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IHHOACHUTEJIBHASA 3AIINCKA

VYuebublii Kypc «Anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHAIW3a» SIBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEIHEro OOIIero oO0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIEYNBACT HHCTPYMEHTAIIbHYIO 0a3y JJIsl H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOpoHbI, (GOPMHUPYET JIOTHYECKOE M a0CTPAKTHOE MBIIIIJICHHE 00YyJatoIIXCs
Ha YypPOBHE, HEOOXOAMMOM Il OCBOCHUS HWH(POPMATUKH, OOIIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaromuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHpYeT CBOU
JOCTHKEHHS B MaTeMaTuideckou opme.

VY4eOHbIil Kypc anreOpsl M HayaJl MaTeMaTHYECKOTO aHallM3a 3aKJaJbIBa€T OCHOBY JUIS
YCICMIHOT'O OBJIAACHHA 3aKOHAMUN (1)I/ISI/IKI/I, XNUMHU, 6I/IOJ'IOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHI[GHIII/Iﬁ
Pa3sBUTHUA DKOHOMHUKH U 06HI€CTB€HHOI>1 JKHU3HH, IMO3BOJIACT OPUCHTUPOBATHECA B COBPEMCHHBIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BaTh UX JJS JalbHEHIIEro
O6pa3OBaHI/I$I nB HOBC@I[HGBHOﬁ )ku3HU. B TO Xe BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JJOTUYCCKHU
CTPOTrMMH KOHCTPYKIUAMU anre6pLI N MaTEMaTHYCCKOTO aHalin3a pa3BUBACT YMCHUC HAXOIUTb
3aKOHOMCPHOCTH, 000CHOBBIBATH HUCTUHHOCTD, JOKAa3bIBATh YTBCPKACHUA C IOMOIIBIO MHAYKIITNHN
U paccyXJaTh NeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3alHI0, a0CTparupoBaHue u
aHaJIOTHIo, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xonme wm3yueHust y4eOHOTO Kypca «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIU3a»
oOydJaromuecss MOJYYaloT HOBBIN ONBIT pEMICHHS NPUKIAJHBIX 3a1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTeMaTHYECKUX MOJEJeH pealbHbIX CUTYyallnd, WHTEPIPETAMH ITO0JTyICHHBIX
pelIeHni, 3HAKOMSTCS ¢ IpUMEpaMi MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHpPOAE, HayKe H
HCKYCCTBE, C BBIJAIONIMMHUCS MaTEMaTHYECKUMHU OTKPBITHSAMHU M MX aBTOPAMH.

VYueOHBIIE Kypc 00nazaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM ITOTEHIIAJIOM, KOTOPBIN
peanu3yercsi Kak uepe3 y4eOHbBI MaTepHai, CIOCOOCTBYIOIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pDEHHUS, Tak M uepe3 CHeuupuKy Yy4eOHOM  JesITeIbHOCTH, TpeOyrome
IPOJOJDKUTETIPHOM — KOHIEHTPAllMM  BHUMAHUS, CAMOCTOATENBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJYYCHHBIH Pe3ysbTaT.

B ocHoBe meronukm oOydeHMs anredpe M HadyalaM MaTeMaTH4eCKOTO aHaln3a JIC)KUT
NeATebHOCTHBIA NPUHIUI 00y4eHUs.

B cTpykrype yueOHOTO Kypca «AnreOpa n Hayajga MaTeMaTHYeCKOTO aHaIn3a» BBIICICHBI
CIIEYIOLINE CO/ePKATEIbHO-METOIMUeCKre JTUHUU: «Yncna u BbUUCIHeHUs», «DyHKIHH H
rpagukmn», «YpaBHEHHS U HEpaBEHCTBa», «Hadyana MaremMaTnueckoro aHainnsa», « MHOXecTBa U
Jorukay. Bce ocCHOBHBIE COEpKaTEILHO-METOANYECKUE JIMHUH U3YJal0TCs Ha TIPOTSHKEHUH JIBYX
JeT oOy4eHusl Ha ypOBHE CpeIHero oomiero o0pa3oBaHus, €CTECTBEHHO JIOTOJHSS APYT Apyra u
MOCTETIEHHO HACBIIAsACh HOBBIMH TE€MaMu W paszaenamu. [laHHBIH Y4eOHBI Kypc SBISETCS
MHTErPaTUBHBIM, MOCKOJBKY OOBEIMHIET B ce0e COoAepiKaHHe HECKOJIbKUX MAaTeMaTHUECKHX
JIMCIMITIMH, TaKUX KakK anredpa, TPUTOHOMETPHS, MaTeMaTHYeCKHi aHali3, TEOPUsI MHOXKECTB,
MaTreMaTtndeckas Joruka u japyrue. [lo mMepe Toro xak oOydarommecsi OBIIAJIEBAOT BCE Oouiee
MIUPOKUM  MaTeMaTHYECKHM ammapaTtoM, Yy HHX I[OCIEeI0BaTeNbHO (OpMHpYETCS W
COBEPIICHCTBYETCSI YMEHUE CTPOUTH MaTEMATHUECKYIO MOJIENb peabHOM CHTYalllu, TPUMEHSTh
3HAHHA, TOJYyYCHHbIE NpPU U3YYEHHUH Y4YeOHOro Kypca, ISl pEIIeHHsS CaMOCTOSTEIBHO
copMyITHpPOBaHHOI MaTEeMaTHYECKOM 3aa4, a 3aTeM UHTEPIPETHPOBATH CBOW OTBET.



ConepxaTenbHO-MeTOAMYEeCKast TUHUS «HHUCa 1 BBIYUCIICHUSD 3aBepiIacT (OPMUPOBAHNE
HAaBBIKOB HCIIOJIb30BAHMS JICHCTBUTEIBHBIX YHCET, KOTOpOE ObUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmero oobpaszoBanus. Ha ypoBHe cpemanero obmiero oopazoBanusi 0co00¢ BHUMAHUE YIEISICTCS
(OpPMHUPOBAHHIO HABBIKOB PALMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOIIUX B CE€0sl MCIOIH30BaHUE
Pa3IIMIHBIX (1)OpM 3alMcu 4uciia, yYMCHHC [A€JIaTb MNPHUKUIAKY, BBIIIOJHATH HpI/I6.HI/I)KéHHI>Ie
BBIYUCJICHHA, OICHUBATL YMCJIOBBIC BBIPAXKCHUS, pa6OTaTI) C MaTeMaTN4YCCKNMU KOHCTAaHTaMH.
3HaKOMBIE O6yanOHIHMC$I MHOXCECTBA HATYPAJIbHBIX, LCIIbIX, PAIHOHAJIIbHBIX U ﬂeﬁCTBHTGHBHLIX
quceJl AOIIOJIHAKTCA MHOXCECTBOM KOMIIJICKCHBIX YHUCEII. B KaXI0M H3 3THUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CreUM(UYECKHUEe 33/1a4d U OTEepalii: JICICHUE HaIelo,
OTIEPHPOBAHUE OCTATKAMH HAa MHOMKECTBE IIENIBIX YMCEI, 0COOBIE CBOWCTBA PAIMOHAIBHBIX U
MppalMOHAJIbHBIX YHCEN, apu(pMEeTHUECKUE Onepaliy, a TAkKKe U3BJIeUEeHNE KOPHS HaTypaJbHON
CTETIEHM HAa MHOXKECTBE KOMIUIEKCHBIX umcell. brmaromaps mocienoBaTeilbHOMY pacIIUpeHUI0
Kpyra HUCHOJIb3yCMbIX YUCCI U 3HAKOMCTBY C BO3MOXXHOCTAMH UX IMPHUMCHCHUA I PCIICHUA
pa3IUYHBIX 3a/1a4 (POPMUPYETCS IPEACTABICHUE O €UHCTBE MAaTEMAaTHUKU KaK HAyKH U €€ pOoJu B
MIOCTPOCHUU MOJIETIEN peaslbHOrO MUPA, IUPOKO UCIOJIB3YIOTCS 00001IeHNEe U KOHKpeTH3alusl.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro OOydeHHs Ha
YpOBHE cpemHero oOmero o0pa3oBaHHs, TIOCKOJIBKY B KaxaoM pasnene [IporpamMmer
MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 00yJaromuecst OBIaIeBalOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallUOHAJIbHBIX, HppaiuOHaJIbHBIX, IIOKa3aTCIbHbIX,
JoTapu(PMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHM, HEpPAaBEHCTB U CHCTEM, a TaKXKe 3ajad,
comepkamux mapamerpbl. [lolydeHHbIE YMEHUSI IUPOKO HCHOJB3YIOTCS TMPH HCCICIOBAHUU
(GYHKIUH ¢ TTOMOIIBIO MTPOU3BOIHOM, MTPU PEIICHUH MPUKIIAAHBIX 337a4 U 3a7a4 Ha HaX0XKICHUE
HanOOJIBIINX U HAUMEHBINUX 3HaueHW QyHKIWU. [laHHAs colepikaTellbHas JIMHUS BKITIOYAeT B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
paMOHATFHBIX, UPPANUOHATBHBIX H TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUIA,
coliepKamux creneHn u Jorapudmel. braromaps W3ydeHHIO aireOpandeckoro marepuana
MPOUCXOUT JalbHEWIICe pa3sBUTHE AJITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIILICHHS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKU JEITYKTHBHBIX PACCYXJICHHUI, PabOThl C CUMBOJILHBIMHU
(dbopmamu, IPeACTaBICHHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHUJIC PABCHCTB M HEPABEHCTB.
Aure6Opa npemiaraet 3peKTHBHbIC HHCTPYMEHTHI JIJISl PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 33/1a4, HAIJISJHO JIEMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKA HAYKH.

ConepkaTenbHO-MeToquuecKast JIMHUS «DYHKIMU U rpaduKm» TECHO TEpEIUIeTaeTCsl C
JIPYTUMH JJMHUSAMHU Y4€OHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3yueHHs Marepuaia. VI3ydeHWe CTCNEeHHOW, TMOKa3aTelbHOM, JIorapu(MUYECKOr U
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOMCTB M TpadMKOB, UCIIOIb30BaHNE QYHKIIUH IS PEIICHHUSI
3a7a4 U3 JAPYrux YYeOHBIX IPEIMETOB U PEAIbHOM KU3HH TECHO CBSI3aHO KaK C MaTEMaTUYECKUM
aHAJIM30M, TaK U C pellICHNEeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 60JibII0€ BHUMAHUE yeIsAeTCs
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (pOpMyliaMu 3aBUCUMOCTH MEXIY Pa3IMUHBIMHU BeJTMUYUHAMU,
HCCIEeIOBaTh MOJY4YEeHHbIE (YHKIHMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepkaTeabHOU
JTUHUY HalleJIeH Ha Pa3BUTHE YMEHUI U HABBIKOB, TO3BOJISIOIINX BHIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IMyHON (opMme: aHaIUTHYECKOH, rpaduyeckoit u cioBecHoi. Ero usydyenue
CMOCOOCTBYET PA3BUTHIO AJTOPUTMHUYECKOIO MBIIUICHUS, CHOCOOHOCTH K 0O0O0OLICHHIO H
KOHKPETU3aLlUH, UCTIOIb30BAHUIO aHAJIOTUH.



ConepxarenpHast JuHus «Hagama mMareMaTndecKoro aHaim3ay TO3BOJIIECT CYIIECTBEHHO
pacIIUPUTH KPYT KaK MAaTEMATHYECKUX, TaK U MIPUKIIATHBIX 3314, TOCTYITHBIX 00yJarOmUMCsI, TaK
KaK y HHUX MOSBISETCS BO3MOYXHOCTh CTPOUTH TpadUKU CIOKHBIX (PYHKIUH, OMPENENiaTh HX
HauOOJBIINE YU HAUMEHBIINE 3HAUYCHUS, BBIYUCIATh IIOMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOPEHHs TpolleccoB. JlaHHas cojaep)KarelnbHas JUHHUS OTKPHIBACT HOBBIC
BO3MOYXHOCTH ITOCTPOCHHS MAaTEMaTHYECKUX MOJICIICH pealbHBIX CUTYAIIHH, TO3BOJISICT HAXOIUTh
HaWIydIllee PEIICHWE B NPUKIAJAHBIX, B TOM YHUCJIE COLMAIBHO-IKOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHAlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpMaTBHO-JIOTHYECKOTO M KPEATUBHOTO MBINIJICHUS, (JOPMUPOBAHNIO YMEHHUI pacliO3HABAThH
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKe W HCKyccTBe. OOydarommuecss y3HAIT O
BBIJIAFOIINAXCSI Pe3y/IbTaTax, MOJYYCHHBIX B XOJE Pa3BUTHS MAaTEMaTUKH KaK HAyKW, W 00 WX
aBTOpax.

CopepxarenpHO-MeTOAMYECKass JHHUS «MHOXKeCTBAa W JIOTHKAa» BKIIOYaeT B ceOs
JJIEMEHTHI TEOPUM MHOXKECTB M MAaTeMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTABJICHHS TTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMaTHKH W TpeylararoT HanOoliee
VHUBEPCATBHBIA S3bIK, OOBEAWHSIONIMA BCE pa3felibl MaTEMATHKU W €€ TPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATHICCKUE JUCIUTUTHHBI M MX TIPHJIOKEHUS B euHOe 1ennoe. [lostomy
BOXHO JIaTh BO3MOXKHOCTh OOYyYaromeMycss ITOHUMAaTh TEOPETHUKO-MHOXKCECTBECHHBINH SI3BIK
COBPEMEHHOM MaTEeMAaTHKH U UCTIOJIL30BATh €0 JUTSI BRIPAXKEHUS CBOMX MBICIICH. [IpyruM BasKHBIM
MPU3HAKOM MaTeMaTHKM KaK HayKH CJIeIyeT TIPU3HATh CBOWUCTBEHHYIO €H CTpOTroCTh
000CHOBaHHH U CJIEIOBAHUE ONPEICIEHHBIM MPABHIIaM IIOCTPOCHUS I0KAa3aTeIhCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTHYECKOH JIOTHMKH CHOCOOCTBYET Pa3BHTHIO JIOTUYECKOTO MBIIUICHHUS
00yJaromuxcs, MO3BOJISIET UM CTPOHWTH CBOM PACCY)KIEHHS HAa OCHOBE JIOTHUECKUX IPABUII,
(dbopMUpyeT HABBIKA KPUTUICCKOTO MBIIIICHHUS.

B yueOHOM Kypce «AnreOpa 1 Hauaia MaTeMaTHYECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTEeMaTU4YEeCKOTO MOJCIHPOBAHUS, KOTOpPhIC IPHU3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB IIOCTPOCHUSI MOJIENICH peallbHbIX CUTYAIIMi, HCCIICOBAHUS STUX MOJIEICH C TOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOrO aHalin3a, WHTEPIPETAIMU IOJIydCHHBIX PEe3YIbTaTOB.
Takue 3amaHus BIUICTEHBI B KAaXABIH M3 pa3leioB MPOTPAMMBI, MMOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HMCIOJB3YEeTCs JUIsl PEIICHUs NPHKIAAHBIX 3anad. [lpu permeHuu
peabHBIX MPAKTHYECKUX 33124 00YJaIONIHecs: pa3BUBAOT HAOII0IaTeIbHOCTh, yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH
npobsemy. JlesaTenbHOCTE 1O (QOPMHUPOBAHUIO HABBIKOB PEIICHUS TMPHKIAIHBIX —3ala4
OpraHu3yercsi B TIpOIlECCe H3YYEHHUs BCEX TeM Yy4eOHOro Kypca «Ajredpa ¥ Havaia
MaTEeMaTUYECKOTO aHaIH3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa v Havyajaa MaTeMaTU4eCKOrO aHaJIM3a» OTBOJAUTCS
272 gaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciaa v BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. Ilpumenenue npodei 1 NpOUEHTOB JUIsl PELeHUs] TPUKIAIHBIX 33134 U3
pa3IMYHBIX OTPaCiell 3HAHUW U peajbHOU KU3HU.

JleiicTButenpHble yncia. PanmoHanbHble M HMppalUoOHANbHBIE yucia. Apudmernyeckue
ONEpalMK C JICUCTBUTEIBHBIMU YHCIAMU. MOJyib IEHCTBUTEIBHOIO 4YMCIIAa M €ro CBOMCTBA.
[IpuOmkEHHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHMs, TPUKHJAKA M OILIEHKa pe3ysbTara
BBIUHCIICHU.

Crenens ¢ nensiM nokasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmeit Gpopmbl
3aMycy JeMCTBUTENIbHBIX YHCEN JUIsSl pElIeHNs MPAKTUUECKUX 3a/a4u U IPECTaBICHNS JaHHbIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHIHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUs-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObl PEHICHUSI LENbIX U IPOOHO-palOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM NepeMeHHOH. JleleHrne MHOTOUYIEHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3y. MHorousnens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaunonanbusie ypaBHeHNA. OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEUICHUS [T0OKA3aTEIbHBIX YPABHEHU.

[IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BbIpakeHUil. Pernienre TpuroHoMeTpuYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpepenurens Marpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOWCTBA, BBIYHUCIEHUE €r0
3HAYEHUs, IPUMEHEHNE OINIPENEIUTENS JUIsl PELLICHUS] CUCTEMBI JIMHEHHBIX YpaBHEHHH. Pemenue
IIPUKJIAIHBIX 3a7a4 ¢ MOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUN. lccienoBanne nmocTpoeHHON
MOJEIIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEINEH.

IlocTpoeHre MaTeMaTH4YECKUX MOJEJIEH PEAJbHOM CUTyallud C IOMOIIbKO YPaBHEHHH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEILICHUIO MaTEMaTHYECKUX 3a1a4 U 33134
U3 Pa3InYHBIX 00JIaCTeN HAYKU U pealbHON >KHU3HU.

DyHKUUH U TPaPUKHU



Oynkius, crnocodbl 3amaHus (QyHkouu. B3amMuo obpatnbie ¢yHkumu. Kommozuims
¢bynkuuit. 'paduk pynkunu. DneMeHTapHbIe Tpeodpa3zoBaHus IPpaUKOB (PyHKITHIA.

OO6nacte ompeneneHuss 1 MHOXKecTBO 3HaueHu ¢yHkuuu. Hymu yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl U MHUHUMYMBI GyHKIMH. Hambosbliee 1 HanMeHbIIEe
3Ha4YeHUs (PYHKIIUH HAa TPOMEKYTKE.

JluHeWHasI, KBaJpaTUIHAS W APOOHO-TTMHEHHAST QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MMOCTPOCHUE UX TPaPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TOKazatenem. EE cpoiicTBa U rpaduk.
CpoiicTBa U rpaduk KOpHS n-0i CTeneHW Kak (pyHKIUU OOpaTHOW CTENEHU C HaTypalbHbIM
MIOKa3aTeJIeM.

[TokazarenpHas u norapupmuyeckas GyHKINU, UX CBOMcTBa U rpaduku. Mcnonb3oBanue
rpadukoB PYHKUUN 1JIs1 pelIeHUs] ypaBHEHUH.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIIHM
YHCIIOBOTO apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sBiaeHusX. ['paduku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocneqoBaTenbHOCTH, CIIOCOORI 3aJaHKs OCIEA0BATEILHOCTEH. MeTo ] MaTeMaTHYEeCKOH
UHAYKIUA. MOHOTOHHBIE M OTrpaHHWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomeTpuueckas nmporpeccus. CyMMa OECKOHEYHO YOBIBAIOIICH Te€OMETPUYECKON MPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHue Mporpeccuu Uil pelieHUs pealIbHbIX 3a7a4 IPUKIIAJTHOTO XapaKTepa.

HenpepsiBHbie DyHKIIMN U X CBOMCTBA. TOYKM pa3pbiBa. ACKMIITOTHI IPapuKOB (HYHKITUH.
CpoiicTBa (hyHKIMI HEMPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB Ui PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMMA [Tl pEIICHUS 3a/1a4.

[lepBas u Bropas npousBoaHbie pyHKIUU. Omnpenenenrue, reoMeTpUYecKuil U pu3nuecKui
CMBICTT IPOU3BOJHON. YpaBHEHHUE KacaTeNbHOM K rpa@uKy QyHKINU.

[IpousBoHbie aeMeHTapHbIX QyHKUUN. [Ipor3BoaHAs CyMMBI, TPOU3BEICHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIUH.

MHoxecTBa M JIOTHKA

MHoOXecTBO, ONepali HajJ, MHOXXECTBaMU M UX CBOMcCTBAa. J(narpammel Diinepa—BeHHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONMCAHUs PEeabHbIX IPOLECCOB U
SIBJICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO  MaTeMaTH4eCKOro  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KJIACC

Yucia 1 BLIYUCICHUAA



Harypanbnbie u nenble uucna. [IpuMeHeHue NPU3HAKOB JAEIMMOCTH LEIBbIX YHCEl,
Hanbosbmmii oot aenurens (nanee — HOJI) m nanmensiee obmiee kparnoe (nanee — HOK),
OCTaTKOB I10 MOAYIIO, anropurMa EBkiinaa 1 pemenus 3a1a4 B LEIbIX YUCIaX.

Kommuiekcuple uymcna. AnreOpandeckas W TpUTOHOMETpHYecKass (OpMBI  3amlucH
KOMILJIEKCHOTO yucia. ApupMeTH4ecKue onepaluyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxenue
KOMILJIEKCHBIX YHCEN Ha KOOPAMHATHOM mockocTh. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4yHcia. [IpumMeHeHHe KOMIUIEKCHBIX 4YMCEN JUIsl peueHust (u3nueckux u
reOMETPUUECKUX 3a/1a4.

YpaBHeHusi U HepaBeHCTBA

Cucrema U COBOKYIMTHOCTh YPaBHEHUH U HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI -
cieacTBUs. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUN C IOMOIINBI0 TPUTOHOMETPUYECKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPAIlIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOBI PELIEHHS CUCTEM U COBOKYITHOCTEH palliOHABHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHue ypaBHEHU, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKUX 3ajad U
3ala4 M3 pazNUYHbIX oOnacTedl HayKd U peajbHOW JKHU3HHM, HHTEPHpEeTanusl MOJIyYeHHBIX
pe3ynbTaTOB.

DOyHKUUM U TPaPUKH

I'paduk kommosuimu ¢yHkiuid. ['eomerpudyeckne oOpa3sl ypaBHEHUN M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH.

I'padmyeckue MeTo bl pelieHUs! ypaBHEHUHN U HEPaBEHCTB. | 'paduueckre METO bl peIIeHuUs
3a/1a4y ¢ mapameTpaMmH.

Hcnonb3oBanue rpapukoB (QYyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX MIPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeHeHue MpoOU3BOAHON K UCCIEAOBAHNUIO (YHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenre HaubobIero 1 HaMEHbIIEro 3HaYeHUI HelpephIBHON (DYHKIIMH Ha OTpPE3Ke.

[IpuMeHeHre TPOW3BOJHOM Il HAXOXKJICHUS HAWIYYIIero peuieHUus B NPHUKIAIHBIX
3a/lavyax, JJIs ONpEeJeNieHUsT CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aAaHHOro (opMynoil wiu
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3HbIe 3EeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxoXA€HUS TEPBOOOPA3HBIX.

Nurerpain. I'eomerpuuyecknii CMbICI HHTErpajia. Berducienue onpenenéHHoro HHTerpaia
no popmyine Hetorona-JleitGHuma.

[IpumeHeHne wuHTerpajna ads HAxXOXJAEHUS IUIolmaledl MIockux ¢uryp U o0bEMOB
TF€OMETPUYECKUX TEIL.

[Tpumeps! pemennit quddepeHnranbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOIEIMPOBAHNE
peabHBIX MPOLECCOB C MOMOIIBIO JU(PepeHInaTbHBIX YPABHEHUH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKoOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOYYaroImIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYp TPakIAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBLHBIMU WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHIUCKHX
MAaTE€MaTUKOB M POCCHICKOW MAaTE€MaTHYECKON IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHUUA B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM
JNOCTH>KEHUM HAyKM M JESTENbHOCTBIO YYEHOT'O, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYAyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMaTHMUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MaTeMAaTHYECKHE 3HAHUSI B HHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IICHHOCTH TPY0JIIO0US, HHTEPEC K Pa3IUYHbIM cdepam
podeccHoOHANBHOM NEesATENbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHYECKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUHU BCEW KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHHNE MaTeMaTHIEeCKIX
3HAHWI 1715 pEIIeHU 3a7a4 B 0071aCTH OKpY>Kalolel cpe/ibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEICTBUI JJIs1 OKPYXKAIOIIEH Cpebl;



8) HeHHOCTH HAYYHOr0 MO3HAHUSL:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAaKTUKHM, MTOHUMAaHUE MATEMaTHYECKOW HAyKH KakK CQepbl
YeIIOBEYCCKOM JIEATEIBHOCTH, 3TANOB €€ PasBUTHS M 3HAYUMOCTH JUIS Pa3BUTHS ITUBIIIA3AIINH,
OBJIAJICHUE S3BIKOM MAaTEMATUKH U MAaTEMAaTHYCCKOU KYIbTYPOH KaK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO M UCCIICIOBATEIIBCKYIO IEATEILHOCTh MHIUBHUIYaTHHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTenbHbIE YHHBEpPCAJbHbIE YueOHbIe JeHCTBUS

Bba3oBble jornueckue aqecTBU:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUpPOBATH ONpEAENeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MpPHU3HAK KIacCU(PUKAIMK, OCHOBAHUS [UIsi 00O0OIIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U 061111/1e, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IMPOTHBOPECYHSA B (baKTaX,
JaHHBbIX, Ha6J'IIOJICHI/I$[X n YTBCPKIACHUAX, npeaiaratb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAlUIO, TPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBIBO/JIBI;

BBIOMpATH CIIOCO0 perieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BbIOMpaTh HanboJIee MOAXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BOIPOCHL, (PUKCHpYIOIIME MPOTUBOpEUYUE, MpobOiIeMy, yCTaHABIMBaTh HCKOMOE M JIaHHOE,
(dbopMHUpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBHUCHUMOCTEH MEXly 00beKTaMu, SBICHUSIMHU, IPOLIECCAMU;

CaMoOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEeIOBaHUs, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTrHO3MPOBATh BO3MOYKHOE PAa3BUTHE MPOLIECCA, & TAKXKE BBIIBUTaTh MPEANOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH JIeUIIUTHI UHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelieHus 3a1auu;



BbIOMpaTh MHGOpPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATb,
CHCTEMAaTH3MpPOBATh M HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPECTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3InYHbIX (POpPMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HMH(OPMAMK 1O  CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMmyHukaTuBHbBIe yHUBepcalbHbIe yueOHbIe el CTBUS

Oo0menmne:

BOCIIPpUHUMATb U q)OpMYJIHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUAMH U LEIAMU
O6IH€HI/I$[, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO0 TOYKY 3pPCHHA B YCTHBIX W NHWCBMCHHBIX
TEKCTaXx, JaBaTh MMOACHCHUA 110 X0y PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘-IGHHI:IfI PE3YIbTAT,

B XoJie OOCYXKIEeHMsI 3a7aBaTh BOINPOCHI MO CYLIECTBY O0OCYXJaeMOil TeMbl, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HACH, HALICJICHHBIC HAa IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXKACHHUA C CYKIACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTI) pasiinyue U CXO0ACTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyTUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

NpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BHICTYIUIEHUS C YUETOM 3a7a4 MPE3eHTALMU U 0COOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHUBEpPCaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaZIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTENBHBIX MPOLECCOB, HX pe3ylbTaTOB, BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a/1a4i;

MpPeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUH 33/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIeNU U YCIOBUAM, OOBSCHATH IPUUUHBI IOCTHKCHHUS
WIHM HEJOCTIDKEHUS Ppe3ylbTaTOB JESATENbHOCTH, HAXOJIUTh OINMOKY, J1aBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThHl TIpU
pelieHnd y4eOHBIX 3ajJay, NPUHUMATh IIellb COBMECTHOM JeSTeNbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOW pabOThl, pacmpenensaTh BUABI paboT, AOroBapuBaThHCS, 0OCYKIATh
MIPOLIECC U pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B T'PYMNMOBBIX GopMax paboThl (0O0CykIeHus, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBITIOJIHATH CBOIO YacTh paOOThI M KOOPAUHHUPOBATH CBOU JEUCTBUS C IPYTUMHU



YjieHaMM KOMAaH[bl, OIICHWBAaTh KAueCTBO CBOETO BKJIAZa B OOLIMI MPOAYKT MO KPUTEPHSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenms B 10 kiacce oOyyaromuiicsi MOJNyYUT CIEAYIOIIHE MpeAMETHBIC
pe3yabTaThl IO OT/AEIBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yucia v BbIYMCTICHHA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIILHOE YUCIIO, OECKOHEUHasl MepruoanyecKas
npo0Ob, MPOLEHTHI, WPPALMOHATBHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBUTENBHBIX
qucell, MOJIyJlb IeHCTBUTEIBHOIO YUCIIA;

MIPUMEHSTH IpOOU U MPOLEHTHI I PEIICHUs IPUKIAIHBIX 3a]a4 U3 Pa3IMYHbIX OTpacien
3HaHUH U PEATIbHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPaBUJIa OKPYIJIEHUS, NMPUKUAKY U OLCHKY
pe3yJibTaTa BBIYUCICHUI;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTEMEeHb C IeJIbIM I0Ka3aTelieM, HCIO0JIb30BaTh
MOAXOAUTYI0 (OPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl pEHIeHMs] MPaKTHYEeCKUX 3aJad U
MIpE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYypallbHOM CTETEHU;

cBOOOJTHO ONEPUPOBATH MOHATHEM: CTENEHb C PAlMOHATIBHBIM IT0Ka3aTeleM;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: JIorapu(dM 4YHCIA, JECATUYHbIE WU HaTypalbHbIE
norapudmer;

cBOOOJIHO ONEpHpPOBaTh MOHATUSMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOTIO
apryMeHTa;

OIEpPHPOBATH MOHATHAMHU: APKCUHYC, ApKKOCUHYC U aPKTaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJIHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YypaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHMsI U yPABHEHUA-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA,;

IPUMEHATh Pa3IMYHble METOJbl PELICHHs] PalUMOHATIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHM, IPUMEHITh METOJ HUHTEPBAJIOB JUIsl pELLICHHsI HEPABEHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEePEeMEHHON, MHOIOWIEH C
LeJIBIMH K03()(pUIIMeHTaMu, KOPHU MHOTOUWIEHA, IPUMEHSATh JIeJICHMEe MHOTOYJIeHa HA MHOTOWJIEH
C ocTaTtkoM, Teopemy besy u Teopemy Bueta i pemenus 3anay;

CBOOOJITHO ONIEpUpOBaTh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWM, Marpuua,
ONpeseNuTeNlb MaTpullbl 2 X 2 W €ro IeOMETPUYECKUIl CMBICH, MCIIOJB30BaTh CBONCTBA
OmpenenuTeNs 2 X 2 Juid BBIYMCIEHUS €r0 3HAY€HUs, IIPUMEHATh ONPECIUTENN JUIsl PEIIEHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBIO MAaTpUll U
OTIPENEINTENEH, UHTEPIIPETUPOBATh MTOJIYYE€HHBIN pPe3yNbTar;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa3oBaHMsl BEIPAKEHUI;

BBIMIOJIHATh ~ NPeoOpa3oBaHUsl  YUCIOBBIX  BBIPDAKEHHH, COJAEpXKAIIMX CTENEHH C
palOHaIbHBIM [T0KA3aTENEM;



UCIONB30BaTh  CBOMcTBa  JjorapupmoB st mpeoOpa3oBaHus  JIOTapu(PMUIECKUX
BBIPAKEHUH;

cBOOOJHO  OMEpHpOBaTh  MOHATHAMHU:  HppalMOHANbHbIE,  IOKa3aTelbHbIE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh MX PELICHUS C MOMOIIBIO PAaBHOCHIIBHBIX IEPEXO0/I0B
WJIA OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSATH  OCHOBHBIE  TpUTOHOMETpHuYeckne (GopmMynsl aius  1peoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA,

cBOOOJTHO OMEpPHPOBATH TOHATHEM: TPUTOHOMETPHYECKOE ypPaBHEHHE, IPUMEHSTh
HE00X0AMMBbIE (POPMYIIBI IS PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

MOJICTUPOBATh pEATbHBIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
yYpaBHEHUs, HEPABEHCTBA II0 YCIOBUIO 3a7a4M, MHCCIEN0BATh IOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM allllapaTta aareOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMH: (DYHKIMS, CHOCOObI 3a1aHusi (PYHKIUH, B3aHMHO
oOpaTHble (YHKUMH, KOMHOO3MLMS (yHKIMH, rpaduk (QyHKUINH, BBINOJHSATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpa@UKOB PYHKINA;

CcBOOOJTHO OTIEPUPOBATH MOHATUSMHU: OOJIACTH OMPENCICHHSI M MHOXKECTBO 3HAYCHUH
GyHKIUY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOsHCTBA,;

CcBOOOJTHO OIEPUPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIMU, TEPUOIHYECKHUE
GYHKIIMU, TPOMEXYTKH MOHOTOHHOCTH (YHKIIUH, MAKCUMyMbl M MHHAMYMBI (YHKIIWH,
HauOoJIbllIee U HaMMEHblIee 3HaUYeHHEe (QYHKLIUU Ha IPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSMU: CTENEHHAas (QYHKLUUSA C HATYpaJbHBIM M LEJIbIM
nokaszaTeneM, rpaduk creneHHON (YHKUIMHU C HaTypalbHbIM M LENIbIM IMOKa3zaTelleM, rpaduk
KOPHS N-0 CTeNeHu Kak QYHKIMK 0OpaTHOM CTENEHHU C HaTypaJIbHBIM MOKA3aTeNIEM;

ONEpHPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTU4Has M JpOoOHO-IMHEHHas (yHKUHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpHPOBaTh MOHATUAMM: IOKa3aTeslbHass U Jorapudmuueckas QyHKLUUHU, HX
CBOMcTBA U I'pauKu, UCIOJIB30BaTh UX I'paMKH Ul PELICHUs ypPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAs OKPYXHOCTb, OIpElesICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipadukn (QyHKIUH U1 HMCCIIEAOBAaHUS IPOLECCOB W 3aBUCUMOCTEH Ipu
pelIeHNH 3ajad U3 JIPYruxX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BhIpakaTh (OpMyliaMu
3aBHCHUMOCTH MEXIY BEJIMUUHAMY;

Hayana MaTeMaTH4ecKoro aHaian3a:

cBOOOJIHO OIEpPUPOBATH MOHATHUAMHU: apupMeTHdecKas M IeoMeTpudecKas IpPOrpeccus,
0eCKOHEUHO yOBIBaIOIIasi F€OMETPHUUECKasi MPOrPECCHs, JIMHEHHBIN U 3KCIIOHEHIIMAIBHBIN POCT,
(bopMmyIna CI0KHBIX IPOIIEHTOB, UMETh MIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUH JUIS PELICHNs peabHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa;

CcBOOOJTHO  ONepuUpoBaTh MOHATHSAMM:  TOCIEAOBATEIbHOCTh, CHOCOOBI  3a/aHUS
MOCIIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpaHUUYEHHbIE TTOCIIE0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOT0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO OTEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBbIE (YHKLUHU, TOUYKH pa3pbiBa rpadpuka
GbyHKIMH, aCUMOTOTHI Tpaduka QyHKINH;



cBOOOJTHO OIEpHpPOBATh MOHATHEM: (PYHKIHMSA, HENpepbIBHAsE Ha OTPE3Ke, MPHUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (DYHKIMH U1 peICHUS 33/1a4;

cBOOOJTHO OMEpUpOBaTh MOHATHUAMHU: TIepBas W BTOpas MPOU3BOJHBIC (YHKIUH,
KacaTenbHas K rpaduky QyHKIuy;

BBIYMCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BECHM S, YACTHOTO U KOMITO3ULIUH JBYX (DYHKIUH,
3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (DYHKIIHIA;

HCII0JIb30BATh F€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pEeIlIEHUs 3a1au.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEpAIlX Ha/l MHOKECTBAMH;

HCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JUlsi ONMCAHUS PeabHBIX MPOLIECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUpOBaTh MOHATUSIMHU: OIpEAETeHUE, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOIMCTBO MAaTeMaTH4YeCKOro OO0bEKTa, JI0Ka3aTelbCTBO, PABHOCUJIBHBIE YPaBHEHHUS U
HEpaBEHCTBA.

K konmy oOyuenuss B 11 kJacce oOydaroluiicsi MOJIYYHUT CJEIYIOIIME HpeIMEeTHbIE
pe3ynbTaThl O OTAENIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Ajiredpa v Hadaja
MaTEeMaTHYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OINEpPUPOBaTH TMOHATHSAMHU: HATypaJbHOE M 1LEJ0€ YHUCIO, MHOXECTBA
HaTypaJbHBIX U IEJIBIX YUCEJ, UCIOJb30BaTh NMPU3HAKU AeauMocTH nenslx yncen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJ JJIs PEIIEHUs 3a1a4, IPUMEHATh alnroput™ EBknnna;

cBOOOJIHO ONIEPUPOBATH MOHATUEM OCTATKA I10 MOJYJIIO, 3alIUChIBaTh HATypaJlbHbIE YNCIIA B
Pa3IMYHBIX MO3UIHMOHHBIX CUCTEMAX CUUCIICHHS,

cBOOOJIHO ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE YUCIO U MHOXECTBO KOMIUIEKCHBIX
quce, NMPEeICTaBIIATh KOMIUIEKCHBIE YHCia B alre0pandeckoil ¥ TpUroHoMeTrpuyeckoi opme,
BBITNOJIHATE apu(METHUUECKHE OTIepallii ¢ HUMHU U N300paXkaTh Ha KOOPIUHATHON INIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CcBOOOJTHO ~ ONepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIC,  IOKa3aTelbHblE U
norapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh UX PELICHHUs C TOMOIIbIO PABHOCUIIBHBIX IEPEXO0JI0B;

OCYILECTBIISATh OTOOP KOPHEH NMpH pelIeHMH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSATh
Heo0X0AuMble (POPMYIIbI JUIs PELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPUPOBATH MOHITUAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHH M HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUs] CUCTEMbI M COBOKYITHOCTEN
palMOHANBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABEHCTB;

pemaTh palUOHaNbHBIe, HUpPpalMOHAJbHBIE, IIOKa3aTellbHblEe, Jorapupmuyeckue u
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOYJIN U ITapaMeTphl;

MIPUMEHSATH IpauuecKrue METO Il 7S pellieHHUs ypaBHEHUI U HEpaBEHCTB, a TAKXKe 3a/1a4 C
napaMeTpamy;

MOJIEIUPOBATh pEaJbHbIE CHUTYallMM Ha S3bIKe anreOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOEHHBIE MOACIN
C MCIIOJIb30BaHMEM arrapara anreOpbl, HHTEPIPEeTUPOBATh MOJTYYEHHBIA Pe3yNbTaT.

DyHKUUHA U TPaQUKH:



CTPOMTH TpapUKH KOMIOZULUHN (PYHKIMH C MOMOIIBIO 3JIEMEHTApPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHA;

CTPOMTH T€OMETpHUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPMHATHON TIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITHUH;

MPUMEHATH PYHKIMH [T MOJICIIMPOBAHUS U UCCIIEIOBAHMS PEaIbHBIX MTPOIECCOB.

Hayana MaTeMaTH4eCKOIo aHAIN3A:

WCIONB30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HAXOJUTh HanOOJIbIlIee U HAaMMEHBIIIee 3HAUeHUS (DYHKIIMU HETPEPhIBHON HA OTPE3KE;

HCI0JIb30BATh MPOU3BOAHYIO JUISI HAaXOXKIEHMSI HAWIYYILIEro peleHus B MPUKIATHBIX, B
TOM YHCJIE COLMATbHO-IKOHOMUYECKHUX, 3aJadax, JJs ONpeAesieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3alaHHoro (opMyJIoi Wi rpadukom;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: IIEpBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HaX0IUTh
epBOOOpa3HbIE 3JEMEHTApHbIX (YHKIUI M BBIYUCIATH WHTErpan mno ¢opmyine HproToHa-
JleiiOHuma;

HaXOJUTh IUJIOIAAN MIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIILIO0 HHTETpaia;

MMETh TpEeJICTaBICHHEe O MaTeMaTHMYeCKOM MOJICIMPOBAHUM HA TNPUMEPE COCTABIICHUS
g depeHInanbHbIX YpaBHEHHUIH;

pelarh NpUKIaJHbIe 3a/1aui, B TOM YHCIIE€ COIMAIbHO-DKOHOMHUYECKOTO M (PU3MUYECKOTO
XapakTepa, CpeICTBaMi MaTeMaTH4eCKOT0 aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBO AENCTBUTEIBHBIX YHUCEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
ypaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBabie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aejioB U TeM (ungposbie)
n/n NPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUTrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpuueckre HepaBeHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH U UX CBOMCTBA

Hwnarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTnKo-
MHOY»ECTBEHHOT'O aIlrapara i peneHus
3a1a4

Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSTUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUOANIECKHIE TPOOH

Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, MPOIICHTHI,
OCCKOHEYHBIC EPUOANICCKUE APOOH

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
penieHus MPUKIAAHBIX 3a7a4

[Ipumenenue npoOeii ¥ POLIEHTOB IS
penieHus MPUKIAAHBIX 3a7a4

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U
HppalluOHAJIbHBIC YU CJIa

ApupmeTrrueckue oneparum ¢
JeWCTBUTENIbHBIMU YHCITAMU




10

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIpOOHO-palIMOHATIFHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON MEPEMEHHOM.
JleneHre MHOTOYJIEHA HA MHOTOYJICH C
ocratkom. Teopema besy

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTEMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICI U CBOWCTBA;
BBIYMCIIEHUE €TO 3HAUCHUS




21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponshas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIE QYHKIHH.
Komnoszunus ¢pyHkumii

26

I'paduk pyHkmu. JnemeHTapHbie
npeooOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkuu. [Ipomexyrku
MOHOTOHHOCTH (YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubiiee 1 HauMeHbllIee 3HAUCHHE
(GYHKLIMU Ha IPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTPOEHHE I'PaUKOB ITUX PYHKIHHA




DeMEeHTapHOE UCCIIeIOBAaHUE U

32 .
MOCTPOEHHE T'PAPUKOB ITHX PYHKIHHA

13 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHas GyHKIHS C HATypaJIbHBIM U

35 1enbIM nokazateneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpadux"

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOMCTBA

18 ApubMeTnuecKknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIeprKalluX CTENeHH U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIeprKalIuX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHH U KOPHU
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

42 METO/IbI pEICHHS] UPPALUOHATBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHHs. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH




Wppannonanshble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENEeHU

49 KaK (QyHKIIMHM 0OpaTHOW CTENEHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOPHS N-0¥ CTETICHU

50 Kak (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbBIM [TOKa3aTelIeM
KontponbHas padora: "CBoiicTBa 1

51 rpaduK KOpHS N-Oi CTEICHH.
HppannonanbHbie ypaBHEHUA"

57 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

54 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 IToxa3zatenbHast pyHKUHMA, €€ CBOICTBA U

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

56 1
peleHus ypaBHEeHHUH

57 Hcnons3oBanue rpaduka GyHKIAN 715 |
peuieHus ypaBHEHUN
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIE

60 METO/IBI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 KontponbHas padota: "[loka3zarensHas |
¢bynaknus. [TokazarensHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa gorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1

67 [IpeoOpaszoBanue BbIpasKeHUH, |
coJieprKalux Jorapudmol

68 [IpeoOpaszoBanue BbIpasKeHUH, |
coJieprKalux Jorapudmol

69 [IpeoOpazoBaHue BhIpaKEHUH, |
coJieprKalux Jorapudmel

70 Jlorapudmuueckast QyHKIM, €€ CBOHCTBA 1

u rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U Tpadux

7 Hcnons3oBanue rpaduka GyHKIAN 715
peuieHus ypaBHEHUN

73 Hcnonw3oBanue rpaduka GyHKIMNA 115
peuieHus ypaBHEHUI
JlorapudmMuueckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKuX ypaBHEHUN
JlorapudmMudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHSI.

76 OCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHHA
KounTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHuUs"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC M apKTaHI'€HC

YHUCJIOBOTO apryMmecHTa




ApKcUHYC, apKKOCUHYC M apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OTIpe/IeNIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 oTpeieTIEHNEe TPUTOHOMETPUUECKHIX
(yHKIMI YHUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

28 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIsl

29 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

91 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

9 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKCHUHN

93 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIpAKCHUHN

94 Perienne TpUroHOMETpHUUECKUX
YpaBHEHUH

95 Perienne TpUroHOMETpHUYECKUX

ypaBHEHUH




Pewrenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUH

97 Petienne TpuroHOMETPUUYECKUX
YpaBHEHUU

08 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUI

99 Pemienne TpuroHOMeTpHUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU
KonTponsHas pabora:

101 "TpUroHOMeTpHUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUYECKUE YPAaBHEHUS"
[TocnenoBarensHOCTH, CIOCOOBI 331aHUS

102 nocijenoBarenbHoCcTer. MeTon
MaTeMaTH4eCKON MHAYKIIHH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rnociieIoBaresibHOCTH. MicTopust aHanusa
0ECKOHEYHO MaJIbIX

104 Apudmernueckasi Iporpeccus

105 ['eomerpuueckas nporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccust

107 CyMMa 6eckOHEeUHO yObIBaOLICH
TrE€OMETPUYECKON IIPOTPECCUH

108 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.

Yucio e. cDO]Z)My.]'Ia CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHMAIIBHBINA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun s

110 peuieHus peanbHbIX 3aa4 PUKIAJHOIO
Xapakrepa

11 KoHnTpomnpHas padora:
"[TocnenoBaTeIbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIIMHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pa)KOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox UHTEPBAIIOB JUIsl PEIICHUS
HEPABCHCTB

17 MeTox MHTEPBAJIOB JUIsl PELICHUS
HEPABCHCTB

118 MeTox MHTEPBAJIOB JUIsl PELICHUS
HEPABCHCTB

119 [IpumeHeHNre CBOMCTB HENPEPBIBHBIX
(GyHKUUH 11 pereHus 3a1a4

120 [IpumeHeHre CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Onpenenenne, reOMETPUYECKUI CMBICIT

MPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy |
GbyHKITII
125 VYpaBHeHHE KacaTelnbHON K rpaduKy |
GbyHKITIT
126 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN 1
127 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN 1
128 [IpousBoiHAs CyMMBI, IPOU3BEICHMUSI, 1
YaCTHOTO ¥ KOMITO3HMIIMH (PYHKITHI
129 [IpousBoiHASE CyMMBI, IPOU3BEICHMUSI, 1
YaCTHOTO ¥ KOMITO3HUIINH (PYHKITHI
130 [IpousBoiHASE CyMMBI, POU3BEICHMUSI, |
YaCTHOTO U KOMMO3UIMH QYHKIUI
131 KonTtponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHue, 0600IICHNE, |
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuil: "OyHknun"
134 Hrorosas koHTpoJIbHAS paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHME, O606IH€HI:IC, |
cUCTeMaTu3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHnne npon3BOIHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npou3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HcCae0BaHUI0 (PYHKIMHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOTHOM K
UCCIeI0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxnaenue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUYCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMY Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIMM Ha OTpE3Ke

13

[IpumeneHnne mpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYUIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIPEIETICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (hOPMYION Wi
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3alaHHOTo (GOpMyION Win
rpadpuKom

17 Komnozunust GpyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunus ¢pyHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 Kontponsnas padota: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBooOpa3HbIe 1eMEHTapHBIX

24 ¢dbynakuuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX
[TepBoOoOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cCMbICI
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

)% Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHue uHTErpana 1s

HaXO0XJACHUS IOl TUIOCKUX QUryp




IIpuMeHeHnue unTerpana s

30 HaXO0XJICHUS 00BEMOB T€OMETPHUYECKHIX
TeN

a1 [Tpumeps! pemenuii mudepeHInaIbHBIX
YpaBHEHUH

1 [Tpumeps! pemenuii qudepeHInaIbHBIX
YpaBHEHUU
MaremaTuueckoe MOAEIUPOBAHNE

33 peabHBIX MPOIIECCOB C MOMOIIBIO
g depeHInanbHbIX YpaBHEHHUH

34 Kontponbras padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOIIBIO

TpHrOHOMeTqueCKOﬁ OKPY’KHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUIECKOIN OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 YPaBHEHUH C MOMOUIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJbHbIX HEPaBEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELIEHUS

J'IOl"apI/I(I)MI/ILIeCKI/IX HCEPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

>4 Jorapu()MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
56 OCHOBHBIC METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpaIMOHAIEHBIX HEPABCHCTB
60 OCHOBHBIE METOIBI PEIICHUS
HppaIMOHATLHBIX HEPABEHCTB
61 I'padrueckre METOIbI peICHHS
MppaIMOHAIBLHBIX YPaBHECHHUI
& I'paduueckre MeTOIbI pelICHHS
UppaIMOHAILHBIX YPaBHCHHUN
63 I'paduueckue METOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHHI
64 I'padurueckue METO bl peLICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padurueckre METO bl peLICHHS
norapu(pMUYECKUX yPaBHEHUH
66 I'padmyeckue MeToabl penieHus
norapu()MUUECKUX HEPABEHCTB
67 I'padmyeckue MeToabl penieHus

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




68

I'padmyeckue MeTo bl pemeHus
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUEcKux
YpaBHEHUU

70

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

72

KonTponsHas pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (GOpMbI 3alUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAMU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILJIEKCHOTO Yucia

20 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMITIEKCHBIX YHCeIT JIs

81 peuieHns pU3NIEeCKUX U reOMETPUIECKUX
3a/a4

2 KonTponsnas pabora: "KomriekcHbie
gucia"

83 HarypaneHble u niensie yncna

84 HarypaneHble u niensie uyncna

25 IIpuMmeHEeHNE TPU3HAKOB AETUMOCTH
LENBIX YUCEIT

26 IIpuMmeHEeHNE TPU3HAKOB AETUMOCTH
LENbIX YUCEIT

87 IIpumeHeHNne IPU3HAKOB ACITUMOCTU
mensix uncen: HO u HOK

28 IIpumeHeHNne IPU3HAKOB ACITUMOCTU
mensix uncen: HOJ u HOK

29 IIpumeHeHne NpU3HAKOB AEITUMOCTU
LEJIBIX YUCEII: OCTATKH 110 MO0

90 IIpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKH 110 MO0
IIpumeHeHne NPU3HAKOB AETUMOCTU

91 LENBIX YUCEIl: aNroput™ EBknuaa s

peUICHHUA 3a4a4 B LCJIbIX YHUCJIaX




92

KonTtponsHas padora: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
ypaBHEHUU

96

OcHOBHBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

98

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4ecKux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUx
YpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJ4a4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM
JKU3HHU, UHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HAYKHU U pealbHOMN
YKW3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaTOB

104

KontponbHas padota: "Cuctemsr
palOHAIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHeHUI"

105

PanmonanbeHble ypaBHEHUS C
rnapameTpamu

106

PannonanbHbIe HEpAaBEHCTBA C
rnapameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113

Jlorapudmuueckue CUCTEMBI C
napaMmeTpamMu

114

TpuroHomeTpuuecKre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuyecKre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIECKNE CUCTEMBI C
rapameTpamu

117

[TocTpoenue u ucciaeaoBaHue
MATEMATUYCCKUX Moneneﬁ peaﬂLme
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rapamMeTpamu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIIBIO CUCTEM
ypaBHEHUH C TTapameTpamMu

119

HOCTpOGHI/Ie n UCCIICJ0BAaHUC
MaTCMaTHYCCKHUX MOI[GJ'ICﬁ PCaJIbHbIX
CI/ITyaI_[I/Iﬁ C IIOMOIIIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

120

KouTtponsHas pabora: "3amgauu c
napaMmerpamu’

121

[ToBTOpeHnue, 06061IeHNE,
cucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpEHue, 06001ICHNE,
cucTeMarusanys 3Hauui: "YpaBHeHnus"

123

[ToBTOpEenue, 060061ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSL.
Cucremsbl ypaBHeHU"

124

[ToBTOpEenue, 060061ICHNE,

cucteMaruzanus 3Hanui: "HepaBencrna"

125

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHue, 0600IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpEeHnue, 06o0IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
U e€ npuMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cuctemaTtusanus 3Hanuil: "[IponsBoaHas
U e€ npumMeHeHue"

129

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npumMeHenue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuil: "Murerpan u
ero npumMeHenue"

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"

132

[ToBTOpeHnue, 06061IeHNE,
cucreMaru3anus 3HaHuii: "Oyukuun"




133 [ToBTOpEHue, 060061ICHNE, 1
cucreMaru3aius 3Hanuii: "Oyuxknun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 [ToBTOpEenue, 060061ICHNE, |
CUCTeMAaTH3aIis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET 0 061]161"0 06pa30BaHI/IH

Yucna ¥ BEIYUCIIEHAS

1.1

OnepupoBaTh MOHATUSMH: palMOHAIbHOE M JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHATe  apudmMernyeckue omepanud ¢ palloOHaJIbHBIMU U
JEUCTBUTEIbHBIMU YU CIIAMU

1.3

BremonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIb3Yd ImpaBujia
OKpYIIJICHH, JC€JIaTh IPUKUAKY U OICHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJBIM MOKA3aTeIeM, CTaHAAPTHAS
(dopma 3anucu NEWCTBUTEIBHOTO YKCIIa, KOPEHb HAaTypaJlbHOUM CTETCHU;
WCIIOB30BaTh MOIXOAIIYI0 (OPMY 3alUCH JTCUCTBUTEIHHBIX YHCEI IS
pelLIeHHs TPAKTUYECKHUX 3a7a4 U MPEACTaBICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC U TAHTE€HC MPOU3BOJILHOTO
yria; HCIOJb30BaTh 3alMCh IPOM3BOJILHOTO yria uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
paloHaIbHOE, UppalMOHAIIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHHE

22

BoinmonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKHUX BBIPAKEHHH U
pelaTh TPUroHOMETPUYECKUE YpaBHEHUS

2.3

BremoaHaTh Hp606pa30BaHI/IH LEJIBIX, pallMOHAJIBHBIX U UPpallMOHAJIBHBIX
BLIpa)I(CHI/Iﬁ H pellaTb OCHOBHBLIC THIIbI ICJIbIX, pPAalHOHAJIbHBIX H
HppannoOHaJIbHbIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

24

HpI/IMCHHTL YPaBHCHUSA U HEPABCHCTBA JIsI PCHICHUA MATCMATHYCCKHUX
3a/laq U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYyKU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CHUTyallUH Ha S3BbIKC anre6pLI, COCTaBJIATH
BBIPAKCHUSA, YPABHCHUS, HCPABCHCTBA 10 YCIIOBHUIO 3aJa4M, UCCICO0BATH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpaduKH

3.1

OnepupoBaTb MNOHATUSAMH: (YHKIHA, CIOCOOBI 3ajaHus  (DYyHKIMH,
o0nacTh OIpeneNeHUs] M MHOXECTBO 3HAuyeHU (QyHKIUH, Trpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKIHH




OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIH

32 (YHKIMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBatk rpaduki GyHKIMNA U1 pELICHUs ypaBHEHUN
3.4 Ctpouth W uuTaTh TpaQuUKH JTHUHEHHOW (QYHKIUH, KBaIpPaTHIHOM
' (YHKIMH, CTETIEHHOW (PYHKITUU C IEIBIM TTOKa3aTeIeM
Hcnonw3oBare Tpaduku (GYHKIUH A1 HCCIECIOBaHUS MPOIECCOB H
35 3aBUCUMOCTEH TMPU PEUICHUU 3a/]ad U3 JIPYruX y4eOHBIX MPEIMETOB H
' peanbHOM JKHM3HH, BBIpAXKaThb (QOpMyJaMU 3aBUCHUMOCTH  MEXIY
BEIIMYUHAMU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATHSIMH: TOCIEAOBATEIILHOCTh, apudmeTHueckas Hu
' reoMeTpHuyecKas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAs T'€OMETpUYECKas
4.2 nporpeccusi, CcyMma O€CKOHEYHO  YOBIBAIOIIEH  TeoMEeTpPUYECKOM
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEM W TPOTPECCHUM IS
' pelIeHHs pealIbHbIX 3aJa4u MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT s OMHCAHHS
5.2 peaIbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHBIX
MpeIMETOB
53 OnepupoBaTb  NOHATUSAMH:  OINpEAEICHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KUIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpPeIHEro 001mero o0pa3oBaHusi
pe3yJibTara
1 Yucna ¥ BBIYUCICHUS
OnepupoBaTh MOHATHUSIMH: HATYpaJbHOE, IIEJI0€ YUCIIO; HCIOJIb30BATh
1.1 MPU3HAKU JETMMOCTH LEJIbIX YHCEeJ, Pa3JIoKEHUE Yuciaa Ha MPOCThbIE
MHOYUTENH JJIs1 PEIICHUS 3a7a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHAMU: JIOTAPU(PM YUCIA, TECATUIHBIE U HATypaJIbHbIE
' norapudmsl
2 VYpaBHEHUS 1 HEpAaBEHCTBA




2.1

[IpumensaTs cBoOicTBa CTENEHU [UId NpeoOpa3oBaHUs BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIbHOEC YpPAaBHEHHE M HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIBI [IOKA3aTEIbHbIX YPABHECHUN U HEPABEHCTB

2.2

BoimonHATe npeoOpa3zoBaHMUs BBIPAKCHHN, COJEpKAIIUX JIOTapu(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JUHEWHBIX YPAaBHEHUHN U €€ pPEILEeHUE;
UCIIOJIb30BAaTh  CUCTEMY JIMHEWHBIX yPaBHEHMM U1 PELICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM WU COBOKYIHOCTEM
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha SI3bIKE alreOpbl, COCTaBIISTH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIeI0BATh TOCTPOCHHBIE MOJIEH C MCIIOJIB30BAHNEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMU: TEpUOANYECKas (QYHKUHUSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKLHH, TOYKUA IKCTpeMyMma (pyHKuuH, HauOosbliuee U
HauMeHblIlee 3HaUYeHUs! PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM

32

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOMU, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUIUN; H300pakaTb UX HA KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH ISl PEIICHUs] ypaBHEHUI 1 HEPABEHCTB

3.3

N3o0OpaxaTe Ha KOOPAWHATHOW IIOCKOCTH TpaduKh JTHHEHHBIX
yYpaBHEHUN W UCHOJb30BaTh HUX U1 PEIICHUS CUCTEMbl JIMHEHHBIX
yYpaBHEHUH

34

Ucnonb3oBate rpadguku (GyHKIOUE A7 KCCIETOBAaHUS IIPOLECCOB H
3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH

Hagama MmaTemarnueckoro aHaimsa

4.1

OnepupoBaThb TNOHSTUAMU: HEOpPEpPbIBHAS (QYHKLIMS, MPOU3BOJHAS
(YHKIMKM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKH CMBICIH
MPOM3BOIHOM JUIS PEIICHUS 33124

4.2

Haxoguts IIPOU3BO/JHBIC QJICMCHTAPHBIX Q)YHKHHI;’I, BBIYHCIIATH
ITPOU3BOJAHBIC CYMMBI, ITPOU3BCACHHUS, HACTHOT'O q)YHKHI/Iﬁ

4.3

Hcnonbs3oBaTh MPOM3BOAHYIO Ui MCCIEIOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATh Pe3yIbTaThl UCCIEIOBAHUS K
HOCTPOEHHIO IPahuKOB

4.4

Hcnonp3oBaTh MPOU3BOAHYIO UIA HAXOXKACHUS HAWITYHIICTO PCIICHUA B
IMPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMHUYCCKUX, 3aJavdax

4.5

OHepI/IpOBaTL INOHATHAMMU nepBoo6pa3Ha51 U HHTCrpaj; IOHUMAThb
l"eOMeTpI/I‘-IeCKI/Iﬁ n (I)I/I3I/I‘ICCKHI>'I CMBICJI UHTCI'paJIa




46 Haxomute mepBooOpasHble 3JEMEHTapHBIX  (OYHKUMH, BBIYHCIATH
' uHTerpan no popmyne Herotona — JleiiOania

47 Pemrate npukiagHbie 331241, B TOM YUCIIE COLMATLHO-IKOHOMHYECKOTO U
' (u3nYeCcKOro XapakTepa, CpeICTBAMHI MaTEMaTUYECKOTO aHaIn3a

IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie 4yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOLEHTHI,
OecKOHEUYHble  TMepuoauveckue  apoOu.  Apudmernyeckue  omepauuud ¢
1.1 paloHaIbHBIMU YHCIIaMH, MpeoOpa3oBaHUs YHUCIOBBIX BhIpakeHHH. [Ipumenenue
npobOeil M IMPOLEHTOB JAJs pelleHusl MPUKIAJHBIX 3a/ad U3 pazIU4HbIX OTpaciei
3HaHUM U PEATTbHOM )KU3HU
HevictButenbHble  yMucna.  PanuoHanbHble W HMppalMOHAIbHBIE  YHCIHIA.
1.2 | Apudmerndyeckne omneparuud C ACUCTBUTEIBHBIMH uuciaamu. [IpuOnmkéHHbIE
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTATA BBIUUCICHUI
Crenenp ¢ 1enbsiM mokazarenem. CranmapTHas (opma 3amuch JACHCTBUTEIBHOTO
1.3 yucna. Mcnonb3oBanue moaxoasmiet GopMbl 3amUCH JEHCTBUTEIBHBIX YWCE IS
penieHus MPakTUYECKHX 33/1a4 U IPEICTABICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU creneHu. JIeHcTBUsA ¢ apuMEeTHUESCKUMHU
' KOPHSIMHM HATYpAJIbHOW CTENEHU
15 CuHyC, KOCHMHYC M TAHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPe0OpPa30BaAHUS
’ [IpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPOKCHUI. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
)3 VYpaBHeHue, KopeHb ypaBHEHMs. HepaBeHCTBO, peleHue HepaBeHCTBa. Meton
' UHTEPBAJIOB
2.4 | Pemenne nensix U JpoOHO-PAIIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppalvoHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUUYECKUX YPABHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0O MaTEMAaTUYECKHX 3aa4 U 3a/1a4y
' W3 pa3IUYHBIX 00JacTel HAYKH U peallbHOM KU3HU
3 OyHKIMH U TpapUKH




31 Oynkius, cnocodbl 3amanus ¢QyHkiuu. ['padux dynxmum. B3ammuo oOparHbie
' GyHKLIUM
39 OOnacte ompeneneHUs M MHOXKECTBO 3HadeHud ¢yHkuumu. Hymm QyHxmoum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE (DYHKITHH
13 CrenenHas GyHKIHSI ¢ HATypaJIbHBIM U IIETBIM ToKa3aTesieM. E€ cBolicTBa u rpaduk.
' CpoiicTBa u rpaduK KOPHSI 11-OU CTCTICHH
34 TpuronomeTrpuyeckasi OKpYKHOCTb, OINPEICICHHE TPUTOHOMETPUICCKUX (PYHKIIHNA
' YHCIIOBOIO apryMEHTa
4 Hauana maTemMaTnueckoro anainmsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3adaHUs TOCJenoBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATENBHOCTH
ApudmMernueckass W TeoMeTpuueckas mporpeccuu. beckoHeduHo yObIBaromias
4 | TEOMETpUYECKas MpOTpeccus. Cymma OecKOHEYHO YObIBaIOLIEH TIeoMETPUYECKON
' nporpeccuu. Dopmyna CIOXKHBIX MPOIEHTOB. Vcmosib30BaHWE MPOTPECCUU IS
peleHus peabHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
MHoOKecTBO, omepanud Haja MHOXecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapara i OINHUCAHHS PeaTbHBIX
MPOIIECCOB | SIBJICHUH, MPU PEIICHUH 33729 U3 APYTUX yU4eOHBIX TPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHhblie u nenbie yncina. [Ipu3Haku A1eIUMOCTH LEIbIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpeoOpaszoBanue BEIpaKEHUH, coAep KaIIUX JTorapu(mbl
’ [IpeoOpaszoBanue BEIpaKEHUI, COAEPIKAIIUX CTENIEHH C PAIlMOHAIBHBIM
' oKazareyem
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA
’6 Cucrembl JUHEHHBIX ypaBHEHMH. PelieHwe NpukiagHbIX 3a7ad C [OMOUIBIO
' CUCTEMBI JIMHENHBIX YPaBHEHUH
2.7 Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX 33]1a4
' Y 3aJ1a4 U3 pa3INdHbIX 00JacTell HAyKU U peabHOM KU3HU




3 QyHKIMH U TpapuKH
Oynkius. Ilepuognueckne ¢yaknun. [IpoMexXyTku MOHOTOHHOCTH (DYHKIWH.
3.1 MakcuMymbl 1 MHHUMYMBI (GyHKuud. Haumbosblnee W HauMeHbIlee 3HAYECHUE
(GyHKIMHU HAa TPOMEXKYTKE
3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
34 Hcnonp3oBanue rpadukoB GyHKIHIA IS pEIICHUS] ypaBHEHUN U JTMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  QYHKIUNA UISS  HMCCICNOBAaHUS  MPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT MPU PEUICHUM 3a/1ad W3 JPYTHX Y4eOHbIX
MIPEAMETOB U PEATIbHOM )KU3HU
4 Hauana matemaTnyeckoro aHanmsa
4.1 HenpepsiBabie GpyHkimu. MeTox HHTEPBAJIOB JIJIsl PEIICHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICT IPONU3BOJHON
43 [IpousBonHbie dneMeHTapHbIX (QyHKIUNA. DOpMysbl HaXO0XKJIEHUS MPOU3BOJIHOM
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMMA
[IpumeHenre NpPoOM3BOJHONW K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 aKcTpeMyMbl. HaxoskaeHre HanOoIbIIero U HauMEHbIIIEro 3HAYeHHS (YHKIIUU Ha
OTpE3Ke
IIpumeHeHre NpON3BOIHON TSl HAXO0XKACHUS HAWITYYIIEr0 PEIICHUS B IPUKIIATHBIX
4.5 3ajadax, A OIpeNeNIeHUs] CKOPOCTH IIpolecca, 3aJaHHOro (opMysnod WiIu
rpagukoM
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 Huterpain, ero reomerpuueckuii U GU3MIeCcKuii CMbIC. Berunciaenne nHTErpaia mo

dbopmyne Hetorona — JleitOanma




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromamMu T0Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoMa, Teopema, CIIEJCTBHE, CBOMCTBO, IMPH3HAK, I0Ka3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIIMPOBKHU; TPUMEHATDH UX; YMEHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIOKHOE YTBEPXKACHHUE, MPUBOJIUTH IPUMEPHl U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOJ MaTeMaTHYEeCKOHU WHAYKIHH,
MIPOBOAWTE  AOKA3aTCJIbHBLIC PACCYXIACHUA TIIPpU PCIOICHHUM  3a/1a4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIBHOCTDH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Ha
MHOXCCTBaAMH; YMCHHEC HCIIOJIE30BATh TeopeTI/IKO—MHO)KeCTBeHHBIfl
arrmapar Ajd OImrucCaHus pPCajbHBIX IMPOUCCCOB U SIBIICHUU U IIpU pCUHICHUHA
3aja4, B TOM 4YHCJIE€ U3 JAPYruX Yy4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M ONUCHIBATh Tpadbl pPa3INIHBIMH
crioco0aMu; UCTIOB30BaTh rpadbl IPU PEIICHUH 3a1a4

VYMeHue onepupoBaTh MOHATHSAMM: HATypalbHOE YUCIO, LIE€JI0€ 4YUCIIO,
CTEIEHb C LIEJbIM NOKa3aTeaeM, KOPEeHb HaTypallbHOW CTENEHHU, CTEIEHb
C palMOHAIbHBIM  IIOKa3aTeJleM, CTeNeHb C  JIeHCTBUTENbHBIM
nokasarenaeM, JOrapugM 4ucia, CHHYC, KOCHMHYC U  TaHI€HC
IPOM3BOJILHOIO YMCJA, OCTATOK IO MOIYJI0, PALMOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YHUCJIO,  MHOXKECTBA  HATypalbHbIX,  LEJbIX,
pallMOHANBHBIX, JACHCTBUTEIbHBIX YHCEN; YMEHHE HCIOJb30BaTh
IPU3HAKU JETMMOCTH, HaUMEHbIIUI OOIMIl fenuTens U HauMEHblIee
oOmiee kpaTHOe, aroput™M EBKiMzia Mpu pelieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM ~ NO3UIMOHHBIMM ~ CUCTEMaMH  CUMCJICHHUS;  yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHus IPOOHO-PALMOHAIBHBIX
BBIPQ)KEHUI; YMEHHE OINEepUpOBATh MOHATHSAMM: MOCIEIOBATEIbHOCTD,
apupmeTHyecKas mporpeccus, reoMeTpruecKas rmporpeccus, 0eCKOHEUHO
yObIBaroll[asi ~ reoMeTpuyYeckas  Mporpeccus; yMEHUE  3aJaBaThb
HOCJIeI0BATENbHOCTH, B TOM YHCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POpMYIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCIa, MOJYJIb M apTyMEHT KOMIUIEKCHOTO yHcia, popma
3aMUCH KOMITJIEKCHBIX 4HceN (reoMeTpruecKasi, TPUrOHOMETpHUECKash 1
anreOpandeckas); yMeTb IMPOU3BOAUTH apupMeTHyeckue IEUCTBUS C
KOMIUIEKCHBIMH ~ YHCIIaMH; TPUBOJUTH HPUMEPHl  UCIOJIb30BaHUS




KOMIIJIEKCHBIX YHCEJ; ONEpUpPOBaTh MOHATUSAMM: Marpuua 2x2 u 3x3,
OTIPEIENINTENb MATPULIbl, TEOMETPUUECKUM CMBICI ONPEIEIUTEINS

YMenue ONCpUpPOBATh MOHATUAMU: PALUOHAIBHBIC, UPPALUOHAIBHBIC,
MoKa3aTeNbHbIe, CTETEHHbIE, JoTapu(Muyeckue, TPUTOHOMETPHUECKHE
YpaBHCHHA W HCPABCHCTBA, HX CHUCTEMbLI;, YMCHHC OIICPpUPOBATH
HOHSTUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IPE0Opa3oBaHUE, YpPaBHEHUE,
HEPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PABHOCHUJIIBHOCTbH
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHMS,
HCPABCHCTBA W CHCTCMbI C IIOMOIIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCEPAaBCHCTBA H CHCTCMbI C IMapaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CUCTEMbI IJId PCHICHUA MATECMATUYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (PYHKLUHU, OTPAaHUUYEHHOCTh (PYHKLUHH, MOHOTOHHOCTb
(GyHKIMM, 3KCTpeMyM (PYHKIMHU, HauOoJblllee M HaMMEHbIIee 3HAYeHUS
(GYHKIIMM Ha TPOMEXYTKE, HEpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TepBasi ¥ BTOpas Npou3BOAHAs (DYHKIIUH, TEOMETPUUECKUN U
(¢u3nyeckuif CMBICIT TPOU3BOJHON, NepBooOpa3Has, OMNpEeeTIEHHBIH
WHTErpaji; yMEHHE HaXOAWTh aCUMIITOTHI rpaduka (yHKIHUU; yMEHHE
BBIUUCIIATH INPOU3BOJAHBIE CYMMBI, IPOM3BEICHMS, YaCTHOIO H
KOMIO3MLMU (QYHKIMM, HAXOAUTh YpaBHEHHE KacaTeIbHOW K IpauKy
(GyHKLIMY; yMEHHE HaXOAWUTh MPOU3BOIHBIE IEMEHTAPHBIX (DYHKLUI;
YMEHHUE MHCII0JIb30BaTh IPOU3BOAHYIO Ul HCCIEAOBAaHUS (QYHKIMM,
HaxXOJUTh HAWOOJbIINE M HAMMEHBIINE 3HAuYeHUs (QYHKIHH; CTPOUTH
rpaMKd MHOTOWIEHOB C HUCHOJIB30BAHUEM alllapara MaTeMaTH4eCKOro
aHalu3a; NPUMEHATh IPOM3BOJHYIO [UIl HAXOXAEHUS HaWIydIlero
peleHusl B NMPUKIAJHBIX, B TOM YHUCIE COLMATIbHO-3KOHOMUYECKUX U
(bu3nyecKrx 3a1a4ax; HAXOIUTh IUIOLIAU U 00BEMBI (PUTYp C TOMOILBIO
UHTErpajia; MpUBOAUTH IPUMEPbl MaTeMaTHUYECKOIO MOJEINPOBAHUS C
HOMOILBIO I (depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh MNOHATHsIMH: rpaduk (yHKIUM, oOpaTHas
GyHKIUsA, KOMITO3UIMs (DYHKIWH, JUHEHHAs (YHKIWs, KBaJpaTUdHas
GbyHKIHS, panoHanbHas byHKIMS, CTEIIEHHAs byHKIMS,
TPUTOHOMETPHUYECKHE  (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMHU, TIOKa3aTelbHas W Jorapumuyeckas QYHKIUH, YMCHHE
CTpOUTh TpadUKH H3y4EHHBIX (DYHKIWN, BBIMOIHITH MPEOOpa3OBaHUS
rpadukoB GyHKINN, UCTIOIB30BATh IPpaUKH 171 U3yUEHUS MPOLIECCOB U
3aBUCHUMOCTEH, MIPU PEUICHUH 3aJa4 U3 IPYTHX Y4eOHBIX MPEIMETOB H
3a/1a4 U3 pearbHOU JKU3HH;, BbIpaxaTh (GOpMyTaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCTIOIH30BaTh CBOMCTBA U rpaduKu PYHKIIUN AT pEIIeHUS
ypaBHEHUH, HEpaBEHCTB W 3aqad C MapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOMU TIOCKOCTA MHO>KECTBA PEIICHH ypaBHEHUH, HEPABEHCTB
U UX CUCTEM




YMeHue pemiarb TEKCTOBBIE 3ajjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJM U YacTH, Ha JBWXKEHUE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 331a4i U3 00JIaCTH yIpaBJIeHUsI JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTAaBJIATH BBIPAKCHHS, YPAaBHEHHs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCJIOBHMIO 3aJa4H, MCCIECAOBATH IIOJIYYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJIEIUPOBAThH
peanbHBIE CUTyallud Ha S3BIKE MATEMAaTUKH; COCTaBISATH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA W MX CHUCTEMBbI II0 YCIOBHUIO 33J1a4H,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIHM C MCIOJIb30BAHMEM alllapara
anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHITHSAMU: CpeiHee apudMeTHIecKkoe, MeIMana,
HauOoJIbIIIeEe U HAMMEHBIIIEE 3HAYCHH S, pa3MaXx, IUCIIEPCHsl, CTAaHAAPTHOE
OTKJIOHEHUE YMCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH
“H(pOpMaIINIO, TPEACTABICHHYIO B TA0IHUIAX, HA TUarpaMmax, rpaduxax,
OTPAKAOIIYIO CBOMCTBA PeabHBIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
WHPOpMAIIUIO C TIOMOMIBIO TaONHWI] W JUarpaMM; HCCJIEA0BATh
CTATUCTUYECKHE JTaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TpaduuecKux
METO/IOB Y AJIEKTPOHHBIX CPEJICTB; Tpa)MueCcKu UCCIIeI0BATh COBMECTHBIC
HaOMIOZACHUS C TOMOIIBIO JHarpaMM pacCeWBaHUsA U JIMHEWHOU
perpeccuu

YMeHue onepupoBaTh MOHATUAMM: CIyYalHBIM OMNBIT W CIy4ailHOE
coObITHE, BEpPOSTHOCTh CIY4alHOTO COOBITHS; yYMEHUE BBIYUCIATH
BEPOSITHOCTh C MKCIOJb30BaHUEM TIpaUUYECKUX METOJOB; MPUMEHSThH
(OopMyIbl CIIOKEHHUS W YMHOXKEHUS BEpOSITHOCTEH, (HopMyny MOJHOM
BEepOATHOCTH, hopmyiy bepHymn, komOuHATOpHBIE (GaKThI U (OPMYIIHI;
OIICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITUH; yMEHHE OIEpUPOBATH
HNOHATUSIMU: CIlydaliHasi BEJIUYMHA, paclpeesieHue BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OXHUAAHWUEe, AUCIEPCHs U CTaHJAPTHOE OTKIOHEHHE
ClIlydallHOM BENMYMHBI, (YHKUMU pacOpelesieHuss U  IUJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTeIbHOTO U HOPMAJIbHOIO paclpeaeieHuil;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYCHHBIX PACHPENEICHUN Ui
pellieHusl 3aJa4; 3HAKOMCTBO C TOHATUSMHU: 3aKOH OOJIBIIMX YHCeN,
METOJibl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE MPHUBOJIUTH MPHUMEPHI
IPOSBIICHUS. 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSX; YMEHUE ONEPUPOBATh MOHATUAMHU: COYETAaHUE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YMCIO MepecTaHOBOK; OMHOM HblOTOHA; ymeHme
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKJICHUS IJIsl PEIICHUs 3a1a4;
OIICHUBATh BEPOSITHOCTH  pEANbHBIX  COOBITHH; COCTaBIISITh
BEPOSITHOCTHYIO MOJIETTh M HHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTat

YMeHue omnepupoBaTh INOHATHAMM: TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIrja, IUJIOCKUM yroul,
JBYIPAaHHBIN YroJl, TPEXIPaHHBIA YroJl, CKPEIIMBAIOIIMECS MpsMBbIE,
NapajuIeIbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, yrou




MEXKIy INPSMBIMH, YroJl MEXIy IPSMOH U INIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEKY
IPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU
peleHn: 3a1ad u3y4eHHbIe (aKThl U TEOPEMbI IUIAHUMETPUH; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAlOIIEro MHUpa; CTPOUTH
MAaTE€MaTHYECKHE MOJEIN C IOMOIIBK) T€OMETPHUYECKUX IOHATUH H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IIPAKTHYECKUE 3aa4H
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMAAs (GUTYPBI, 00BEM (uUTYpHI,
MHOTOTPAaHHHK, TPAaBWIbHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPaHHHKA,
KyO, mapajuienenumnen, mpu3Ma, NUpaMuaa, (GUrypa U IMOBEPXHOCTD
BpallleHus, WJIUHJIpP, KOHYC, map, cdepa, 1iomanb chepsl, TUIONaab
MOBEPXHOCTH THPAMHIBI, MPHU3MBI, KOHYCa, IMIMHAPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulesIenuIe/ia, MUPaMUIbI, MPHU3MBI, LHWIHHApA,
KOHYycCa, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUCHUS KOHYCa M IIMIIMHApA,
nmapajyieIbHble OCH  WJIM OCHOBaHHWIO, CEUCHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cepbl, IWINHIpPA, KOHyca, yMEHHE CTPOHUTH CEYCHHUE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaIlleHNs, UX CEUYEHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUYECKHUX (PHUTYpP, CAMOCTOSTEIHHO
(bopMyTHpOBaTh ONpPECTCHHUS U3y4aeMbIX (HUTYp, BBIIBHTaTh TUIIOTE3bI
O CBOWCTBAax M NMPHU3HAKaX T'€OMETPUYECKUX (HUTyp, 0OOCHOBBIBATH N
OTIPOBEpPraTh HX; YMEHHE MPOBOINTH KJIACCHPHUKALUIO (GHUTYp II0
pa3NUYHBIM TIPU3HAKAM, BBINOJIHITE HEOOXOIMMBIC IOTOJHUTEIBHBIC
MOCTPOCHHUS
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YMeHHne onepupoBaTh TMOHSTHSMHU: JBIKCHHE B IPOCTPAHCTBE,
napayiebHBIA MEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue TOAO00MS, TMOM00HBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIC (QUTYPHI, B TOM YHCJEC B IPUPOJIE,
UCKYCCTBE, ApXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHUSI
NIPY PEIICHHUH 32/1a9; HAXOAUTh T€OMETPUICCKUE BEIMIUHBI (UTMHA, YTOJI,
IUIOINAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTrUX y4EOHBIX MPEIAMETOB U
U3 PEANTbHON KHM3HH, YMCHHE BBIUUCIIATH N€OMETPUYCCKUE BEINYHHBI
(muMHA, yroj, IJIOMaab, 00BEM, IUIOHIA[h MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIC (POPMYJIBI U METOJbI, B TOM YHMCIIE: IUIONIA/b TOBEPXHOCTH
UpaMHU/IbI, TIPU3MBI, KOHYCA, IIHJIMHIpA, IUIoMaab cdepbl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO TapaiUieNienunea, MUPaMUIbl, MPU3MBL, IUIUHADPA,
KOHYCa, [l1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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YMmenue ONCpUPOBATH MOHATHAMU: IMMPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BECKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC TMPOU3BCACHHUE, BCKTOPHOC IPOU3IBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHUC HCIIOJIbB30BATh BeKTopHBIf/'I u KOOpI[I/IHaTHHﬁ METOQ




JUIL  peUIeHHs TEeOMETPHUYECKMX 3aJad W 3adad  JpYTux Yy4eOHBIX
IpeAMETOB
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YMmenue BbIOMpATh TMOAXOIAIIMNA METOA MU PpEHICHUs 3a1a4H;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKUM B HW3Y4YCHUU IIPUPOJHBIX U
OOILIIECTBEHHBIX IPOLIECCOB M  SIBJICHWH; YMEHHE paclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, YMEHHUE IPUBOJIUTH
IpUMEPBl MATEMaTU4YECKUX OTKPBITHM pPOCCUHCKOM W  MHPOBOU
MaTE€MaTUYECKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypaneHble u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonanbubie  uymcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelcTBUs ¢ apupMeTHUECKUMHU
' KOPHSIMH HaTypalbHOW CTENECHU
14 Crenenp c¢ uensiM mnokaszareneMm. CTeneHb C pPAalLMOHAIBHBIM MOKAa3aTEJEM.
' CBolicTBa CTeneHu
L5 CuHyCc, KOCHMHYC M TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple YHCHa. ApuUPMETHYECKHE Olepanuud ¢ JIeHCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHUAKA H
OIICHKA PEe3yJIbTaTa BHIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKeHU
1.9 KommnekcHele yncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 enpie 1 npoOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 Tpuronomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(DMHUIESCKUE YPABHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U orapupMUIecKie HEPAaBEHCTBA
2.8 TpuroHomeTpuueckre HEpaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEWHBIX ypaBHEHUU. OnpeaeuTenb MaTpuLbl
3 OyHKIMY U TpapUKH
31 OyHKIMs, crnocoObl 3ananus GyHkuuu. I'paduk ¢yHkuunu. BzaumHO oOparHbIe
' ¢ynkuuu. YérHele u HeuéTHble GyHkuuu. Ilepuoanueckue GpyHKIMH
OOnacte ompeneneHUs U MHOXXECTBO 3HaueHWH ¢ynkumu. Hymu dyHkumn.
39 [IpoMexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.

MakcuMymbl 1 MHUHUMYMbI (QyHKIMH. Haumbonbliee n HauMeHbllee 3Hau€HHUE
(GYHKIMHU Ha TPOMEXYTKE




Crenennasi (yHKIUS C HaTypalbHBIM M LEJNbIM IoOKa3aTteneMm. EE cBoiicTBa u

3.3 . .
rpaduk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenbHast u norapudmudeckas GyHKINHU, KX CBONCTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢(yHkumid. CBoiicTBa (QYHKIHIA,
' HENPEPBIBHBIX Ha OTPE3KE
3.7 [locnenoBarenbHOCTH, CLIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
3.8 Apudmerrnueckas 1 reomeTpudeckas mporpeccun. DopmMya CI0KHBIX TPOIICHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKUINN
[IpumeHenre npoU3BOAHON K HCCIENOBaHUIO (YHKIMM Ha MOHOTOHHOCTb H
4.2 sKkcTpeMyMmbl. Haxosxienne HanOobIIero 1 HAaMMEHbIIIETo 3HaYeHUsT (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooGpa3nas. UuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoXecTBO, onepanuu HaJ MHOKecTBamu. J{narpammsl Oitsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKu
7.4 Tena ¥ MOBEPXHOCTU BpaILICHUS
7.5 KoopauHatsl 1 BEKTOpBI
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