN U JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB QyHKIHIA 71 MCCIEAOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT MNpPU pEIICHUH 3a7ad M3 APYTruX Y4YeOHBIX NpPEAMETOB U
pEaTbHOM KU3HU
4 Havana maTemarnueckoro aHajinsa
4.1 HenpepsiBable hyHKIIMU. METO MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaHbie 31eMeHTapHBIX (QYHKUUNA. DOpPMyIBI HAXOXKIEHHUS MPOU3BOIHON
' CYMMBI, TIPOU3BEACHUS M YACTHOTO (DYHKIIHIA
[IpumeHeHne TMPOU3BOMHON K WCCIENOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxneHne HanOOJbIIEro M HaUMEHbIEro 3HaueHus (QyHKUUU Ha
OTpE3Ke
[IpuMeHeHre MPOU3BOJHON U1l HAXOKJIECHUS HAWIy4IllIEero PeIieHus] B TPUKIAIHbIX
4.5 3amavax, IS ONpEeNeNIeHUs CKOPOCTH TIpollecca, 3adaHHOro GOpMyJIor Wiu
rpagukoM
4.6 [TepBooOpa3znast. Tabnuia mepBoOOPa3HBIX
47 WuTterpan, ero reomeTpuueckuii 1 pu3nyeckuii cMpici. Beluucienue uHTerpana mo

¢dopmyne Heiotona — JleliOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnanenne Mertomamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICTCHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTW4YecKOW HHIYKIUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXJIEHHUI; yMEHHE OIepHpOBAThH
HOHATHSMHI: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE UCIOJIb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATbHBIX MPOIECCOB U SBJICHUI W MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX NMPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHNH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0€ YHUCIIO,
CTETIEHb C IIeTIbIM IOKa3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKa3aTeleM,
JorapumM UHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHBIX, MEJIbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
Yrcel, YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IIuii
JeTUTeNh W HauMeHbllee oOmiee KpaTHoe, anroputM EBkimmpma mnpu
pelIeHUH 33/a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHMCIICHNS; YMEHHE BBIMIOJIHATH BBIYMCIICHHE 3HAYCHUH U TpeoOpa3oBaHms
BBIPQKEHUI CO CTenmeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
pallMOHANBHBIX  BBIPAKEHHH; YMEHHE  ONEPHPOBATh  IOHSITHSAMH:

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




nporpeccusi, OECKOHEYHO YOBIBAIOIIAss T€OMETPUYECKasi IMPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILIEKCHBIE 4YHCHA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuMCHM  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKass U alreOpanyeckas); yMeThb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOIUTH MPUMEPHI MCIIOIb30BaHHS KOMIUIEKCHBIX YHCEIN; ONEPHUPOBAThH
HNOHATUSAMM:  MaTpuua 2x2  wm  3x3, onpeaenuTenb  MaTpULb,

TE€OMETPUYECKUN CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MOHATUSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHUE OIEpUPOBATH
NOHATUSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPAaBHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUN, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO paA3JIMYHBIX MPUEMOB; pEIIATH
yYpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [apaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBI I PEIICHHS MATEeMAaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTD (DYHKIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUUHM, HauOOJbIllee W HAUMEHbIIEEe 3HAUYCHUS
GyHKIIMM Ha TPOMEXKYTKE, HEMpephIBHAs (DYHKIHS, aCUMIITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas MPOU3BOAHAs (YHKIIMH, TEOMETPUUYECCKUI U
bu3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeacIEHHBIN
WHTETPAJI; YMEHHE HAaXOIUTh ACHUMMTOTHI rpaduka (QyHKIUH;, YMEHUE
BBIYUCIISAT  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMMO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKIHIA,
HAXOIUTh HAWOONBIINE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIB30BAaHUEM arllapaTa MaTeMaTHYeCKOro
aHalM3a; MPHUMEHATh TPOM3BOTHYIO JUISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, ONpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (yHKIIHS,
KOMITO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKLIMSA, CTeneHHas (QYHKIMA, TPUTOHOMETPHUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TMOKa3aTelbHas M
norapupmuydeckass (QYHKIIMH; YMEHHE CTPOUTh TpadUuKud H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCMOJIb30BaTh TPapUKKN Il W3y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, IpuU
pelIeHn: 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMHU 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpauKH (QYHKIUH JUId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPAaBIECHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABJISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCJIOBUIO 3aJlayd, HUCCIENOBATh IOJIYYEHHOE pEUICHUuE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTaTOB; YMEHHUE MOJEIUPOBAThH
peanbHble CUTyallud Ha $S3bIKE MATEMATHKH; COCTaBIIATH BbIPAXKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  aureOpsl,

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeqHee apuMeTHIecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B Ta0JIMIlaX, Ha Iuarpammax, rpadukax,
OTPaXXarollyt0 CBOMCTBA PEANbHBIX MPOLECCOB U SIBICHUM; NMPEACTABIAThH
uHpopMaIMi0 C TOMOIIBID TabNMII ¥ AWarpaMM; HCCIeI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpa(bI/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)UuecK UCCIEIOBaTh COBMECTHBIE

HaOJIOIEHNUS C MOMOIIBIO JMarpaMM pacCeUBaHUs M TUHEWHON perpeccuu

YMeHue OmnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIIy4alHOE

cOOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIOIb30BAaHUEM TpaUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OPMYIy ITOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydaliHOW  BEJIMYMHBI, (QYHKIMH paclpenesieHusi U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/IieHni; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUHU,
YHUCIO  TEPecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TIPUMEHSTH
KOMOMHATOpHBbIE (aKThl U PACCYKICHUS Ul PEIICHUs 33a7ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTAaBIATh BEPOSTHOCTHYIO MOJEND U

HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUYHUHA YIJIa, JIOCKHUI yroi, 1ByTpaHHbIN
yroJ, TpEXTPaHHBIA YIroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yroil MEXIy MpsIMbIMU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTSMH,
paccTosiHhe OT TOYKM JI0 IIJIOCKOCTH, PACcCTOSHUE MEXIY HpSIMbIMHU,
paccTOsTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUH
3aJa4 U3y4yeHHble (DAKTHl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TMOHATUA U BEJIIUYUH, pPEllaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapaenenures, NpusMa, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlleHNs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMaIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
NPSMOYTOJIBHOTO Tapaulelenunesa, NUPaMUAbl, HPU3MBI, LOWIMHAPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYyca M LMJIMHIPA,

napamiCiIbHbIE OCH HWJIM OCHOBAaHWIO, CCUYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHHUE
MHOTOTpaHHMKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYyphl U MOBEPXHOCTHU
BpAIlleHUs, UX CEUEHHUS, B TOM YHCII€ C TOMOIIBIO AIEKTPOHHBIX CPEJCTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTyp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpeeNeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pa3IUYHBIM TPU3HAKaM, BBIIOJHATHE HEOOXOIUMBIE JIOTOJHUTENbHBIE

MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSIMH: JBIJKEHHE B  IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CHMMETPHsSl Ha IUIOCKOCTH M B INIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHBIC W MONOOHBIE (UTYpPHI, B TOM HYHCIIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIB30BaTh T€OMETPHUUECKUE OTHOILICHHS TIPU
pelIeHnN 3a/ad; HAaXOAWTh TEOMETPHYECKHE BEIMYMHBI (IJIMHA, YTOI,
Iomaab, 00bEM) pU PELICHUH 33734 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 PETbHON JKHW3HU; YMEHHE BBIYHCIATH TEOMETPHUYECKHE BEINYHHBI
(MHa, yroij, MiOMIagb, OO0BEM, IUIONMIA[b MOBEPXHOCTH), HCIIOIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIONIA[b HMOBEPXHOCTH
nUpaMUzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouiaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ TapaJUIelieTuNea, MUPAMUIBL, NPU3MBIL, LWIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (HUTYP
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YMeHue onepupoBaTh NOHATHUAMMU: NMPSAMOYIOJbHAs CHCTEMa KOOpIMUHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAHWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa HA YHCIO, pa3IoKEHUE BEKTOpa Mo Oasucy,
CKAJIPHOE MPOM3BEACHUE, BEKTOPHOE MPOMU3BEIACHUE, YIOJI MEXKIY
BEKTOpAaMHU; YMEHHUE HCMOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO]

JUISI pEIIeHUs TeOMETPUUYECKUX 3aa4 ¥ 33a4 APYTUuX y4eOHbIX IPEIMETOB
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YMenue BBI6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3a/la4; IOHUMAHUC
SHAYUMOCTH MATEMATUKHU B HU3YUCHHH IPUPOJHBIX H O6H_ICCTBCHHBIX
mponeccoB u HBHGHHﬁ; YMCHHUC PpPACIIO3HABATL TMPOABJIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUC MMPHUBOJUTH IMPUMCPBI MaTEMATUUYCCKHUX

OTKPBITUMA POCCUICKON U MUPOBOM MAaTeMAaTUYECKOW HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Yucna ¥ BEIUHCIIEHUA

1.1

HaTypaanble H O CIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Panmonanbubie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, MPOICHTHI,

h2 OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JleHcTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ 1enbM nokaszaresieMm. CTeneHb ¢ pallMoHaIbHBIM MTOKa3aTesneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaabHBIC JTOTApU(MBI
JelictButenbHple  4ucina. ApupMETHYECKHE OIepandd ¢ JICUCTBUTECIBHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUIa OKPYTICHUS, TPUKUIKA U OL[EHKa
pe3yJibTaTa BIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATHHBIC YPAaBHEHUS
2.2 Uppanmonanbubie ypaBHEHUs
2.3 TpuronHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Ilenwie 1 1poOHO-palIMOHATLHBIEC HEPABEHCTBA
2.6 HppanuroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 OyHKUIUHU U TpaduKu




Oynkuusi, cnocoObl 3anaHus ¢yHkuuu. ['padux dynknumn. B3aumao oOparHbie

> ¢bynakun. YétHeie u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
OOnactp ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MUHUMYMbI (pyHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
(GYHKIIUN Ha IPOMEXKYTKE
313 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynkuuii. CsoiictBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHnenne NTPOU3BOAHOW K HCCICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxkienrne HanOOJbIIEro U HAaUMEHbILEro 3HaueHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTucTHKa
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpALLEHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

Ammos 1. A., Konsruna F0.M., TkaueBa M.B., Maremaruka: anre6pa u
Hayajla MaTeMaTUYECKOTO aHaliu3a, TeoMeTpusi. Anredpa 1 Havana
MaTeMaTh4ecKoro ananm3a ( 6a3oBeIil 1 yriyOsieHHbIN ypoBeHb) 10-11 kiacc,

yueOHuK, [IpocBenienue

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Martemartuka: anreOpa 1 Hayajia MaTeMaTUYECKOTO aHAIu3a, TEOMETPHS.
Anrebpa u Hayasa MaTeMatudeckoro ananusa. 10-11 kmaccel. ba3oBbiii u
yTIIyOJICHHBIN YPOBHU. DJEKTpOHHAs (popMa yueOHHKaA

Anre0Opa 1 Havasa MaTeMaTUYECKOro aHanu3a. MeTtonuueckue
pekomenaamuu. 10-11 kmaccer ABTop(bi): degopona H. E.

Anre0Opa 1 Hadasia MaTEeMaTUYECKOTo aHanu3a. J(u1akTHuecKue MaTeprabl.

10-11 xnacc. ba3oBblii U yriyOnEHHBIN YPOBHH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

-XpaHuuIIe eMHON KOJUIEKIMY IU(POBBIX 00pa30BaTEeIbHBIX PECYPCOB, IIe
Mpe/ICTaBJICH UPOKUN BBIOOD 3IEKTPOHHBIX mocoOuit http://school-

collection.edu.ru



- ®enepanbHas cucteMa HHGOPMAIIMOHHO-00Pa30BaATENbHBIX PECYPCOB
(madopmanronHslii moptan) http://wmolow.edu.ru

- XpaHWIHIIE UHTEPAKTUBHBIX AJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru

- Matepuansl Uit U3y4eHHs U MPernojaBaHusl MAaTEMAaTUKH B LIKOJIE.
TemaTudeckuii COOpHUK: Yyncia, IpoOU, CI0KEHUE, BRIYUTAHKUE U TIP.
Teopernyeckuii Matepual, 3aJa4u, UTPbl, TECTHI

http://www.numbernut.com/

- Konnexkuus kHur, BUACO-IEKINNA, T0100pKa 3aHUMATEIbHBIX
MaTemaTrueckux ¢aktoB. MHpopmarus 06 onuMnuanax, Hay4YHbIX HIKOJIAX IO
MareMmatuke. Menuareka http:// www.math.ru

- CeTh TBOpUECKHX yuHuTeNlel. MeToanueckue mocooust sl yUUTeNs; yueOHO-
METOIMYECKHE MOCOOUS; CIIOBAPH; CITPABOYHHUKHU; MOHOTpaduu; y4eOHUKH;
pabouue TeTpaiy; CTaThu MepruoInyecKkom neyatu http://www.int.ru

- «Yuurens.py». llenarornueckue macrepckue, lutepHer-oOpazoBaHue.
JlucrannionHoe oopa3zoBanue. Karanor pecypcoB «B momoiib yauTento»
http://teacher.ru http://teacher.fio.ru

- Kpatkas ncropust MaTeMaTHKH: C IpeBHUX BPEMEH 10 3110XU Bo3poxaeHwus.
[Toptpetsl u Ouorpadun. CoOBITHS U OTKPBITHS

http://sbiryukova.narod.ru

- [IpaBusIbHBIE MHOTOTPAHHUKH: JIFOOOTIBITHBIE (DAKTHI, KCTOPHUSI, IPUMEHEHUE.

Teopema Ditniepa. [InaTonoBel 1 Apxume0BbI Tena. buorpadpuueckue



ceeaenus o [lmarone, Apxumene, EBkimae v Ipyrux y4eHbIX, HIMEIOIINX
OTHOIIICHHE K TeMe. MHOTOTpaHHUKHU B UCKYCCTBE M apXUTEKTYypE.
3aHUMAaTEebHBIC CBEICHUS O HEKOTOPBIX TUHUSAX JIMHUM: onIpeneneHus,
mo0onbITHRIE (DaKThI, TIPUMEPHI UCTIOJb30BaHus. | urepooia, mapadona,
AILTUIIC, CUHYCOUIA, CIIMpallb, IIUKIONIa, KapIUonuIa
http://www.tmn.fio.ru/works/

- [TonroToBka K sk3aMeHaM https://math-ege.sdamgia.ru http://alexlarin.net
- MartemaTrdeckue 3TIoApl www.etudes.ru

-OnexTpoHHas mKoja «3HaHuka» http://znanika.ru/

- IHTEepaKkTHBHOE MPUIIOKEHUE ISl COCTABIICHUS 3a/TaHHM
https://learningapps.org

- MHoro mocoOuii MO>kKHO ckadath http://www.alleng.ru/edu/math1.htm
-TectupoBanue online 5-11 xnaccsr http://www.kokch.kts.ru/cdo/

- HoBble Texnosnoruu B o6pazoBanuu http://edu.secna.ru/main/
-IlyreBoaurens «B Mupe Hayku» ISl IKOJILHUKOB
http://www.uic.ssu.samara.ru/~nauka/

-Merasnnuknonenus Kupumina u Medoaus http://mega.km.ru

-Caitel «Mup SHIMKIIONE TN

http://www.rubricon.ru/ http://www.encyclopedia.ru/

- Marepuansl EI'D u 'HA http://www.fipi.ru/

- Odunmanshseiil cait EI'D http://www.ege.edu.ru/

-Poccwmiickuii 06pHanzop http://obrnadzor.gov.ru/



- @enepanbHbIi OPTAJ, OFPOMHOE KOJIMYECTBO MaTepHasa, B TOM YHCTe
onnaitd rectel EI'D u 'A no Bcem npeameram  http://www.edu.ru/index.php
- MunuctepctBo oopazoBanust PO

http://www.informika.ru/ http://www.ed.gov.ru/ http://www.edu.ru/

- OTKpHITHIN OaHK 3a1aHul 110 MaTeMmaTuke http://mathege.ru

- Bce o EI'D http://www.ctege.org/

- Poccwuiickoe obpazoBanue- enepaibHbII MOPTal, BCE MPEAMETHI

http://www.edu.ru/moodle/
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