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MNOSACHUTEJIbHAS 3AITMCKA

Pabouas mporpamMma y4eOHOTO Kypca «AnreOpa W Hayalla MaTeMaTH4ecKoro aHaln3ay 0a30BOTro
ypoBHs s oOyyaromuxcsi 10 —11 knacco pazpabotana Ha ocHOBe DenepabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeaHero odmiero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUiA, TPEABABIAEMBIX K MAaTeMAaTHYECKOMY OOpa30BaHHMIO, W TPAAMLUHA POCCHUCKOTO
oOpasoBaHms. Peanm3anus mporpammbl 00ECHEYMBACT OBJIAJICHHE KIFOYCBBIMH KOMIICTCHIIUSMH,
COCTaBJIIONIMMH OCHOBY JUIS CaMOpPAa3BUTUS ¥  HENPEPBIBHOIO 00pa30BaHMUs, LEIOCTHOCTh
OOILEKYJIBTYPHOTO, TIMYHOCTHOTO ¥ MO3HABATEIILHOTO PA3BUTHUS IMYHOCTH 00YYAIOLIUXCSI.

HEJU U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayama MaTeMaTUISCKOTO aHAIN3a» SBISETCS OJHUM W3 HauOoJiee 3HAYMMBIX B
porpaMMe CTapIIe MIKOJIbI, IIOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00€CIICYMBACT HHCTPYMEHTAIBHYIO 0a3y
JUTSL U3y4YCHHUSI BCEX C€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE U
abCTpakTHOE MBIIUICHHE y4YallluXcs Ha YpOBHE, HEOOXOIMMOM JJisl OCBOCHHUSI KypcOB HH(OpPMATHKH,
OOIIIECTBO3HAHUS, HUCTOPHM, CJIOBECHOCTH. B paMkax IaHHOTO Kypca ydyallluecs OBJIaJICBAIOT
VHHUBEPCATBHBIM SI3bIKOM COBPEMECHHOW HAayKH, KOTOpas (QOpMYyITUpyeT CBOM JOCTIDKCHHS B
MaTeMaTH4YeCcKoi (hopMme.

Kypc anreOpsl M Hauajq MaTEeMaTHUYSCKOTO aHaIM3a 3aKJIaJbIBaCT OCHOBY JUIS YCIIEIIHOTO
OBJIAACHHUS 3aKOHaMH (I)I/I?:I/IKI/I, XUMHH, 6I/IOHOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX TGHI[CH]_[I/Iﬁ 3KOHOMUKHU H
OOIIECTBEHHOW JKU3HH, TMO3BOJISCT OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TCXHOJIOTUAX, YBepCHHO HUCIIOJIb30BATh HX B HOBCCHHGBHOﬁ JKHU3HU. B TOXE BpCM)I OBJIaJCHUEC
a6CTpaKTHI)IMI/I " JIOTUYCCKHU CTpOFI/IMI/I MaTEMAaTUYCCKUMU KOHCprK]_[I/IﬂMI/I pa3BI/IBaeT YMCHI/IC HaX0OUThb
33KOHOMepHOCTI/I, O6OCHOBLIB3TI) HNCTUHHOCTH YTBCp)KI[eHI/Iﬂ, HCITIOJb30BaTh O606].[I€HI/IC u
KOHKPETH3AIMI0, a0CTParupoBaHUe U aHAIOTHI0, (POPMHUPYET KPEATUBHOE U KPUTHYECKOE MBbIILICHHE. B
X0Jle M3y4YeHHs anreOphl M Hayall MAaTeMaTUYeCKOro aHajn3a B CTapIIeil IIKOJE ydYalluecs MOIydaroT
HOBBIH ONBIT PEIICHUS MPHUKIATHBIX 337a4, CAMOCTOSTEILHOTO MOCTPOSHUSI MaTeMAaTHYECKUX MOJelei
pEATbHBIX CHUTyallMd W WHTEPHpETAllMd TIOJIYYCHHBIX pEIIeHWH, 3HAKOMATCS C MpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH B TpUpOJe, HAyke W B HCKYCCTBE, C BBLIAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITHSIMH U UX aBTOPaMH.

Kypc obmamaeT 3HaYNTEIHHBIM BOCITUTATEIBHBIM MTOTEHIIUAIOM, KOTOPBIN pealn3yeTcs Kak 4epes
y4eOHBI MaTepuain, CIIOCOOCTBYIONMUI (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS, TaK W dYepes
CHeIUPUKY y4ueOHOM JIeSITENIHLHOCTH, TpeOyroren CaMOCTOSTEIIBHOCTH, AKKYypaTHOCTH,
MPOODKUATENBHOM KOHIIEHTPAIIMY BHUIMaHUS 1 OTBETCTBEHHOCTH 32 TIOJYYSHHBIN pe3yIbTarT.

B ocHoBe Meromuku oOy4deHHs anreOpe W HavajgaM MaTeMaTHYeCKOro aHajm3a JIeKHUT
JIeSTEIIbHOCTHBINM MTPUHIIUAT O0YYCHHSL.

Crpykrypa Kypca «Aunrebpa W Hadajga MaTeMaTUYECKOTO aHalli3a» BKIIOYACT CIICTYIOIIUE
COJICPKATEIIbHO-METOTUIECKHE TMHUM: «HHCTa 1 BRIYUCICHUSY, «DYHKINY U TpapuKny, «Y paBHEHHS U
HepaBeHCTBa», «Hauanma wmartematmyeckoro ananusza», «MHoXkecTBa U JOruka». Bce OCHOBHBIE
COJICPIKATEIILHO-METO/TMYECKHE JIMHUU W3Yy4YaloTCs Ha TPOTSDKEHUHM JBYX JIeT OOydeHHsl B crapiiei
IIKOJIe, €CTECTBEHHO AOIOJHSS IPYT ApYyra U MOCTENEHHO HACHIASICh HOBBIMH TEMaMU U pa3JeiaMH.
JaHHBIN Kypc SIBISE€TCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B ceOe CoepKaHHe HECKOIBKUX
MaTeMaTHYECKUX TUCIHILUIMH: anre0pa, TPUTOHOMETPHS, MATEMAaTHYECKUIN aHaN3, TEOPUS MHOXXECTB U
np. Ilo Mepe Toro Kak ydariuecs OBJIAJEBarOT BCE OoJiee MIMPOKUM MaTEMAaTHYECKUM arapaToM, Y HUX
MOCIIEIOBATENIEHO (DOPMUPYETCS W COBEPIICHCTBYETCS YMEHUE CTPOUTh MAaTEMaTHUYECKYI MOJIEIb
peanbHOl CUTYyalluH, MPUMEHSITh 3HAHWs, TIOJTY4YEeHHBIE B Kypce «Anredpa W Hadalla MaTeMaTHYeCKOTro
aHanu3a», A PEUICHHs] CaMOCTOSTEIbHO CHOPMYJIMPOBAHHON MaTeMaTHYECKOM 3ajaud, a 3areM
WHTEPIPETUPOBATH TIOTYUCHHBIA PE3yIIbTaT.

CopepxkarenabHO-MeTOANYECCKAsA JUHUS «UuclIa M BBIYKCICHUS» 3aBepiiacT (HOpMHUPOBAHUE
HAaBBIKOB HCIIOB30BaHUS ICHCTBUTEIHHBIX YHCEI, KOTOpOE OBIJIO HaYaTO B OCHOBHOM mmIKoie. B crapreit



mKojJe oco0oe BHUMaHHe yaensercs (HOPMUPOBAHUIO MPOYHBIX BBIYHCIUTENBHBIX HABBIKOB,
BKIIIOYAIONIMX B ce0s HMCHOJb30BaHUE PA3TUYHBIX (HOpM 3amucH JEHCTBUTENBHOTO YHCIA, YMECHHE
palnroOHaNTbHO BBHIMOMHATH ACHCTBHUS C HUMH, JeNaTh NPUKUAKY, OLIEHUBATH pe3yibrar. OOydarommecs
MOJY4al0T HaBBIKK NPUOMMKEHHBIX BBIYMCICHHUN, BHIMONHEHHS NEHCTBUU C YMCIIaMHM, 3alMCaHHBIMU B
CTaHJapTHOH (opMe, UCTIONB30BAHUS MATEMATUIECKUX KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BHIPAKEHUH.

Jluaust «YpaBHEHUS U HEPABEHCTBa» PEalM3yeTcsi Ha MPOTSHKEHUM BCEro OOYYEHHUS! B CTapIIei
IIKOJIE, TOCKOJIBKY B KaKJOM pa3ziese MporpaMMBbl MPEeIyCMOTPEHO PEUIEHHE COOTBETCTBYIOIIMX 3adad.
OOyuatomuecss  OBNAAEBAIOT  Pa3NUYHBIMH ~ METOJAaMH  DPEHICHUS  UENbIX,  PaloOHAJIbHBIX,
UpPpalMOHANBHBIX, TIOKAa3aTeNbHBIX, JIOTApUPMUUECKHX U TPUTOHOMETPUYECKUX YPaBHEHHIA, HEPABEHCTB
u ux cucreM. llomydeHHble YMEHHS HWCIONB3YIOTCS TPH HCCICAOBAaHMM (YHKIUHA C TIOMOUIBIO
NPOM3BOJHOM, PEUICHWH MPUKIAAHBIX 3a4ad M 3aJad Ha HaXOKACHWE HAaUOONBIINX W HAWMEHBLIMX
3HaueHU QyHKIuK. J[aHHas comepKaTelbHas JMHUS BKIIOYAeT B ce0sl Takke (OpMUpPOBAHHE YMEHUH
BBIMOJHATE Pacy€Tel Mo (opMyinaM, MpeoOpa3oBaHMs LENbIX, pPalMOHAIBHBIX, HWPpPAlMOHATIBHBIX H
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKEHHH, COJIEPXALIUX CTEMEHH U JIOTapH(MBL
bnaromaps  m3yuyeHuto  anreOpandeckoro — Marepuanga  IPOMCXOAMT  JaibHelInee  pa3BUTHE
ANTOPAUTMUYECKOTO M aOCTPaKTHOTO MBIIUICHUS ydalluxcs, (OpPMHUPYIOTCS HaBBIKH JCTYKTUBHBIX
paccykaeHuit, paboTbl C CAHMBOJILHBIMU ()OpMaMH, NPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJIE PAaBEHCTB W HepaBeHCTB. AunreOpa mnpeanaraet 3¢GQGeKTHBHbIE WHCTPYMEHTHI IS PEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajay, HATJIAAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK S3bIKa
HayKH.

ConepxarenbHO-MeTOANYECKAsA JTUHUS «DYHKIMM U TpaduKm» TECHO MEPEIUIeTaeTCs] C IPYTUMH
JUHUSAMH Kypca, IOCKOJIBKY B KAaKOM-TO CMBICNIE 3aJaéT IOCIIEAOBATENbHOCTh HM3YyUEHHs Marepuana.
Wzydenne cTemeHHOHN, NOKa3aTenbHOW, JOTapUMHUYECKOH W TPUTOHOMETPHUYECKHX (YHKIUHA, WX
CBOWCTB M Ipa)MKOB, UCIOJIb30BaHNE (DYHKLUI U1 pelieHns 3afad U3 APYruxX y4eOHBIX MPEAMETOB U
peanbHOIN KHU3HU TECHO CBSI3aHO KaK C MaTeMaTHUECKHM aHAJIM30M, TaK U C PELICHUEM ypPaBHEHUH U
HepaBeHCTB. [Ipu 3TOM OoJblIOe BHUMaHHUE yienseTcs (GOPMUPOBAHUIO YMEHHUS BBIPAXaTh (OpMyIaMu
3aBHUCUMOCTH MEXIY Pa3IMYHBIMH BEIMYMHAMH, HCCIENOBAaTh IONyY€HHblE (DYHKIHMH, CTPOUTH HX
rpa¢uku. Marepuan STOH cCoAep)KaTeNbHOM JMHMM HalelNeH Ha pa3BUTHE YMEHHH M HAaBBIKOB,
MO3BOJISIONINX BBIPAXaTh 3aBUCHMOCTH MEXIY BEJIMYMHAMU B Pa3IMYHON (opMe: aHATUTHYECKOH,
rpaduueckoid M cioBecHOW. Ero msydeHue crnocoOCTBYET Pa3sBHTHIO alTOPUTMHUYECKOTO MBILIUICHUS,
CHOCOOHOCTH K 00OOIIECHNIO M KOHKPETU3ALMHY, UCIIOIb30BaHUIO AHAJIOTHH.

CopepxarenbHass nuHHAA «Hagama MareMaTHYecKoro aHainu3a» TO3BOJSIET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYECKHX, TaK W NPHUKIAAHBIX 3a/1ad, JOCTYIHBIX OO0ydaromumcs, Y
KOTOPBIX TMOSIBIISIETCS BO3MOXKHOCTh HCCIIEOBATh M CTPOUTH Tpaduku (QYyHKIHMHA, ONpEAesITh HX
HauOOJbIINE 1 HANMEHBIINE 3HAYCHUS, BBIYUCIIATH IUIOIAAN GUryp 1 0OBEMBI TEJ, HAXOAUTH CKOPOCTH
U YCKOpeHUs mpoleccoB. JlaHHas coaepaTenbHasl JMHHUS OTKPHIBAET HOBBIE BO3MOMHOCTHU IOCTPOEHHUS
MaTEMaTHYECKUX MOJENEH peanbHbIX CUTyalluH, HAXOKJICHHUS HAWIYYIIEro PEeIICHUS B MPHUKIAIHBIX, B
TOM 4YHCII€ COLUAIBHO-3KOHOMUYECKHUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHalu3a
CIOCOOCTBYET Pa3BHTHIO aOCTPakTHOTO, (OPMaJbHO-JIOTHYECKOTO M KPEaTWBHOTO  MBIIIICHHUS,
(GOpMHPOBAaHMIO YMEHHMU pAacllO3HAaBaTh NPOSIBICHHUS 3aKOHOB MATEMAaTUKH B HayKe, TEXHUKE WU
uckyccrse. OOydaronuecss y3HAIOT O BBIIAIOIIMXCSA PpE3yNbTaTaxX, MOITYYEHHBIX B XOJE€ Pa3BUTHS
MaTeMaTHKH KaK HayKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKass JUHUS «MHOXXECTBa W JIOTHKa» B OCHOBHOM IIOCBSIIEHA
3JIEeMEHTaM TEOPHUH MHOXECTB. | €0peTHKO-MHOKECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KypC
IIKOJBHOW MaTEeMAaTUKU U TpeJiararoT HanOosee YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONINN BCE Pa3JIeIibI
MaTeMaTHUKH U €€ MPUIIOKEHUH, OHU CBSA3BIBAIOT Pa3Hble MaTEMAaTUYECKHE AUCIUIUINHEI B €IMHOE IIETIOE.
IloaToMy BaXHO J[aTh BO3MOXXHOCTh WIKOJBHUKY ITIOHHUMATh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MAaTEeMaTUKU U UCIIOJIb30BaTh €r0 Ul BBIPAXKEHUS CBOUX MBICJIEH.

B kypce «AnreOpa M Hauaja MaTeMaTHYeCKOrO0 aHalW3a» IPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYeCKOT0 MOJAEIUPOBAHMS, KOTOpbIe MPHU3BaHBI CHOPMHUPOBATH HABBIKU ITOCTPOCHUS MOIEIeH



peabHBIX CHTYyalui, MCcCIeJOBaHU STHX MOJIENIEH ¢ MOMOIIBIO anmnapaTta anreOpbl 1 MaTeMaTHYECKOTO
aHaJIM3a U MHTEPIpPETalUH NOJYyYeHHbBIX pe3yabTaToB. Takue 3aAaHus BIUIETEHBI B KaX/Iblil U3 pa3esioB
MIPOrpaMMBl, TOCKOJIBKY BECh MaTepHal Kypca IIUPOKO UCHOIB3YETCs Ul PeLeHHs MPUKIaAHbIX 33/1a4.
[lpu pemieHuM peanbHBIX NPAKTHYECKHX 3a1ad ydalluecs pPa3BHBAIOT HAONIOAAaTENbHOCTb, YMEHHE
HAaXOAUTb  3aKOHOMEPHOCTH,  aOCTparupoBaTbCs,  HUCIOIb30BaTh  aHAJOruo, o0o0mars U
KOHKpPETH3HpOBaTh pobiemy. JlesarensHoCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHHS MIPHUKIAIHBIX 33124
OpraHu3yeTcsl B IpoIlecce N3yYeHUs BCEX TeM Kypca «Airebpa u Hadajla MaTeMaTHYECKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOM miiaHe Ha M3ydeHHUE Kypca areOphl U Hadyal MaTeMaTHUECKOTO aHajn3a Ha 0a30BOM ypOBHE
oTBoauTCs 2 yaca B Henemto B 10 kmacce u 3 yaca B Hexeno B 11 kiacce, Bcero 3a ABa roga oOydeHus —
170 yacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucaa 1 BbIYMCTCHUS

Pammonansubie  gnciaa. OOBIKHOBEHHBIE W ECATHYHBIC IPOOH, TIPOIEHTHI, OCCKOHEYHBIC
NepuoJrUecKie Ipodu. ApudmeTndeckue omepalnud ¢ PaldOHAIBHBIMH YHCIaMH, NpeoOpa3oBaHUs
YHUCIOBBIX BbIpakeHuil. [Ipumenenue npoOell M MPOLEHTOB Ui PELICHUS NPHUKIAAHBIX 3aJad W3
Pa3IMYHBIX OTpaCJICd 3HAHUM U PEAJIbHON KU3HU.

[eiicTBuTenbHble uncia. PannonansHble M UppallMOHANBHBIE YUcia. ApUPMETHIECKUE OTepaluu
C JCUCTBUTENBbHBIMU YHCIaMU. [IpuOnmKEHHBIC BEIYUCTICHNS, IPABIIIA OKPYTJICHHS, TPUKHUIKA U OLCHKA
pe3yapTaTa BEIYUCICHUH.

Crenenp ¢ 1menbiM TokazateneM. CranmapTHas ¢opMa 3alUCH  JEHCTBUTEIBHOTO 4YHCHA.
Hcnonp3oBanue noaxo el GopMbl 3aNicH ACHCTBUTENLHBIX YHCEN AJISl pEIleHHS MPAaKTUIECKUX 3a7a4
Y TIpeICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTermeHH. JleWcTBUs ¢ apuMETHUYECKUMH KOPHSIMH
HaTypaJbHOU CTEIICHH.

CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymeHra. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOI'O apTyMEHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxkmecTBa ¥ TOKAECTBEHHBIE IPEOOPA30BAHUSI.

[TpeoOpazoBaHKre TPUTOHOMETPUIECKUX BhIpaskeHHH. OCHOBHBIC TPUTOHOMETPHYECKHE POPMYITBL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEpBaJIOB.

Penrenue nensix u ApoOHO-palMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne uppalinoHaJIbHBIX YPABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHHH.

IIpuMeHeHne ypaBHEHMH W HEPAaBEHCTB K pEIICHUI0 MaTeMaTHYeCKHX 3aJad M 3a1ad u3
PasIn4HBIX 00JacTeil HAYKH U peaibHOM KU3HH.

DOyHKIUH U TPpaduKH

®OyHKHA, criocoOkl 3ananus pyHkuud. ['paduk ¢pynkuun. BzaumHo oOpatHble QyHKITUH.

Obnacte ompeneneHuss W MHOXecTBO 3HaueHMH ¢yHkumd. Hymu ¢ynkuoun. I[Ipomexyrku
3HAKOMOCTOSHCTBA. UETHBIE U HEUETHBIE (DYHKLIUH.

CreneHHas GyHKLUS C HATypaJIbHBIM U LIeJIBIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
rpauK KOpHs N-OH CTENECHH.

Tpuronomerpuueckass OKpPY>KHOCTb, OINpEIENIEHHE TPUTOHOMETPHUYECKUX (QYHKIHMHA YHCIOBOTO

apryMeHra.

Hauasa MmaTeMaTH4eCKOI0 aHAIU3A

IlocnenoBarensHOCTH, CHocoOBI 3aJlaHus MOCIIEI0BATENILHOCTEH. MOHOTOHHBIE
MOCIIE0BATENBHOCTH.

Apudmernueckas U TeoMeTpUUecKas mporpeccud. beckoHeyHo yOBIBalOIIas reoMeTpHyecKast
nporpeccust. Cymma OecKOHEUHO YyOBIBaoLlel TeoMeTpudeckoil mporpeccun. Dopmyia CIOXKHBIX
MPOLEHTOB. Vcronbp30Banne Nporpeccuu A pellieHns peaabHbIX 3a/1a4 MPUKIaJHOrO XapaKTepa.

MHoskecTBa U JTOTHKA

MHoxecTBO, omnepalMd Haja MHoecTBamH. JluarpamMMmbl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O alllapara Jyisl ONUCAHUs PEeabHBIX MPOLECCOB M SBJICHUH, P pPEIICHUN
3a/1a4 U3 JIPYTux y4eOHBIX MPEAMETOB.

Onpenesnenue, Teopema, ClIeACTBUE, J0KAa3aTeNbCTBO.

11 KJIACC



Ymucna v BBIYUCICHAS

Hatypanbnble u nensie uncna. [IpuzHaky AeTUMOCTH LEBIX YUCEIL.

Crenens ¢ paliMoHaJIbHBIM NTOKa3aTesieM. CBOMCTBA CTETIEHHU.

Jlorapudm uncna. JlecaTnunbie 1 HaTypalbHbIC JIOTAPUPMBI.

YpaBHeHus U HepaBeHCTBA

[TpeoOpa3zoBanue BEIpaXCHUH, COAEPIKALIMX JIOTaPHUPMBL.

[TpeoOpa3oBanue BEIpaXCHUH, COAEPIKALINX CTENIEHHU C PAIMOHATBHBIM MTOKa3aTeIeM.

IIpuMeps! TPUTOHOMETPUUECKUX HEPABEHCTB.

IloxazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHSI 1 HEPaBEHCTBA.

Cucrempl TUHEWHBIX ypaBHEHUH. PemieHne npukiagHbIX 3a7ad ¢ IOMOIIBIO CHCTEMBI JTUHEWHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIBHBIX YPABHEHUH U HEPaBEHCTB.

IIpumeHeHue ypaBHEHMI, CUCTEM M HEPAaBEHCTB K PELICHUIO MaTeMaTHYEeCKHUX 3ajad U 3aj1ad U3
Pa3IMYHBIX 00JacTeil HAYKU U peaibHOM KU3HH.

DyHKIUH U TPaUKH

Oynknust. [lepuogmueckne ¢yHkuuu. [TpomMeKyTkn MOHOTOHHOCTH (yHKIMH. MakCUMyMBl H
MUHUMYMBI pyHKIMU. Hanbomnpiee u HanMeHbIee 3HaUeHNe (YHKIUU Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHN, UX CBOUCTBA U TPpaduKH.

[MokazarenbHas u norapupmudeckas GyHKINHU, UX CBOWCTBA U TpadUKH.

Hcnonps3oBanue rpadhukoB GyHKIHN IS PENICHAs] YPaBHEHUH W THHEWHBIX CHCTEM.

Hcnonp3oBanue rpa@ukoB (QYHKIHUNA JUIS HCCIEIOBAHHS MPOIECCOB U 3aBHUCHMOCTEW, KOTOPBIS
BO3HMKAIOT NP PEIICHUHU 3314 U3 APYTHX YUEOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havyana MaTemMaTH4ecKoro aHain3a

HenpepeiBable pyHkunu. MeTon HHTEPBAJIOB AJIs PELICHUSI HEPABEHCTB.

[IpousBoanas dynkiun. ['eomeTprudeckuii 1 GU3NIECKHIA CMBICT IIPOU3BOTHOM.

IIpousBoauble 3neMeHTAapHBIX QyHKOMA. DopMmysnbl HAXOXKICHUS NPOM3BOAHOM CYMMBI,
MPOM3BENEHHS U YaCTHOTO (DYyHKLHH.

IIpumeHeHne MPOM3BOJHOM K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxnenne HanOoJbIIero 1 HaMMEHbBILET0 3HaYeHUS! PYHKIMH Ha OTPe3Ke.

IIpuMmeHeHne MpOn3BOAHOMN ISl HAX0XKIEHUS HAWIYYIIETO PEMICHUs B IPUKIAAHBIX 3a7a4dax, sl
OTIpeJIesIeHHs CKOPOCTH IIpoliecca, 3aJaHHOro (OpMYJION Wi rpadrukom.

[lepBooOpa3znas. Tabmuma nmepBooOpasHBIX.

Wnterpan, ero reomerpuyeckuid U (U3MUECKU CMbICI. BrrumcieHue uHTerpana mo Gopmyse
Herorona—JleitOHuma.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mpenmera «MaTemMaTuka» JOJDKHO OOCCIICYMBATH JIOCTHXKCHHE HAa YPOBHE
cpemHero oOmero o0pa3oBaHUS CIHEAYIONINX JHYHOCTHBIX, METalpeIMETHBIX ¥ IMPEAMETHBIX
00pa30BaTeIbHBIX PE3yTbTATOB!

JIMYHOCTHBIE PE3YJIBTATHBI

JIMyHOCTHBIE pe3yNbTaThl OCBOCHUS MporpamMmbl ydeOHoro mpeamera «Marematukay
XapaKTepU3yIOTC:

I'paxxgaHckoe BociuTaHUeE:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMU OOYJarOIIErocss KaKk akKTUBHOI'O U OTBETCTBEHHOI'O
YJleHa POCCHUICKOro oOIIecTBa, NPEACTaBIEHHMEM O MAaTeMaTH4eCKUX OCHOBaX (yHKIHOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SBICHHMA, MPOLEIYP TPaXkAaHCKOTO 00IecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHHEM
B3aUMOJIEHCTBOBAThH C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUH € UX (QYHKLMSIMU 1 Ha3HAUYCHHUEM.

[TarproTHyecKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCHICKOW TPAKIAHCKOW HISHTHYHOCTH, YBOXKEHHS K TMPONUIOMY U
HACTOSILIEMY POCCHHMCKOM MAaTeMaTHUKH, LEHHOCTHBIM OTHOLICHHEM K IOCTIDKEHHAM POCCHHCKHX
MAaTE€MaTUKOB U POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTHKEHUN B OPYrHX
HayKax, TEXHOJIOTUsX, chepax SKOHOMHKH.

JyxOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HAHHEM [IyXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoaa; cOPMHPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEICHHUS, CBS3aHHOIO C NMPAKTHUYECKUM NPUMEHEHHEM IOCTM)KEHUM HayKd H
JESITEIbHOCTBHIO YIEHOT0; OCO3HAHNEM JIMYHOTO BKJIaJa B IOCTPOESHUE YCTOWYMBOTO OYIyIIEro.

OcTeTndyecKkoe BOCTIUTaHKE:!

JCTETMYECKUM OTHOIIECHHEM K MHUPY, BKJIIOYAs 3CTETUKY MAaTEeMaTHYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajay, pEIICHUH, pacCyKACHUH; BOCIPUMMYHMBOCTBIO K MaTeMaTHYeCKHM aclleKTam
Pas3JInYHBIX BUJOB UCKYCCTBA.

®duznveckoe BOCTIUTAaHHE:

C(l)OpMI/IpOBaHHOCTLIO YMCHHA MPUMCHATHL MATCMATHYCCKHUE 3HAHUA B HMHTEpPECAxX 310POBOI0 U
Oe3omacHoro obpasza KHU3HH, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3/0POBBIO (30pPOBOE NHUTAHUE,
cOaJaHCUPOBAHHBIA PEKUM 3aHSTHH M OTABIXA, PEryisipHas (U3UUecKas aKTUBHOCTB); (PU3HUYECKOTO
COBCPUICHCTBOBAHUS, IIPU 3aHATUAX CHOpTHBHO-OE})IOpOBHTCJIBHOfI JACATCIIBbHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYJOJIO0US; MHTEPECOM K Pa3IMYHBIM cdepam
npohecCHOHANBHON JEeSATENTPHOCTH, CBA3AHHBIM C MaTeMaTHKOW M € TPWIOKEHUSIMH, yMEHHEM
COBepIIaTh OCO3HAHHBIH BHIOOp Oynmyieid Tpodeccur U pean30BhIBATH COOCTBEHHBIC JKH3HECHHBIC
TUTaHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTW4eckoMy OOpa3oBaHWIO M CaMOOOpa3oOBaHHIO Ha
IIPOTAXKCHUU Bcel KN3HU; TOTOBHOCTHBIO K AKTHUBHOMY YYaCTUIO B PCHICHHUMU IMPAKTHYCCKHUX 3ajlad
MaTeMaTHYEeCKOW HATIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

Cq)OpMI/IpOBaHHOCTLIO 3KOJIOTHYECKOM KYJbTYPBI, IIOHUMaHUEM BIIMSAHUSA COITMaJIbHO-
SKOHOMUYECKHX MPOIECCOB Ha COCTOSHUE MPUPOJHON M CONMAIBLHOU Cpebl, OCO3HAHUEM TII00aThbHOTO
XapakTepa 3KOJOTHYECKHUX IpoOieM; OpueHTalueldl Ha TpPUMEHEHHEe MaTeMaTHYeCKUX 3HAHHWW st
peleHus 3a1a4d B 00JIaCTH OKPYIKAIOIICH Cpe/bl, IJIAHUPOBAHUS MOCTYIIKOB U OLEHKHA MX BO3MOXKHBIX
MOCJIEJICTBUM JIJI1 OKPY>KAIOIEeH cpeibl.

HCHHOCTI/I HaYy4YHOTI'O ITO3HAHUW:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHON MpPaKTUKW, NOHUMaHHEM MaTeMaTU4eCKOW HayKH Kak cdepbl 4enoBeYecKOoi
JIeATENIBHOCTH, 3TanoB €€ pa3BUTHA M 3HAUMMOCTH JUIA Pa3BUTHS LMBHUIN3ALMM; OBJIAJEHUEM S3BIKOM



MaTeMaTUKd ¥ MaTeMaTHYCCKOI KyanypOfI KaKk CpCACTBOM TIIO3HAHUSA MHUpA; TOTOBHOCTBIO
OCYHICCTBJIATH MPOCKTHYIO U UCCJICAOBATCIILCKYIO ACATCIbHOCTE MHAUBUAYAJIILHO U B I'PYIIIC.

METAINPEJMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHble pe3ylabTaThl OCBOCHHS TPOTpaMMBI  y4eOHOTO mpeaMmera «MaremaTtnukay
XapaKTePU3YIOTCS OBJIAJCHUCM YHUBEPCAIHHBIMU HOZHAGAMEAbHBIMU OCUCMEUIMU, VHUBEPCATbHBIMU
KOMMYHUKATNUGHBIMU OCLICIBUAMU, YHUBEPCATbHLIMU PE2YISIMUBHBIMU OelICTHEUAMU.

1) Vuusepcanvivie noznasamenvhuvle Oeticmsus, obecnewusarom @opmMuposanue 06a308bix
KOZHUMUBHBIX  HPOYECcco8 00 yYarwuxcs (0C60eHue Memooo8 HNO3HAHUSL OKPYICAoue2o Mupa;
NPUMEHEHUE JI02UYECKUX, UCCIe008aAMENbCKUX Onepayull, yMeHuil pabomams ¢ uHgopmayuetl).

ba3oBbie moruueckre nerncTBUS:

®  BBIBIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMAaTHICCKHX OOBEKTOB, TIOHSITHH,
OTHOIICHUH MEXIy TMOHITUAME, (GOPMYITUPOBATH OIMpPEICICHHUS TOHATHH; yCTaHABIUBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINU, OCHOBAHUS [T 000OIICHHS U CPAaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAITN3a;

® BOCIPUHMMATH, (QOPMYJIMPOBATh M IPEOOPa3OBLIBATH CYXKICHHS: YTBEPAMUTEIBbHBIC U
OTpHLIATENbHBIC, CIUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

® BBISBIIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHBOPEYUs B (pakTax,
JIAHHBIX, HAOJIIOJICHUSAX W YTBEPXKICHUSAX, TMpeajaraTh KPUTCPUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JieNaTh BBIBOJBI C HCIIOJb30BAaHHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTEIHHO JIOKA3aTeIbCTBA MATEMATUYCCKUX YTBEPXKACHUH (IpsAMBIC U OT
MPOTHUBHOIO), BBICTpAaWBaTh apTryMEHTAIMI0, IPHUBOAMTH TPUMEPHI U  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;

e BBIOMpATH CMOCOO pelieHUs y4eOHOM 3amaun (CpaBHMBATH HECKOJIBKO BapHAHTOB PELICHUS,
BBIOUpATH HanbOJIEe OIXOAIINN ¢ YYETOM CAMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUER).

ba3oBbie Hccie0BaTebCKUE JCHCTRHSL:

® HCIOJB30BaTh BOMPOCHI KaK MCCICHIOBATCIILCKUNA HHCTPYMEHT IO3HAHUS; (GOopMynupoBaTh
BOMPOCHI, (PUKCHPYIOIINE MPOTHBOpEYHE, MPOOJIEMy, YCTAaHABIUBATH HUCKOMOE W JAHHOE,
(bopMHPOBATH TUIOTE3Y, APIYMEHTUPOBATH CBOIO MO3MITUI0, MHEHHE;

® POBOJUTH  CAMOCTOSTEIbHO  CIUIAHMPOBAHHBIM  OKCICPUMEHT,  HCCJICOBAaHHE  I10
YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0bEeKTa, SBJICHHUS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MKy 00bEKTaMHU, SIBICHUSIMH, ITPOIIECCCAMU;

®  CaMOCTOSATENBHO (POPMYIHPOBATh OOOOIIEHWS W BBIBOABI 10 PE3yJbTaTaM MPOBEIEHHOTO
HAOJIIOJICHHSI, NCCIICJIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTD IOJIyUYEHHBIX PE3YJIbTaTOB, BBHIBOJIOB
1 0000IIEeHUI;

® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIECCA, & TAKXKE BBIIBHTATh MPEATIOIIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ uadopmanueii:

®  BBIABIATH JNeUIMTH MH(POPMALIMU, TAaHHBIX, HEOOXOMUMBIX JUIS OTBETA HAa BOIMPOC M JUIS
pellIeHus 3a1a4u;

e BpIOMpaTh  MHPOPMALMIO W3  MCTOYHHMKOB  PAa3JMYHbIX  THIIOB,  aHAJIU3MPOBATH,
CHUCTEeMATU3UPOBATh M HMHTEPIPETHPOBATh HMHMOPMAIUIO pa3IMYHBIX BUIAOB H  (QOpPM
MIPEJICTaBJICHUS;

®  CTPYKTYpHUPOBaTh MH(OPMAIIUIO, TPEJICTABIATh €€ B PA3IUYHBIX (OpMax, WILIFOCTPHPOBATH
rpadpuIecKy;

®  OIICHWBATh HAIEKHOCTh HH(OPMAITUH 110 CAMOCTOSATEIILHO C(HOPMYIMPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvhvie KOMMYyHUKaAmMuGHble Oelicmeus, 00ecnequsaiom CoOpMUpOSAHHOCHb
COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OO6uienue:

e BOCIpPUHHMATh U (HOPMYIHPOBATH CYXKJICHHS B COOTBETCTBHH C YCIOBUSIMH M IICISMH
OOIIEeHUs; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHHS IO XOJy peIIeHHs 3aJa4i, KOMMEHTHPOBATH TOJYyYEHHBIH
pe3yJbTarT;

e B X0I¢ OOCYXKICHHUS 3aJaBaTh BOINPOCHI IO CYHIECTBY OOCYXIaeMOW TeMbl, MpPOOJIEMBbI,
pemaeMoii 3a1auu, BEICKa3bIBaTh UJCH, HAIICIICHHBIC HA IMOWCK PEIICHHS; COMOCTABISATH CBOH
CYXJICHUSI C CYXJICHUSIMU JIPYTUX YYACTHUKOB JTUANIOra, OOHAPYKUBATh PA3IUYUE U CXOJICTBO
TIO3HIINIT; B KOPPEKTHOM (hopme HOpMYITHPOBATh PA3HOTIACHS, CBOH BO3PAKCHHUSI,

® TPEACTABIATH PE3yJdbTaThl pEIICHHS 3aJayd, OSKCICPUMEHTA, HCCICIOBaHUs, IPOCKTA;
CaMOCTOSITEJIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3agad Mpe3eHTAllMd WU
0coOeHHOCTE! ayAUTOPHH.

CoTpyIHUYECTBO:

® [OHMMAaTh M KCIOJB30BAaTh IMPEUMYIIECTBA KOMAHIHOH M WHIMBUAYaJbHOW pabOThl MpH
pelieHnH ydeOHBIX 3a]a4, NPUHAMATh [eJIb COBMECTHOW [eSTENbHOCTH, IUIAHUPOBAThH
OpraHM3alMi0 COBMECTHOM pabOThI, paclpeneisaTh BUAbl paboT, JOrOBapHBaThCs, 00CYKIATh
MPOIIECC U PE3YJIbTAT PA0OTHI; 0000IATH MHEHHS HECKOJIBKUX JIIOJICH;

® y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (00CYX aeHHs, OOMEH MHEHHH, «MO3TOBbIC
IITYPMbD» U WHBIC); BBIMOJHITH CBOK 4YacTh PabOThl M KOOPAMHHPOBATH CBOW JICHCTBHS C
JIPYTMMH 4JICHaMH KOMaHIIbl; OLICHMBATh KAuyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO
KPUTEPHSIM, CHOPMYTHUPOBAHHBIM yYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanvhvie pecynsamuenvle Oeiicmeus, o0becnedueaiom @GOPMUPOBAHUE CMbICLOBLIX

VCMAHOBOK U JCUSHEHHBIX HABLIKOG TUYHOCTIIL.

Camoopranuzarus:

COCTaBJISATh IUIaH, AITOPUTM PEIICHHS 331a41, BHIOUPATh CIIOCO0 PELICHHS C YIETOM HMEIOIHXCS
pPECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTBI PELICHHI C
y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTpPOJIB!

e BIQJICTh HABBIKAMHU TO3HABATEIBHOW PEe(ICKCHU KaK OCO3HAHUS COBEPINAEMBIX JCHCTBHU U
MBICITUTENILHBIX ~ MPOLIECCOB, WX PE3yJbTAaTOB; BIAAETh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIECCa U Pe3yIbTaTa PEIIeHHUs] MaTeMAaTUIeCKON 3a1a4H;

® MpEeIBUACTh TPYMHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEIICHHUM 3a/a4yd, BHOCHTb
KOPPEKTHUBBI B ICATEIILHOCTh HA OCHOBE HOBBIX O0OCTOSTENILCTB, TAHHBIX, HAWJCHHBIX ONIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHE PE3yJbTaTa IEIH U YCIOBHSAM, OOBSICHATH MPUYUHBI TOCTHKCHHS
WIN HEIOCTIKCHUS PE3yJbTaTOB JESATENbHOCTH, HAXOJWTh OIIMOKY, JaBaTh OICHKY
NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATDI
OcBoenne yueOHOTO Kypca «Airedpa U Hadana MaTeMaTHUYECKOro aHalIn3a» Ha YPOBHE CPEIHErO
o0miero o0pazoBaHusl AOJDKHO 00ECTIEYMBATh JTOCTHXKEHHUE CIEAYIOUIMX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIBTaTOB:

10 KJIACC

Yuciia 1 BLIYUCICHHSA



OnepupoBath NOHATHAMH: PAllMOHATIBHOE U ACHCTBUTENFHOE YMCIIO, OOBIKHOBEHHAS U ACCATHYHAS
JIpO0Ob, TPOIICHTHI.

BrimonusaTe apudmMeTrueckue onepanun ¢ paioHaIbHBIMUA U I€HCTBUTEIHLHBIMH YHACTaMHU.

BrimonHaTe npuOIMmKEHHBIE BEIYUCICHHS, UCTIONB3YS MpaBHUiia OKPYTJICHUS, AENaTh NPUKUAKY H
OILIEHKY pe3y/bTaTa BBIYUCICHUI.

OnepupoBaTh MOHATUSMH: CTETEHb C WEJNBIM IIOKa3zaTeleM; CTaHgapTHas ¢opma 3amucu
JNEHCTBUTEIHHOTO YWCIIA, KOPEHb HATYpajbHOM CTENEeHM; HMCIOJIb30BaTh MOAXOISNIYI0 (GOopMy 3ammucu
JEHCTBUTEIHHBIX YMCEN I PEUICHUS MPAKTHYECKHUX 3a]a4 U [IPEJCTaBICHUS TaHHBIX.

OnepupoBath MOHIATHUAMU: CUHYC, KOCUHYC M TaHI'€HC ITPOM3BOJIBHOTO yIJIa; UCIIOIb30BaTh 3aMUCh
MPOM3BOJIBHOTO yIiia uepe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKIINH.

YpaBHeHHs U HepaBeHCTBA

OnepupoBaTh MOHATHSMM: TOXAECTBO, YpPAaBHEHHE, HEPABEHCTBO; LEJNOE, PpAalMOHAIBHOE,
MppaloHalbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPAaBHEHHUE;

BeimonHsaTe npeodpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKEHHN U pElIaTh TPUTOHOMETPHUECKHUE
ypaBHEHHUS.

BeimonHsaTe mpeoOpa3zoBaHusl HEJbIX, PALMOHAIBHBIX U MPPAIMOHATBHBIX BBHIPAKEHUH U pemaThb
OCHOBHBIC THIIBI LIEJIBIX, PALIMOHANBHBIX U UPPAUOHATEHBIX YPAaBHEHUH U HEPABEHCTB.

IIpuMeHAT, ypaBHEHHS M HEpaBEHCTBA JUIS pElIeHHs MaTeMaTHYecKHWX 3ajad M 3ajgad u3
Pa3IMYHBIX 00JacTeil HAYKU U pealibHOM KU3HH.

MogenupoBaTs peaibHbIE CUTYallMd Ha S3bIKE aNreOpbl, COCTABISATH BBIPAKEHHS, YPaBHEHHUS,
HEpaBEHCTBA II0 YCJIOBHUIO 3aJaud, MCCIENOBAaTh MOCTPOCHHBIE MOJEIM C HMCIOJIb30BAHUEM ammapara
anreOpsl.

DyHKUUM U TPpaduKH

OnepupoBaTh MOHATHAMH: (QYHKIHSA, CHOCOOBI 3amaHus (QYHKOHUH, OOJACTh OMpEeNeNeHUus u
MHO>KECTBO 3HaueHHNH (GYHKINY, Tpadrk QYHKINHN, B3aNMHO 00paTHBIE (YHKIIHH.

OnepupoBarh MOHATUSAMH: YETHOCTH W HEYETHOCTh (PYHKIMM, HYTH (QYHKIMH, TPOMEXYTKU
3HAaKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKUUH UIS PELICHUs] YpaBHEHHH.

Crpouts U yuTaTh rpadUKK TMHEHHON QyHKINH, KBAIPATUIHONW (QYHKLNH, CTETIEHHON (YHKIINH C
LEJIBIM TIOKA3aTeNIEM.

Hcnonb3oBath rpaduky GyHKIMN AT MCCIEJOBAaHUS MIPOLECCOB M 3aBUCHMMOCTEH NPH PEIICHUH
3a1a4 U3 APYrux y4eOHbIX MPEIMETOB M PEaNbHON JKU3HH; BhIpaXkaTh (POPMYJIaMHU 3aBUCUMOCTH MEXKIY
BEJINYMHAMH.

Hauasia MmaTeMaTH4eCKOI0 aHAIU3A

OnepupoBaTe MOHATHUSAMH:  IIOCIEIOBATENBHOCTh, apuMeTHUecKass M  TeoMeTphdecKas
IIPOTPECCHH.

OnepupoBaTh NOHATHAMHU: OECKOHEYHO YOBIBAIOIIAs TeOMETpHYecKas IpOrpeccusi, cymma
0eCcKOHEUHO YOBIBaIOILEl FeOMETPHUYECKOM MPOrPECCUH.

3agaBaTh OCIIEAOBATEIBHOCTH PA3IMYHBIMH CIIOCOOaMHU.

Hcmonp30BaTh CBOWCTBA MOCIIENOBATEIHLHOCTEH W TPOTPECCH U PEIISHHUsS] peallbHBIX 3a7ad
MIPHUKJIATHOTO XapaKTepa.

MHo:kecTBa U JOTHKA

OneprupoBaTh NOHATHUSAMHU: MHOXKECTBO, ONIEPAIlNU HAJl MHOKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapaT AJii OMUCAHHWA PEalTbHBIX IPOIECCOB W
SIBJICHUH, TTPH PEIICHUH 3a]1a4 U3 JPYTUX YIeOHBIX PEMETOB.

OnepupoBath MOHATUAMU: ONpe/IeNIEHNE, TEOpEMa, CIIEACTBUE, JOKA3aTEeIbCTBO.

11 KJIACC

Yucja v BbIYUCIEHUS



OnepupoBaTh MOHATHUSAMHU: HATypajlbHOE, LENO€ YHCIO; HCIOIb30BaTh MPU3HAKU AEITUMOCTH
LEJIbIX YKCEJl, PA3JIOKECHUE YUCIA HA POCTHIE MHOKUTENU JUIS PEILEHUS 33/1a4.

OneprpoBaTh NOHATUEM: CTENIEHb C PALIMOHAIEHBIM MTOKa3aTeNeM.

OnepupoBaTh MOHATUSAMHE: JOrapudM dncna, 1ecITUUHbIEC U HATypajbHbIE JOrapu(MBL.

YpaBHeHus U HepaBeHCTBA

[TpuMeHATh, CBOMCTBAa CTEMEHH A MpeoOpa3oBaHUsl BHIPAKECHUI; ONEpUPOBATH MOHATHIMU:
[IOKA3aTeJIbHOE YPABHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI IOKA3aTENbHBIX YPABHEHUN H
HEPaBEHCTB.

BrimonHaTe mpeoOpa3oBaHusl BBIPaXEHUH, COACPXKAIINX JIOTapu(MBI; ONEPUPOBATH MOHITUSIMHU:
norapuMuieckoe ypaBHEHHE U HEPABEHCTBO; pelliaTb OCHOBHBIE THITHI JIOrapH(hMUUECKUX YpaBHEHUH U
HEPaBEHCTB.

Haxonuts pemenus npocTelIyux TPUrOHOMETPUIECKIX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CHCTEMa JTUHEMHBIX YPaBHEHUN U €€ pelleHHe; UCII0Ib30BaTh CUCTEMY
JIMHEWHBIX ypaBHEHHH [T pelIeHHs TPaKTHUeCKUX 3a/1ad.

HaxonuTe pemieHuss IPOCTEHIIMX CHCTEM M COBOKYIIHOCTEM pPAlMOHAIBHBIX YpPaBHEHUM U
HEPaBEHCTB.

MogenupoBaTs peanbHbIE CUTYyallMd Ha SI3bIKE aNreOpbl, COCTAaBISATH BBIPAKEHHS, YPaBHEHHS,
HEPAaBEHCTBA U CHUCTEMBI II0 YCIIOBUIO 3a/1aud, MCCIEHOBAaTh IIOCTPOCHHBIE MOJENIH C HCIOJIb30BAHUEM
anmapara anreopsl.

DyHKIUH U TPaPUKH

OnepupoBare MOHATUSMH: HepuoAguyecKas (YHKLUUS, MPOMEXYTKM MOHOTOHHOCTH (YHKIMH,
TOYKH JKCTpeMyMa (GYHKLUMH, HauOoNIblIee M HaWMEHblIee 3HA4YeHHsS (YHKIMHM Ha MPOMEXKYTKE;
WCIIOJIb30BaTh UX AJISI UCCIIeA0BaHMs (DYHKLUH, 3aJaHHON IPaUKOM.

OnepupoBarh NOHATHAMU: T'papUKH MOKa3aTEeIbHOM, JOrapupMUIEcKOil 1 TPUTOHOMETPUIECKUX
¢byHKUuMi; n300paxkaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M HMCIIONB30BAThH JUIS PELICHUS YPaBHEHHUH U
HEPABEHCTB.

N300paxkaTb Ha KOOPIAMHATHON IUIOCKOCTH Tpa)MKU JMHEHHBIX YpaBHEHHWH M UCIIOJIB30BAaTh HX
JUTSI pEIIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHH.

Hcnonb3oBath rpaduku (YHKUUE U1 MCCIENOBAaHMS HPOLIECCOB M 3aBUCUMOCTEH M3 IPyrux
y4eOHBIX TUCIMILIMH.

Havyana MaTemMaTH4ecKoro aHajinsa

OnepupoBarh TNOHATUSIMM: HETpEpbIBHAas (YHKUUS; NPOW3BOJHAs (YHKLUWH, HCIIOJIb30BaTh
reoOMEeTPUUYECKUH U (pU3nIecKui CMbICI TPOU3BOIHOMN JUIsl PELLICHNUS 3a/1a4.

Haxonute mnpou3BOAHBIE BIEMEHTApHBIX (YHKUMH, BBIYMCIATH IIPOU3BOJHBIE CYMMBI,
MPOU3BEIEHHS, YACTHOTO (DYHKUIHUH.

Hcnonp30BaTh MPOM3BOAHYIO JUIA HCCIENOBaHUS (PYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI,
NPUMEHATH Pe3yJIbTaThl UCCIIEIOBAHMUS K TOCTPOSHHUIO TPa(UKOB.

Hcnone30BaTh MPOM3BOIHYIO JUISl HAXOXKAECHUS HAWIYUIIEro PEIICHUs B NPUKIAIAHBIX, B TOM
YUCIE COUUATbHO-D)KOHOMUYECKUX, 3a1a4axX.

OnepupoBaTh MOHATHAMHU: T[€pBOOOpa3Has W MHTETpaj; IIOHMMAaTh TEOMETPHUYECKHH U
(U3NYECKUIT CMBICI HHTETpaIA.

Haxomuth mniepBOOOpa3Hble DBIEMEHTApHBIX (QYHKIMA; BBIYHCISATh HHTErpan 1o Gopmyre
Herorona—JleiiOuuma.

Pemate mnpuxmagHble 337add, B TOM YHCIE COIUAIBHO-SKOHOMHUYECKOTO U (U3WIECKOrO
Xapaxkrepa, CpeACTBAMU MaTeMaTHYECKOIO aHaJIU3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBO Yacon DJ1eKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontposabnbie | IIpakTudeckue
n/n nporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
1 1\/::11;122;61:::;:1){1?)? :)II:I?;;H;I: I;IIOHaJ]bHLIe 14 1 bubmorexa LIOK
8 Al https://m.edso00.ru/1568aba3
YPaBHEHUS U HEPABEHCTBA
9 Oyukimu 1 rpaduku. CTeneHs ¢ HeIbIM 6 Bubmuoreka [JOK
MoKasaTeseM https://m.edso00.ru/1568aba3
3 Apudmernyeckuii KOpeHb N—0if cTeneH . 18 1 bubmmorexa [IOK
WppanronanbHble ypaBHEHHS 1 HEPaBEHCTBA https://m.edso00.ru/1568aba3
O}
4 leihszgzm vn. TpUrOHOMETpHUECKHE 22 1 bubmorexa LIOK
P pHi-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IMocnemoBaTeILHOCTH B POTPECCHU 5 bubmmorexa LIOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNEe, CUCTEMATHU3AIINS 3 1 bubmuoreka IIOK
3HAHUHT https://m.edso00.ru/1568aba3
OBLIEE KOJIMYECTBO YHACOB I10 [TIPOTPAMME 68 4 0
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11 KJIACC

KoaunuyecTBO 4acoB DJ1eKTPOHHBIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
Kontpoabnbie | IlpakTudeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
I | Homsmmormuns gymen. Towmmemae 12 ) BuGamorexa LIOK
Y HICHHL https://m.edsoo.ru/f11c4afd
ypaBHEHUS 1 HEPABEHCTBA
2 | Morsaimmenss soonmoma 12 BuGanotexa LIOK
P yp https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
y | e b 9 1
P P ™ https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
bubmuoreka LIOK
4 II I 7 24 1
POHSBOAHAL. LIPHMEHCHHE POSBOAHON https://m.edsoo.ru/f11c4afd
5 HNuTterpan u ero npruMeHEHN 9 bubmorexa HOK
p p https://m.edsoo.ru/f11c4afd
bubmoreka IIOK
7 12 1
6 Cucremt ypasHer#i https://m.edsoo.ru/f11c4afd
7 HatypanbHble U 1eble uncia 6 bubmmorexa [OK
P : https://m.edsoo.ru/f11c4afd
3 [ToBTOpeHue, 0000IICHIE, CHCTEMATH3AITHS 18 5 bubmuoreka LIOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Koau4yecTBo yacos Jlara Dy1ieKTPOHHbBIE N (PPOBLIE
A Tema ypoka Kontposnbsnbie  IIpakTuyeckue oOpa3oBarTe/bHbIe
n/n Bcero U3y4eHust
padoThI padoThI pecypcnl
1 MHOXECTBO, OTIEpalliH HaJ MHOYKECTBAMH. 1 bubmoreka [{OK
Juarpammel Ditnepa—Benna https://m.edsoo.ru/746d5dce
P .00
e
8 APODIL TIPOLL ’ https://m.edsoo.ru/be888093
OEeCKOHEYHBIE MIePUOJUIECKUE TPOOH
A
; ;HQ;MZTquCKHe ozezaupm ceo6 - . BuGmorexa LOK
MOHAJILHBIMU YHCIAMH, T BaHUS
pan 1aMi, peodp https://m.edsoo.ru/4d7f95fe
YHCIIOBBIX BBIPAYKEHUI
IT Oeii
4 et nprcra sas 13 prsnx 1 bitGmmorera LIOK
p N p fl A N P https://m.edsoo.ru/44dd1046
oTpaciieli 3HaHWI U peajbHOM KU3HU
II Oeid
5 epul;lz/[}?;; }rIIHEI:/Hi[JlI): I:II;I 31:1p(:1261/}11: OZ;JI;;IZHLIX 1 bubmioreia LIOK
P N p f[ A N P https://m.edsoo.ru/d99d8c74
oTpaciieli 3HaHWI U peajbHOM KU3HU
6 JetictBuTenpHbIe yncia. ParmoHanbHbIE U 1 bub6mmoreka [IOK
UppanroHaIbHbIC YHCIIa https://m.edsoo.ru/2f36a36f
7 Apudmernueckue onepamium ¢ 1 Bu6immoreka [IOK
JIEHCTBUTEIBHBIMHI YACIIAMU https://m.edsoo.ru/a97a12d9
. I;IpI/I6JI2>KéHHBIe BBI‘II/IaCJICEI/I;I, H;)aBI/IJ'Ia . Butmorexa LIOK
KpYTJICHHS, IPUKHUIKA U OLCHK
by » TP A OT https:/m.edsoo.ru/cb723fhd
pe3ylbTaTa BEIYHCICHUH
9 ToxxnecTBa U TOXIECTBEHHBIE 1 bubnmnoreka [HOK
peodpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 YpaBHeHUE, KOPEHb YPaBHEHUS 1 bubmmoreka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

https://m.edsoo.ru/11ac68be

11 HepaBeHcTBO, pemeHne HepaBeHCTBA bubmmoreica LIOK
’ https://m.edsoo.ru/50bdf26d
bubmmoreka [IOK
12 Metox nreprarion https://m.edso0.ru/775f5d99
13 Pemrenune 1ienpIx v IpoOHO-paITHOHATBHBIX bubmoreka [{OK
ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/6ec7al07
Konrtponbhas pabora o Teme "MHoO)ecTBa
14 paHI:I[fHaJILHLI)I() U IeHCTBUTENbHBIX YHCEI. bubmorexa HOK
https://m.edso0.ru/1914a389
PaunoHanbHble ypaBHEHUS] U HEPABEHCTB"
15 OyHKIUSA, CIIOCOOBI 3a1aHusI (PYHKITH. bubamnoreka [HOK
B3aumHo oOpaTHbIC PyHKIUH https://m.edsoo.ru/226eeabf
I'paduk pynkuun. O6nacTs onpenencHus U
16 M};Io?;ceciz SHL;.‘IGHI/Iﬁ (bYHKI_II/II/II). I}i[IyJ'II/I bubmoreta LIOK
https://m.edsoo.ru/763e75ee
¢ynkuuu. [TpomMexxyTKH 3HAKOTIOCTOSIHCTBA
17 UérHble u HeYETHBIE HYHKIINU bubmoretca LIOK
https://m.edsoo.ru/ff4564ad
CreneHs ¢ HENbIM ITOKa3aTeNIeM.
18 CTaH,Z[apTH;ISI ¢dopma 3amucu bubmoretca LIOK
. https://m.edso0.ru/66446d3e
JeHCTBUTEIBHOTO YHCITA
Hcnonb3oBanue noaxosieit Gopmsl
19 3aUCH JEUCTBUTENBHBIX YUCEN IS butmmoreka [IOK
pelIeHHs NTPaKTHUECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
MPECTaBICHUS JAHHBIX
20 Crenennast pyHKIUS C HATYpaJIbHBIM U bu6mmotexa [IOK
1enbIM nokaszarenem. E€ cBolicTBa u rpaduk https://m.edsoo.ru/3f25a047
21 Apudmernueckuii KOpeHb HAaTypaJIbHON Bbu6immoreka [IOK
CTEIeHH https://m.edsoo.ru/d82c36d4
99 ApudmeTrnueckuii KOpeHb HATypaIbHON Bu6mmoreka [IOK

CTCIICHU

https://m.edsoo.ru/fe7fc4db



https://m.edsoo.ru/11ac68be
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https://m.edsoo.ru/775f5d99
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https://m.edsoo.ru/1914a389
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93 CBolicTBa apu(pMETHUECKOTO KOPHS bubaunoreka [JOK
HATypaJbHOW CTEIICHU https://m.edso0.ru/d0f0b260
24 CBolicTBa apu(pMETHUECKOTO KOPHS bubaunoreka [JOK
HATypaJbHOW CTEIICHU https://m.edso0.ru/c3389865
25 CaoiicTBa apu(hMETHIECKOTO KOPHS bubmoreka [{OK
HATYpPAIbHOW CTETICHH https://m.edsoo.ru/444c4b9c
26 HeiicTBusl ¢ apUPMETHIECKUMH KOPHSIMH N— Bu6mmoreka LIOK
oif cTeneHu https://m.edsoo.ru/54b815c5
97 JeiictBus ¢ apupMeTHIECKUMHU KOPHIAMU N— bubmmoreka [HOK
oif creneHu https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMU N— bubamnoreka [HOK
oif cTeneHu https://m.edsoo.ru/2ablc7bc
29 JeiicTBusl ¢ apUPMETUIECKUMH KOPHSIMH N— Bu6mmoreka [IOK
oif cTeneHu https://m.edsoo.ru/each053c
30 JeiicTBus ¢ apupMEeTHIECKUMHU KOPHAMU N— bu6imoreka [IOK
oif cTeneHu https://m.edsoo.ru/8a5ada51
31 Pemienre nppanroHanbHbIX YPABHEHUHN U bu6imoreka [IOK
HEpPaBEHCTB https://m.eds00.ru/69106ae7
30 Pemenne nppanroHanbHbIX YPABHEHUN U bubanoreka [HOK
HEPaBEHCTB https://m.edso0.ru/9362fea9
33 PemieHre nppanroHanbHbIX YPABHEHUI U bu6imoreka [IOK
HEpPaBEHCTB https://m.edso0.ru/78d9b391
34 Pewienre nppanroHanbHbIX YPABHEHUN U bu6mmotexa [IOK
HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pewienre nppanroHanbHbIX YPABHEHUI U bu6mmotexa [IOK
HEPaBEHCTB https://m.edsoo.ru/87e5e52d
bub. OK
36 CaoiicTa 1 rpaduK KOpHs N-0if cTereHn hgpg:l;ll(r)r:i;asf){).ru /eb0ce5e3
bu6 OK
37 CgoticTBa u rpaduk KOpHS N-0¥ CTENeHH nomotexa 11

https://m.edso0.ru/5f29b9b5
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Kontponbnas pabota o Teme

"ApupmMeTrnyeckuii KOpeHb N—OH CTENCHU.

bubmmoreka [IOK

38 HpparrioHanbHbie ypaBHEHHS H https://m.edsoo.ru/f13af630
HepaBeHcTBa"
39 CuHycC, KOCUHYC U TAHT€HC YUCJIOBOTO bubaunoreka [JOK
aprymeHra https://m.edso0.ru/5f605ed0
40 CuHyc, KOCHHYC B TAaHTE€HC YHCIOBOTO bubamoreka [HOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKcuHYC, apKKOCHHYC U apKTaHTE€HC bubmmoreka [HOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apKKOCHHYC U apKTaHT€HC Bu6mmoreka [IOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuueckasi OKpy>KHOCTb,
43 OEPGZICJICHI/I: TpHFOHOMCEgI/IHeCKI/IX bubmorexa LIOK
N https://m.edsoo.ru/6df195a0
(YHKIMI YMCTIOBOTO apryMeHTa
TpuroHomeTpuyeckasi OKpy>KHOCTb,
44 ogpeneHeHH: TpI/IFOHOMeEI})II/I‘IeCKI/IX bubmmorexa LIOK
. https://m.edsoo.ru/6b61c578
(YHKIUI YMCTIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHUE (HOPMYIIBI Bubmmorexa LIOK
https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPHTOHOMETPUYUECKUE (HOPMYITBI bubmoreica LIOK
https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI bubmoreica LIOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYIIBI bubamoreia LIOK
https://m.edso00.ru/12d1413c
49 [IpeoOpa3oBaHe TPUTOHOMETPUIECKUX Bbu6immoreka [IOK
BBIPAKCHUI https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3oBaHe TPUTOHOMETPUIECKUX Bu6mmoreka [IOK

BBIpaYKEHUM

https://m.edsoo.ru/09ba5b3d
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51 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX Bu6mmoreka LIOK
BBIPAKCHUI https://m.edso00.ru/1f4655da
52 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX Bu6mmoreka LIOK
BBIpasKEHHIA https://m.edso0.ru/76ce9958
53 [IpeobpazoBaHre TPUTOHOMETPUIECKHUX bubmoreka [{OK
BBIPAKCHUI https://m.edso0.ru/8fa598b5
54 Pemenne TpuroHOMETpHUYECKUX YpaBHEHUH bubmoreica LIOK
https://m.edsoo.ru/6baefel9
55 Pemenue TpUroHOMETPUYECKUX YPaBHEHUH bubmorexa LIOK
https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHOMETpHUYECKUX YpaBHEHUH bubmmorexa LOK
https://m.eds00.ru/65a0f2d0
57 Pemenne TpuroHOMETpHUYECKUX YpaBHEHUH bubmmorexa LIOK
https://m.edsoo.ru/0d8a770d
58 Penrenue TpUroHOMETPUUECKUX YpaBHEHHN bubmoreia LIOK
https://m.edsoo.ru/cec28774
59 Pemenne TpuroHOMETpHUYECKUX YpaBHEHUIH bubmorexa LIOK
https://m.edsoo.ru/e6eec650
O600menue mo temam "OCHOBHBIE
60 TpI/IroI:OMeTqueCKI/Ie (hopMyIIBL. Bubnmorexa LIOK
https://m.edsoo.ru/ae44ac4c
Tpuronomerpuieckue ypaBHeHHS"
KonTponbHas pabora o teme "dopmybt
61 TpuroHoMmeTpuu. TpuUroHoMeTprudecKue bu6mmotexa [IOK
ypaBHeHus'"/Bcepoccuiickasi mpoBepodHas https://m.edso0.ru/b46a8228
pabora
62 Hrorosas koHTponbHAS padoTa / bu6mmotexa [IOK
Bcepoccutiickas npoBepouHast paboTta https://m.edso0.ru/188bbf6c
O0o001Ienne, cucTeMaTU3alys 3HAHUH 3a BuGmmorexa [IOK
63 Kypc aireOpbl U Hadajl MaTeMaTHYECKOTO

againsa 10 kimacca

https://m.eds00.ru/33e6629e
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Apudmernueckasi 1 reOMETpUIECKast

nporpeccun. Mcnonbs3oBaHnue nporpeccuu bubnunoreka [JOK
64 1
IUTS PEIIEHNs PeaIbHbIX 3a1a9 IPUKIIaTHOIO https://m.edso0.ru/d36669f8
xapakTepa
g | oo emenr e |
Porp Y y https://m.edsoo.ru/1cbf72bl
yOBIBAIOIICH T€OMETPUICCKON TPOTPECCUU
Bbubnmoreka IJOK
66 o 1
OpMyTa CHONCHELE IPOTICHTOB https://m.edso00.ru/538fc437
bubmunorexa LIOK
7 O} 1
6 OPMYJIa CTTOAHBIX TPOLICHTOB https://m.edsoo.ru/c2627eca
P e 1 BnGomoresa LIOK
b P https://m.edso0.ru/49f1b827
aHanu3a 10 kimacca
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuecTBo yacoB

DyieKTPOHHBIE N (PPOBLIE

Ne Hara
Tema ypoka Kontposnsnbie  IIpakTuyeckue oOpasoBare/bHbIe
n/n Bcero U3y4eHust
padoTbI padoTsI pecypcobl
1 CrereHp ¢ parmoHaIbHBIM ITOKa3aTeIeM 1 bubmorexa LIOK
https://m.eds00.ru/a52939b3
N Bbubanoreka [JOK
2 CroiicTsa cTemern 1 https://m.edsoo.ru/ff601408
3 [IpeoOpazoBanue BRIPAKEHHI, COIEPIKAIIAX 1 bubamnoreka [HOK
palMoHAIBHbIE CTEITEHH https://m.edsoo.ru/3d87e248
4 [IpeoOpazoBaHue BEIpaKeHUH, COMICPKALAX 1 Bu6mmoreka [IOK
palroHaIbHbIE CTEITEHH https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BEIpaKeHUH, COMICPKALIIX 1 Bu6mmoreka [IOK
panroHaIbHbIE CTETIEHH https://m.edso0.ru/4064d354
6 IToxaszaTenbHbIE ypABHEHHSI U HEPABEHCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/be76320c
7 IlokasarenbHble ypaBHEHUS 1 HEPABEHCTBA 1 bubamoretca LIOK
https://m.edsoo.ru/3d408009
8 IToxaszaTenbHbIE ypAaBHEHHSI U HEPABEHCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/bd5ffOec
9 [lokasarenbHble ypaBHEHUs 1 HEPABEHCTBA 1 bubmoreta LIOK
https://m.edsoo.ru/cebf10c6
10 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 bubamoreia LIOK
https://m.edsoo.ru/536de727
11 IlokazarenbHas QpyHKIMA, €€ CBOWCTBA U 1 Bu6immoreka [IOK
rpadux https://m.edso0.ru/85bc8132
Konrtponbhas padora no teme "CreneHs ¢ Bu6morexa LIOK
12 paIlOHAIBHBIM TTOKa3aTeIIeM. 1 1

[lokazarenbHas gpynkuus. [lokazaTenbHble

https://m.edsoo.ru/58e8e2f2
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ypaBHEHUs U HEpaBeHCTBA"

bubmuoreka [IOK
13 florapugpa wmera https://m.eds0o.ru/3e3230d4
14 JlecaTuuHble U HATypaJIbHBIE TOTapUPMBI bubmmoreica LIOK
https://m.edsoo.ru/lea72162
15 [IpeobOpa3zoBanme BEIPAKEHUH, COMIEPIKAITAX bubmoreka [{OK
norapupmMbl https://m.edsoo.ru/da48154c
[IpeobpazoBaHue BEIPAKEHUM, COJIEPIKAIIAX bubanoreka [HOK
16
norapumMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBanue BRIPAKEHH, COMIEPIKAIIAX bubmmoreka [HOK
norapumMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpazoBaHue BRIPAKEHH, COMIEPIKAIIAX bubmmoreka [HOK
norapumMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHeHUS U Bbubanoreka [JOK
HEpPaBEHCTBA https://m.edso0.ru/3034724e
20 Jlorapudmuueckue ypaBHeHUS U bu6imoreka LIOK
HEpaBEHCTBA https://m.edso0.ru/712ac2d9
21 Jlorapudmuueckue ypaBHeHUS U bu6imoreka [IOK
HEpaBEHCTBA https://m.edso0.ru/9e3f4bc9
Jlorapudmuueckue ypaBHeHUS U bubnuotexa [JOK
22
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudmuyeckas GpyHKIus, €€ CBOMCTBA U Bu6immoreka [IOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas GpyHkius, €€ CBOHCTBA U bubmuoreka [IOK
rpaduk https://m.edso0.ru/9d102051
o5 Tpuronomerpuueckue GyHKINH, UX bu6mmotexa [IOK
CBOHCTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue QyHKLINH, UX Bbub6immoreka [IOK
CBOMCTBA U TpadyuKu https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuueckue GyHKIIHHA, UX bubmmoreka [JOK
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CBOWCTBa U rpaduKu

https://m.edsoo.ru/ba9da96d

28 Tpuronomerpuueckue GyHKINH, UX Bu6mmoreka LIOK
CBOIiCTBa U rpaduKH https://m.edso0.ru/24ab3c53
29 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB bubmmoreica LIOK
https://m.edsoo.ru/5272b9al
30 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB bubmoreia LIOK
https://m.eds00.ru/0c837397
31 [Ipumeps! TPUTOHOMETPUIESCKUX HEPABEHCTB bubmiorexa LIOK
https://m.edsoo.ru/e6e1901f
32 [Tpumeps! TPUTOHOMETPUIECKUX HEPABCHCTB bubmorexa LIOK
https://m.eds00.ru/0f903c75
KonTponbHas pabora mo teme
"Jlorapudmudeckast QyHKIHS.
Jlorapudmuyeckne ypaBHEHUS U
33 HepaII:eI;i::TBa.TpnrozzMeTpnquKHe bubamorexa LIOK
https://m.eds00.ru/10130727
(YHKIIUY U UX
rpaduxu. TpUroHoMeTpruIecKue
HepaBeHcTBa"
34 HenpepriBable pyHKITNN Bubmmorexa LIOK
https://m.edsoo.ru/403bfb0d
35 Metoa UHTEPBAJIOB ISl pELICHUS bu6imoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
Mertoa UHTEPBAJIOB ISl pELICHUS bubnmnoreka [HOK
36
HEpPaBEHCTB https://m.edsoo.ru/0adbcelb
37 [IpousBognas pyHKUNU bubamoreia LIOK
https://m.edsoo.ru/0731ad3d
butmmoreka [IOK
38 Hponuspoznas Gyt https://m.eds00.ru/723dd608
39 I'eomerpuyeckuii 1 HU3NIECKUN CMBICT Bu6mmoreka [IOK

MPOU3BOTHOU

https://m.edsoo.ru/6¢c8d36ff
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I'eomerpuyeckuii 1 HU3NIECKUN CMBICT Bu6mmoreka LIOK
40 N

MPOU3BOTHOM https://m.edsoo.ru/a413eca9
41 [Ipoun3sBoaHbBIE SIEMEHTAPHBIX QYHKIHHA bubmmoreica LIOK

https://m.edso0.ru/c7550e5f
42 [IponsBoaHbIe EeMEHTAPHBIX (YHKITHI bubmmorexa LIOK
https://m.edsoo.ru/14ab3cdb

43 ITIpousBoaHast CyMMBI, IPOU3BEICHUS, Bu6mmoreka LIOK

YaCTHOTO (PYHKIUI https://m.edso00.ru/c12a0552
44 [IponsBoaHast CyMMBI, POU3BENCHUS, bubmmoreka [HOK

YaCTHOTO PYHKIUI https://m.edso0.ru/d598f201
45 [IponsBoaHast CyMMBI, POU3BENCHUS, bubamnoreka [HOK

YaCTHOTO (PyHKIHiT https://m.edsoo.ru/1de34d4d

[Ipumenenne Npou3BOIHON K UCCIIEOBAHUIO Bu6mmoreka [IOK
46 N

GbYHKIMIA HA MOHOTOHHOCTD M 9KCTPEMYMBbI https://m.edsoo.ru/17af2df9
47 [IpuMeHeHue npor3BOIHOM K UCCIEIOBAHUIO bu6imoreka [IOK

(byHKIMIA Ha MOHOTOHHOCTB M OKCTPEMYMBbI https://m.edsoo.ru/a8ca5ad4
48 [IpuMeHeHue npou3BOIHOM K UCCIEIOBAHUIO bu6imoreka [IOK

(byHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBbI https://m.edsoo.ru/0b411edd
49 [IpumeHnenne Mpou3BOIHON K MCCIIEOBAHUIO bubanoreka [HOK

(bYHKIHMIA HA MOHOTOHHOCTD M OKCTPEMYMBI https://m.edsoo.ru/cafobd2f

Haxoxxaenre HanOOIbIIETO U HANMEHBIIIETO butmoreka [IOK
50

3HaueHUs PYHKIIMHK HA OTPE3Ke https://m.edsoo.ru/fac78f05
51 Haxoxaenne HanOOIbIIEr0 ¥ HAMMEHBIIIETO bu6nmoreka IJOK

3HaueHUs PYHKIIMH HA OTPE3Ke https://m.edsoo.ru/fb6a8act
59 Haxoxaenne HanOOIbIIEr0 ¥ HAMMEHBIIIETO bu6nmoreka IJOK

3Ha4YeHUs PyHKIUH Ha OTPE3KE https://m.edsoo.ru/cffcb7e5
53 HaxosxieHre HanOoIbIIero 1 HAMMEHBIIIETO butmmoreka [IOK

3HaueHUs PYHKIIMH HA OTPE3Ke https://m.edso0.ru/d9469916
54 Haxoxmenne HanOOIbIIET0 ¥ HANMEHBIIIETO bubmmoreka [JOK

3HAYCHUA (bYHKI_II/II/I Ha OTPE3KC

https://m.edsoo.ru/ad15000e
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HaXO)KI[CHI/IG HauOOIBIIETO U HANMEHBIIETO

bubmmoreka [IOK

= 3HAYCHUsS PYHKIMH Ha OTPE3KE https://m.edsoo.ru/86adcbfd
[IpumeHeHne Npon3BOTHON ISl HAXOKACHUS
% s, a1 onpesercrnn cxopoctin BuGmoresa LIOK
HpoLECCa, 3A1AHHOrO (OpMYIOF M https://m.eds00.ru/13205d80
rpaduKoM
57 KonTponbHas pabora mo teme bubmmoreka [HOK
"ITpousBoanasi. [IpuMeHeHne MPOU3BOAHON" https://m.edsoo.ru/f8ed5f99
58 [epBooOpa3znas. Tabnuna nepBooOpa3HbIX ﬁ;:g::?/?;iiiﬁﬁ/ d777edfs
bu6mmoreka [IOK
59 [TepBooOpasnas. Tabiuia nepBoOOPa3HBIX httos://m.e dS(I)_}).ru 13063697h
60 WnTerpain, reoMeTpUIecKuii U GU3NUECKUHA Bu6mmoreka [IOK
CMBICJI HHTETpaa https://m.eds00.ru/391272c9
61 WuTerpai, reoMeTpUIecKuil 1 GU3NUECKHUIA bubanoreka LIOK
CMBICJT HHTErpasa https://m.edsoo.ru/d359fb5f
62 WuTerpain, reomerpuueckuii 1 pusndeckuit bu6imoreka [IOK
CMBICJI HHTETpaia https://m.edsoo.ru/07eb464b
63 Brruucnenne unrerpana no gopmyne bubanoreka [HOK
Hrrotona—JIeliOHMUIA https://m.edsoo.ru/b9b225c3
64 Brruncnenue unrerpana no gopmyie Bbu6immoreka [IOK
Herorona—Jleiioauma https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana no gopmyie Bu6immoreka [IOK
Herorona—Jleitonnma https://m.edsoo.ru/f5eed075
66 Brraucnenne unrerpana mo gopmyie bu6mmotexa [IOK
Herorona—Jleiioauma https://m.edsoo.ru/41da431a
67 CucTeMbl JIMHCHHBIX YpaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/b648235a
68 CucTeMbl TMHEHHBIX YPaBHEHUH Bubanoreka IIOK
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https://m.edsoo.ru/5ab83864

69 Pemenue nmpukiiagHbpIX 3a1a4 C HTOMOILBIO bubmuoreka [IOK
CHCTEMBI JINHEHHBIX YpaBHCHHUI https://m.edsoo.ru/a4d65ee5

20 Pemrenne nmpukiaaHeIx 3a1a4 ¢ IOMOLIBIO Bu6mmoreka LIOK
CHCTEMbI JINHEHHBIX YpaBHEHHUI https://m.edsoo.ru/aa5962el
CucTeMbl ¥ COBOKYITHOCTH LIETIBIX,

7 palMOHATIbHBIX, HPPALIHOHATBHBIX, Bu6mmoreka LIOK
MOKa3aTeJbHBIX, JIOrapH(HMHUUECKUX https://m.eds00.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucTeMbl ¥ COBOKYITHOCTH LIETIBIX,

79 palMOHAIBHBIX, UPPALIUOHAJIBHBIX, Bu6mmoreka [IOK
MOKa3aTeJbHBIX, JIOrapH(HMHUUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
CuCTeMBI U COBOKYITHOCTH IIEJIBIX,

73 palOHANBHBIX, UPPALIMOHAJIBHBIX, bubanoreka [HOK
MOKa3aTeJbHBIX, JIOrapH()MHUUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CuCTeMBbI U COBOKYITHOCTH IIEJIBIX,

74 palrOHANbHBIX, UPPALIMOHATIBHBIX, bubimmoreka [IOK
MOKa3aTeJbHBIX, JIOrapH()MHUUECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB
Hcnonws3oBanue rpadukoB GyHKIHHA 1Ist bubmuoreka [IOK

75 .
peleHus ypaBHEHUH U CHCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpagukoB pyHKIMNA AT Bbu6immoreka [IOK
pelieHus ypaBHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHue ypaBHEHUH, CUCTEM U

77 HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX bu6mmotexa [IOK
3a/1a4 ¥ 337249 U3 Pa3InIHbIX o0nacTen https://m.edsoo.ru/ca878deb
HayKH U peaJIbHOM KU3HU

78 KontponbsHas pabora o teme "MaTErpan u bubmmoreka [[OK

ero npuMeHeHus. CuctemMsl ypaBHEHUN"

https://m.edsoo.ru/471c735b
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79 HatypaibHbIe 1 11ebie Yiciia B 3a/1a4axX U3 bubmmoreka [IOK
peanbHON KU3HH https://m.edsoo.ru/3ceel1327
80 HatypaibHbIe 1 1iebie YyhCiia B 3a1a4ax U3 butmmoreka [IOK
peanbHON KU3HHA https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1enbie ymcia B 3a/1a9ax u3 bubamoreka [HOK
peanbHOMN KU3HH https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy KETUMOCTH LEJBIX YUCEI bubmoreica LIOK
https://m.edsoo0.ru/51696a67
83 [Ipu3HaKu AETUMOCTH LEIBIX YUCEIT bubmorexa HOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKy KETUMOCTH HEJBIX YUCEI bubmmorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [TorTOpeHme, 0000IICHNE, CUCTEMATH3ALIHS bubmuorexa [IOK
3HAHUU. YpaBHEHHS https://m.edso0.ru/0312cf8c
86 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS Bbubnmnorexa [JOK
3HaHWH. YpaBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpeHne, 0000IIeHNE, CUCTEMATH3AIHS Bbubnmnorexa [JOK
3HAHUH. YpaBHEHHS https://m.edso0.ru/e8b87729
[ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIHS bub6mmoreka [JOK
88 .
3HaHWHA. YpaBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS Bbubnmnorexa [JOK
3HAHUH. YpaBHEHHS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS bu6nmoreka IJOK
3HAHUH. YpaBHEHHS https://m.edsoo.ru/337aad59
91 [ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIIHS bu6nmoreka IJOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/a86014el
92 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS butmmoreka [IOK
3nanuii. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIIHS bubmmoreka [JOK

3HaHuil. HepaBencTBa

https://m.edso0.ru/19304aba
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94 [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1 bubmmoreka [IOK
3HaHuil. HepaBeHcTBa https://m.edso0.ru/c3d4b282
95 [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1 butmmoreka [IOK
3HaHuil. CHCTEMbI ypaBHEHUI https://m.edsoo.ru/a20b8a4c
96 [ToBTOpEHME, 0000IICHHE, CUCTEMATH3AIIHS 1 bubmmoreka [JOK
3HaHuil. CUCTEMBI ypaBHEHUI https://m.edso00.ru/a012476d
97 [NoBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 1 bubmmoreka [IOK
3HaHuH. OYHKIUH https://m.edso0.ru/d620c191
98 [ToBTOpeHne, 0600IIeHNE, CHCTEMATH3AIHS 1 bubnmoreka IJOK
3HaHuH. OYHKIUH https://m.eds00.ru/7017196f
butmmoreka [IOK
99 UroroBast koHTpOIbHAS paboTa 1 https://m.e dS(I)_E).ru /5139889
bubmuorexa [IOK
100 UroroBast koHTpOIBbHAS paboTa 1 https://m.e dscI)_E).ru 12276973
10| s ammen . s marentemmseosons : bitGmnorera LIOK
amamisa 10-11 K1accon https://m.edso0.ru/3330f7ef
HU nucremMmaTu WS 3HAHUU
102 1(3y6poc6;]j;e6;;10 I/ICH:‘I;'I MS;FL;Ma”?I:I/IieCKO?I:i 1 bubmoretca LIOK
aramisa 10-11 K1accos https://m.edsoo.ru/cead345e
OBIIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJbHOM MTPOT'PAMMBI 10 KJIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS] 0CHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 0opazoBaHus
pe3yJbTara
1 Uwucma v BEIYUCIICHUS
11 OnepupoBaTh  MOHSATHAMH:  PallMOHAILHOE W JCHCTBHTENBHOE  YHUCIIO,
' OOBIKHOBEHHAS U JECATUIHAS TPOOb, IPOIICHTHI
12 BrImonHATE apudMeTniecKkue onepanuy ¢ paliOHATEHBIMU U IEHCTBUTENLHBIMH
' YUCIIaMHU
13 BrImonHATs MpHONMKEHHBIE BBIYMCICHHS, HCIOJIB3YS TpaBHia OKpPYIJICHUS,
' JeNaTh IPUKHUIKY U OIIEHKY Pe3yiIbTaTa BEIYUCICHUH
OnepupoBaTh MOHATUSMU: CTEIICHB C LIEIBIM IIOKa3aTelieM, CTaHiAapTHas Gopma
14 3aMyCH JEUCTBUTENFHOTO YHCIA, KOPEHb HATYypaIbHOW CTENEHH; HCIOIb30BaTh
' MOAXOMANIyI0  (QopMy 3ammcHd  EeHCTBUTENBHBIX YHCET IS pEIIeHUs
MPAKTUYCCKUX 3aa4d U NPEACTABICHUA JaHHBIX
OneprpoBaTh MOHATHSIMH: CHHYC, KOCHHYC W TAaHT€HC IPOU3BOJILHOTO YIJIa;
15 HCTOJIb30BaTh 3aIuCh MPOU3BOJIBHOTO yria yepes oOpatrHbIe
TPUTOHOMETPUUECKUE (HYHKIIUU
2 YpaBHEeHH U HEpABEHCTBA
OnepupoBaTh TOHATHUSMHU: TOXAECTBO, YpPaBHEHHE, HEPAaBEHCTBO, IIEJOE,
2.1 paloHaibHOE, HppaIMOHATILHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
99 BrimonHATe mpeoOpa3oBaHUsi TPUTOHOMETPUYECKUX BBIPOKEHHH W pelaTh
' TPUTOHOMETPUYECKUE YPABHEHUS
BremmonusaTs TpeoOpa3oBaHMA IENBIX, PAlUOHAIBHBIX ¥ HPPAIMOHAIBHBIX
23 BI)Ipa)KeHI/Iﬁ u pemarb OCHOBHBIC THUIIbI OCIIBIX, panrOHAIbHBIX u
WppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB
24 HpI/IMeHSITI) YpaBHECHUA W HEPABCHCTBaA I PCHICHUA MATCMATHYCCKHX 3adad U
' 3aJla4 U3 pa3’IMYHBIX 00JIACTEeH HAYKHU U PeaTbHON YKU3HH
MOZICHHpOBaTB PpCaIbHBIC CUTYall Ha A3BIKE anre6p},1, COCTaBJIATH BBIPAXKCHUA,
2.5 ypaBHEHUs, HEPaBEHCTBA I10 YCJIOBHIO 3aJa4d, HCCIE0BATh TOCTPOCHHBIE
MOJIETH C UCTIOJB30BaHUEM arapara anreopbl
3 Oynknuu U rpaduxu
31 OnepupoBaTh MOHATUAMHU: (QYHKIMS, CIOCOOBI 3amaHus (YHKIUH, 00JacTh

OTIpeNeNICHHsT U MHOXKECTBO 3HaueHWi (yHKumu, rpaduk (yHKUUH, B3aHUMHO




oOpaTHble PpyHKIHN

OneprpoBaTh MOHATHAMH: YETHOCTh W HEYETHOCTh (PDYHKIWU, HYITH (DYHKIUH,

32 MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 HcnonszoBaTh rpaduky QyHKINH 1715 pelIeHns] ypaBHEHHHA
34 Crpouts W uuTaTh TpaQuKH JIMHEHHOW (YHKIMH, KBaIpaTHYHOW (YHKITHH,
' CTETICHHOH (PYHKIINH C IIEJTBIM TOKa3aTeaeM
UcnonmszoBaTh Tpaduiku  (QYHKOHHA A0S UCCIEAOBAaHUS TPOIECCOB U
35 3aBHCHMOCTEH MPH PEIICHUH 3a7a4 U3 APYTruX YIeOHBIX MPEeIMETOB U peaTbHON
YKU3HU, BRIPAXKATh (POPMyIIaMy 3aBUCUMOCTH MEK/Y BETHUYNHAMHU
4 Havana maremaTndeckoro anammsa
i1 OneprpoBaTh  TMOHATHSAMHU:  TOCIEAOBATENbHOCTh,  apudmernyeckas W
' reoMeTpHYECKas IPOTPECCHU
43 OnepupoBaTh  MOHATHAMH:  OECKOHEYHO  yOBIBaromas  TeOMeTpUYecKas
' MIPOTpeccusi, CyMMa OECKOHEYHO yOBIBAIOIIEH TeOMETPHYECKO MPOrpeccuu
4.3 3amaBaTh OCIEIOBATEIFHOCTH Pa3IMIHBIME CITIOCOOAMU
w Hcnonbs3oBaTh CBONCTBA MOCIENOBATEIBHOCTEH W MPOTPECCHM Ml PELLICHUS
' peaNbHBIX 3a7a9 MPUKIATHOTO XapaKkTepa
5 MHOKeCTBa U JTOTHKA
51 OnepupoBath MOHATUSIMHU: MHOKECTBO, OTIEPAIIUN HAI MHOKECTBAMU
5 5 Wcnonn3oBaTh TeOpeTHKO-MHO)KeCTBeHHLIfI amnmnapart i OnucCaHusd pe€ajibHbIX
' MPOIIECCOB U SIBIICHUMN, TIPH PEIICHUH 33/1a4 U3 JPYTUX YISOHBIX IIPEIMETOB
5.3 OnepupoBath MOHATUSMU: ONPEIEICHIE, TEOpEMa, CICICTBUE, JOKA3aTEIHCTBO
11 KJIACC
Kon .
IIpoBepsieMble IpeAMETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 0011ero 0opa3oBaHusi
pe3yJabTarta
1 Uwcna v BEIYUCIICHUS
OrmepupoBaTh NOHATHSAMHE: HATYpPaIbHOE, 11€JI0€ YHCII0; UCTOIb30BaTh MPU3HAKT
11 JIETUMOCTH IIeNIbIX YHKCEN, PA3NOKEHUE YHUCIIa HAa TPOCThIE MHOXKUTEIU I
perieHus 3aaa4
1.2 OrnepupoBath MOHSATUEM: CTENIEHb C PAllMOHAIBHBIM MOKA3aTeIeM
13 OnepupoBaTh TOHATUSMH: Jorapudm dmclIa, OECATHYHBIE M HaTypallbHbIE
' JorapuQmbl
2 VYpaBHeHHs U HEPABEHCTBA




[TpuMeHsATH CBOMCTBA CTENEHHU ISl TPeoOpa3oBaHUsl BBIPAKECHUH, OIEPUPOBATh

2.1 MOHATHSAMU: [OKA3aTENbHOE YPABHEHHWE W HEPAaBEHCTBO; peEIIaTh OCHOBHBIE
THUIIBI I0KA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeimonHsaTe  mpeoOpa3oBaHMs — BBIpAKCHHH, COACpXKALIMX  JIOTapU(MBI;
2.2 ONEepUpOBaTh MOHATHAMHU: JIOTapU()MUUECKOE YpPAaBHECHHE U HEPaBEHCTBO,
pelaTh OCHOBHBIE THIIbI JJOIapu(pMUIECKUX yPAaBHEHUH U HEPABEHCTB
2.3 HaxonuTs pemieHus NpocTeHINX TPUTOHOMETPUIECKUX HEPABCHCTB
OnepupoBaTh MOHATHAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€ pellIeHHUE;
2.4 UCIIOJIb30BaTh CHCTEMY JIMHEHHBIX YPABHEHMM AJIsl PELICHUS NPaKTHYECKHX
3a1a4
’5 Haxonute pemieHus OpoOCTEHIIMX CUCTEM M COBOKYNMHOCTEH paldOHANIbHBIX
' YpPaBHEHUI U HEPABEHCTB
MogennpoBaTe peaJbHbIC CHUTyallUM Ha SI3bIKE aIreOpbl, COCTABIAThH
2.6 BBIPO)KEHUSI, YPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCJIOBHIO 3a/ayy,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIENIN C UCTIONB30BAaHUEM alllapaTa ajireOpsl
3 OyHKIMA U TpaQuKu
OnepupoBaTh  MOHSATHAMHU: nepuoandeckass — QYHKIMSA,  MIPOMEXYTKH
31 MOHOTOHHOCTH (DYHKIMHM, TOYKH OKCTpeMyMa (QYHKIUH, HauOombllee U
' HauMEHbIIee 3HAueHWsT (QYHKIMM Ha TIPOMEKYTKE, HCIONb30BaTh WX IS
uccien0Banus QyHKIUH, 3aJaHHON rpaguKoM
OnepupoBaTh MOHATUSME: TpadUKH TOKA3aTeNbHOH, Jorapu@MUUEcKO |
3.2 TPUTOHOMETPHUYECKUX (YHKIMH; N300pakaTh MX Ha KOOPAMHATHOM TUIOCKOCTH U
WCTIONIb30BaTh JJIS pellICHUs ypaBHEHUI U HEPaBEHCTB
33 N300paxarh Ha KOOPAMHATHOW IUIOCKOCTH T'padMKH JTUHEWHBIX YpaBHEHUH M
' WCIIOIb30BaTh UX JUISl PEIIEHUS] CUCTEMBI JTMHEWHBIX YpaBHEHUN
34 Hcnonb3oBath Tpaguku (QYyHKOMHA OIS WCCIENOBAHUS  TPOLIECCOB U
' 3aBUCHUMOCTEH U3 PYruX y4eOHBIX JUCIUTLTUH
4 Havana maremaTideckoro anammsa
OnepupoBaTh TOHITHUSMH: HENpepbiBHAS (YHKIUSA, NPOW3BOAHAS (YHKIIUM,
4.1 HCIIOJIb30BaTh TI'C€OMETPUYECKHUI M (PU3UYECKHIA CMBICT IPOU3BOIAHON IS
peleHus 3aaa4d
42 HaxomuTh TpOW3BOJHBIC IIEMEHTAPHBIX (YHKIWH, BBIYUCIATH MPOU3BOIHEIC
' CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUH
43 Hcnionb30BaTh POU3BOAHYIO ISl HCCIIEAOBAHUS (BYHKIIMK HA MOHOTOHHOCTh H
' OKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEAOBAHUS K TIOCTPOSHUIO rPpa)uKoB
A4 Hcnonp30BaTh NPOU3BOMHYIO MJISI HAXOXKAEHHMS HAWIY4lllero peIIeHUs B

MMPUKIIAJIHBIX, B TOM YUCJIC COHNAIbHO-O3KOHOMHWYCCKUX, 3aJadax




OHCpHpOBaTB TIOHATHUAMMU HCpBOO6p a3Hasd u HUHTCIrpali; IIOHHUMAaThb

45 TeOMETPUUECKHUI U (PU3MYECKUI CMBICT HHTETpaia

A5 Haxonuts mepBooOpa3Hble deMEHTapHBIX (YHKLWH, BBIYUCIATH MHTETpall 1o
' ¢dopmyne Horotona — JleliOnuna

47 Pemrate mpukiagHele 3afadd, B TOM YHUCIE COLUUAIBHO-SKOHOMHYECKOTO H

(1)I/I3I/I‘{CCKOF 0 XapakTepa, CpeaACTBAMU MATECMAaTUYCCKOI'0 aHaIn3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA 10 KJIACC

Kon IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS
1 Uwncna 1 BEIYHCICHUS
Pammonansabie unciaa. OOBIKHOBEHHBIC M ECATHYHBIE IPOOH, MPOICHTHI, OSCKOHCUHBIC
11 nmepuomudeckue apobu. ApudmeTudeckue ONEpanud C  PalMOHAIBHBIMHA  YHCIaMH,
' npeoOpa3oBaHHs YHCIOBBIX BhIpakeHUi. [Ipumenenune nqpoOeil u MPOLEHTOB AJSl peIICHHs
MIPUKJIAJHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciel 3HaHU| U peabHOM KU3HU
[eiicTButenbHble uncna. PanuoHanbHele M HWppallMOHAJbHBIE YHCIa. ApUPMETHUECKUE
1.2 omepaluuu ¢ JACUCTBUTENBHBIMH uuclamMH. [IpuOMKEHHbIE BBIYUCICHHS, TpaBHIIA
OKpPYTJIEHUS, IPUKHU/IKA U OLIEHKA pe3yIbTaTa BEIYMCICHUH
Crenenp ¢ uensiM nokazateneMm. CtaHgapTHas ¢GopMa 3almMcy JIeHCTBUTENFHOTO YHCTA.
13 Hcnonp3oBanue mnoaxonsmield (oOpMBl 3amMcH ACHCTBHTENBHBIX YWCEN MJS  pEIIeHHs
MPAKTHYECKUX 3a/1a4 U TIPECTABICHUS TaHHBIX
14 ApudmeTrnueckuii KOpeHb HATYpalbHOW cTeneHu. JlefcTBus ¢ apuMEeTHYECKUMH KOPHSIMH
' HaTypaJbHOU CTEeTIeHU
15 CuHyc, KOCUHYC W TaHT'€HC YHCJIOBOTO aprymMeHra. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YHUCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxkecTBa U TOKAECTBEHHbBIE IPE0OPa30BaAHMUS
25 [MpeoOpazoBaHre TPUTOHOMETPUUYECCKHX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHUE
. (hopmybr
2.3 YpaBHEHUE, KOpEHb YpaBHEHUs. HepaBeHCTBO, pellieHre HepaBeHCcTBa. MEeTo1 MHTEpBaIOB
24 Pemenue nenpix u 1poOHO-palMOHANIFHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenue nppanmoHanbHBIX ypaBHEHHH U HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKHUX YPaBHEHUH
97 IIpumeHeHre ypaBHEHWH W HEPABEHCTB K PEIICHHI0 MaTEeMAaTHYECKHX 3a/Jad U 3a1ad Hu3
' PasITUYIHBIX 00JIaCTeH HAYKH U PEATbHON YKU3HU
3 OyHKIMH U rpaduKn
3.1 Oyukyst, crocoOb! 3ananus GyHkuuu. ['paduk Gynknmun. Bzanmuo obpatabie QyHKIHN
39 Obnacte ompeneneHuss 1 MHOXecTBO 3HaueHuil QyHkouu. Hynmu ynxoum. IIpomexyTku
' 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH
33 CreneHHass (QYHKIMsS C HaTypajJlbHbIM M LENbIM MoOKa3zareseM. EE cBolictBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0¥ CTeTIeHH
34 Tpuronomerpuueckas OKPYXHOCTb, ONpPEACICHUE TPUTOHOMETPUYECKUX  (YHKIUHA

YHUCIIOBOTO apryMeHTa




Hauana maTemMaTuueckoro aHaiausa

ITocrmeqoBaTeIbHOCTH, CrocoObl  3aJaHMs  IOCJIEA0BATEIHLHOCTEMH. MoHOTOHHEIC

- MOCJIe0BATENLHOCTH
Apudmernueckass U reoMmeTpuueckas — mporpeccud.  beckoHeuHo — yObiBaromias
42 reomerpuueckass mporpeccus. Cymma OecKOHEUHO YOBIBAaIOIIEH TeoMeTpPUYECKOM
' nporpeccur. GopMmylia CIOXKHBIX MPOLEHTOB. VCHOib30BaHNE MPOrPECCUU ATl peIIeHUs
peanbHbIX 3a/1a4 IPUKIIAIHOTO XapakTepa
5 MHoXxecTBa U JIOTHKA
MHoecTBO, onepauuu Haja MHoxkecTBaMmH. [[uarpammser Oiinepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTO arnapara AJisl OMUCaHuUs pealbHBIX MPOLECCOB U SBICHUH, MIPH
PELICHNN 3a/1a4 U3 APYTUX yUEOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, T0Ka3aTSIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA
1 Uwucna v BEIYUCTICHUS
1.1 HarypanbHblie u uenbie uncia. [Ipu3Haku 1€IUMOCTH LIEJIBIX YUCEI
12 CreneHp ¢ pauMOHANBHBIM ITOKa3aTeneM. CBOWCTBa CTETIEHU
1.3 Jlorapudwm yncna. JlecsiTHuHble ¥ HATypaIbHBIE JOTapU(MBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [TpeoOpa3zoBaHue BBIpaXEHUH, COAEPKALINX JTOTAPUPMBI
2.2 [MpeoOpazoBanue BEIpaXKEHUH, COJEPIKAIMX CTENIEHHU C PAIMOHALHBIM ITOKa3aTeleM
2.3 [IpumMepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
24 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapudmudeckre ypaBHEeHHSI U HEPABEHCTBA
26 CucrteMbl JMHEHHBIX ypaBHEHWH. PemeHne NPUKIAJHBIX 3a1a4 C TMOMOIIBIO CHCTEMBI
' JUHEWHBIX ypaBHEHUH
2.7 CHuCTeMbl U COBOKYITHOCTH PallIOHAILHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PEIICHUI0O MaTeMaTHUYeCKHX 3ajad |
' 3a]1a4 U3 pa3IMYHbIX 00JIacTel HAYKH W peallbHOM KU3HU
3 OyHKIMH U rpaduku
31 Oynknust. [lepuonnueckue Gpynknun. [IpoMexxyTkn MOHOTOHHOCTH (QyHKIMHA. MakCUMYyMBI
' 1 MUHAMYMBI QyHKImH. Hanbonpiee 1 HanMeHsbIee 3HaueHNe (DYHKIMH HA TIPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpapuKu




3.3

[okazarenbHas u JorapudmMudeckas QyHKIHUH, UX CBOMCTBA U TpaHKH

3.4 HUcnonp3oBanue rpadukoB GYHKIUH TS pelIeHus] ypaBHEHUN U THHEHHBIX CHCTEM
Ucnonp3oBanue rpadmkoB (GyHKIUH I HWCCIeTOBAaHHUS TPOIECCOB M 3aBUCHUMOCTEM,
35 KOTOpBIE BO3HHMKAIOT IPH PEUICHWH 33Jad W3 OPYTHX yYeOHBIX IMPEIMETOB M PEalbHOM
JKU3HU
4 Hauana matemaTnueckoro aHaauza
4.1 HempepsiBable pyHKIMN. MeTOT MHTEPBAIOB JJIS pEIICHUS HEPABEHCTB
4.2 [IpousBognas pynkuuu. ['eomerpudeckuii 1 GU3NIESCKUI CMBICIT TPOU3BOAHOM
43 [IpousBogHbie 3nMeMeHTapHBIX QYHKOMHA. DOpMyNIBl HAXOXKIACHUS MPOM3BOJHON CYMMBI,
' MIPOM3BEICHNS U YaCTHOTO (DyHKITHIT
44 [TpumMeHeHne MPOU3BOAHON K MCCIEOBAHUIO (YHKIHMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
' Haxoxnenre HanOOMBIIeT0 M HAMMEHBIIETO 3HaUeHUs (PYHKIIMU Ha OTPE3Ke
45 IIpumeHeHue NPOU3BOAHON JUIl HAXOXKJIEHUS HAWIYYIIEro pEelEHUs B NPUKIALHBIX
' 3a/avax, sl ONpeeNIeHUs] CKOPOCTH TpoIiecca, 3a1aHHoTo (popMyItoit uiu rpadukoM
4.6 [TepBooOpa3zHas. Tabnuna nepBooOpa3HbIX
47 Wnterpan, ero reoMeTpuueckuil W Qusmyeckuid cMbica. Berumcienne wuHTerpama To

thopmyiie Herotona — JleitOnuiia




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IIPOIPAMMBI CPEJHEIO
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpebdoBaHMS

IIpoBepsiemble TPeOOBaHHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHUS
OCHOBHOW 00pa3oBaTeIbHOM MPOrPaMMBbI CpeHero 0011ero 0opa3oBanusi

Branenne meromaMu MOKa3aTeNbCTB, aITOPUTMAMH PEIICHMS 3a]ad; yMEHHE
(bopMyIHpOBaTh M ONEPUPOBATH HMOHATHSIMU: ONpEeTIeHNe, aKCHOMa, TEOpeMa,
CIIC/ICTBHE, CBOMCTBO, NPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHIIBHBIC
(OpMYHMPOBKH; TIPUMEHATH UX; yMeHHe (opMynHpoBaTh oOpaTHoe W
MIPOTHBOTIONOKHOE YTBEP)KACHUE, IMPHBOAUTH TMPHUMEPHl M KOHTPIPUMEPHI,
UCTIONB30BaTh METOJ] MaTeMaTHYeCKON MHIYKIUH; HMPOBOJHUTH JIOKa3aTeIbHBIC
pacCyKIeHUS TPH pEIICHWH 3ajad, OLEHHWBATh JIOTUYECKYIO IPAaBHIBHOCTH
paccyXIeHui; yMeHHe ONepHpOBaTh MOHATHSAMHU: MHOXECTBO, MOJIMHOXKECTBO,
omepaluy  HaJ  MHOXECTBAMH, YMEHHE  HUCIOJNb30BaTh  TEOPETHKO-
MHO>KECTBEHHBII armapar JUIs OMHCAHHs PeabHBIX MPOLECCOB U SIBJICHUH U MTPH
peumieHuH 3a1ad, B TOM 4YHCIE M3 JPYruxX Yyd4eOHBIX IPEIMETOB; yMEHHE
OlIepUpOBaTh MNOHATUSAMHU: rpad, CBA3HBIA Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJ]aBaTh W OMHUCHIBATh Tpadbl paziuyHBIMH CIIOCOOaMU;

HCTIONB30BaTh Ipadbl PHU PEIICHUH 32144

YMeHune onepupoBaTh HOHSATHIMU: HATYpajbHOE YKCIIO, IIEI0E YUCIIO0, CTENEHb C
LEeJIBIM TTOKa3aTelleM, KOPeHb HAaTYpajbHOM CTENEeHH, CTENICHb C PallOHATLHBIM
MoKazaTeJeM, CTENeHb C JCWCTBUTEIBbHBIM IIOKa3aTeleM, Jorapudm 4YHcia,
CHHYC, KOCHHYC M TaHTEHC IIPOM3BOJIGHOTO YHCIA, OCTATOK II0 MOJYIIIO,
palMOHAIbHOE YHUCIO, WPPAIMOHAIBHOE YHCIO, MHOXKECTBA HATypaJbHBIX,
LOEJIbIX, paluOHAJIbHBIX, I[eﬁCTBHTeJ'IBHBIX quceyl; YMCHUE HCIIOJb30BaTh
MPU3HAKU JCJIUMOCTH, HAUMEHBIIMKA OOLIUI NEIWTE]Ih ¥ HaWMEHbIIee oO0Iee
KpaTHOe, alrOpuT™M EBKIWIA NpW pelieHnH 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3ULIMOHHBIMU CHCTEMaMH CYHCJICHUS; YMEHHE BBINOJHATH BBIYHCICHHUE
3HaYEHUH W MpeoOpa3oBaHUs BBIPAKEHWH CO CTENEHSAMH M Jorapudmamu,
mpeoOpazoBaHus APOOHO-PAIIMOHAIBHBIX BBIPAKEHHU; YMEHHE OIEPUpPOBATH
MOHATHSIMU: MOCJIE0BATENBHOCTD, apugmeTniecKas mporpeccus,
reoMeTpuyeckas Iporpeccusi, OECKOHEYHO yObIBalOIIas TreoMeTphyecKast
Iporpeccusi; yMeHUe 3a/1aBaTh MOCIE0BATEILHOCTH, B TOM YHCJIE C TIOMOLIBIO
pPeKyppeHTHbIX (OpMyJ; yMEHHE OIEepHpOBAaTh MOHITHAMHU: KOMIUIEKCHOE
YHCII0, CONMPSHKEHHBIE KOMITJIEKCHBIE YUCIIa, MOJYJb U apIyMEHT KOMIICKCHOTO
yuciaa, ¢opmMa  3amMCHM  KOMIUIGKCHBIX  4Hmcen  (reoMeTpudeckas,

TPUTOHOMETpUYECKast u anreOpanyvecKas); YMETH MIPOU3BOANTH




apI/I(bMeTI/I‘{eCKI/IG ,I[eﬁCTBHSI C KOMIUJICKCHBIMU YUCJIaMU; NMPUBOAUTH NPUMCPLBL
HCIOJIb30BaHUA KOMIUICKCHBIX YUCECIT; OICPUPOBATH NOHATHAMUA: MaTpUllia 2X2'n

3X3, ompenenuTeNh MaTPHIBI, TEOMETPUUECKUI CMBICIT OTIPECTHTEIS

YMeHue onepupoBaTb MHOHATUSAMHU:  palMOHAIbHBIE, HPPALHOHAIBHBIE,
[OKa3aTeNbHbIe,  CTEeTNeHHbIe, JIOTapUPMHUYECKHe, TPUTOHOMETPUUIECKHE
YpaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIEpPUPOBATH MOHATHUSIMHU:
TOXXJECTBO, TOXKIECTBEHHOE TIpeoOpa3oBaHHEe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa ypaBHEHHH M HEPaBEHCTB, PABHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHUCTEM; YMEHHE pellaThb YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C IIOMOILBIO
pPa3IMYHBIX MPHEMOB; pemaTh ypaBHEHWsS, HEPAaBEHCTBA M CHCTEMBI C
rapaMeTpoM; MPUMEHATh YPaBHEHUsS, HEPABEHCTBA, WX CHCTEMBI JJISI PEIICHUS
MaTeMaTHUYECKUX 3a7ad W 3a[]ad W3 Pa3lUuHBIX 00JacTell HayKHM M peajbHOM

KHU3HU

YMeHue  omnepupoBaTh  MOHATHSAMH:  (QYHKUUS, YETHOCTh  (DYHKIIWH,
MEPUOUYHOCTh  (YHKUUH, OrPaHHYEHHOCTh  (DYHKIWH, MOHOTOHHOCTD
(GyHKIMHU, SKCTpeMyM (QYHKIMH, HauOoibllee W HaWMEHbIlee 3HAUYCHUS
(yHKIIME Ha TPOMEXKYTKE, HempepbiBHAasS (QYHKIMSA, acCHMOTOTH Tpaduka
GyHKIMM, TepBas W BTOpas NpPOM3BOIHAS (YHKIMH, T€OMETPHYECKUN |
(u3nUecKuii cMBICT MPOU3BOJHOM, MEPBOOOpa3Hasi, ONpeleEHHBI HHTETpa;
yYMEHUE HaxOJUTh AacUMITOTHl Tpaduka QYHKIHH; YMEHHE BBIYUCIATH
MPOU3BOJHBIE CYMMBI, HPOW3BEIEHHS, YAaCTHOTO M KOMIIO3UIMU (YHKIHH,
HaXOJHTh YpaBHEHHE KacaTeIbHOW K TpaduKy (YHKIHMH; YMEHHE HAXOIHUTh
MPOM3BOIHBIE AJIEMEHTAPHBIX (DYHKIMHA; YMEHHE HCIIONIB30BaTh MPOHM3BOIHYIO
JUIsL KiccleZIoBaHus QYHKIWH, HAXOJUTh HAUOONbIINEe W HAMMEHbBIITNE 3HAYCHUSI
(GyHKIMH; CTPOUTHh TpaQUKH MHOTOWICHOB C WCIIOJIL30BAaHHUEM arapara
MaTeMaTHYeCKOTO0 aHalii3a; MPUMEHSTh MPOM3BOIHYIO JUIS HAXOXKICHUS
HAMIYYIIero PemeHuUs B IPUKIAIHBIX, B TOM YHCJIE COIHATbHO-9KOHOMUYECKUX
U (QU3MYECKUX 3a/la4ax; HaXOJUTh IUIOMAAN W OOBEMBI (UTYp C TIOMOIIBIO
WHTErpaia; TPHUBOJAWTh MPUMEPHl MaTEeMaTHYECKOTO MOJICIUPOBAHUS  C

MOMOIIBIO TP EPEHINANTBHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: Tpaduk GyHKIMUA, oOpaTHas (yHKIuU,
KOMIIO3UIMsI ~ (QYHKIMKM, JuHeHHas (QyHKIUs, KaapaTuyHas (QYHKIHS,
panuoHanbHas GYHKIHS, CTeNIeHHas (QYHKIUS, TPUTOHOMETPHYECKHE PYHKIINH,
oOpaTHbIe TPUTOHOMETpHUECKUE (DYHKIUH, TIOKa3aTeabHas ¥ JorapupMudeckas
(yHKIMM; yMEHHE CTPOMTh TpaduKu HU3yYeHHBIX (YHKIUH, BBIMOIHITD
npeobpazoBanusi rpadukoB (YHKIMA, HCIONB30BATh I'paduKd s M3YYCHHS
MPOIIECCOB W 3aBUCUMOCTEH, MpH pEIICHUH 3aa4 W3 JPYTUX YIeOHBIX
MPEIMETOB | 3a/1aY U3 PEaIbHOW JKU3HU; BBIpaXarh (POpPMyIaMH 3aBUCHMOCTH

MEXIy BEIMYMHAMH; HCIOJIB30BaTh CBOMcTBa W rpadukn QyHKOMHA 11




peuiCHuA ypaBHCHHﬁ, HCPABCHCTB M 3aJa4 C HapaMCTpaMu, I/1306pa)KaTI> Ha
KOOpI[HHaTHOfI IIJIOCKOCTHU MHOXKXCCTBaA peHleHHfI ypaBHeHHP'I, HEPAaBCHCTB U UX

CUCTEM

YMeHue pemaTh TSKCTOBBIC 3aa4d Pa3HbIX TUIIOB (B TOM YUCIIC Ha MPOICHTHI,
JOJM W YacTH, Ha JIBIDKEHHE, pPa0OTy, CTOMMOCTH TOBapOB U YCIYT, HAJOTH,
3amayn W3 O0JIaCTH YIIpPaBIIEHUS JHYHBIMH W CEMEHHBIMH (UHAHCAMHN);
COCTABIISITh BBIPAXKCHMUS, YPABHEHUS, HEPABCHCTBA M MX CHCTEMBI IO YCIIOBHIO
3aJlayM, MCCIICIOBATh IMOJIyYEHHOE PEIICHUE M OLECHUBATh MPABIOIIOJI00HOCTh
pe3yNbTAaTOB, YMEHHUE MOJCIMPOBATh pCalbHBIC CHUTyallUM Ha  S3bIKE
MaTeMAaTHKH;, COCTABIIATh BBIPAKCHHS, YPABHEHUSI, HEPABEHCTBA U MX CHCTEMBI
MO YCJIOBHIO 3a/1a4M, WCCIIEAOBATh MOCTPOCHHBIC MOJCIH C HCIOJIh30BAHUEM

anmapara anreOpbl, HHTEpIPETHPOBATH MTOMYYCHHBIN pe3yabTaT

YMeHHe OnepHpoBaTh TOHATHAMHU: CpelHee apupMeTHYeckoe, MeAnaHa,
HauOoJplllee W HAaWMEHBIEE 3HAUCHMS, pa3Max, AUCHEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Ha0Opa; YMEHHE HW3BIEKaTh, WHTECPIPETHPOBATH
WHPOPMALIMIO, TPEICTABICHHYI0O B TaONWIaxX, Ha JAMarpaMmax, rpadukax,
OTPAXAIOIIyl0 CBOWCTBA pEAJbHBIX IIPOIECCOB U SIBICHHUH; IPEICTABIATH
nH(pOpMaLUIO ¢ MOMOIIBI0 TAOJHUIl U AWArPaMM; HCCIEIOBATh CTATHCTHYECKUE
JaHHBIC, B TOM YHCJIE C PUMEHEHUEM IpaUuecKUX METOAOB U JICKTPOHHBIX
CpenCTB; rpauYecKd HCCIIE0BATh COBMECTHBIC HAOIONEHHS C IIOMOIIBIO

JarpaMM paccerBaHus M JIMHEHHOM perpeccun

YMeHue onepupoBaTh MOHATHSMH: CIyYaHHBIA OMBIT W CIIydaifHOE COOBITHE,
BEPOSITHOCTb  CIIy4YallHOTO COOBITHS; yMEHHE BBIYUCISATH BEPOSTHOCTH C
HCIOJBb30BaHUEM TpaUUecKuX METOAOB; NMPUMEHATH (HOPMYJIBI CIOXKECHUS H
YMHOKEHHS BEpOSITHOCTEH, (OpMydy TOIHOM BEpPOATHOCTH, (HOpMYyIy
Beprymim, xomOuHaTtopHble (akThl U (QOPMYIBI; OLEHUBATH BEPOATHOCTH
peaNbHBIX COOBITHH; YMEHHE ONepHUpOBaTh MOHATHSAMH: Cly4yailHas BeJIH4YMHA,
pacnpezieieHue BEpPOSITHOCTEH, MaTeMaTH4eCKOe OXHUAAaHUE, IUCHEpCUs |
CTaHIAPTHOE OTKIOHEHWE CIy4YaliHOH BeJMYMHBI, (YHKLIUHU pacHpeieieHus]
IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOIO M HOPMAJIBHOTO pacIpeeieHU;
YMEHHE WCIOJB30BaTh CBOWCTBA HW3YYEHHBIX PACHPENEICHUH IS PElIeHHS
3aJ1a4; 3HAKOMCTBO C MOHSATHAMHU: 3aKOH OOJNBIIUX YUCEI, METOBI BHIOOPOIHBIX
HCCIICIOBAaHNH; yMEHHE TNPHBOAWUTH NPUMEPHI IPOSBICHUS 3aKOHA OOJBLIMX
Yyucel B MNPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEPHPOBATH
MOHATUSIMU: COUYETAHHE, IIEPECTAHOBKA, YUCIIO COUYETAHUM, YHCIIO IEPECTAHOBOK;
OouHoMm HploTOHA; yMEHHE PUMEHATH KOMOMHATOPHBIE (DAKTHI M PACCykKICHUS
IUIS PeUIeHUs 3a/1a4; OLEHUBATh BEPOSATHOCTH PeajbHBIX COOBITHI; COCTABISATH

BCPOATHOCTHYIO MOJICJIb U UHTCPIPCTUPOBATH HOJ'Iy‘lCHHBIfI pe3yiabTaT

Vmenne OIeprUpoOBaTh MOHATUAMU: TOUYKA, IpAMad, MIOCKOCTb, MPOCTPAHCTBO,
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OTpPE30K, JIy4, BEJIMYMHA YTia, TUIOCKUN YToJl, IBYIPaHHbBIA yroj, TPEXTpaHHbIH
yroJl, CKPEIIMBAIOLIUECS TNPsSMBIE, MapaUIENbHOCTh W MEPNEeHIUKYISIPHOCTD
IOPSIMBIX W IUIOCKOCTEH, Yrol MEXAy MNPsIMbIMH, YOl MEXIy HIpsSMOH H
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 0 IJIOCKOCTH,
paccTosiHUE MEXIy MpSMbIMU, PAcCTOSIHUE MEXAY IIJIOCKOCTSMH;, YMEHHE
WCTONB30BaTh MPH PEIIeHHH 33Jad  H3Y4YeHHble (AaKTbl H  TEOPEMBI
IUTAHUMETPHUY; YMEHHE OLICHUBATH Pa3Mepbl OOBEKTOB OKPYKAIOMIEro MHpA;
CTPOUTh MAaTEMaTHYECKHE MOJENIN C IOMOIIbI0 I€OMETPHUYECKUX IOHSITHH U

BCJIIMYMH, pC€UIaTh CBA3AHHBIC C HUMH IMPAKTHUYCCKUE 3a1a4n

YMeHne omepupoBaTh NOHATHAMH: IUIOMAAs (UTYpBl, 00BEM (UTYPHL,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHUKA, KYO,
napajuleNieliumes;, npu3Ma, Nnupamuaa, (Gurypa M TOBEpXHOCTh BpallCHHS,
HWIMHIP, KOHYyC, Imap, cdepa, Iwiomanb cdepbl, IUIOMAAb MOBEPXHOCTH
MUpaMHUIbL, T[PHU3MBI, KOHYyCa, LWIMHApPA, O0BEM Kyba, NPsSMOYrOJIHHOTO
napanieNenureaa, TupaMuIbl, MPU3MbI, NWIHHAPA, KOHyca, IIapa, pa3sBépTKa
MOBEPXHOCTH, CEYCHUS KOHyca M [WIHHApA, MapaJUleibHbIe OCH HIIH
OCHOBaHHIO, CEYEHHE Ilapa, IJIOCKOCTh, Kacaromascs cdepsl, NWIHHAPA,
KOHyCa; YMEHHE CTPOMTh  CCYCHHE  MHOTOIpaHHHKA,  HM300pakath
MHOTOTPaHHUKH, PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX CCUCHHS, B TOM YHCIIEC C
MOMOIILIO  DJICKTPOHHBIX  CPEJICTB;  YMEHHE  NPUMCHAThH  CBOWCTBA
FEOMETPUUYECKUX (PUTYP, CAMOCTOATENHHO (OPMYJIMPOBATh  OMPEICITCHUSI
HU3y4aeMbiX (UTYp, BBIJBUIaTh THIIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reoMeTpuuecknx (uryp, OOOCHOBBIBATh WJIM ONpPOBEpPTraTh WX; YMEHHUE
MPOBOJUTE Kiaccu(ukanuio (GUryp Mo pa3iMuHbIM MPU3HAKAM, BBIMOIHATH

H606XOZ[I/IMI>IG JAOMOJHUTCIIbHBIC TOCTPOCHUA

YMeHue onepupoBaTh MOHATUSIMH: JIBKEHHE B MPOCTPAHCTBE, MapajliesIbHbIN
MEepeHoc, CHUMMETpPHS Ha IUIOCKOCTH W B IPOCTPAaHCTBE, IIOBOPOT,
npeoOpa3oBaHue MoJ00HS, TOA0OHbBIE (QUTYPBI; YMEHUE PACIIO3HABAThH PABHBIE U
nmomobHple (UTYpBl, B TOM dHCI€ B NPUPOIE, HCKYCCTBE, apXUTEKTYPE;
HCIOJIB30BaTh I'COMETPHUYCCKHUE OTHOLICHUA IIPpU PEHICHUM 3ajad; HaXOAUTb
reOMETPUYECKHE BEIMYMHBI ([UIMHA, YToJl, IUIOWa]b, O0bEM) NPH pELICHUH
3aJad W3 JAPYruX Yy4eOHBIX TIPEIMETOB M M3 PEAIbHOW KHU3HH; YMEHHUE
BBIYUCIISITH TEOMETPUYECKHE BETUYMHBI (UIMHA, YTOJ, IUIOMAnh, OOBEM,
IUIOIIAAb TIOBEPXHOCTH), HCIIONB3ysS H3y4YCHHBIE (QOPMYIBI M METOJBI, B TOM
YHCIIe: TIOMAAb MOBEPXHOCTH MUPAMU/IBL, IPU3MBbI, KOHYCa, HMITMHPA, IUIOMIAIb
cdepsl; 00bEM KyOa, MPSIMOYTOJIBHOTO Mapaiiesenuneaa, MMpaMubl, TpU3MBbIL,

OUuInMHApa, KOHYCA, Mapad; YMCHHUC HAaXOAWUTb OTHOIICHHC 00BEMOB 1'[0)106HI>IX

(uryp

12

Vmenne OIICpUpPOBATL TMOHATUAMHU: MPAMOYTIOJibHagd CHCTEMa KOOpAWHAT,
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BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHL BEKTOpa, CyMMa BEKTOPOB,
MPOM3BENICHUE BEKTOpA HA YMCIIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaIspHOES
MIPOM3BE/IEHHE, BEKTOPHOE IPOM3BENCHUE, YToJl MEXAYy BEKTOpPaMHU; YMEHFHE
HCTIONB30BaTh  BEKTOPHBIH W KOOPAMHATHBIA  METOX  UIS  pEIIeHUS

TEOMETPHUYECKUX 33729 U 33/1a4 APYTUX yUeOHBIX TPEIMETOB

YMeHne BBIOMPATh MOAXOMSAIIMA METOZ MJIsS PEIICHUs 3aJadd; MMOHUMaHHue
3HAYUMOCTH MaTEeMAaTHKH B N3YYEHWUHU MTPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SIBICHHUM, yMEHHE pAaclo3HaBaTh MPOSBICHHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, YyMEHHE MPUBOAUTH MPUMEPHl MaTEeMAaTHUYECKUX OTKPBITHUH

POCCHICKOI 1 MUPOBOI MaTEMAaTUYECKON HAYKU




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Kon
1 Uwncna 1 BEIYHCICHUS
1.1 Hatypanbubie u uenbie yncna. [[pu3Haky AeTMMOCTH LETIBIX YHCEI
12 PanmonaneHple yucna. OOBIKHOBEHHBIE W JECSATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
' MIEPUOUYECKUE TPOOH
13 ApudmeTrnueckuii KOpeHb HATYpaNbHOW cTeneHu. J{edcTBHs ¢ apuMETHUECCKUMHA KOPHIMHU
' HaTypaJbHOH CTENEHU
14 Crenenp ¢ nenbIM MokazatesneM. CTeneHb € palloHANbHBIM Toka3aTeneM. CBoicTBa
' CTETIEHU
15 CuHyC, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIJIOBOT'O apryMEHTa
1.6 Jlorapudm uncna. JlecsTuuHbie M HATYpalbHbIE JOrapu(MBbl
HeiicTButenbHble 4nciaa. ApUPMETHYECKHE ONepanud C JIeHCTBUTEIBHBIMH YHCIAMU.
1.7 [MpubnmxkEHHBIE BBIYKMCICHUS, TpaBUia OKPYIJICHUs, MPHKHUIKA W OIEHKa pe3yibTaTa
BBIYHMCIICHUI
1.8 [IpeoOpa3zoBanue BEIpAKEHHIA
1.9 Kommuiekcuble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lemnspie 1 1poOHO-paIIMOHANBHEIE YPAaBHEHUS
2.2 UppanmonanbHple ypaBHEHHS
2.3 Tpuronomerpudeckne ypaBHEHHS
2.4 [okazaresbHbIEe U TOTapUPMUIECKHE YPABHEHUS
2.5 Lesnbie n 1poOHO-palioHaNbHBIE HEPABEHCTBA
2.6 WppanmonansHble HEPaBEHCTBA
2.7 [lokasaresnbHble U JOrapupMUUIECKUe HEPABEHCTBA
2.8 TpuronomeTpudeckre HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEeHNs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuia cucTeMbl JMHEWHBIX ypaBHEHHH. OnpeieTuTeNs MaTpULbI
3 ®OyHKIKMK U rpauKu
3.1 OyHKkIu, crocoOsl 3afanus ¢yHkuuu. ['paduk dGyHkiuu. B3anMHO oOpaTHBIC (YHKIHH.




Yérusle u HeuéTHBIe QpyHKIUH. [leprognueckue GyHKIUHN

OO6macTh ompeneNneHns U MHOXKeCcTBO 3HaueHWH ¢yHkumn. Hymm dynkmuu. [IpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (GYHKUUH. MaKCUMyMBl U MUHHMYMBI
¢ynkuuu. Hanbonbiee v HanMeHblee 3Ha4eHNE (YHKIIUU HA IPOMEXKYTKE

33 CrenieHHass (QYHKOMsS C HaTypajJlbHBIM W LENbIM IOKa3aTeneM. EE cBolicTBa M rpaduk.
' CpoiicTBa 1 rpad K KOpHS N-0i cTeneHn

3.4 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH

3.5 ITokazarenpHas u norapudmuydeckas GyHKIHA, IX CBOMCTBA U TPaQUKU

36 Toukn paspsiBa. AcuMnToThl rpadukoB GyHkuuid. CBoWicTBa (yHKINH, HEMPEPHIBHBIX Ha
' OTpE3Ke

3.7 TTocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs OCIEN0BATEIHLHOCTEN

3.8 Apudmerrnueckast 1 reoMeTpudeckas mporpeccuu. Gopmyra cI0KHBIX POIIEHTOB
4 Hauvana maremaTHueckoro aHamamsa

41 [MpousBoanas ¢pyHkuuu. [Ipon3BogHbIE AIEMEHTAPHBIX (PYHKIHMN

42 [IpumeneHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKINHA HA MOHOTOHHOCTh M DKCTPEMYMBI.
' Haxosxnenue HanOombIero 1 HaMMEHbBIIETo 3HAYeHUsI QYHKIIMK Ha OTPE3Ke

4.3 [lepBoo6paznas. Uaterpan
5 MHoXxecTBa U JIOTHKA

51 MHo0ecTBO, Ollepally HaJl MHOKeCTBaMU. JlnarpaMMel Oitniepa — Benna

5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA

6.1 OnucarenbHasi CTAaTUCTHKA

6.2 BeposiTHOCTB

6.3 Kombunaropuka
7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHuku

7.4 Tena v NOBEPXHOCTHU BPALLEHUS

7.5 Koopaunats! 1 BEKTOpPHI
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