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MHNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Aisredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrol CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOoTopas (OopMyJHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKja/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHS SKOHOMHKHU U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajdbHEHWIIEero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTeMaTHYECKOrO aHajlu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BAThH
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpPEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
UHTEPIPETAllUd  TOJYYCHHBIX  pPELIEHWM, 3HAKOMATCS €  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM wmarepualn, CrnocoOCTBYOUIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NeSITEIbBHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIIEHTpAalMM BHHUMAaHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus anreOpe M HayalaM MAaTEMaTHYECKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U TpaduKny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIoTUKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBIA KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIEeI0BATEIbHO GopMHUpyeTcs U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cO0O€ BHUMaHue yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroImIMMCs MHOKECTBAa HATYypPalbHBIX, IIENbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONEepaluu: [eJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMM MX MPUMEHEHUS JUIsl PELIEHUs Pa3iNyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pEaIU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHANIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HAaWOONBIINX M HaUMEHBIINX 3HAYEHUN (QYHKIIHH.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jorapudmsl. brarogaps uzydeHuio aiaredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh N3YUEHN MaTepuana. M3ydeHue cTreneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHUE
yaensercss (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUIM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHATUTHYECKOM, Tpaduueckoid u ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTHYECKHUX, TaK M MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (QPYHKIHUH, OMPEACNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMAaAu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peaJbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4YE€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABATh IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouuecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBuiI, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «AnreOpa © Hadajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJIETEH peaTbHbIX
CUTyalliii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca HIMPOKO HMCIOJIB3YeTCs I pelieHus MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaronmiuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Hagyaia
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 gaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCITUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanyeckue podu. IlpuMeHeHue apoOe W MNPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUN U PeaTbHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYUCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIUYHNCICHUMH.

Crenenb ¢ wmenabiM nokazareneM. buHom HeroTtona. Hcnonp3oBanue
noAXosAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb C palMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHblE W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI perieHus

JorapupMUUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyaldd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYyHKIHU.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢byskuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHHMYMBI
¢ynkun. Hanbonpiiee 1 HaMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPpUUECKON
MIPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcnonb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuil. CBoiicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K rpaduKy QyHKIIHH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO ammaparta s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, NHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIpEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIIOH WU TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxIeHus nepBOOOpPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[Ipumenenue wHTErpana ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  oOImecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBaKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPodEeCCUOHAIBHOM — JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIMATbLHOM
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeToBEUeCKOW MIeATEeNbHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMHU, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUI 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecCa, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALUIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBHSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX GopMax paboThl (00CYyxkAeHUS, OOMEH MHEHUI,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIUMCIICHUS, TTPABUJIAa OKPYTIICHUS, IPUKHUIKY H
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH NOHATHUAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMA KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSIThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJEJIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE airedpbl, COCTAaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (yHKUuH, rpadux QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKUUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasareyieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAIM3a:

CBOOOJTHO OMNEPUPOBATH MOHATUSAMU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIUEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: HENpPEepbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX PEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEACNICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYUCICHUSA:

CcBOOOZIHO ONEpUpOBaTh MOHATUSIMU: HATypalbHOE U LEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LENbIX UYHCEN, UCIOJIb30BATh MPU3HAKU AECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen s peleHus 3a1ad, IPUMEHSTh
anroput™ EBKknuza;

cBOOOIHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPHUUECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKkrue METO/IbI I PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUMEM ammnapara aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (OpMYJIOol WIn
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
| MHorounensl. PanioHaabHbIe ypaBHEHUS U 4 1 bu6mmoteka [JOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 | bu6mmoteka [JOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 | bubmuoreka [IOK
HppaumnonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | bubmmnoreka HOK
ypaBHEHHU https://m.edsoo.ru/1568aba3
5 Jlorapudmuueckast GyHKIIHS. 18 | bubnuoreka [IOK
Jlorapudmuueckue ypaBHEHHs https://m.edsoo.ru/1568aba3
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1 bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/1568aba3
bubmmnoteka LIOK
7 [TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1
A porp https://m.edsoo.ru/1568aba3
bubmmnoteka LIOK
8 Hemnpe e . [Ipon3BoHa 20 1
MpEpIBHAIC (yHKIH. [Tpon3BonHas https://m.edsoo.ru/1568aba3
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ) bubnunorexa LIOK

3HaHUU

https://m.edsoo.ru/1568aba3




OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpaMMsbI Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
UccnenoBanmne QyHKIMI ¢ TOMOIIBIO 2 1 Bbubnunoreka LIOK
MPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
Bbubnunoreka LIOK
I1 0 12 1
CpBOODPA3HAA 1 HHTCTPA https://m.edsoo.ru/f11c4afd
I'paduku TpUroHOMETpHUECKUX (DYHKIIMH. 14 | bubmmnoreka HOK
TpuroHomeTpuuecKe HEPaBEHCTBA https://m.edsoo.ru/f11c4afd
WppanmonanbeHble, MoKa3aTeNbHbIE U 24 | bubmuorekam [IOK
norapu(MuIecKrue HEpaBEHCTBA https://m.edsoo.ru/f11c4afd
bu6nmmoteka LIOK
K 1 1
OMIICKCHBIC qucia 0 https://m.edsoo.ru/f11c4afd
bubmmnoteka LIOK
H 10 1
ATYPATILHBIC H HEIBIE HHCTA https://m.edsoo.ru/f11c4afd
Cuctembl parmoOHAIBHBIX, HPPAITMOHATBHBIX
HOKaSaTeHII))HIiIX U JI0Ta I/I(l)l\flf‘—leHCKI/IX 12 1 bubmmorexa [TOK
. P https://m.edsoo.ru/f11c4afd
ypaBHEHUM
bubmmnoteka LIOK
3ana4u ¢ mapamerpa 16 1
A& € TlapaMeTpamu https://m.edsoo.ru/f11c4afd
[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 16 ) bubnunorexa LIOK

3HaHUHU

https://m.edsoo.ru/f11c4afd




OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0

IMHOYPOYHOE IIJNTAHUPOBAHHE

10 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne uugposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue

n/n Bcero o0pa3oBarte/ibHbIE

padoThI padoThI
pecypchl
MHOXecTBO, Olepaluuy HajJ MHOKECTBAMU 1 | bubnnoreka [JOK
HX CBOMCTBa https://m.edsoo.ru/746d5dce
Huarpammsl Ditnepa-Benna 1
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO |
ammapara JJisl pelieHus 3a1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
€CATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHBIE 1 bubmmorexa [TOK

A AIPOOH, TIpON ’ https://m.edsoo.ru/be888093
NePUOANYECKHE TPOoH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOANYECKHE TPOOH
[Tpumenenue apobeli U MPOLEHTOB IS 1 bu6muoreka [JOK
peleHus TPUKIIAAHbIX 3a1a4 https://m.edsoo.ru/44dd1046
[Ipumenenue apoGeit U NPOLIEHTOB I | bubmuoreka [OK
peLIeHNs IPUKIAIHBIX 3a0a4 https://m.edsoo.ru/d99d8c74
JleicTBuTENbHBIE YKCIa. PainonanbHbie U | bubnuoreka [JOK
HppanuoHaIbHbIE YUCiia https://m.edsoo.ru/2f36a36f
Apudmerndeckue oneparuu ¢ 1 bubnuoreka [JOK




10

,I[GﬁCTBHTGJIBHBIMH qucJjiaMn

Mopynp AE€MCTBUTEIBHOIO YHACIIA U €TI0
CBOMCTBA

https://m.edsoo.ru/4d7f95fe

11

12

13

14

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUI

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PELICHUS ENIbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JPpOOHO-pallMOHATILHBIX YPABHEHUH U
HEPABEHCTB

bu6nmoreka [IOK
https://m.edsoo.ru/cb723fbd

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

17

MHorousneHsl ¢ HeabMu KodhGuiineHTamu.
Teopema Buera

Pemenue cucreM IMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUN

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;




21

BBIYHMCIICHHUEC €I'0 3HAYCHUA

[Ipumenenue onpeaenutens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

24

Pemenue npuknaaHbIX 3a1a4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponsnas pabdora: "PanmonanbHbie

ypaBHEHHUs U HepaBeHCTBa. CrucTeMsl
JUHENUHBIX ypaBHEHUN"

25

OyHKIMS, CITOCOObI 3a1aHus (PYHKITHH.
Bsaunmuo obparnbie pyakiun. Kommosumms

byHKIUI

bubnunoreka LIOK
https://m.edsoo.ru/226eeabf

26

27

I'padux GyHKIIUN. DIeMEeHTapHbIE
npeoOpa3zoBanus rpadukoB QyHKINN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

bubnmorexa LIOK
https://m.edsoo.ru/763e75ee

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

bu6mmoteka IIOK
https://m.edsoo.ru/ff4564ad

29

MakcuMyMbl U MUHUMYMBI () YHKITHH.
HaunOospiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIMHM Ha TPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas QyHKuun

DIEMEHTApHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpaduKoB 3TUX QYHKIUN




:‘)J'IeMeHTapHOC HCCJIICOOBAHNE U ITIOCTPOCHUEC

32 .
rpaduKoB 3TUX QyHKIUN
13 Crenens c 1esbIM NTOKa3areneM. buaom
HeroTona
34 Crenens ¢ 1enbIM 1okaszarenaeM. bunom
Herorona
35 CrenenHas GyHKLHUS C HATYpaJIbHBIM U bubnuoreka [IOK
HenbIM nokaszareneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047
36 Kontponbnas pabota: "Crenennas GyHKIuS.
E€ cBoiicTBa u rpadux"
37 Apudmernueckuii KOpeHb HaTypaTbHON bubnuoreka [IOK
CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru/d82c¢36d4
38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETIEHH U €r0 CBOWCTBA
39 [TpeoOpa3oBaHus UNCIOBBIX BBIPAKEHUH,
COJIepKalINX CTENEHU U KOPHU
40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
41 [TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIepKaliX CTENEHU U KOPHU
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
42 METO/Ibl PEIICHUS UpPALlMOHATBHBIX Bubmmorexa [IOK
ypaBHeHHii https://m.edsoo.ru/69106ae7
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
43 METO/Ibl PEIIEHUs] UPPALIUOHATIBHBIX
ypaBHEHUU
m Uppanuonanbusie ypaBHeHUA. OCHOBHBIE

METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX




ypaBHEHU M

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

s UppalMOHATIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPaLMOHATIBbHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATILHBIX YPaBHEHUN

43 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UppalMOHATIBHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

49 ($yHKIMU 0OpaTHOM CTENEHH C HaTypallbHBIM bubmmorexa LIOK

https://m.edsoo.ru/ebOccSe3

[O0Ka3aTeieM
CaoticTBa U rpaduK KOpHS n-OW CTEHEHH KaK

50 (GyHKLIMU OOpaTHOH CTENEHU C HaTypaJlbHbIM
MoKazaresiem
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI n-oi creneHy. MppannuonanbHele
ypaBHeHHA"

50 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CTeneHb ¢ pallMOHAIBHBIM MTOKAa3aTelIeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [ToxazarenbHast pyHKLIKS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AJIs

penieHusi ypaBHEHUM




Hcnons3oBanue rpaduka QyHKIUN A5

> peLICHUs ypaBHEHU I
53 [Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE bubnmoreka [JOK
METO/IbI PEIICHUS MTO0KA3aTeIbHBIX YPaBHECHUH https://m.edsoo.ru/be76320c
59 [Tokazarenbubie ypaBHeHUs. OCHOBHbBIE bubnmnoreka HOK
METO/IbI PELICHUS MTOKA3aTEIbHBIX YPaBHEHUHN https://m.edsoo.ru/3d408009
60 [Toka3arenbHble ypaBHeHHs. OCHOBHBIE
METO/IbI pEIICHUS TOKA3aTeIbHBIX YPaBHEHHH
61 KoHntpoinbhas padora: "[lokazaTenpHas
¢ynkuus. [TokazarenbHble ypaBHeHus"
. Bu6moreka [JOK
62 Jlorapudwm yucna. CoiicTBa norapudpma hitps://m.c dsoc]fru 36323044
63 Jlorapudm umncna. CBoicTBa jJorapudpma
64 Jlorapudm uucna. CoiicTBa jJorapudpma
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI ngg;;f;:)gﬁ/}ieanmz
66 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMBbI
67 [Ipeobpa3oBanue BbIpaxeHHi, coaepKalux bubmuoreka [IOK
aorapudmsl https://m.edsoo.ru/da48154c
68 [IpeoOpazoBanue BEIpaKEHUA, COASPIKALIMX bubmuoreka [OK
Jorapupmbl https://m.edsoo.ru/4beff03b
69 [Ipeo6pa3zoBanue BbIpaXeHH, coepKalux
Jorapupmbl
70 Jlorapudmudeckas hpyHKIMS, €€ CBOWCTBA U bubnmnoreka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
71 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk
72 Hcnonb3oBanue rpaduka GyHKIUN AJIs




pelieHusi ypaBHEHUM

Hcnonp3oBanue rpaduka GyHKIuM 1715

73 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
74 METOBI peIIeHUs Torapu(HMUIECKUX bubamorexa LOK
. https://m.edsoo.ru/3034724e
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/BI pEIIeHUS JIoTapu(HPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/IbI PEIICHUs JOrapu(PMUUECKUX
YpaBHEHUU
77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHUH
g PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
! Jorapu(MUUECKUX YpaBHEHUN
79 KonrtponsHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"
20 Cunyc, KOCUHYC, TAHT€HC U KOTAHTE€HC bubmuoreka [JOK
YHCJIOBOTO apryMeHTa https://m.edsoo.ru/5f605ed0
81 Cunyc, KOCHHYC, TAHT€HC U KOTAaHTEHC bubnmnoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
20 ApKcuHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/f1{f9220
24 Tpuronomerpuueckasi OKpyKHOCTb, bubnmoreka [JOK

orpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIUI

https://m.edsoo.ru/6b61c578




YHUCIOBOI'O aprymEeHTa

Tpuronomerpuueckas OKpyKHOCTb,

85 onpeieJICHUEe TPUTOHOMETPUUSCKUX (PYHKITUH buomorexa LIOK
peA R p YHKH https://m.edsoo.ru/6b61c578
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI buomrorexa LIOK
p p pMY https://m.edsoo.ru/6ed2b3ba
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI brbmmorexa LIOK
p p pMY https://m.edsoo.ru/fcdd2a2e
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI bubmmorexa LIOK
p p PMY. https://m.edsoo.ru/b8a0ff2f
bubnuoreka [{OK
89 O
CHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI hitps://m.edsoo.ru/1 2d 14 13¢
90 [IpeoOpazoBaHKe TPUTOHOMETPHUUCCKUX bubnnoreka [JOK
BBIPAKECHUI https://m.edsoo.ru/e248c5fc
91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubmmnorexka HOK
BBIPAKECHUI https://m.edsoo.ru/09baSb3d
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubmuoteka [IOK
BBIPAKECHUI https://m.edsoo.ru/1f4655da
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmuoreka [OK
BBIPAKECHUI https://m.edsoo.ru/8fa598b5
94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN bubmmoreia LIOK
p p P https://m.edsoo.ru/6baefe19
95 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUM buomroreia LIOK
p p P https://m.edsoo.ru/alf8d141
96 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUI buomroreia LIOK
B P My https://m.edsoo.ru/65a0f2d0
. bubmuorexa [{OK
97 Pemenne TpUroHoMeTpUYECKUX YpaBHEHUN

https://m.edsoo.ru/0d8a770d




bu6nmoreka [IOK

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI hitps://m.cdsoo.ru/cec28774
99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/e6eec650

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

KoHnTtpoinbHas padota: "TpuronomeTprudeckue
101 BBIPAKEHUS U TPUTOHOMETPUYECKUE

ypaBHeHuUs"

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
102 nocjienoBareibHoCcTe. Meton

MaTeMaTUYECKON UHIYKIIUU

MoOHOTOHHBIE U OTpaHUYCHHBIC
103 MocJieI0BaTeIbHOCTH. VicTopus ananuza

0ECKOHEUHO MaJIbIX

bu6mmoteka IIOK

104 ApHmeTHeckas mporpeccs https://m.edsoo.ru/d36669f8
105 ['eomeTrpuueckas nporpeccust
106 beckoneuHo yObIBaroIias reoMeTpruuecKas bubmuoteka [IOK

HpOrpeccust https://m.edsoo.ru/d36669f8
107 Cymma 6eCKOHe:~IHO yOBIBaroOITIeH

FEOMETPUUYECKOH IPOTPECCUU
108 JIuHeNHbIN ¥ SKCTTOHSHITHATBHBIA POCT. bu6nunorexa LIOK

Uucno e. DopMyna CIOKHBIX IPOLEHTOB https://m.edsoo.ru/538fc437
109 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT. bubnuotexa [JOK

Yucno e. DopMyna CIOKHBIX MPOLEHTOB https://m.edsoo.ru/c2627eca
110 Hcnonb30BaHre IPOrpeccuul sl pelieHust

peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa
111 Kontponbnas pabora: "[locnenoBarensHOCTH




u nporpeccun”

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA bubmmorexa [IOK
https://m.edsoo.ru/403bfb0d
113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIHHA
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke
116 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB bubmorexa HOK
https://m.edsoo.ru/6db0b423
117 Meroa MHTEPBAJIOB JUIsl PELIEHUST HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/Qadbcelb
118 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB
119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUMH 1715 peleHus 3a1a4
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH U151 pereHust 3a1a4
bubmuoteka [IOK
121 [lepBas u BTOpast Npou3BOAHBIE PYHKIIUH https://m.edsogru/0731ad3d
122 Omnpenenenne, reOMETPUIECKUI CMBICIT bubmuoreka [OK
MIPOU3BOAHOM https://m.edsoo.ru/6¢8d36ff
123 Onpenenenue, GU3NUECKUN CMBICIT bu6muoreka [JOK
MIPOU3BOAHOM https://m.edsoo.ru/a413eca9
124 VYpaBHeHHe KacaTeIbHOU K rpapuky
byHKIIUA
125 YpaBHeHUe KacaTebHOU K TpapuKy

byHKIIUN




bu6nmoreka [IOK

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1 https://m.edsoo.ru/c7550e5f
. Bu6mumoteka [JOK
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIHNA 1 https://m.edsofru/ 14ab3cdb
128 [IpounsBoiHass CyMMBI, IPOU3BEACHMUS, | bubnuoreka [JOK
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI https://m.edsoo.ru/14ab3cdb
129 IIpousBoaHas CyMMBI, IIPOU3BEICHHUS, 1 bubnnoreka [JOK
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI https://m.edsoo.ru/d598f201
130 [Ipou3BoHast CyMMBI, TPOU3BEICHUS], | Bbu6mmoteka [JOK
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI https://m.edsoo.ru/1de34d4d
131 KonTponsHas padora: "[Ipoussoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3ALIHS |
3HaHui: "OyHKuun"
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBas KOHTpoOJIbHAsA paboTa 1 1
136 HOBTOPGHI/IG, 000011eHHE, CHCTEMATU3aLIUS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| [IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO 1 bubmmotexa
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI https://m.edsoo.ru/17af2df9
) [IpuMeHeHne npoON3BOIHOMN K UCCIEA0BAHUIO | bubnnorexa [JOK
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/a8caSad4
3 [IpuMeHeHne npoON3BOIHOMN K UCCIIEI0BAHUIO 1 bubmmoreka [JOK
KLU HA MOHOTOHHOCTb U 3KCTPEMYMBI https://m.edsoo.ru/0b411edd
YH peMy
4 [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO | Bbu6moteka [JOK
(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
5 [IpumeneHnne nporu3BOJHOM K UCCIIEN0OBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
6 [Ipumenenne nporu3BOJHOM K UCCIIEI0OBAHUIO 1
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxosxnenne HanOobIero ¥ HAMMEHBIIIETO
7 3HAYCHUS HEll i bubmmorera [OK
pepbIBHOM (pyHKIIMU Ha 1
https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxosxnenne HanOobIiero 1 HAMMEHBIIIETO
] . bubmuorexa [{OK
3HAYEHHS HEMPEPHIBHON (PYHKITUN Ha 1
https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxaenne HanuOobIIero 1 HANMEHbBIIIETO
9 N bubmuoreka [{OK
3HAYEHUS HETPEPHIBHON (PyHKIINU HA 1
https://m.edsoo.ru/cffcb7e5
OTpe3Ke
10 HaxosxieHne HanOobIIero ¥ HAMMEHBIIIETO 1 bubmuorexa [{OK




11

3HAYEHUS HEMPEPbIBHOM (PyHKLIMU HA
OTpe3Ke

Haxoxzaenue HaubosbI1ero 1 HaMMEHbILIETO
3HAYEHUS HeMPEepbIBHOM (PyHKINU Ha
OTpe3Ke

https://m.edsoo.ru/d9469916

bubnunoreka LIOK
https://m.edsoo.ru/ad15000e

12

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLMU Ha
OTpe3Ke

bubnunoreka LIOK
https://m.edsoo.ru/86adcbfd

13

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIErO PEUICHUS B TPUKIAJIHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JJIA HaXOXKACHUA
HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX
3agadax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTHU U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduKoM

Komnozunus ¢yHkimit

bubmuoreka [IOK
https://m.edsoo.ru/13205d80

18
19

Komnozunus ¢yHkimit

Komnozunus GyHkiumit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha




KOOp,I[PIHaTHOI;'I IIIIOCKOCTH

KontponsHas pabdora: "UccrnenoBanue

22 . .
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"
3 IlepBooOpasHasi, OCHOBHOE CBOMCTBO bubmunoreka [IOK
epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
24 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX
’5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX
26 Hurerpan. ['eomeTpuyeckuil CMbICT bubnnorexa [JOK
HHTETpaia https://m.eds00.ru/391272c9
7 Brrunciienue onpenesi€HHOro HHTerpasia 1no bubmmoreka [JOK
dbopmyne Hetotona-Jleiiouuia https://m.edsoo.ru/b9b225¢3
)3 Brruucnenue onpenenéHHoro MHTerpana 1o bubnmnoreka HOK
dbopmyne Hetotona-Jleitoauia https://m.edsoo.ru/b800deb4
79 [IpumeHeHne nHTerpana i HaXoXACHUS
iouaiel IIOCKUX Guryp
30 [IpuMeHeHue uHTErpaia Juisi HaXOXKACHUS
00BbEMOB IreOMETPUYECKUX TeT
a1 [Ipumeps! pemennit quddepeHInaIbHbIX
ypaBHEHHI
0 [Ipumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
Maremarrnueckoe MOACIMPOBAHUE PEATBHBIX
33 MIPOIIECCOB C MOMOILBIO AU (PepeHIIHaTbHBIX
ypaBHEHUU
34 Kontponbnas padota: "[lepsoobpazHas u

uHTerpan”




Tpuronomerpuyeckue GyHKINH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX |
CBOMWCTBA U IpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX |
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX |
CBOMWCTBA U IrpauKu
OT060p KOpHEH TPUTOHOMETPUICCKIX

40 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

elIeHrEe TPUTOHOMETPUYECKUX HEPABEHCTB

46 P 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

43 Kontponbras padota: "['paduku 1

TPUTOHOMETPHUYECKUX (YHKLIUH.




Tpuronomerpuyeckre HepaBeHCTBA"

OcHoBHBIC MCTOJbI pCHICHUS IMOKAa3aTCIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

51 OcHOBHBIE METOBI PELICHUS TTOKa3aTeNIbHbIX
HEPaBEHCTB

50 OCHOBHBIE METO/BI PEIICHUS TTOKA3aTSIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB

60 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

61 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

62 I'padmyueckue MeToAbI perieHus




63

UppalMOHATIBHBIX YpaBHEHUI

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

66

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
JorapupMHUUECKUX YPaBHECHHUN
I'padmyeckue MeToabI pemicHUsS
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToAbI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
HEPABEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUUEcKux
HEPABEHCTB

KonrtponbHas padora: "UpparoHanbHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HEpaBeHCTBA"

KomrnekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHYEcKast HOpPMBI 3arucu




KOMIIJICKCHOT'O 4YHCJia

KommiekcHbie uncna. Anredpandeckas u

74 TPUTrOHOMETpHUUECcKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOM IUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYEeCKUX U reOMETPUUECKUX
3aja4

2 Konrtponbnas padora: "KomruiekcHbie
gucia"

83 HarypainbHsle u niensle yucia

84 HarypanbHsle u niensie yucna

25 IIpuMeHeHne NPU3HAKOB AEIUMOCTH LIEIIBbIX bu6muoreka [IOK
YHCeN https://m.eds00.ru/51696a67

26 [IpuMeHeHNnEe TPU3HAKOB AEITUMOCTH LENbIX
quCcel

87 [IpuMmeneHne Npu3HAKOB AETUMOCTH LIENIBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LCJIBIX

88
yucen: HOJl u HOK
29 [IpuMeHeHne npu3HAKOB ACIIUMOCTH LETBIX
YUCEJI: OCTATKH 110 MOAYJIIO
90 [IpumeneHnne Npu3HaAKOB JETUMOCTH LIEJIBIX
YHUCEJN: OCTATKH 10 MOAYJIIO
[IpuMeHeHne nNpuU3HAKOB ACIIUMOCTH LEITBIX
91 yycen: aaroput™ EBkinaa s pemeHus
3a7a4 B IEJIbIX YKCIax
9 Kontposnbnas pabota: "Teopust menbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
bu6nunorexa LIOK
93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
https://m.edsoo.ru/b648235a
CICACTBHUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.
bubmmoreka IIOK
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-
https://m.edsoo.ru/48190472
CIEACTBUS
95 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U
COBOKYIHOCTEH pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U
96 COBOKYITHOCTEN UPpALlMOHATIBLHBIX
YpaBHEHUI
97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYMHOCTEH MOKa3aTeIbHBIX YPaBHEHUI
08 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPABHECHUIN
99 OCHOBHBIE METO/bI PEUICHHS CUCTEM U




100

COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUI

101

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 13
pa3nUYHbBIX 00JacTel HayKH U pealbHOMN
KU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yNbTaToB

102

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTell HaAyKH U peabHOM
YKU3HU, UHTEPIIPETALUs NIOJY4YEHHBIX
pe3yabTaToB

103

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UTHTEPIPETALUS TOJTyYEHHBIX
pE3yJIBTAaTOB

104

Kontponbras pabdora: "Cuctemsr
paIMoOHaTBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUi"

105
106

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanunoHannHBIC HCEpPAaBCHCTBA C MapaMEeTpaMu

107

PanmonanpHble cUCTEMBI C TapaMeTpaMu

108

HppanunoHaibHble ypaBHEHUS, HEPABEHCTBA

—_— |




109

C mapameTpaMu

HppaumoHaibHble CUCTEMBI C ITApaMeTpaMu

110

111

IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

Iloxa3zaTenbHBIC CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKe ypaBHEHHUS C
rapameTpamu

115

116

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuroHomeTpuYECKUE CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEH peaTbHbIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH peabHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH peaTbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapaMeTpamu

120

Kontponbnas padota: "3agauu ¢
napamerpamu"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

126 [ToBTrOpenue, 0000IIEeHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

129 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "Oynkun"

132 [ToBTOpenmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkuun"

133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 HroroBasi koHTpobHAs paboTa

135 HToroBast KOHTpOJIbHASA paboTa




136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATUSAMM: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

Bemonusate  apudmMernyeckue  onmepaldd € palUMOHAIBHBIMU U
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peleHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIC
TPUTOHOMETpHUECKHE (PYHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPAaBHEHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HpPpalMOHAIBHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THIIBI LEJIbIX, pPAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTAaBISATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIN C HCIIOIH30BAHUEM arapara alnreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeieHusT W MHOXKECTBO 3HaueHMHd (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKIUU

OnepupoBaTb MOHATUSAMH: YETHOCTh U HEUETHOCTHh (GYHKIUH, HYIU

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETIeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA Ui HCCIENOBaHHS IPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JIPYIHX Y4eOHBIX MpPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHATUSAMHU: TOCIEAOBATEIHHOCTh, apupMeTHUeCKas |
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeOMeTpuyecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOIMCTBAa TOCIENOBATENBHOCTEH W Mporpeccuii A
’ pellIeHUs PeabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPH PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
MPEeIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHSAMH: HaTypalbHOE, LEJIO0€ YHCIO0; HCHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, PAa3JIOKECHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJIsl peIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYucia, AECITUYHBICE M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH  CBOWMCTBA CTEMEHHM [UIsI TPEeoOpa3oBaHUs BBIPAKEHUH,




ONCprUpOBaTh MOHATHUAMU: TIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

2.3

BeimonuATe mpeoOpa3oBaHus BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,
ONEepPHPOBATh MOHATUAMU: JIOTapU()MUUECKOE ypaBHEHHE M HEPaBEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJI PELICHHS IIPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTABIAThH
BBIPQKCHMS, YpaBHEHMS, HEPABEHCTBA M CHCTEMBbI IIO YCJIOBHIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaVMEHbIIIee 3Ha4eHUs (DYHKIMHM Ha MPOMEXYTKE; HMCIOIB30BaTh HX IS
ucclie1oBaHus (QyHKIMH, 33JaHHOU IpaduKOM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPAPUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH M MCIIOJIb30BATH JUUISl PEIICHUs] YPABHEHUN U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH I'padUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BAaTh UX JIJISl PELICHUS] CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTudyeckoro asainsa

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HMPOM3BOJHOW JUIS
peleHus 3a1ad

Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHSTh PEe3yJbTaThl HCCIEIOBaHUS K
MIOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO [UIA HAXOXACHHUA HAWITYYHICro pPCIICHHUA B
MNPUKJIIAAHBIX, B TOM YHUCJIC COOUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU r[epB006pa3Ha51 U HUHTCIrpall; IIOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHBIX (YHKIMHA, BBIYUCISATH UHTETPaj
o popmyne HeroTona — Jleitbnuna




Pemarn NPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 "

4.7 (UBUYECKOTO XapaKTepa, CPeACTBAMU MAaTEMAaTHYECKOTO aHATN3a
IMPOBEPSAEMBIE 3JIEMEHTBI COJAEP KAHUSA
10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kon
1 Uuncna 1 BEIUKUCICHUS
Panmonaneupie  uncina.  OOBIKHOBEHHBIE W JECATUYHBIC JPOOW, MPOIICHTHI,
11 OCCKOHEUYHBIC TIEPHOIUYECKUE NpoOH. AprdMETHIECKHE ONepallii C PallMOHATIbHBIMU
) YHCJIaMH, TIPE0OPa30BaHUs YHNCIOBBIX BeIpakeHUH. [Ipumenenue npobeli 1 IpOIeHTOB
JUTSL peIIeHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciei 3HAaHUH U peabHOMN KU3HU
JleiicTBuTenbHBIC YnCia. PalinoHanbHbIe U UPPAlMOHATILHBIC YUCIIa. ApruMeTHIECKIE
1.2 Omnepalu C JCHCTBUTEIbHBIMU YHCIaMH. [IpuOnmk€HHbIE BBIYMCICHHS, IpaBUiIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
CrereHs ¢ 1ienbiM 1okaszareneMm. CtanmaptHas Gopma 3amucu JeHCTBUTEIIEHOTO YHCIa.
1.3 Ucnonws3zoBanne moaxossiied (OpMbl 3alUCH JACUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 3a/1a4 ¥ MPEICTABICHUS JaHHBIX
14 ApudmeTndeckuii KOpeHb HATypaJbHON crereHu. JlelcTBus ¢ apudMeTuyecKuMu
) KOPHSIMH HaTypalbHON CTETIEHH
15 CuHyC, KOCHMHYC W TaHI€HC WYHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
5 [IpeobpazoBanme TPUTOHOMETPUUECKHUX BhIpakKeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' hopmyJIbI
)3 VpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Merton
WHTEPBaJIOB
2.4 Pemenne nensix u 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemienne TpuroHOMeTpUUYECKUX YPaBHEHUM
57 [IpumeneHnne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1a4 U 33714 U3
' Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HU
3 OyHKIHH U TpaduKh
31 OyHKUsg, cnocoObl 3amaHus (QyHkiuu. [paduk ¢yaknuu. B3aumHo o0OpaTHBIE
' GyHKIUHA
39 Ob6nacte ompeneneHUss M MHOXECTBO 3HaueHMi ¢QyHkumu. Hymu QyHkuuu.
' [TpomexxyTKkH 3HAKOIIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUN
3.3 CrenenHast GyHKIUS C HATypaJIbHBIM H LIeTbIM MoKa3areneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 TpuronomeTrpuyeckass OKPYXKHOCTb, OINpEAENICHUE TPUTOHOMETPUUYECKUX (PYHKIIMMA
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 ~ TEOMETpHYECKasd NPOrpECCHs. Cymma OeckOHEYHO YOBIBalOIIEH TIeOMETPUUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [JjIsi ONHCAaHUS PEaIbHBIX
MIPOLIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTrUX yUYeOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3zoBaHue BbIpaXKEHH, COAEPIKALIUX JTOTAPUPMBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiiaaubIX 3a1a4d ¢ MOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢yHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMeEHbIEe 3HAYCHUE
(GYHKIIMHM Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu




33 [oxa3zaTtenpHast u norapudmuyeckas QyHKIHH, UX CBOUCTBA U TpapuKu
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBI€ BO3HUKAIOT NpPHU PELICHUH 3a1ad U3 APYruX Y4eOHBIX MPEIMETOB U
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBoaHbie 37eMEHTAPHBIX (QyHKUUNA. DOpMyIbl HAXOXKIEHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOoJbIIEro M HaMMEHbLIEro 3HaYyeHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenue nMpou3BOHON JUIsl HAXOXKACHUSI HAWIYUILEro PELIEHUs B MPUKIAIHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMmeHue (GOopMyIHpOBAaTH W OINEPUPOBATH NOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; NPUMEHTh MX; yMEHHUE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3aj]ay, OLIEHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXACHUH; YMEHUE  OIEepUPOBATH
HOHATUSMH: MHOXECTBO, IOJAMHOECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
OIUCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENEHb C LIEJIBIM [TOKa3aTesIeM, KOPEHb HATypajJbHOW CTENEHH, CTEIEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JIEHCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm uwuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKE€CTBAa HATypalbHbIX, LEJIbIX, PpPalUOHAIbHBIX, JIEHCTBUTENIBbHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHbBIINH 001uii
JenuTenb W HauMEHbllee oOluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHalIbHBIX  BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TIeOMETpUYecKas IpOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEOBATEIBHOCTH, B TOM YHCIE C MOMOILBIO
PEKYppPEHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas U ajiredpauyeckas); yMeETb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh IOHATHSAMH: PalMOHAIbHBIC, HPPALUOHAIBHBIC,
NoKa3aTebHbIC, CTENEHHbIE, JIOTapu(pMHUUYECKHE, TPUTOHOMETPHUECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBAThH
HNOHITUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPaBHEHUH W HEPABEHCTB, PABHOCUIIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB U CHCTEM; YyMEHHUE peularb ypaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIMYHBIX IPUEMOB; pPELIATh
YpaBHEHHUs, HEpPABEHCTBA M CHUCTEMBl C [apaMeTpOM; IPUMEHSAThH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI JUIs PELIECHUS MaTeMaTHYECKHX

3a]a4 U 33]1a4 U3 pa3IU4HbIX 00JaCTeN HayKu U pealbHOM KU3HU

YMeHue omepupoBaTh TOHATHUSAMH: (DYHKIUS, YETHOCTH (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMHU, MOHOTOHHOCTb
byHKIMHA, SKCTpeMyM (DYHKITUU, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOU3BOAHAST (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACUMNTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, TNPOM3BEIEHUS, YacCTHOIO U
KOMIO3UIMK (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMUS (PYHKIIMIA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJM3a; MPUMEHATh MPOU3BOJAHYIO ISl HAxXOXKICHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nUeckrx 3a7ayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTErpaga; MNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOroO MOACIUPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMs (DyHKIMHA, JIuHEHHas (QYyHKUUSA, KBaapaTu4yHas QYyHKIUS,
pauuoHanbHass (QYHKLUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUUYECKHE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3aTeslbHAs |
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBIIONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7ad W3 JAPYrHX Y4eOHBIX NPEAMETOB W 3a/1ad U3 peaybHOU
KHU3HHM; BbIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
UCTIOJIb30BaTh CBOMCTBA U TpaduKu (YHKIUHI [UIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JAacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a1a4d, HCCIEINOBATh IIOIY4YEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJCINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOJIYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(OpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATH
UHpOpPMALMI0O C TOMOIIbIO TabaWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPE/CTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0/IEHUs C TIOMOILBIO JUarpaMM paccerBaHUs U JIMHEIHON perpeccun
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4allHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IElfIHOl“O CO6LITI/I$I; YMCHHUEC BBIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUiyecKuX METOJ0B; MPUMEHSThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOITHON
BEPOSTHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (QaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAIbHBIX COOBITHI; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIydaiiHas BEJIMYMHA, pacCHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUM pPACOpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/ICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelleHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B NPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCEHHUE
OIIEPHPOBATH TOHATUSMHU: COUETAHWE, NMEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIJia, IUVIOCKUN YroJj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
NEePHIEHAUKYIISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yroi MEXIy HIpsIMbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MPU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEeMaTUYECKUE
MOJEIN C IOMOLIBI0 TE€OMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOLWAAb (QUIYpbI, 00BEM (GUTYpHI,
MHOTOTPaHHMK, MPaBUJIbHBI MHOTOTPAHHHUK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIomab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IJIOCKOCTb,

Kacaromasicss cepbl, LUWIMHIpA, KOHYCa; YMEHHE CTPOUTh CeueHue
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MHOTOTPaHHHUKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHs, B TOM UYHUCIIE C MOMOIIbIO IEKTPOHHBIX CPENICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccu(ukanuioo ¢uryp Imo
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
HapayulebHBIA TEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00us, Mon00HBIe (UTYPBI; yMEHHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHl, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pEUICHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUICOHBIX MPEIMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIUUCIATH TCOMETPHYECKHE BEITMYUHBI
(mHa, yrom, IUIOMAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIpPA, IUIOmaab cdepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ IapajulelieluIea, MUPAMUIbBL, [PU3MBIL, LIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP

VYmMmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE TMPOM3BEICHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB
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YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMAaTUKU B H3yYEHUH TMPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUH; yMEHHE pACIO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucjia ¥ BBIYUCIEHUSA
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOW cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Creness ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBoiicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHUS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [IpeoOpazoBaHue BbIpaKeHUM
1.9 KommnekcHeie uncna
2 YpaBHeHHs U HEPABEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 Tpuronomerpudeckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Henble 1 1poGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U orapupMuIecKue HEpaBEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 @YHKIHMHA H TPadUuKH
3.1 Oynkuus, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3anmuo oOpaTHbIE




¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI

Ob6nacte ompezneneHuss W MHOXKECTBO 3HadeHW Qynkuuu. Hynu QyHkumm.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGombinee W HauMeHblee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
. rpaduk. CBoiicTBa U rpaduK KOPHS 1-0l CTEIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U Ipaduku
16 Toukm paspeiBa. Acumntotel rpadukoB (ynkruii. CBoiictBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauyana maTeMaTH4ecKoro aHajaimsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHo:kecTBa U JIOTHKA
5.1 MHoecTBO, Onepanuu HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hayaiga MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yrayosenHoe ooyuenue Mepansak A.I'., Homuposckuii JI.A., [Tonskor B.M.;
nox penakiueit [Togonsckoro B.E. O611ecTBO ¢ orpaHMueHHOM
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;
AxknmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

* Maremaruka. Anredpa v Hayajaa MaTeMaTH4ecKoro aHaimsa; 11 kmacc.
yrayonennoe ooyuenue Mepainsik A.I'., Homuposckuii J[.A., [Tonskos B.M.;
nox peaakiueit [ogonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;
AxknuonepHoe obiectBo «M3aatensctBo «IIpocBemienne»

1. Maremaruka:anredpa u Hayajga MaTEMaTHYECKOTO aHaIN3a, TeOMETPHS.
Anrebpa 1 Havasla MaTeMaTuyeckoro anaiauza. 10 kmacc: 0a30BbIi U
yrayonenusiit yposau / KO.M. Konsirun, M.B. TkaueBa, M.W. l1laGynun. M:
[Tpoceemenne, 2020

2. Maremaruka:anreOpa v Hadajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa 1 Havalila MaTeMaTUYeCKoro aHanuza. 11 kiacc: 6a30BbId U
yrayoseHHsit ypoau / FO.M. Konsrun, M.B. TkaueBa, M.U. [11laGyHuH. M:

ITpoceemienne, 2021



METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1. AnreOpa u Hayaina MaTEMaTUYECKOTO aHaln3a. MeToanueckue
pexomenaamuu. 10 kracc/ H.E ®enoposa, M.B. Tkauesa. - M: IIpocerenue,
2023.

2. Anre0Opa u HavyaJla MaTeMaTUYECKOro aHanu3a. Jlugakruueckue
Marepuansl. 10 knacc: 6a30Bblil 1 yriyosieHHsiid ypoBau /M.U. 1laOynuH,
M.B. TxaueBa u np.- M: ipocsemenue , 2023

3. AnreOpa 1 Hayaia MaTEMaTUYECKOTO aHaau3a. MeToanueckue
pexomenganuu. 10 - 11 xnacesl/ H.E ®enoposa, M.B. Tkauesa. - M:
IIpoceenienue, 2023.

4. Nzydenue anreOpsl ¥ Havasia MaTemaTudeckoro ananmsa B 11 kmacce: / H.E
®enoposa, M.B. Tkauesa. - M: IIpocsemnienue, 2021
5. AnreGpa u Hayaia MaTeMaTUYECKOTO aHalu3a. Jumaktnueckue
Marepuaibl. 11 kiacc: 6a3oBbiit yposenb /M.U. [1labynun, M.B. TkaueBa u
np.- M: IIpocsemenne , 2023
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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2. Yuu.py
3. AKacc
4. Mos Ulkomna

5. Skysmart
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