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MNOACHUTEJbHAS 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Hayajga MaTeMaTHYecKOro aHajun3a» 0a30BOro
ypoBHs it oOyqarommxcs 10 —11 xmaccoB pazpaboranHa Ha ocHOBe DenepaibHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNbHOTO CTAaHAAPTa CpEAHEro ooOuero o0pa3oBaHMsA, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBAaHUH, TMPENBABIIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHIO, M TPATUIUNA POCCHICKOTO
oOpazoBanus. Peanmuzanus nporpamMMmbl  00eCleUMBACT OBJAQJICHHUE KIIOYEBBIMU KOMIIETCHIIUSIMH,
COCTAaBJIAOIIINMHAU OCHOBY JJIA caMOpa3BUTHUA nu HCIIPCPBIBHOT'O O6pa3OBaHI/I$I, ICJIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘-IaIOHII/IXC$I.

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAJIM3ay SBJIICTCS OJHUM M3 HanOoJiee 3HAaYNMBbIX B
MporpaMMe CcTapiiei MIKOJIbl, TOCKOJbKY, C OJTHOM CTOPOHBI, OH 00€CIIEUYNBAET HHCTPYMEHTAIBHYIO 0a3y
JUIsI U3yYEHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (DOPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHHE yYalluXcs Ha ypOBHE, HEOOXOIMMOM JJisi OCBOCHHS KypcOB HH(MOPMATUKH,
OOLIECTBO3HAHMS, MCTOPHUM, CIOBECHOCTH. B paMkax AaHHOrO Kypca ydyallMecs OBJIAJEBAIOT
YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OPMYJIUPYET CBOU JIOCTHIKCHHS B
MareMaTuieckou gopme.

Kypc anrebppl M Hayaa MaTreMaTHYEeCKOrO aHalu3a 3aKJIaJblBa€T OCHOBY I YCHEIIHOIO
OBJIAQJICHUS 3aKOHAMU (DU3WKH, XWMHH, OMOJIOTUM, TIOHWMAHHUS OCHOBHBIX TEHIEHIIUHA SKOHOMUKH U
0OIIIECTBEHHON >KM3HU, IMO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO WCIOJb30BaTh WX B IIOBCEIHEBHOW JKM3HM. B TOXe BpeMs OBiajieHHE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTHUMH MaTEMaTHUYECKUMHU KOHCTPYKITUSIMU pa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHHHOCTh  YTBEP)KJCHHs, HCIOJb30BaTh 00O0OImIeHHEe U
KOHKPETH3aIlUI0, a0CTparupoBaHue W aHAJOTHIO0, (POPMUPYET KPEATUBHOE M KPUTUUYECKOE MBbIIIIeHHEe. B
X0Jie U3ydeHHsl anreOpbl M Hayal MaTeMaTHYEeCKOro aHalu3a B CTaplleil IIKOJe ydallhecs MOJy4aroT
HOBBIM OIBIT pelIeHus] MPUKIAJHBIX 3a7]ad, CaMOCTOATEIHHOIO MOCTPOEHUSI MaTeMaTUYECKUX MOJelei
pEabHBIX CHUTyallMii M HWHTEpIpEeTallMd TOJYYEHHBIX pEIIeHUH, 3HAKOMSTCS C IpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TpUpPOJEe, HAayke M B HCKYCCTBE, C BBIJAIOIIMMHUCS
MaTeMaTHYEeCKUMH OTKPBITUSIMU M UX aBTOpPaMH.

Kypc oOnanaer 3Ha4YUTENbHBIM BOCTIUTATEIBHBIM OTEHIIMATIOM, KOTOPBINA peanu3yeTcsl Kak yepes
yueOHbI MaTepuan, crnocoOCTBYIOMUNA (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS, TaK U yepes
cenuuKy yueOHOM NeSITeNbHOCTH, TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENEHOM KOHIIEHTPALMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYSHHBIN Pe3yibTar.

B ocHoBe Meroauku oOy4deHus anreOpe M HayalaM MaTeMaTU4YeCKOro aHaliu3a JIeKHUT
JesITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

Crpykrypa Kypca «Anrebpa M Hayala MaTeMaTHMYECKOTO aHajiu3a» BKIIOYAET CIIEAYIOIIue
coJiepKaTelbHO-MeTOIuuecKue JIMHUU: «Hucna u Beraucienus», «OyHkuuu u rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremarumyeckoro ananmuza», «MHOKecTBa W JIOTMKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOIUUECKUE JIMHUMA HM3Yy4aloTCs Ha MPOTSHKEHUH IBYX JET OOyueHuss B cTapiien
IIKOJIe, €CTECTBEHHO AOMOJHAA APYr JApyra M MOCTEIEHHO HACHINIAACh HOBHIMH TEMaMHU U pa3J/ielaMH.
JlaHHBIA Kypc SIBISICTCSI MHTErPAaTUBHBIM, MOCKOJBKY OOBENMHSAET B cebe CoJep)KaHHuEe HECKOIbKHX
MaTeMaTHYeCKUX AUCUUIUINH: anredpa, TPUTOHOMETPHS, MAaTeMAaTUYECKUI aHallu3, TeOpUsi MHOKECTB U
ap. Ilo mepe Toro kak yuamuecs oBjaJieBaloT BcE 0oJiee MUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX
MOCJIeIOBATeNbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTUYECKYI) MOJIENb
pealbHOM CUTyalluu, MPUMEHATh 3HAHMS, TIOJYYeHHbIE B Kypce «AnredOpa M Hadajga MaTeMaTHUYeCKOTO
aHanM3a», JUIsl pEeHIeHHs CaMOCTOSITENIbHO C(OpPMYITHpPOBAHHOW MaTeMaTHUECKOW 3aJayd, a 3aTeM
HMHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTarT.

CogepxarenpHo-MeTOAMYECKass TUHUS «UuWcna u BBIYMCIEHUS» 3aBepliaeT (popmupoBaHue
HABBIKOB UCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO Ha4aTO B OCHOBHOM 1Ikosie. B crapmieit
mKosie o0coboe BHHMaHHME yAenseTcs (OPMUPOBAHHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOUAIONIUX B Ce0sl HCIOJB30BAHUE PA3NUYHBIX (OPM 3amHUCH JIEHCTBUTEIBHOTO YHMCIA, YMEHHE
paIMOHAaTIBbHO BBITIOTHATH JCHCTBUS C HUMH, JIeNaTh MPUKHUAKY, OLIEHWBATh pe3ynbrar. OOydaromuecs



IIOJIyYaIOT HAaBBIKK NMPUOIMKEHHBIX BBHIYMCICHUH, BBIIOJHEHUS NEHCTBUM € YMcIaMH, 3allMCaHHBIMU B
CTaHJapTHOU (pOpMe, UCTIOIb30BAHM MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKCHUH.

JIunus «YpaBHEHUS U HEPABEHCTBa» PEAIU3YETCs] HA MPOTSHKEHUU BCEro 0OydeHMsI B CTapliel
LIKOJIE, TIOCKOJIbKY B Ka)KJIOM pas3felie IporpaMMbl MIPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIMX 3a/ad.
OOyuaromuecss  OBIAJEBAIOT  pa3IMYHBIMH ~ METOJAMH  PELICHHS  IIeNbIX,  PAalUOHAIbHBIX,
UppaMOHABHBIX, TIOKA3aTeNbHbIX, JIOTapU(PMUIECKUX U TPUTOHOMETPHUECKUX YpaBHEHUI, HEPABEHCTB
n ux cucreM. [losyuyeHHble yMEHUS MCIOJIB3YIOTCA NPU MCCIAEAOBAHUM (PYHKIMA C IOMOUIBIO
IIPOM3BOJIHOM, PEIIEHMH NPUKIAIHBIX 33Ja4 M 3ajad Ha HAXOXKIEHHE HauOOJBIIMX M HAUMEHbIINX
3HadeHnd (QyHKumu. [laHHas coneprkaTtenbHas JUHHUS BKIIOYAeT B ceds Takxke (OpMHUpPOBAaHHE yMEHUH
BBIIIOJIHATh Pacyé€Tshl Mo ¢opMmyiaMm, NpeoOpa3oBaHUs LENbIX, PalMOHAIbHBIX, HWPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKCHHMA, a TAaKKe BBIPAKCHHUH, COACPIKAIIMX CTEEHW W JIOTapU(MBL.
brnarogaps  u3ydeHuio — anreOpamdyeckoro — maTrepuana  IPOUCXOAWUT  JaJbHEWIIee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKU JE€IYKTUBHBIX
paccyXJeHUl, paboThl C CHMBOJIBHBIMU (popMaMH, NMPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B
BUJIE PABEHCTB M HepaBeHCTB. AusreOpa mpennaraeT 3(Q(QEeKTUBHbIE WHCTPYMEHTHI JJIs peIIeHus
MIPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33/1a4, HATJIJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa
HayKH.

CopepxarenbHo-mMeToanueckas TUHUS «DyHKIUU U TpaduKu» TECHO NEPEIUIeTAeTCs C IPYruMHU
JUHUSMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICTE 3a/laéT MOCIeI0BaTENbHOCTh HM3YYEHHUs MaTepuala.
W3ydyeHue cTeneHHOM, NOKa3aTeNbHOM, JOrapupMUUYECKOW M TPUTOHOMETPUYECKHX (QYHKIMH, HX
CBOMCTB M TrpaduKOB, UCHOJIb30BaHUE (QYHKIMH JUIsl pelieHus 3a/4a4 U3 IpYrux y4yeOHbIX MPEIMETOB U
peaIbHOM JKM3HM TECHO CBA3aHO KaK C MaTEeMAaTWYECKHMM aHallu30M, TaK U C pEelIeHHEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Gosbllloe BHUMaHUE yJensieTcss (OPpMUPOBAHUIO YMEHHUS BbIpakaTh (GopMyliaMu
3aBUCHUMOCTH MEX]y pa3IU4YHbBIMU BEIMYMHAMH, HCCIENOBAaTh IOJY4YE€HHblE (YHKIIHMHU, CTPOUTH HX
rpadukn. Marepuan 5TOH coAepKaTEIbHOW JIMHWM HAIeJIeH Ha pa3BUTHE YMEHUH M HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBHUCHMOCTU MEXJYy BEIMYMHAMU B DPA3IM4HON (opMe: aHATUTHUYECKOH,
rpapudeckoil u cinoBecHoil. Ero m3ydeHue crnocoOCTBYET Pa3BUTHIO aITOPUTMHUYECKOTO MBIIIICHHUS,
CrOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AINH, UCIIOJIB30BAHUIO aHATIOTHH.

CopepxarenpHas ymHUsA «Hawama wmaTemMarnyeckoro aHanus3a» IO3BOJIET CYHIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YeCKUX, TaK W NPUKIAJHBIX 3a/a4, JOCTYIHBIX OOydarouiuMmcs, y
KOTOPBIX HOSBISAETCS BO3MOXHOCTb HCCIEA0BaTh U CTPOUTh IpaduKu (QYHKIMHA, ONpenensTh HX
HauOoJIbIINE U HAUMEHbIIINE 3HAUEHUS, BBIYMCIATD IUIOMAan Guryp u o0bEMBI TeJ, HAXOIUTh CKOPOCTH
U YCKOpEHMs IpoueccoB. [laHHas coaepkarenpHasi IMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHUS
MaTEeMaTUYECKUX MOJEIEH peaJbHBbIX CUTyalul, HAXOKIECHUS HAWIyYIIEro pPEelICHHs B IPUKIAIHBIX, B
TOM YHCJIE COLUMAIBHO-3KOHOMMYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBAMM MaTE€MaTHYECKOIO aHalIn3a
CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOro, (HOPMaAIIbHO-JIOTMYECKOTO W KPEaTHMBHOTO  MBIIICHUS,
(GOopMUPOBaHHMIO YMEHHUH paclo3HaBaThb NPOSIBIEHUS 3aKOHOB MaTeMaTUKM B Hayke, TEXHUKE U
uckyccrBe. OOydarouiyecs y3HalOT O BBIJAIOLIUXCS pe3yabTaTax, IHOJYYEHHBIX B XOJ€ Ppa3BUTHUSA
MaTEeMaTUKU KaK HayKH, U X aBTOpax.

CopepxarenpHo-MeToAMYECKass JMHUSA «MHOXECTBA M JIOTHKa» B OCHOBHOM IIOCBSILICHA
JIEMEHTaM TEOPUU MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE NPEICTABICHUS NTPOHU3BIBAIOT BECH KypC
IIKOJBHOM MAaTeMaTUKU U IpeJyularatoT Haubojiee YHUBEPCAIbHBIM S3bIK, OObEIUHSAIONIUM BCE Pa3lelibl
MaTEMaTHKU U €€ MPWIOKEHNI, OHU CBS3bIBAIOT Pa3HbIE MATEMATHUECKUE TUCLUILIMHBI B €IMHOE LIEIIOE.
[looToMy BakHO JaThb BO3MOJKHOCTb ILIKOJBHUKY IIOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €r0 Ul BBIPAKEHUS CBOUX MBICIEH.

B kypce «AnreOpa um Hayaja MaTeMaTHYECKOTO aHAJINM3a» IPHCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTH4YeCKOTO MOJEIMPOBAHUS, KOTOpPbIE MPU3BaHbI CPOPMHUPOBATH HABBIKU MOCTPOEHUS MOJEIeH
peanbHBIX CUTYallUi, UCCIEeIOBaHUS 3TUX MOJIENIEH C MOMOIIBIO anmnapara aareopbl 1 MaTeMaTUYecKoro
aHaJIM3a U MHTEPIPETAlMH MOJYyYEHHBIX PE3yabTaTOB. Takue 3a1aHusl BIUIETEHbI B KQX/bII U3 Pa3/IeioB
IIPOrpaMMBbl, TOCKOJIBKY BECH MaTepual Kypca IIUPOKO MCIIONb3YETCs JUIsl PEIICHNs NPUKIAIHbIX 3a1ad.
[Ipu pemieHHM peagbHBIX MPAKTUYECKUX 3a/ad ydalluecs pPa3BUBAIOT HAOIIOAATEIBHOCTb, yMEHHE
HaxXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCsi,  HUCMOJb30BaTh  aHaJOrMi0, 0000maTh U



KOHKPETU3UPOBaTh Npobiemy. JlesTensHOCTh 1Mo (OpPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 33124
OpraHM3yeTCsl B IIPOLIECCE U3YUEHUs BCEX TEM Kypca «Airedpa U Hauajla MaTeMaTHUECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHnoM miaHe Ha M3ydeHHE Kypca aireOpbl M Hadajl MaTeMaTHYecKOro aHajan3a Ha 0a30BOM
ypoBHE oTBOJuTCS 2 4aca B Heaemo B 10 xiacce u 3 yaca B Henemo B 11 kiacce, Bcero 3a JiBa rojaa
oOyuenust — 170 gacos.

COILEPXAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yucsia 1 BBIYUCIEHUS

Panmonanenapie ywcna. OOBIKHOBEHHBIE W JICCATHYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIE
nepuoAnYecKre apoOu. ApudMeTHUYeCKHue OMepaluH C PaAMOHATBHBIMU YHUCIaMU, TPeoOpa3oBaHUs
YUCJIOBBIX BbIpakeHUi. [Ipumenenue npoOeld M TPOIEHTOB HJsi pEIICHUS MPUKIATHBIX 3a7ad M3
Pa3IMYHBIX OTpaCiedl 3HAHUI U pEATTbHOM JKU3HH.

JelicTBuTeNnbHBIE YUCTa. PaninoHanbHbIe U UppallMOHATIbHBIC Ynucia. ApudMEeTHIeCKre OTepainu
C IEUCTBUTENbHBIMU unciaamu. [IpubmmkEHHbIC BRIYUCIICHUS, TIpaBUJia OKPYTJICHUS, IPUKHUJIKA U OI[EHKA
pe3yabTaTa BEIYMCICHUM.

Crenenp ¢ 1enbiM  TOkazareneM. CranmapTHas ¢dopma 3amucH  ACHUCTBUTENIHHOTO YHCIA.
Hcnonws3oBanne noaxo e GopMbl 3aNHCH ICUCTBUTEIIBHBIX YUCEI IS PEIISHUS TPAKTUYECKUX 3a/1a4
Y TIPEACTABJICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajibHOUW creneHu. JleHcTBusS ¢ apuPMETHUYECKUMHU KOPHSIMHU
HaTypaJbHOMN CTEIICHHU.

CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHE (DOPMYIIBI.

YpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeTo, MHTEPBAJIOB.

Pemenue uensix 1 [poOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Peurenne nppanoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Penrenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHnEe ypaBHEHHWH M HEPABEHCTB K pPEHICHUIO MaTeMaTUYEeCKUMX 3aJad M 3aJad U3
Pa3IMYHbIX 00JaCTe HAYKH U pEaIbHOM JKU3HH.

DyHKUUM U TPAPUKH

OyHK1ws, crocoObl 3ananus Gyakuun. ['paduk Gyakumun. BzanmHo oOpaTHbie GyHKITUN.

Ob6nacTh ompeneneHUss W MHOXKeCTBO 3HaueHud QyHkuuu. Hynmu dyaknun. Ilpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKITHH.

CrenenHas (yHKIMS C HATYpaJIbHBIM U LeNbIM TMoka3aTeneM. E€ cBoiicTBa u rpaduk. CBolicTBa u
rpaduk KOpHS n-0¥ CTENEHH.

Tpuronomerpuyeckasi OKpY>KHOCTb, OINpeAENICHUE TPUTOHOMETPUYECKUX (PYHKUIUN YHUCIOBOTO

ApTryMCHTA.

Hauana MmareMaTH4ecKoro aHajamsa

IlocnegoBaTenbpHO CTH, CITOCOOBI 3aJaHus MOCJIE0BATEIbHOCTE. MOHOTOHHEIE
IOCIICA0OBATCIIBHOCTH.

Apugmernueckas U TreoMeTpHuecKkas Hporpeccud. beckoHeuHo yObIBaroIias reoMeTpudeckas
nporpeccuss. Cymma OeckoHeuHO yObIBawolel reoMmerpudeckoil mporpeccur. DopMmyna CIOXKHBIX
MpOLICHTOB. MCcronb30BaHne NPOTPECCUH [UI PELICHUS PEANIbHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa.

MHoKecTBa H JIOTHKA

MHoxecTBO, omepanuu Haj MHokecTBaMu. Jluarpammsl Oiniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO allapara Uil ONUCAaHUs PEAbHBIX IIPOLIECCOB U SABJICHUW, IIPU PEILICHUU
3a7a4 U3 APYrux y4eOHbIX IPEIMETOB.



Onpe;[eﬂeHHe, TeOpEMaA, CICACTBUC, TOKA3aTCIILCTBO.

11 KJIACC

Yucsia v BBIYUCIECHUS

HarypaneHble u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3aresaeM. CBOWCTBA CTEIIECHH.

Jlorapudm uucna. /lecaTnynable U HATypaJbHbIC JOTAPU(PMBEI.

YpaBHeHuUsI 1 HePaBEHCTBA

[IpeoOpazoBaHue BEIpAKEHHIA, COACPIKAIIMX JIOTAPUPMBI.

[IpeoOpazoBanue BBIpaKEHHIA, COACPIKALINX CTENEHN C PAIHOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHHH. PerieHue mpukiaHbiX 3a/1ad ¢ MOMOIIBI0 CUCTEMbI JTMHEHHBIX
YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHHI0 MaTeMaTHYECKUX 3aJad U 3ajad U3
pa3IMYHbIX 00JaCTe HAYKU U peaIbHOM JKU3HH.

DyHKIUHN U TPadUKH

Oynkuus. [lepuonnmueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakcUMyMbl U
MHUHUMYMBI QyHKIIMA. Hanbonpiiee n HanMeHbInee 3Ha4eHNe QyHKITUN Ha TTPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonws3oBanne rpadmkoB GyHKIUHN I pEIICHUS] YPAaBHEHHUHN U IMHEWHBIX CUCTEM.

Hcnons3oBanne rpadmkoB (yHKIIUN TSI UCCICTOBAHUS TPOIECCOB W 3aBUCHUMOCTEH, KOTOpHIC
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaabHOU KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

HenpepriBabie ¢pyHKIME. MeTo1 MHTEPBAIOB JIJ1sl pEIICHHs] HEPAaBEHCTB.

[TpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUN CMBICT TTPOU3BOTHOM.

[IpousBomubie dneMeHTAapHbIX (QyHKIUA. DOpMySTbl HAXO0XICHUS TPOU3BOAHOM CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne NPOM3BOJHONW K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HAaMMEHbBILIEro 3HaYeHHs] PYHKIIUU Ha OTPE3KeE.

[IpuMeHeHne TPOU3BOAHON JIJIsl HAXOXKACHHUS HAWIY4IIero peleHus B IPUKIAIHBIX 3a7a4ax, 1
oTmpeiesieHus] CKOPOCTH IPOLiecca, 3a[aHHOT0 GOPMYIIOM UK rpaGUKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reomerpuueckuid u ¢guandeckuii cmbicia. Beruncnenue mHTerpana mno Qopmyie
Hprorona—JleitOnuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoeHue yuebHOTo mnpeaMera «MaTemaTuka» JOJDKHO 0OecreunBaTh JOCTHKEHUE HA YpPOBHE
cpeaHero ooOmero o00pa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METANpEeIMETHbIX U MPeAMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pE3yNbTaThl OCBOEHHUS MporpaMMmbl ydeOHoro mnpeamera «MaTeMaTukay
XapaKTEePU3YIOTCSL:

I'paxnanckoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO TPAXKIAHCKONW MO3UIMU 00yUaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHUCKOro OOIIECTBa, MPEICTaBIEHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SABJICHHUMH, MIPOLEAYP I'Pa)kIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aMMO/IEHCTBOBAThH C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (YHKLUSAMU M HA3HAYECHUEM.



[TarpuoTnueckoe BOCHUTaHUE:

C(OPMHUPOBAHHOCTHIO POCCUICKON TPAXKTAHCKONW HIACHTUYHOCTH, YBAXKCHHS K MPOIJIOMY H
HACTOSIIEMY POCCHICKOM MaTEMAaTHKHA, LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSM POCCHICKHUX
MAaTEMATUKOB U POCCHUICKOM MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHUKEHHUM B JIPYTHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHMEM JyXOBHBIX IICHHOCTEH POCCHUHCKOTO HapoJza; chopMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUsA, 3TUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKH U
NS TEHLHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OYayIIEro.

DCTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUYAsl ICTETUKY MATEMATHYECKHX 3aKOHOMEPHOCTEW,
O0OBEKTOB, 3a7ad, PCIICHUH, PACCYKICHH, BOCIPUUMYHBOCTHI0O K MATEeMATUYCCKUM aCIEKTaM
pa3IMYHBIX BUAOB UCKYCCTBA.

®du3ndeckoe BOCIIHUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMaTUYECKUE 3HAHHUS B MHTEpEcax 3J0pPOBOTO U
0e3omacHOTO 00pa3za >KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 30pPOBBIO (370pOBOE MHUTAHUE,
cOaaHCUpPOBAaHHBIM PEXUM 3aHATUN M OTHAbIXa, peryispHas (u3nyecKas aKTUBHOCTH); (PU3MUECKOTO
COBEPILICHCTBOBAHMS, TP 3AHATUSX CIIOPTUBHO-0310POBUTEIBHOMN AEATETBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pPa3IMUHBIM cdepam
poheCCHOHANBHON JIEATEIHHOCTH, CBSI3aHHBIM C MATeMaTHKOM H €€ MPWIOKEHUSIMH, yMEHUEM
COBEpINIAaTh OCO3HAHHBIA BBHIOOp Oymyiiei mpodeccid W peaTn30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
MJIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHMIO Ha
MPOTSHKECHUM BCEH JKM3HU, TOTOBHOCTHIO K AKTHBHOMY YYacCTHIO B PEIICHWHM TPAKTUUECKHX 3a/1ad
MaTeMaTUYE€CKON HaIpaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTBIO ~ DKOJIOTHYECKON  KyJAbTYpHl, TOHUMaHWEM BIUSHUS  COLUAIBHO-
SKOHOMHUYECKHUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON M COIMATBLHOM CPEJlbl, 0CO3HAHHEM TI00aJIbHOTO
XapaKTepa AKOJOTHYECKUX MpOoOJeM; OpUCHTAIMeW Ha TPUMEHCHHE MaTeMaTHUYeCKHX 3HAHWUW s
perieHus 3a1a4 B 00JaCTH OKPYXKAIOMIEH cpefbl, TUIAHUPOBAHUS MOCTYMKOB M OIIEHKH MX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYXKAIOIIEH CPEIbI.

[leHHOCTH Hay4HOTO MMO3HAHUS:

c(hOpMUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW NPAKTHUKH, NMOHUMAaHUEM MaTEeMaTHUYeCKOW HAyKH Kak cQepbl YeIOBEUECKOH
JIEATEIbHOCTH, ATAllOB €€ pa3BUTUSA U 3HAYUMOCTU JJI PAa3BUTHUS LHUBUJIU3AIMU; OBJIAJICHUEM S3bIKOM
MaTeMaTUKd M MaTEMAaTH4YECKOM KyJIbTYpOHl KakK CpEICTBOM TIO3HAHUST MHpPA; TOTOBHOCTHIO
OCYILECTBJISATh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yJIbTaThl OCBOCHHUsS MPOrpamMMbl yueOHOro mnpemmera «MareMaTHKay
XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMU HO3HABAMETbHLIMU OClCEUIMYU, VHUBEPCANTbHBIMU
KOMMYHUKAMUBHBIMU OCUCIBUSIMU, YHUBEPCATIbHLIMU Pe2YISIMUBHBIMU OeUCMEUSMU.

1) VYuueepcanvnvie no3nasamenwvuvle Oeticmsus, obecneyugarom Gopmuposanue 0A306blx
KOCHUMUBHLIX ~NPOYEcco8 obyuarwuxcs (0ceoeHue Mmemooo8 NOZHAHUL OKPYJICAWe20 Mupda,
npUMeHeHUe T02UHeCKUX, UCCLe08AMeNbCKUX ONepayull, YMeHull pabomams ¢ uHgopmayuet).

bazoBsie tornyeckue AeMCTBUS:

. BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXAy TMOHATUAMHU; (OPMYIUPOBATh OMpENENeHUs TOHITHI; YCTaHABIUBAThH
CYIIECTBEHHBIH TpU3HAK KiIaccu(UKalMKM, OCHOBaHUS M OOOOIIeHHWs W CpaBHEHHUSA, KPUTEPUU
MIPOBOJIMIMOTO aHAJIH3a;

o BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBHIBATh CYKICHHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIC,



. BBISBJIATh MAaTEeMAaTH4YECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NPOTHUBOpEUUsi B (PaKTax,
JAHHBIX, HAOIIOJCHUAX M YTBEPXKICHMAX; MpEAaraTh KPUTEPUU IS BBIABICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUNI;

J JIeNaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HHAYKTUBHBIX
YMO3aKJIIOUEHHU M, YMO3aKIIFOUEHHM 0 aHAJIOTHH;
J MPOBOJIUTH CAMOCTOSITEJIBHO J0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHHUU (MpsSMbIE U

OT MPOTHUBHOI0), BEICTPAUBaTh apryMEHTALUIO, IPUBOJAUTE NPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBAThH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

. BBIOMpaTh croco® pemeHus Y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BbIoupaTh HauboJiee MOAXOASIINN C YIETOM CaMOCTOSITENILHO BbIJCIEHHBIX KPUTEPHUEB).

basoBble uccienoBarenbckue AeCTBUS:

J HCII0JIb30BATh BONPOCH! KAaK MCCIIEOBATEIbCKUN UHCTPYMEHT MO3HAHUS; (POPMYIUPOBATh
BONPOCHI, (PUKCUPYIOIINE MPOTHUBOpEUHE, MpodiieMy, yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OpMHUPOBAThH
TUIOTE3Y, aprYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHE;

. MPOBOJUTh  CAMOCTOATEIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIEJOBaHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa, SBIEHHS, IPOLEcca, BbBISBICHUIO
3aBUCHUMOCTEN MEXy 00BbeKTaMu, IBJICHUSIMH, TPOLIECCaMU;

J CaMOCTOSITENIBHO (POPMYyIUpPOBaTh 000OIIEHNS U BBIBOJBI [0 PE3YJIbTaTaM MPOBENEHHOTO
HaOJIOJICHUS, HUCCIIEIOBAHMs, OLIEHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX pE3YyJIbTaTOB, BBIBOJAOB H
00001IEeHNI];

J MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIBUTATH MPEAIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota c uadopmanmeii:

o BBISBJIITH 1epUIIUTHI WH(POpPMAIUK, TaHHBIX, HEOOXOMMBIX JIJII OTBETA HA BOTPOC U IS
pelIeHus 3a/1a4H;

J BBIOMpATh HMHQOpPMAIMI0 W3 HCTOYHHMKOB PpA3UYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

J CTPYKTYpUpOBaTh  HH(MOpPMALNIO, TMPEeACTaBIsATh €€ B  pa3iuuHbiX  (opmax,
WJUTIOCTPUPOBATH TpadudecKi;

. OIICHUBATh HAAEKHOCTh MHQOpPMAIMM IO CaMOCTOSATEIbHO CPOPMYITHMPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvHvlie KoMMyHUKamue@nwle Oelicmeus, obecneuusaiom c@opmMupo8anHoOCmsb
COYUATLHBIX HABBIKOG 00YYAIOUUXCAL.

OOuenue:

J BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKAEHHS B COOTBETCTBHU C YCIOBUSIMH M LEISMU
OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M HMHCBMEHHBIX TEKCTaX,
JaBaTh MMOSICHEHHUS 110 X0y PELICHHUs 33/1a41, KOMMEHTHPOBATh MOJTYUYCHHBIH Pe3ysbTaT;

J B X0/i¢ OOCYKIEHUS 3a/aBaTh BOINPOCH IO CYIIECTBY OOCYXKIaeMOIl TeMbl, MPOOIEMBI,
pelraeMoii 3a/1a4u, BHICKa3bIBaTh UJIEH, HAIIEJICHHBIC HA TIOMCK PELICHUS; CONIOCTABIIATH CBOU CYXKICHHS C
CYKICHUSIMH JPYIHX YYacTHHKOB JHajiora, OOHAPYKHMBaTh pas3lIM4Me M CXOJICTBO MO3HLMIA; B
KOPPEKTHOH (opme GpopMyIupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS;

J NPEACTAaBIATh PE3YJAbTAThl PEIICHHS 33a/1a4d, SKCIIEPUMEHTA, HMCCIEIOBAaHMS, IMPOCKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIJICHMS € Y4E€TOM 3a/ad Ipe3eHTAlMH U 0CcoOeHHOCTeH
ayJUTOPHUH.

CoTpyIHUYECTBO:

. MOHMMATh U HCIOJb30BaTh MPEUMYILIECTBA KOMaHIHOW M MHIUBUAYAJIbHOU pabOTHI MpH
pelieHNH y4eOHBIX 3ajlad; MPUHUMATh LEIb COBMECTHOM NEeSTENbHOCTH, IUIAHUPOBATh OpPraHU3ALUIO
COBMECTHOM paloThl, pacHpeAessaTh BUAbI pPadOT, JOroBapHUBAThHCS, OOCYXKJaTh HpPOIECC U pe3ysabTar
paboThI; 06001aTh MHEHHS HECKOJIBKUX JIFO/IEH;

J y4acTBOBATh B T'PYMIIOBBIX (opmax paboThl (0OCyxkaeHus, oOMeH MHEHUH, «MO3TOBBIE
HITYPMBI» W WHBIE); BBINOJHATH CBOIO YacTh pabOThI U KOOPAWHUPOBATH CBOM JCWUCTBUS C JPYTUMHU



YjieHaMM KOMaHbl; OIICHWBAaTh KayecTBO CBOETO0 BKJaJa B OOMMH NPOAYKT N0 KPUTEPUsIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

3) Vuusepcanvuvie pecynamuenvle Oelicmeus, o0Oecneuusarom @GOoOpMUposaHue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:

COCTaBIIATH IUIAH, AITOPUTM PELICHHS 33J]a4i, BHIOUPATh CIIOCO0 PELIeHUs C YIETOM NMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHHH C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTpOJIb:

J BJIQJICTh HAaBBIKAMH MMO3HABATEIHHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHUIA
¥ MBICITUTEIBHBIX TPOLECCOB, MX PE3YJIbTATOB; BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yibTara pelieHus MaTeMaTHYecKO 3a1a4H;

J MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH IPH PEHICHWW 3aJadd, BHOCHTH
KOPPEKTHBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

o OIICHUBATh COOTBETCTBHE PE3yJbTaTa NN M YCIOBUAM, OOBSICHATH PUYHHBI IOCTHKCHUS
WIA HEJIOCTIKEHHS PE3YJIbTAaTOB NEATEIHHOCTH, HAXOIUTh OIMMOKY, aBaTh OLEHKY MPHOOpPETEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOTo Kypca «Anredpa U Hadajga MaTeMaTHYEeCKOTO aHAIM3a» Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHUs J0KHO 00eCHeurBaTh JTOCTHXKEHUE CIEIYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTATOB:

10 KJIACC

Yucsia 1 BBIYUCICHHUSA

OnepupoBaTh TMOHATUSAMU: pALHOHAIBHOE U JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHas U
JeCATUYHAs ApO0b, MPOLICHTHI.

BeInonHaTe apudmeTHyecKre onepanyuy ¢ paliioHaIbHBIMU U JEHCTBUTEIbHBIMU YHCIIAMHU.

BbInonHATE npuOamKkEHHBIE BBIYUCICHHS, UCTIONbB3Ys MpPaBUiIa OKPYIJICHUs, NeaTh NPUKUAKY U
OLIEHKY pe3y/bTaTa BbIYUCICHUN.

OnepupoBaTh NOHATHAMM: CTENEHb C LEIbIM IIOKa3zaTeleM; cTaHaapTHas QopMa 3amnucu
JEeUCTBUTENILHOIO YHUCIIA, KOPEHb HATypaJbHOM CTENEeHH; MCIOJIb30BaTh HMOAXOAALIYI0 (opMy 3amucu
JEeWCTBUTENBHBIX YUCEN JUISl pEILIeHHs] TPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS JaHHBIX.

OmnepupoBaTh MOHATHUAMHU: CHHYC, KOCHMHYC M TAaHI€HC IPOM3BOJIBHOIO YIJIA; HCIOJbL30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIUH.

YpaBHeHus 1 HEPABEHCTBA

OmnepupoBaTb MOHATUSAMHU: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE, palUOHAIBHOE,
UppalMoOHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHE;

Beinonnate npeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPRKEHUH U peIIaTh TPUTOHOMETPHUYECKHUE
ypaBHEHHS.

BeinonHaTe npeoOpa3oBaHus LENbIX, pallMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN M pelaTh
OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH 1 HEPAaBEHCTB.

[IpuMeHsATH ypaBHEHUS W HEPAaBEHCTBAa /JIs pELIEHHs MaTeMaTW4YecKUX 3a7ad M 3a7ad u3
pa3nuyHbIX 00JacTell HAyKU U PeanbHOM KU3HHU.

MoenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE anreOpbl, COCTAaBJIATH BBIPAKECHUS, YpaBHEHMS,
HEpaBEHCTBAa MO YCJIOBUIO 3a/1a4M, HMCCIEI0BaTh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAaHMEM armapara
anreOpsl.

DyHKUUH U TPAaPUKHU

OmnepupoBaTh MOHATUSAMHU: (QYHKIHS, CIHOCOOBI 3aJaHUs (QYHKIUH, 00JacTh OMpeAeTeHUs U
MHO>KECTBO 3HaueHuH pyHKuMHU, rpapuk QyHKIMH, B3aUMHO 0OpaTHbIEe (QYHKIUH.



OmnepupoBaTh HOHATHAMH: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIW (QYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMNA U1 PELICHUs ypaBHEHUH.

CtpouTth U unTaTh rpaduku JIMHEHHON (PyHKINHU, KBAAPATUIHON (PYHKIMH, CTENEHHON (QyHKIMU
C LIEJIBIM IT0OKa3aTeseM.

Wcnonp3oBatek rpaduku GyHKIUN A7 UCCIEAOBAHMS MMPOIIECCOB M 3aBUCUMOCTEN MPU peIICHUH
3a/1a4 U3 IpYrux y4eOHBIX MPEIMETOB U PEAJIbHOU KU3HU; BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU.

Havyana maTemaTu4eckoro anajmsa

OnepupoBaTh TOHATHAMH: TIOCIEAOBATEILHOCTh, apudMeTHyecKass W  TreoMeTpuvecKas
IIPOrPECCHUHN.

OnepupoBaTh TOHATUSMU: OECKOHEUHO YOBIBAIOIIasi TE€OMETPUYECKasi IMPOTPEeccus, cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3azaBaTh MOCJIENOBATEILHOCTH PA3JINYHBIMU CIIOCOOAMHU.

Hcnonp3oBaTh CBOICTBA MOCHEAOBATENBHOCTENH M MPOTPECCHIl Ul pElIeHUsl pealbHbIX 3ajad
MIPUKIIATHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, ONI€paIK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Juis ONHUCAaHUS pEaIbHbIX MPOLECCOB U
SIBJIGHUH, TIPH PEUICHUU 3a]1a4 U3 IPYTUX Y4EOHBIX NMPEAMETOB.

OnepupoBarh MOHATUSAMU: OIIPENIETICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucsa v BIYUCTICHUSA

OnepupoBaTh MNOHATUAMH: HATypalbHOE, LIEJIO€ YMCIIO; HCIOJIB30BaTh MPHU3HAKH JIETUMOCTH
LIETIBIX YHCEJI, PA3JI0’KEHHUE YMCIIa Ha MPOCThIE MHOXKUTEIM JJIs PEIICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECITUUHbIE U HATYpalbHbIE JIOTapU(PMBL.

YpaBHeHUs] M1 HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU ISl NMPeoOpa3oBaHUS BBIPAKEHHUM; OMEpUPOBATH MOHSITHUSIMU:
MI0KA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; pPEIIaThb OCHOBHBIE THUIIbI IMOKA3aTEJIbHBIX YPABHEHUU U
HEPaBEHCTB.

BoinonHsaTe npeoOpa3oBaHus BRIPAKEHUN, CONEPKALIUX JIOTapu(pMbl; ONEPUPOBATh MOHATHSIMHU:
JorapuMuUUecKoe ypaBHEHUE U HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUN U
HEPaBEHCTB.

Haxonute penieHust npocTennx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ pELICHUE; UCII0Ib30BATh CUCTEMY
JIMHEWHBIX YPAaBHEHUH JUIsl pelICHUs MPAKTUUECKHUX 3a/1a4.

Haxonutp pemieHuss NOpocTeMIIMX CUCTEM U COBOKYIIHOCTEM palMOHAJIbHBIX YpPaBHEHUH M
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CUTyalldd Ha f3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI 110 YCIOBHIO 33J1a4M, MCCIEAOBATh MOCTPOEHHBIE MOJEIH C UCIOJIb30BAaHUEM
arnmapara anreOpbl.

DyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: TEpUOAMYECKAS (PYHKIHS, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIWH,
TOYKH DJKCTpemyMa (GYyHKIHMM, HauOojblllee M HAaUMEHbIlee 3HA4YeHUS (YHKIMH Ha TPOMEKYTKE;
WCIOJIb30BaTh UX YIS UCCIeI0BaHUs GYHKIINUU, 3aJaHHOU TpaduKoOM.

OnepupoBaTh MOHATUSAMU: TpadUKU MOKA3ATEIHHON, TOTapUPMUIECKONH U TPUTOHOMETPUUIECKUX
GbyHKIM; H300pakaTh WX Ha KOOPAMHATHOM MIIOCKOCTH W HMCMOJB30BaTh Ul PEHICHHs] YpaBHEHUU U
HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpadUKH JTMHEWHBIX YpaBHEHUN W UCIHOJB30BaTh UX
JUISl PELLIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUN.



Hcnonp3oBare rpadukn (QYHKIUH IS MCCIEIOBAHUS MPOLECCOB U 3aBUCHUMOCTEH M3 APYrux
y4eOHBIX TUCIUTUIHH.

Hayana maTeMaTH4ecKoro aHajmsa

OmnepupoBaTh MOHATHSIMHU: HENpepbIBHAs (YHKLHUSA; MPOU3BOAHAS (YHKLIMHU; HCIOJIB30BAThH
reOMETPUYECKUI 1 (PU3UYECKHIA CMBICI IPOU3BOIHON IS pEIICHUS 3a/1a4.

HaxomuTe npoOW3BOIHBIE DIEMEHTApPHBIX (YHKIMH, BBIYUCIATH IMPOU3ZBOJHBIE CYMMBI,
IIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO IJII MCCIENOBAaHHUS (YHKIIMHM HA MOHOTOHHOCTH U 3KCTPEMYMBI,
MPUMEHSTH PE3YIBTATHI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30Bare NMPOU3BOAHYIO JUIS HAXOXKJEHUS HAWIYYIIETO PELICHHsS B IMPUKIAIHBIX, B TOM
YHUCJIE COLMAIBHO-IKOHOMUYECKUX, 3a/1a4ax.

OnepupoBarh MOHATHSMHU: IepBooOpa3Has M MHTErpaj; IOHMMAaTb TE€OMETPUYECKUN U
(bu3nyeckuil CMbICI UHTETpaa.

Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIHM; BBIUUCIATH HUHTErpas 1o Qopmyie
Herorona—Jleii6uuma.

Pemars mnpuknanHele 3amaud, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOTO U (DU3UYECKOTO
XapakTepa, CPeACTBAMUA MATEMATUYECKOTO aHAJIA3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

JuekTpoHHble (uudpoBbie) o0pasoBaTebHbIE

Ne i/ H
n/n aNMeHOBaHHeE Pa3/ieJiOB U TeM MPOrpPaMMbI Beero KoHuTpoabhbie IpakTHYeckue pecypebi
padoThI padoThI

1 MHoKeCTBa AIMOHANILHEIX W JICHCTBUTE/LHBIX HHCET. 14 1 Bbubnunoreka I{OK https://m.edsoo.ru/1568aba3
ParonanipHble ypaBHEHHs] M HEPaBEHCTBA

2 Oynkuun u rpaduky. CTereHs ¢ UeIbIM IT0Ka3aTelleM 6 bubnmnoreka [{OK https:/m.edsoo.ru/1568aba3

3 Apuuerueckuii KOpCHR o CTCTCHA. |18 1 bubanoreka L{OK https://m.edsoo.ru/1568aba3
HppaunoHasibHble YpaBHEHUs 1 HEPaBEHCTBA

4 Popmys! TpUroHOMETpUH. TpUronoMeTpHHCcKHe 22 1 bubanoreka LIOK https://m.edsoo.ru/1568aba3
ypaBHEHHsI

5 ITocnenoBaTenbHOCTH U IPOrpeECCUU 5 bubnnoreka I{OK https://m.edsoo.ru/1568aba3

6 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITUS 3HAHUI 3 1 bubaunoreka LIOK https://m.edsoo.ru/1568aba3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0




11 KJIACC

KoanuecTBo 4acoB

Ne HanmenoBame Pasieios i TeM MPOrPaMMbL KonTpoabbre Mpaxtaacckue JJieKTpoHHbIe (UU(ppPOBELIE) 00pa3oBaTeJbHbIC
n/n Bcero pecypcbl
padoThI padoThI
1 CreneHp ¢ panMOHaJIBHBIM TMOKa3aTeneM. llokasarenpHas 2 1 Butmorexa LIOK https://m.edsoo.ru/fl 1cdafd
¢ynkiws. [lokasarenpHble ypaBHEHHS M HEPAaBEHCTBA
2 Jlorapudmirieckas GynKuus. Jlorapumuieckue ypaHeHMs 12 Bbubnunoreka [{OK https:/m.edsoo.ru/f11c4afd
1 HEpPaBEHCTBA
3 TpuroHoverpuscckue  gynKwn W wx - rpaguku. 9 1 Bbubaunoreka I{OK https:/m.edsoo.ru/f11c4afd
TpuronoMmerpuyeckrue HEpaBEHCTBA
4 IIpousBoaHas. [IpuMeHeHne Nporu3BOAHOM 24 1 bubnnoreka I{OK https://m.edsoo.ru/fl1c4afd
5 WuTerpan u ero npuMeHeHus 9 bubanoreka I{OK https://m.edsoo.ru/fl 1c4afd
6 CucreMbl ypaBHEHUH 12 1 bubnnoreka [{OK https://m.edsoo.ru/f11c4afd
7 HatypanbHble u nenble yncna 6 bubnnoreka [{OK https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHwue, 0000IICHIE, CHCTEMATH3AIUS 3HAHUI 18 2 bubaunoreka [{OK https:/m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Hara DJIeKTPOHHbIE ungpoBbIe
Nen/m | Tema ypoka Bcero KonTpoasanie HpaxTHyeckue H3y4eHus 00pa3oBaTeIbHBIE PECYPCHI
padoThI padoThI
1 Muoskectso, onicpalyt - Hajl  MHOKCCTBAMH. | Bbubanoreka I{OK https:/m.edsoo.ru/746d5dce
Huarpammel Ditnepa—BenHna
2| neonmmmme apoou. mpouenm Geoxonease | 1 ubmotexa LOK
A AIDODH, TPOTICHTHL, https://m.edsoo.ru/be888093
MIEPUOTUYECKHUE TpOoOU
Apudmernyeckne ornepanuu c
3 paAIllOHATBHBIMU  YHCJIaMHM, TpeoOpa3oBanus | | bubmoreka [1OK https://m.edsoo.ru/4d7f95fe
YHUCJIOBBIX BBIPAKCHHUN
s | pouens mpuraex sazas s pasmwaan | 1 bubmotexa LOK
P 1 Tpran A p https://m.eds0o.ru/44dd 1046
oTpacyei 3HaAHUH U PeabHOM KU3HH
5| pouenn mpucraex sazas s pasmwaan | 1 BuGarorera LOK
P * TpuITian He P https://m.edso0o.ru/d99d8c74
oTpacyci 3HaAHUH U PeabHOM KU3HH
6 JICHCTBUTENbHEIC  MHCIA.  PamOHalbHEIe 1 | ) Bubsorexa LIOK https:/m.edsoo.ru/236a36f
UppalrOHaJIbHbIC YUCIa
7 AI{H(bMeTquCKHe orepatyu “l bubmmoreka LIOK https://m.edsoo.ru/a97a12d9
JICHCTBUTEIHHBIMU YHCIAMHU
[pubamxénnble BBIYUCIIEHUS, IpaBuia
8 OKpYTJICHHUS, TPUKUAKA WU OLEHKa pe3yiprara | 1 bubnuoreka I{OK https://m.edsoo.ru/cb723fbd
BBIUHCIICHU N
9 ToxnecTBa u TOX/IECTBEHHbIE TIpeoOpa3oBanus | 1 bubnuoreka [{OK https://m.edsoo.ru/3a23ac15
10 YpaBHeHHe, KOPEHb YpPaBHEHUS 1 bubnunoreka I{OK https:/m.edsoo.ru/11ac68be
11 HepaBeHCTBO, perieHne HepaBeHCTBA 1 bubnuoreka [{OK https://m.edsoo.ru/50bdf26d
12 Mertox UHTEpBAJIOB 1 Bubmmorexa LIOK https://m.edsoo.ru/775f5d99
13 Pemerme . UEMBIX M APOGHO-ALMOHATEHEIX 1 Bbubmorexa LIOK https://m.edsoo.ru/6ec7al07
YpaBHEHHIA U HEPABEHCTB
e | paumonmmnne n chorsmensnes  amoen, | 1 | EuSmiotera LK
pan a mcer. https://m.edsoo.ru/1914a389
ParroHanbHble ypaBHEHHSI U HEPABCHCTB
15 @yukimpa, cmocobsl  SajaHHA  yHKIMK. 1 bubmmoreka [TOK https://m.edsoo.ru/226eeabf
B3anmuo0 00paTHBIE GYHKITUU
16 Tpagux gy, Obnacte onpenenenus u 1 Bbubmmoreka [TOK https://m.edsoo.ru/763e75¢ee

MHOXXCECTBO 3HAYCHHI

¢byakmmu.  Hymm




¢yHxImu. [TpoMeXyTKH 3HAKOIOCTOSIHCTBA

17 UéTHble 1 Heu€THBIE QYHKINU bubnnoreka ITOK https://m.edsoo.ru/ff4564ad

18 Crenienp ¢ nenbiM nokaszateneM. CTaHmapTHast bubmmoreka HOK
(dhopma 3anmcH IeHCTBUTENFHOT'O YHCIIA https://m.edsoo.ru/66446d3e
Hcnonp3oBanue moaxopsmed (GopMer 3amicu

19 JEUCTBUTEIBHBIX  YUCEN  JUIS  pEIIeHus bubnmoreka I{OK https://m.edsoo.ru/6eadc6fl
MIPAKTUICCKUX 3a/1a4 U TPEICTABICHHS TAHHBIX

20 Crenennaz (byH.I.( LWL ¢ HATYPAJIBHBIM H UCTIBIM bubnunoreka I{OK https:/m.edsoo.ru/3f25a047
nokasatesnieM. EE cBolicTBa 1 rpaduk

71 Apudmernueckuit KOpEHb HaTypaJabHOI bubanorexa [HOK
CTENeHU https://m.edsoo.ru/d82c36d4

22 Apuuerneciuii KOpeHp HaTypaIbHOU bubaunoreka L{OK https:/m.edsoo.ru/fe7fc4db
CTEIeHU

23 Croiicrsa . apupumerneckoro KopHA bubanoreka L{OK https://m.edsoo.ru/d0f0b260
HATYpaJbHOM CTCIICHU

o CaoiicTBa apuMeTHIeCKOoro KOpPHsI bubnuoreka HOK
HaTypaJbHON CTENEHU https://m.edsoo.ru/c3389865

25 Croiicrsa . apupumerneckoro KOpHA bubaunoreka LIOK https://m.edsoo.ru/444c¢4b9¢
HaTy'paJ'IBHOI/I CTCIICHU

26 JelicTBus ¢ apupMEeTHIECKUMH KOPHIMHU N—Oii bubnnoreka [HOK
CTETIeHU https://m.edsoo.ru/54b815¢5

27 JleiicTBis ¢ apUOMETHICCKIMH KOPHAMH n—0fi bubanoreka LIOK https:/m.edsoo.ru/83105a0e
CTETIeHU

28 JleiicTBis ¢ ApUPMETHICCKIMH KOPHAMH n—0fi bubanoreka LIOK https://m.edsoo.ru/2ablc7bc
CTETIeHU

29 Aetictsia ¢ apudumeTirieciiMy KOPHAMH n—0i bubanoreka I{OK https:/m.edsoo.ru/eacb053¢
CTeTeHU

30 HAeficrsis ¢ apupMETHECKIMH KOPHAMH n—0i bubanoreka I{OK https:/m.edsoo.ru/8a5ada51
CTeTeHU

31 Pemenue  MppanMOHANBHBIX  YpaBHCHMI M Bbubmorexa LTOK https://m.edsoo.ru/69106ae7
HEPaBEHCTB

32 Pemenne  WppalMOHANBHBIX  YPaBHCHMH M Bubmoreka IIOK https://m.edsoo.ru/9362fea9
HEPaBEHCTB

33 Pemenne wuppanuoHanbHBIX YpaBHEHUH U bubnuoreka HOK
HEPaBEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne  MppanvOHANBHBIX  YpaBHCHMI 1 Bbubmmoreka [TOK https://m.edsoo.ru/de7ca33e
HEPaBEHCTB

35 Pemenne  MppamoHANbHbIX  ypaBHeHMI 1 Bu6smorexa [IOK https:/m.edsoo.ru/87e5e52d
HEpaBEHCTB

36 CpoiicTBa U rpaduK KOpHS n-0i CTEIICHH Bbubmmoreka [IOK https://m.edsoo.ru/ebOcc5e3




37 CoticTBa M rpadMiK KOpHS N-OH CTETIEHH bubnnoreka I{OK https://m.edsoo.ru/5f29b9b5
KonrponsHas pabora 1o TeMe
38 "ApudMeTHyeckuii KOpeHb N—OH CTETeHH. Bbubnmoreka I{OK https:/m.edsoo.ru/f13af630
WppanmonansHble ypaBHEHUsI ¥ HepaBeHCTBa'
39 CrHyc, KOCHHYC W TAaHICHC HMCIIOBOTO bubnnoreka ITOK https:/m.edsoo.ru/5f605ed0
apryMeHra
40 Chiyc, KOCHHYC W TaHTEHC  HHCIOBOTO Bbubnnoreka [{OK https://m.edsoo.ru/ec9f4d78
apryMeHra
41 ApKCHHYC, ~ apKKOCHHYC M pKTAHICHC Bbubaunoreka I{OK https:/m.edsoo.ru/b8f5d49a
YHCIIOBOTO apryMeHTa
42 ApKCHHYC,  apKKOCHHYC M pKTAHICHC bubanoreka LIOK https://m.edsoo.ru/f1ff9220
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKPYKHOCTb,
43 OIpe/ielIeHue TPUTOHOMETPHYECKHUX (DYHKIHIA bubnnoreka [{OK https://m.edsoo.ru/6df195a0
YHCIIOBOTO apryMeHTa
4| ompereremmé mpuronoverpccn gyt BuGmorea HOK
ped P P YHIH https://m.eds0o.ru/6b61c578
YHCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUT'OHOMETpUYECKUE HOPMYJIIBI bubnunoreka [{OK https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUT'OHOMETpUYECKUE (HOPMYJITBI bubnunoreka [{OK https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUT'OHOMETpUYECKUE (HOPMYJIIBI bubnuoreka [{OK https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUT'OHOMETPUYECKUE (HOPMYJIBI bubnmorexa LOK
P P PMY https:/m.edsoo.ru/12d1413¢
49 Hpeo6pa3oi3 arme TPUTOHOMETPHHACCKHX bubmmoreka LIOK https://m.edsoo.ru/e248c5fc
BBIPAXKEHHUI
50 [IpeobpazoBanue TPUTOHOMETPUIECKUX bubnunorexa LIOK
BBIpAXKCHUH https://m.edsoo.ru/09bas5b3d
51 Tpeobpasosanne TPHTOHOMCTPHHICCKHX Bubmoteka LIOK https:/m.edsoo.ru/1f4655da
BBIPXKEHHUI
52 ITpeobp asoBarme TPHTOHOMETPIHECKIX bubnunoreka [{OK https://m.edsoo.ru/76ce9958
BBIPAXKEHHI
53 Ipeobpasosarme TPHTOHOMETPIHECKIX Bubmorexa L{OK https:/m.edsoo.ru/8fa598b5
BBIpAXKEHHI
54 Pemrenne TpUroHOMETPUIECKUX YpaBHEHHNA Bubmmoreka LIOK https://m.edsoo.ru/6baefe19
55 Pemnrenne TpUroHOMETPUIECKIX ypaBHEHUH Bbubmmorexa [IOK https://m.edsoo.ru/alf8d141
56 Pemrenue TpUroHOMETPUIECKUX ypaBHEHHUN Bbubmmorexa [TOK https://m.edsoo.ru/65a0f2d0
57 Pemienne TpUTOHOMETPUYECKUX YPaBHEHUH bubmorexa [oK
P P P https://m.edsoo.ru/0d8a770d
58 Penrenne TpUroHOMETPUIECKUX YpaBHEHUHA bubmmoreka [IOK https://m.edsoo.ru/cec28774




59

Penienue TpUroHOMETpUYECKUX YPAaBHEHUH

bubmoreka [IOK https://m.edsoo.ru/ebeec650

60

O0001eHue o TeMaM "OcHOBHBIE
TPUTOHOMETPUYECKHE (bopMyIIBL.
TpuroHoMeTpudecKkue ypaBHeHHUs"

bubnnoreka [{OK https://m.edsoo.ru/ae44acdc

61

Konrtponpaast pabora mo Tteme "®opmyisl
TPUTOHOMETPHH. Tpuronomerpuueckne
ypaBHeHus"/Bcepoccuiickas IIPOBEPOYHast
pabota

bubnnoreka HOK
https://m.edsoo.ru/b46a8228

62

Urorosas KOHTpOJIbHAs pabora /
Bcepoccuiickas mpoBepouHast padboTa

Bbubnnoreka L{OK https://m.edsoo.ru/188bbf6c

63

O0o001enre, cucTeMaTH3alysl 3HAHUH 32 Kypc
anreOphl M HavaJl MaTeMaTHyeckoro ananuza 10
KJacca

bubaunoreka L{OK https:/m.edsoo.ru/33e6629¢

64

Apudmernueckas u reoMeTpudeckas
nporpeccud. Mcrnonp3oBaHue MPOrpeccu Uis
pelieHusl  peaibHBIX  3aJad  IPUKIAJTHOTO
Xapakxrepa

bubaunoreka LIOK https://m.edsoo.ru/d366698

65

BeckoHeuHo  yObIBafoIass TeOMETPUUECKAs
nporpeccusi. CymMmma OECKOHEUHO YOBIBArOIIEH
reOMETPUYECKOM POTPECCHH

bubaunoreka L{OK https://m.edsoo.ru/1¢cbf72bl

66

@DopMyra CI0XKHBIX ITPOLIEHTOB

bubnnoreka LIOK https://m.edsoo.ru/538fc437

67

@DopMyra CI0XKHBIX ITPOLIEHTOB

bubanoreka LIOK https://m.edsoo.ru/c2627eca

68

O0001eHre, cucTeMaTH3alsl 3HAHUI 32 KypC
ainreOpbl M HaYaJl MaTeMaTHyeckoro ananuza 10
KJacca

bubanoreka LIOK https://m.edsoo.ru/49f1b827

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

68




11 KJIACC

KoanuecTBo 4acoB

Nen/m | Tema ypoka Beero Kontponensie | Ilpakruyeckne fl[:;: J— (?g: :3?:;(:;2;1:}[1,1 e pecypes HpoBhie
padoThI padoThI
1 CreneHsb ¢ pallMOHAILHBIM MTOKA3aTeIEM 1 bubmiorexa HOK
https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeneHu 1 bubmmorexa HoK
https://m.edsoo.ru/ff601408
3 [IpeobpaszoBanue BBIpaXKeHU, conepxammx | | bubanorexa [HOK
palMOHAJIbHbIE CTENECHU https://m.edsoo.ru/3d87e248
4 [Ipeobpa3zoBanue BBIpaXKeHU, conepxammx | | bubanorexa [HOK
palMOHAJIbHbIE CTENECHU https://m.edsoo.ru/343c6b64
5 [Ipeobpa3zoBanue BBIpaXKeHUl, conepxammx | | bubanorexa [HOK
palMOHAJIbHBIE CTENECHU https://m.edsoo.ru/4064d354
6 ITokasarenbHble ypaBHEHUS U HEPABEHCTBA 1 bubnmorexa LOK
https://m.edsoo.ru/be76320c
7 IToka3zaTenbHble ypaBHEHUS U HEPABEHCTBA 1 bubnmorexa LOK
https://m.edsoo.ru/3d408009
8 [loxa3aTenpHbIC YypaBHEHHS U HEPABEHCTBA 1 bubmuorexa 1OK
https://m.edsoo.ru/bd5ff0ec
9 [loxa3aTenpHBIC YpaBHEHHS U HEPaBEHCTBA 1 bubmuorexa HOK
https://m.edsoo.ru/cebf10c6
10 [loxa3aTenpHBIC YpaBHEHHS U HEPABEHCTBA 1 bubmuorexa HOK
https://m.edsoo.ru/536de727
11 [NokazatenbHast QyHKIUS, e€ CBOMCTBA U rpaduK 1 EESJSI:P/I/(;IT:;SOOI W/85bc8132 1OK
12 g:;;g;;;:}?;M H%iz(;:ieneﬁc.) HozzzdaienLngegeyiiumc. 1 1 bubmiorexa 1OK
[Toxa3zaTenpHbIC YpaBHEHUS U HEPaBEHCTBA" https://m.edsoo.ru/58¢8¢212
13 Jlorapugu wmcna ! Eggi?;)n:.e;;soo.ru/3e3230d4 o
14 JlecsaTuHbIC U HATYPAJIbHBIC JIOrApH(PMBI 1 Eggi?;)n:.e:c?soo.ru /lea72162 [oK
15 [IpeoOpa3oBanue BEIpaxeHUi, coaepxkamux jJorapupmer | 1 bubmorexa [oK
https://m.edsoo.ru/da48154c¢
16 [IpeoOpa3oBanue BEIpaxeHUi, coaepxkamux jJorapupmer | 1 bubmorexa [oK
https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BEIpaxeHUH, coaepxkamux jJorapupmer | 1 bubmorexa [oK

https://m.edsoo.ru/fe189f2d




bubnuoreka

LIOK

18 [Ipeobpa3oBaHue BBIpaXKEHHH, COEPIKAIINX JTIOTapUPMbI https//m.edsoo.ru/fadb8aas
19 Jlorapugmudeckne ypaBHEHHUS 1 HEPABEHCTBA bubmiorexa [oK
https://m.edsoo.ru/3034724e
20 Jlorapugmudeckne ypaBHEHHS U HEpAaBEHCTBA bubmiorexa [oK
https://m.edsoo.ru/712ac2d9
21 Jlorapugmuyeckne ypaBHEHHS U HEpPAaBEHCTBA bubmiorexa HOK
https://m.edsoo.ru/9e3f4bc9
22 Jlorapugmuyeckne ypaBHEHHS U HEPAaBEHCTBA bubmiorexa HOK
https://m.edsoo.ru/15bclcfb
23 Jlorapudmuyeckas GpyHknus, e€ cBolcTBa U rpaduk }]?;ISJ::I;I/OrrTLe:dasoo.r 1/d68bbedd HOK
24 Jlorapudmuyeckas GpyHkuus, e€ cBolcTBa U rpaduk E;ISJ::I;IEIT]?:;SOOI w9d102051 HoK
25 Tpuronomerpuyeckue GpyHKINH, UX CBOHCTBA U TPadUKH bubmiorexa HOK
https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GpyHKINH, UX CBOHCTBA U TPaUKH bubmuorexa HOK
https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuyeckue GpyHKINH, UX CBOHCTBA U TPadUKH bubmuorexa HOK
https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckne GpyHKIUH, UX CBOWCTBA U TPadUKH bubmorexa HoK
https://m.edsoo.ru/24ab3c53
29 [IpuMeps! TPUTOHOMETPUIECKUX HEPABEHCTB bubmuorexa HOK
https://m.edsoo.ru/5272b9al
30 [IpuMeps! TPUTOHOMETPUIECKUX HEPABEHCTB bubmuorexa HOK
https://m.edsoo.ru/0c837397
31 [IpuMeps! TPUTOHOMETPUIECKUX HEPABEHCTB bubmiorexa 1OK
https://m.edsoo.ru/e6e1901f
32 [IpuMeps! TPUTOHOMETPUIECKUX HEPABEHCTB bubmiorexa 1OK
https://m.edso0.ru/0f903c75
Konrtponbaass pabora mo teme "Jlorapudmuueckas
33 GyHKIHS. Jlorapudmudeckue YpaBHEHHSI " bubnuoreka LHOK
HepaBeHCTBa. TpuroHomerpuueckue QGYHKIMA W UX https://m.edsoo.ru/10130727
rpaduku. TpuroHoMeTpuyecKre HepaBeHcTBa"
Bubnnoreka OK
34 Henpepeiprbie by https://m.edsoo.ru/403bfb0d B
35 Mertox HHTEpBAIIOB [T PEIICHUST HEPAaBEHCTB bubmorexa [oK
https://m.edsoo.ru/6db0b423
36 Mertox HHTEpBAIOB [UIS PELICHUS HEPABEHCTB bubmorexa [oK

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




bubnuoreka

LIOK

37 Tpomssonias yritmm https://m.edsoo.ru/0731ad3d
bubnnoreka HOK
38 Tpomssonias yritmm https://m.edsoo.ru/723dd608
39 I'eomeTprueckuii U PU3UUECKUA CMBICI ITPOM3BOTHON buGimorexa HOK
https://m.edsoo.ru/6¢8d36ff
40 I'eomeTpryeckuii U GU3UUECKUN CMBICIT IIPOU3BOTHON buGimorexa HOK
https://m.edsoo.ru/a413eca9
41 [Ipou3BOIHBIC 3JIEMEHTAPHBIX ()YHKITHIA buGimorexa HOK
https://m.edsoo.ru/c7550e5f
42 [Ipou3BOIHBIC 3JIEMEHTAPHBIX ()YHKITHIA bubimorexa HOK
https://m.edsoo.ru/14ab3cdb
[IponsBogHast  cyMMBbl, MPOU3BENCHUS,  YAaCTHOIO bubanoreka [HOK
43
GyHKIMH https://m.edsoo.ru/c12a0552
[IponsBogHast  cyMMBbl, MPOU3BENCHUS,  YAaCTHOIO bubanoreka [HOK
44
GyHKIUH https://m.edsoo.ru/d598f201
[IpousBogHast  CyMMbl,  TNPOWU3BENEHUS,  YACTHOTO bubanoreka HOK
45 ¥
GyHKIUH https://m.edsoo.ru/1de34d4d
46 [IpumeHeHUe NPOW3BOIHON K HCCIENOBAHHIO (YHKIMNA bubnnoreka [HOK
Ha MOHOTOHHOCTb M 9KCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IpumeHeHne MPOU3BOAHON K HCCIEAOBAHUIO (DYHKIHIA bubnunoreka LIOK
HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/a8caSad4
48 [IpumeHeHne MPOU3BOAHON K HCCIEAOBAHUIO (DYHKIHIA bubnunorexa LIOK
HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [IpumeHeHne MPOU3BOAHON K HCCIEAOBAHUIO (DYHKIHIA bubnunorexa LIOK
HA MOHOTOHHOCTH M 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxmenrne HauOOIBIIET0 M HAUMEHBIIETO 3HAYEHHUS bubanoreka HOK
(GyHKIMU Ha OTpe3Ke https://m.edsoo.ru/fac78f05
5 HaxoxaeHne HauOOJBIIEIO0 M HAMMEHBIIETO 3HAYCHHS Butmorexa LIOK hitps://m.edsoo.ru/fb6aSact
(GyHKIMU Ha OTpe3Ke
52 Haxoxienne HaubONBINEro M HAMMCHBIICTO 3HAYCHH Bbubmorexa LTOK https://m.edsoo.ru/cffcb7e5
(GYHKIMU Ha OTpE3Ke
53 Haxoxaenue HauOOJIBIIEr0O M HAUMEHBIIEr0 3HAYECHUS bubnnoreka HOK
(GYHKIMU Ha OTpE3Ke https://m.edso00.ru/d9469916
54 Haxoxnenue HauOOJIBIIEr0O M HAUMEHBIIEr0 3HAYEHUS bubnnoreka HOK
(YHKIIMU Ha OTpE3Ke https://m.edsoo.ru/ad15000e
55 Haxoxmenrne HamOOJIBIIET0 WM HAWMMEHBIIETO 3HAYEHUS bubnnoreka HOK
(YHKIIMU Ha OTpe3Ke https://m.edsoo.ru/86adcbfd
56 [Ipumenenne TIPOU3BOTHON IS HaXO0XIICHUSI bubnmnoreka HOK

HaWIyqdmiero peluceHusA B NTPUKIAOHBIX 3aJavax, jIsd

https://m.edsoo.ru/13205d80




OlpeNieNIeHUss CKOPOCTU IHpolLecca, 3aJaHHOro (HhopMyIoi
Wi rpauKoM

Konrponpaast pabora mo Tteme "IlpomsBomHas.

bubnuoreka

LIOK

>7 [Tpumenenue npon3BogHON" https://m.edsoo.ru/f8ed5f99
58 ITepBooOpasHas. Tabmuia IepBOOOPA3ZHBIX buGimorexa HOK
cpBOODpasHas. 1abilia NepBoobpas https://m.edsoo.ru/d777edf8
bubaunoreka HOK
59 [lepBooOpa3nas. Tabmuiia mepBooOpa3HBIX https://m.eds0o.ru/30¢3697b
60 Wnrerpan, reomerpudeckuid W (QU3MYECKUA CMBICT bubnnoreka [HOK
HHTErpana https://m.edsoo.1u/391272c9
61 Wnrerpan, reomerpudeckuid © (QU3MYECKUH CMBICH bubanoreka [HOK
HHTErpana https://m.edsoo.ru/d359fb5f
62 Wnrerpan, reomerpudeckuid W (QU3MYECKUI CMBICH bubanoreka [HOK
HHTErpana https://m.edsoo.ru/07eb464b
63 Brruncnenue HHTerpaja o bopmyie bubanoreka [HOK
Herorona—JleiiOHuIa https://m.edsoo.ru/b9b225¢3
64 Brruncnenue UHTErpana o bopmyie bubnnoreka [HOK
Herorona—Jle#iOHura https://m.edsoo.ru/b800deb4
65 Brruncnenue UHTErpana o bopmyie bubnnoreka [HOK
Herorona—JleiiOHuIa https://m.edsoo.ru/f5eed075
66 Beruncienue UHTEerpaja o bopmyie bubnunoreka LIOK
Herorona—JleiiOHuIa https://m.edsoo.ru/41da431a
67 CucremMbl TUHEHHBIX YpaBHEHUN bubmuorexa 1OK
P https://m.edsoo.ru/b648235a
68 CucTeMbl TUHEHHBIX YpaBHEHUN bubmuorexa HOK
P https://m.edsoo.ru/5ab83864
69 Pemenne npuxiagHelx 3agad C IOMOIIBIO CHUCTEMBI Bubnuoreka HOK
JUHEHHBIX YpaBHEHUN https://m.edsoo.ru/a4d65ee5
70 Pemenne npuxiagHelx 3agad C IOMOIIBIO CHUCTEMBI Bubnuoreka HOK
JUHEHHBIX YpaBHEHUN https://m.edsoo.ru/aa5962¢l
T | uppaonamsm,  moKEATeTSX.  TompHOMHSCCKS Bufimsorexs LOK
Ppatond ’ : P https://m.edsoo.ru/48190472
YpaBHEHHIi 1 HEPABEHCTB
72| uppaonam,  moRATeTX.  FopHOSCCKY Bufimsoresa LOK
Ppatmond ’ : P https://m.edsoo.rw/2dbd3859
YpaBHEHHI 1 HEPABCHCTB
7| uppaonas,  noRATeT.  ompbCCRY Bufmsorexs LOK
ppalt . > i P https://m.edsoo.ru/7ab8d17e
YpaBHEHHIA U HEPABCHCTB
74 CucteMbl W COBOKYIHOCTH IIENBIX, PAIMOHAIBHBIX, Bubnmnorexa HOK




HUppaAlMOHAJIbHBIX, IIOKA3aTCJIbHBIX, J'IOl"apI/I(lJMI/I‘-ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://m.edsoo.ru/81cccfe9

Ucnonp3oBanne rpadukoB (YHKIMHA Ui penIeHHs

bubnuoreka

NOK

s YpaBHEHUH U CUCTEM https://m.eds00.ru/039949bf
76 I/ICHOJ'HBO?aHI/Ie rpa¢ukoB (QYHKIMH Ui penieHus bubnnorexa [HOK
YpaBHEHHUH U CUCTEM https://m.edsoo.ru/a7d95f79
77| pewmenio NaTewaTIMoCH 3atat  sa7at 13 pastn BuSmaoross HOK
o6acTeil HaYKH U peaTbHOM KUHH https://m.edsoo.ru/ca878deb
73 Konrtponpaass pabora mno Teme "UHTerpan wu ero bubanorexa [HOK
npuMeHeHus. CucteMsl ypaBHeHUI" https://m.edsoo.ru/471c735b
79 HatypanbHble U Lienble yucia B 3ajJadax U3 peasbHOM bubanorexa [HOK
JKU3HU https://m.edsoo.ru/3ceel327
30 HatypanbHble U Lienble yucia B 3ajJadyax U3 peasibHOM bubanorexa [HOK
JKU3HU https://m.edsoo.ru/a35a131d
3] HatypanbHble 1 Lienble 4ucia B 3aJadax M3 pearbHOU bubnuoteka [HOK
JKU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3Haky JeNMMOCTH LENbIX YNUCEN Bubmiotexa HOK
https://m.edsoo.ru/51696a67
83 [Ipu3HAKH JETUMOCTH IIEIBIX YHUCET bubmuorexa 1OK
https://m.edsoo.ru/fab81cOe
84 [Ipu3HAKH JETUMOCTH IIEIBIX YHUCETT bubmuorexa HOK
https://m.edsoo.ru/ef2c6e43
35 [loBTopenue, o000O0IIEHHE, CHCTEMATH3AlMS 3HAHHU. bubnnoreka ILHOK
YpaBHeHHS https://m.edsoo.ru/0312cf8c
36 [loBTopenue, o000O0IIEHHE, CHCTEMATH3AlMS 3HAHHU. bubnnoreka IHOK
YpaBHeHHS https://m.edsoo.ru/247d2fe7
37 [loBTopenue, o000O0IIEHHE, CUCTEMATU3AIMS 3HAHHM. bubnnoreka IHOK
YpaBHeHHA https://m.edsoo.ru/e8b87729
38 [loBTopenue, o0000IIEHHE, CHCTEMATH3AlUSI 3HAHHU. bubnnoreka IHOK
YpaBHEeHHS https://m.edsoo.ru/1bf2{b98
89 [loBTopenue, o0000IIECHHE, CHCTEMATH3AlUS 3HAHHU. bubnuoreka LHOK
YpaBHEHHS https://m.edsoo.ru/9c44cb6beca
90 [loBTopenue, o0000IIECHHE, CHCTEMATH3AlUS 3HAHHU. bubauoreka LHOK
YpaBHEHHS https://m.edsoo.ru/337aad59
01 [loBTOpenue, 000O0mIeHNE, CHCTEMATH3AIMs 3HAHWMA. Bubnunorexa HOK
HepaBencrea https://m.edsoo.ru/a86014el
9 [loBTOpenme, 000O0mIEHNE, CHCTEMATH3AIMs 3HAHHMA. Bubnunorexa HOK
HepaBencrea https://m.edsoo.ru/5c45a60a
93 [loBTOpenue, 0000ImIEHNE, CHCTEMATH3AIMs 3HAHHM. Bubnunorexa HOK




HepaBeHncta

https://m.edsoo.ru/19304aba

04 [loBTOpeHue, 000O0IICHUE, CHCTEMAaTH3AIMs 3HAHWMA. 1 bubanoreka HOK
HepaBeHncta https://m.edsoo.ru/c3d4b282

05 [ToBTOpeHMe, 0000IIEHNE, CHCTEMATH3alUs 3HAHWM. 1 bubanoreka HOK
CucteMsl ypaBHEHUH https://m.edsoo.ru/a20b8a4c

% [ToBTOpeHue, 0000IICHUE, CHCTEMAaTH3AIMs 3HAHHMA. 1 bubaunoreka HOK
CucteMsbl ypaBHEHUH https://m.edsoo.ru/a012476d

97 [ToBTOpeHue, 0000IICHUE, CHCTEMAaTH3AIMs 3HAHHMA. 1 bubaunoreka HOK
DyHKIMH https://m.edsoo.ru/d620c191

08 [ToBTOpeHue, 0000IICHUE, CHCTEMAaTH3aIMs 3HAHHMA. 1 bubaunoreka HOK
DyHKIMH https://m.edsoo.ru/7017196f

99 Hrorosas KOHTpoNbHAs paboTa 1 E;ISJSI:I;I/Oan:;soo.r /5139889 HoK

100 Urorosas koHTpONbHas paboTa 1 bubnnoreka L{OK https://m.edsoo.ru/2276973

101 O0o0mieHune, cucTeMaTH3anus 3HaH|H 32 Kypc anreOpbl u 1 bubanorexa [HOK
Havas MmaTematuyeckoro anaiausa 10-11 kmaccoB https://m.edsoo.ru/3330f7ef

102 O0o00meHne, cucTeMaTH3alus 3HAHUI 33 Kypc anreOpbl 1 1 bubanoreka ILHOK
Havas MmaTematuyeckoro anaiau3a 10-11 kimaccoB https://m.edsoo.ru/cead345e
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MPOBEPAEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHHUSA OCHOBHOMU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KIIACC
Kon . .
DOBEDSIEMOro IIpoBepsiemble mNpeaMeTHbIE pPe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeJbHOW TNPOrpPamMMBbI
posep cpeaHero oouero 00pa3oBaHus
pe3yabTara
1 Uucna v BEIUMCIECHUS
L1 OmnepupoBath MOHATHSMH: PALHOHANBGHOE W JIEHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAS W JIECATHYHAS JIPOOb,
’ TIPOLIEHTHI
1.2 BeimonHATh apudMeTHUecKre onepalnyy ¢ palMOHAIBHBIME U JISWCTBUTEIBHBIMU YUCIAMHU
13 BeimonHATs pHONMKEHHBIE BBHIYUCICHUS, HCIONB3YsS NPaBWIa OKPYIJICHUS, JAENaTh NPUKHIKY U OLEHKY
) pe3yabpTaTa BEIYUCICHUN
OmnepupoBath MOHATHUSMH: CTENEHb C LENBIM IIOKa3aTesieM, CTaHAapTHas (opMa 3aricu JeWCTBUTEIHHOTO
1.4 Yucia, KOpeHb HaTYpaJlbHOM CTEIeHH; HMCIIONB30BaTh IOIXOIIIYI0 (OPMY 3amucy AeHCTBUTEIBHBIX YHCET
JUIsL peIlIeHUsI TPAaKTHYECKUX 33]a4 M IPEICTaBICHHs TaHHBIX
15 OnepupoBaTh MOHATHUSIMH: CHHYC, KOCHHYC M TaHI€HC MPOW3BOJIBHOTO YIJa; HCIOIb30BaTh 3alluCh
) IPOU3BOJIBHOTO yIyia yepe3 o0paTHbIe TPUTOHOMETPHYECKUE (PYHKIHH
2 YpaBHEeHHs U HEPABEHCTBA
1 OnepupoBaTh MOHATHAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0€, PAallMOHAIbHOE, MPpalMOHAIBEHOE
) ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YpaBHEHHE
2.2 BeimmosHATh Mpeodpa3oBaHusi TPUTOHOMETPHUYECKHX BBIPaXKEHUH U peliaTh TPUTOHOMETPUYECKUE YPaBHEHHS
23 BruITTOIHATE rlpeo6pa3OBaH1/m HCIbIX, pallMOHAJIBHBIX W HUppAllMOHAJIBHBIX Bpra)KeHHﬁ n pe€luiaTb OCHOBHBIC
’ THUIBI HCJIBIX, PAIIMOHAJIBHBIX U UPPAIIMOHAJIbHBIX y'paBHeHI/Iﬁ 1 HCPABCHCTB
7.4 HpI/IMeHHTL YpaBHEHHSA W HEPABEHCTBA Ui PCEHICHHSA MAaTEMAaTHYCCKUX 3aJad W 3aJad H3 pasiInIHbIX
) obacTeil HAyKH W peajibHOU KU3HU
25 MOZ[CJ'II/IpOBaTB PCaJIbHBIC CUTYallUu Ha SA3BIKE anre6p1)1, COCTaBJIATH BBIPAXKCHUS, YPaBHCHHUS, HEPABECHCTBA
) 0 YCIJIOBHUIO 33/1a4H, UCCIIEJ0BATh MIOCTPOCHHBIE MOJIEIH C MCIIOJIb30BAHUEM armapaTa ajaredpbl
3 Oyskuun u rpaduxu
31 OmnepupoBath MOHATHSIMHU: (QYHKIHMS, CHOCOOBI 3aiaHusi (YHKIMH, OOJIACTh ONPEACICHHS W MHOMXECTBO
) 3Ha4YeHUH QYHKIMH, rpaduk GYHKIMY, B3aUMHO 00paTHbIe ()YHKIMN
39 OnepupoBaTh MOHATUSMH: YETHOCTh W HEYETHOCTh  (YHKIMH, HYIMM (QYHKUUH, [POMEXKYTKH
) 3HAKOMOCTOSHCTBA
33 Hcnonb3oBath rpaduku GYHKIUMI IS pellieHUs] YpaBHEHUI
34 Crpouth 1 uuTaTh rpaduKy JTUHEHHONW (DYHKIMH, KBaPAaTUUYHON (YHKIIMH, CTENEHHON (YHKIMHU C IEIbIM
MoKa3aTeseM
35 HUcnonb3oBath rpaduku GYHKIMH U1 UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4 U3
) JPYruxX y4eOHbBIX MPEIMETOB U peabHOU JKU3HH, BhIPaXaTh HOpMyliaMH 3aBUCUMOCTH MEXK]y BeJIHYHMHAMU
4 Hauana MatemMaTH4YecKOro aHanmsa
4.1 OnepupoBath MOHATHIMH: IIOCIEAOBATEILHOCTD, apU(METHIECKas! U TEOMETPHIECKas POrPecCuu
49 OmnepupoBaTh TOHATHUSIMHU: OECKOHEYHO YOBIBAIOIIAs T'€OMETpHUECKas MpOorpeccus, cCymMma OECKOHEYHO
yOBIBAOIIEH TEOMETPHYECKON IPOTrPECCUH
4.3 3amaBaTh [OCIEIOBATENIFHOCTH PA3IHYHBIMU CIIOCO0aMHU
44 Hcnonb30Bath CBOICTBA NOCIEN0BATENLHOCTEN U NPOrPECCUI ISl PELLEHMSI pealbHbIX 3a7a4 MPUKIAJHOIO
) xapakrepa
5 MHOXecTBa U JIOTHKA
5.1 OmnepupoBaTth MOHATHSIMHU: MHOXKECTBO, ONEPAIMU HAJl MHOYKECTBAMHU
59 Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jjisi OMHCAHUSI PEANbHBIX TPOLECCOB U SIBICHUH, NPU
) PEIICHUH 3324 U3 APYTUX YIeOHBIX MPEIMETOB
5.3 OmneprpoBath MOHATHSIMH: ONPEENICHIE, TeOpeMa, CIES/ICTBHE, JOKA3aTEIIbCTBO
11 KIIACC
Kon . .
DOBEDSIEMOro IIpoBepsieMble mNpeAMeTHbIE Pe3yJabTATbHI OCBOEHHSI OCHOBHOIi 00pa30BaTeJbHOW MPOrpaMMbl
posep cpeIHero oduero 06pa3oBaHus
pe3yjbTara
1 Yucna 1 BbIUKCIECHUS
11 OmneprpoBaTth MOHATHSAME: HaTypaIbHOE, IEJ0€ YNCII0; MCIIOB30BaTh NPU3HAKH JIETMMOCTH IIEIBIX YHCE,
) pasiioKEeHUE YUCIIa Ha POCThIC MHOXKHTENH JUTS pelIeHHUs 38084
1.2 OrneprpoBaTh MOHATHEM: CTEIICHb C PALMOHAILHBIM ITOKa3aTelleM




1.3 OmnepupoBaTh MOHATHIMU: JIOTAPH(M UHCIA, ICCATHYHbIE U HATYPAJIbHBIC JOrapu(pMbl

2 YpaBHEHUs 1 HEPABEHCTBA
[IpuMeHSATh CBOWCTBA CTCMEHU Ui TPEOOpa3OBaHWS  BBIPAKCHU, ONCPHUPOBATH  TOHATHIMHU:
2.1 MOKa3aTeIbHOE ypaBHEHHWE U HEPABEHCTBO; pEIIaThb OCHOBHBIC THUIBI IOKA3aTENIbHBIX YpPaBHEHUN H
HEpaBEHCTB
BremonHATE  TpeoOpa3oBaHUS  BRIPAKCHUHA, COMACPIKANIMX JIOTapU(MBI; ONCPUPOBATh TOHSITHIMHU:
2.2 Jorapu()MUIECKOe YpaBHEHHE W HEPABCHCTBO; PEIIaTh OCHOBHBIC THUITHI JIOTAPU(MUUCCKUX YpaBHECHUH H
HEpaBEHCTB
2.3 Haxonuts pemenus pocTedyux TPUrOHOMETPUIECKHX HEPABEHCTB
24 OHepE/IpOBaTB HOHHTE/IHMI/IZ CHUCTeMa JIMHEHHBIX YpaBHEHHM M €€ pelIeHHe; HCIOJIb30BaTh CHUCTEMY
JIMHENHBIX YpaBHEHHM JUIsl pElICHUs TPAKTHUECKUX 3a]1a4
2.5 HaxoauTs penienns npocTednx CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUH U HEPABEHCTB
26 MonenupoBath peabHbIC CUTYAIMH Ha SI3BIKE alireOphl, COCTABIISITh BRIPAXKCHHUS, YPABHECHU, HEPABCHCTBA
Y CHCTEMBI TI0 YCIIOBHIO 3a/IaUH, UCCIICIOBATh TIOCTPOSHHBIC MOJICITH C UCITOJIb30BAaHUEM allapara areOphl
3 Oysakuuy U rpaduKu

OnepupoBaTh TOHATHSAMU: TepHOAMYECKas (YHKLIUS, IPOMEXYTKH MOHOTOHHOCTH (YHKIMH, TOYKH
3.1 9KCTpeMyMa (YHKIUH, HAaUOOJNbIllee U HaMMeEHbIlee 3HaYeHHs] (DYHKIUHM Ha MPOMEKYTKE; MCIIOIBb30BaTh UX
JUIs ccieioBanus (pyHKIMK, 3aIlaHHOM Tpad KoM

OnepupoBaTh MOHSTHAMU: Tpa(UKy MOKa3aTEIbHOM, JTOrapu(MUIECKOH U TPUTOHOMETPHUYECKHX (DYHKIIUIH;

3.2 nU300pakaTh X Ha KOOPJAWHATHOM IJIOCKOCTH M UCIIOIB30BaTh JJIsl PEIIICHUS YPABHEHHUI M HEPABCHCTB

33 N3o0paxxats Ha KOOpI[I:IHaTHOf?I IUIOCKOCTH rpaduKy JTUHEHHBIX YpPaBHEHUH W WCIONB30BATH WX JUIS
PEUICHUA CUCTEMBI JIMHCUHBIX ypaBHeHI/II/I

34 Hcnonb3oBaTh rpaduku (QyHKIMHA Ui MCCIIEOBAHUsI MPOIECCOB M 3aBUCUMOCTEH M3 JIPYTHX y4eOHBIX
JUCLIUITIINH

4 Hauvana maTemMaTnueckoro aHaansa

41 OnepupoBaTh  NOHATHSAMH:  HeNpepbiBHAs ~ (QYHKUMS, TPOM3BOAHAS  (YHKLMH,  HCIOJIb30BATh

) reoMEeTPHYECKUi U (PM3HUYECKUI CMBICI MPOM3BOAHON JIJIsl pElIeHH s 33134

42 Haxom/m, MPpONU3BOJHBIC DJJICMCHTAPHBIX d)yHKLIHﬁ, BBIYHCIIATE IPOU3BOJIHBIC CyMMbI, MpOou3BEACHMA,
4acTHOro (yHKIIHIA

43 Hcnonp3oBaTh MPOM3BOAHYIO JUIsl MCCIEA0BaHUS (PYHKIUK HA MOHOTOHHOCTh M DKCTPEMYMbI, PUMEHSIThH
pe3yNbTaThl UCCIEA0BAHUS K IOCTPOSHHIO IpaduKoB

44 Vcnonp30BaTh NPOM3BOAHYIO U HAXOXACHHS HAWIYYIIEro PEUIeHHs B MPUKIATHBIX, B TOM YHCIE
COLIMAJIFHO-KOHOMUYECKHUX, 3a/1a4ax

45 OnepupoBath MOHATHAMU: MEPBOOOpA3HAS U MHTErPaj; NOHUMATh TE€OMETPUUYCCKUA 1 (HU3MUECKUI CMBICI
HHTErpaia

46 Haxoaute mnepBooOpa3Hble 3JIEMEHTAPHBIX (QYHKIUiA, BBIUUCIIT HMHTErpain mo ¢opmyne HproToHa —
JleitOuma

47 Pemiate mpukiasHble 3aadd, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKOro M (PM3MYECKOT0 XapakTepa,
CpeACTBaMHU MaTEMAaTUIECKOr0 aHAJIN3a

MNMPOBEPSEMBIE DJIEMEHTBI COAEP KAHUSA
10 KUVIACC

Kon IIpoBepsiemMblii 3J1eMeHT COAePKAHUSA

1 Yucna U BEIYUCIICHUS
Pammonansuple gncna. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOHU, MPOIEHTHI, OECKOHEYHBIE MEPHUOAMICCKIE

11 Jnpobu. ApudmMerndeckue onepanun ¢ paloHaIbHBIMU YUCIAMH, IPEOOPA30BAHUSI YHCIOBBIX BBIPAKEHUI.

[Ipumenenne npoOeii W MPOIEHTOB IJIS PEUICHUS MPUKIAJHBIX 33a4ad W3 Pa3IMIHBIX OTpaciieil 3HAaHWH U
peanbHOM KU3HU

JeiicTBUTEeNnbHBIE YHCNA. PalmoHanbHBIE W HppalMoOHAJbHBIC 4YHCIA. APHUPMETHYECKHE OIEpaluu C
1.2 JNEHCTBUTEIbHBIMU YncIaMu. 1IpuOmmkEHHBIE BBIYMCICHHS, NPAaBWIAa OKPYIJIICHUS, NPHUKHAAKA M OIECHKA
pe3ynbTaTa BBIYHUCICHUI

Crenenp c nensiM mokazaTteneM. CranmapTHas (opma 3ammch NeHcTBUTENHHOrO dmcia. Vcmoiap3oBaHue

1.3 noaxoAsen (GopMbl 3aIMCH NEHCTBUTENBHBIX YHMCEN IJIS PEIICHNS MPAKTHIECKUX 3a/1a4d ¥ IPeICTaBICHHS
JIAHHBIX

14 ApudmMernuecknii KOpeHb HATYpaJbHOW cTeneHu. JleHcTBruA ¢ apudMETHIECKIMH KOPHSIMH HaTypalbHON
] CTCIICHH

15 CuHyc, KOCMHYC W TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO

apryMenra

2 YpaBHEHHS U HEPABEHCTBA




2.1 ToxmecTBa v TOXIECTBEHHBIC IPEOOPA3OBaAHHS

2.2 [IpeoOpa3oBaHUe TPUTOHOMETPUIECKHUX BhIpaKeHHH. OCHOBHBIC TPUTOHOMETPHUCCKUE POPMYITBI

2.3 YpaBHeHUe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellicHne HepaBeHCTBA. MeTo]] HHTEPBAJIOB

2.4 Pemenye nenbix u ApoOHO-palMOHAIFHBIX YPAaBHEHUH M HEPABEHCTB

2.5 PerreHue uppalmoHaIEHBIX YpaBHEHUN U HEPABCHCTB

2.6 PerreHue TpUroHOMETPHICSCKUX YPaBHEHUHA

27 [IpuMeHeHne ypaBHEHHMII W HEPAaBCHCTB K PEIICHHI0 MATEMAaTHYCCKUX 3a7ad W 3aj]ad W3 Pa3IMIHBIX

) o0JIacTel HayKU M peasTbHOM KU3HU

3 OYHKITUH U TpaQUKH

3.1 OyHK1HsI, croco0s! 3ananus GyHkun. ['paduk dyrkun. Bzaumao oOpaTtHbIe (hyHKIUH

32 OOnacte  ompeneneHuss W MHOXECTBO 3HaueHWd  ¢ynkimwm. Hymun  ¢dyeknmu.  [IpoMexyTku

) 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC () YHKIIUU

33 CTeHeHHaSi (GYHKIUS ¢ HATYPAIBHBIM U IIENBIM Toka3zareneM. EE cBolicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHS 1-OU CTETICHU

34 TpuroHoMeTpuieckas OKPyKHOCTb, OIPEIEICHUE TPUTOHOMETPHICCKUX (QYHKITHI YHUCIOBOTO apryMeHTa

4 Hauana MaremaTrueckoro aHajan3a

4.1 ITocmeqoBaTenLHOCTH, CIIOCOOBI 3aJaHMsI MOCIEA0BaTeIbHOCTEH. MOHOTOHHBIE MTOCAEI0BATENHHOCTH
Apudmernueckas ¥ TeOMETPUIECKas Mporpeccud. beCkOHEUHO yOBIBAIOIIas TeOMETPUIECKast TPOrPECCHS.

4.2 Cymma OCCKOHEYHO yOBIBAIOIIECH TeOMETpUYEeCKOi mporpeccur. DopMmyna CIOXKHBIX MPOIICHTOB.
Hcnonp30BaHue MIPOrPEeCCUU TSl PENICHHs PeaIbHBIX 3aj[ad MPHKIIAHOTO XapaKTepa

5 MHOXeCTBa U JIOTHKA
MHoXecTBO, omepanuu HaJl MHoxkecTBamH. Jlmarpammbl Diinepa — Benna. [IpuMeHeHHe TeopeTHKO-

5] MHO>XKECTBCHHOI'O armapaTa JJI1 OIIMCaHUA peaanblx l'[pOIleCCOB u ﬂBHCHHﬁ, HpI/I peH_IeHI/II/I 3a1a4 U3
JPYrux y4eOHbBIX MPEIMETOB

52 Omnpenenenue, Teopema, CIeACTBUE, JOKa3aTeIbCTBO

11 KJIACC

Kox IIpoBepsieMblii 3J1eMeHT ColePsKaAHUsI

1 Yucna U BBIYUCIICHUS

1.1 Hatypassabie u niensie uncna. [lpu3Haku 1enUMOCTH HETBIX YHCeT

1.2 CreneHp ¢ palioHaJIbHBIM IOKa3aTesneM. CBOICTBA CTENICHH

1.3 Jlorapudm yucna. JlecsiTHYHbIC U HATYPAJIbHBIC JIOTAPH(PMBI

2 YpaBHeHHs U HEPaBEHCTBA

2.1 [Ipeobpa3oBaHue BhIpaKEHHUH, COJEPIKAIINX JIOrapUPMbI

2.2 [IpeoOpa3oBaHue BRIpaXKEHUH, COAEPKAIINX CTEIIEHH C PallMOHANIBHBIM MTOKa3aTeJIeM

2.3 [IprMepsl TPUTOHOMETPUIECKUX HEPABEHCTB

24 [Toxa3zaTenpHBIC YypaBHEHHS U HEPaBEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHsI 1 HEPABEHCTBA

26 Cucremsl 5 JIMHEMHBIX YypaBHEHUM. PelleHue MNpuKiIagHbIX 3a7ad € IIOMOLIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

2.7 CHCTEeMBI U COBOKYITHOCTH PAIlMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB

28 [IpumMeHeHre ypaBHEHHH, CHCTEM W HEPABEHCTB K PEIICHUI0 MaTEMATHIECKUX 3a/1a4 U 3a7a4 U3 Pa3iIHIHbIX
o0JiacTell HayKu M peabHOM JKU3HU

3 Oynkuun u rpaduKu

31 Oynknus. [epronuueckue ¢pyHkuuu. [IpoMexyTku MOHOTOHHOCTH (HYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkimu. Haubonpliee 1 HauMeHbliee 3Ha4eHHe (YHKIIMU Ha TIPOMEXYTKE

3.2 TpuroHoMmeTpudeckre GyHKITNH, UX CBOUCTBA U TpadUKI

3.3 [TokazaTenpHas u torapudmMudeckas GyHKITIMH, UX CBOWCTBA U rpaduKu

34 Hcnonp3oBanue rpadukoB QYHKIMH U peICHNs] YpaBHEHUHN U JIMHEHHBIX CHCTEM

35 Hcnonp3oBanue rpadukoB GYHKIIUH U MCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3ZHUKAIOT
IIPH PEUICHUH 3a7a4 U3 PYIUX yIeOHBIX IPEIMETOB M PEaTbHOM KU3HU

4 Hauana MaTeMaTHUeCKOro aHajan3a

4.1 HenpepriBable QpyHKITNI. MeTom HHTEPBAIOB IS PEIICHUS HEPABEHCTB

4.2 [TponsBonHas ¢pyHkmH. I'eoMeTprudecKknii M GU3NUECKUNA CMBICI MPONU3BOTHOMN

43 [IpomsBomHbIe 31MeMeHTApHBIX (QyHKIHH. DOPMYITBI HAXOXKACHHUS MPOU3BOTHON CYMMEI, TTPOM3BEACHUS U

YacTHOTO ()yHKITHHA




HpI/IMGHGHI/IG HpOPI3BOZ[HOI>i K HCCIICIOBAHHUIO (byHKHI/Iﬁ Ha MOHOTOHHOCTb U 3KCTPEMYMBI. HaXO)K,HeHI/IC

44 HauOOJIBIIEr0 1 HAMMEHBILETO 3HAYCHHsI YHKIMU Ha OTPE3KE

45 [IpuMeHeHne TPOM3BOAHONW MJIsI HAXOXICHMS HAWIYYIIEro pEIICHHs B NPHUKIAAHBIX 33jadax, s
) ONpeeNeHHs CKOPOCTH IpOoIlecca, 331aHHOro (hopMysoi nin rpadgukoM

4.6 [epBooOpaznas. Tabmauna nepBooOpasHBIX

47 Wnrerpan, ero reomerpuueckuii u ¢pu3nMdecknii cMbIci. Brrancnenne naTerpana mo ¢gopmyne HeioTona —

JleiiOnuna




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHOH TNIPOTPAMMBI CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHuUs

IIpoBepsiemble TpeOOBaHMA K NPeIMEeTHBIM pe3yJbTaTAM OCBOCHHSI OCHOBHOMH 00pa30BaTe1bHOM
NMPOrpamMMbl CpeIHero 001ero o0pa3oBaHus

Brnanenne MeTomamu JJ0Ka3aTeNbCTB, AJITOPUTMAMH  pEIICHMs 3ajad; yMeHHe (OpMYyIHpOBaTh U
OIlEPUPOBaTh MOHATHAMHU:  ONpENEIEHUE, AaKCHOMa, TeopeMa, CIEACTBUE, CBOICTBO, TNpHU3HAK,
JIOKa3aTeNbCTBO, PaBHOCWIBHBIE (OPMYJIMPOBKH; NPUMEHITh WX; yMEHHE (OPMYIHpPOBaTH OOpaTHOE U
NIPOTUBOIOIOXKHOE YTBEP)KACHHE, NPUBOAUTH TMPUMEPHl U KOHTPIPHUMEPHI, MCIOIb30BATH METOJ
MaTeMaTU4eCKOW MHIYKIMHU; IPOBOAMTH JIOKA3aTEIbHBIE PACCYXAEHUS NpPHU PELICHUU 3a/a4, OLEHUBATh
JIOTHYECKYIO MPAaBUIBHOCTh PACCYXICHUMN; YMEHHE ONEpPUPOBATh MOHITUAMU: MHOXKECTBO, IOAMHOXKECTBO,
ollepalliy HaJ MHOXXECTBaMH; YMEHHE HMCIIOIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapaT Ui ONMHCaHUsS
peabHBIX MPOLECCOB M SIBJICHWH M NPU PELICHUH 3ajad, B TOM YHCIIE M3 JPYruX y4eOHBIX NpPEIMETOB;
yYMEHHE OINepUpOBaTh MOHATHAMHM: rpad, CBS3HBIA rpad, OepeBo, HMKI, rpad Ha IUIOCKOCTH; yMEHHUE

3aaBaTh U OIMMCHIBATH r‘pa(bm Ppa3JINYHBIMU CHOCO6aMI/I; HUCIIOJIB30BaTh rpa(bm Ipyu pCUICHUU 3aJa4

YMeHue onepupoBaTh MOHATUSAMU: HAaTypalbHOE YMCIO, LIEJI0€ YUCIO, CTENCHb € LeJbIM IIOKa3aTeneM,
KOpPCHb HaTypaanoﬁ CTCIICHH, CTCIICHb C paluOHAJIbHLBIM I10Ka3aTCjIeM, CTCICHbL C lleﬁCTBI/ITeHI)H])IM
HoKa3aTeseM, JIorapuM 4Yucia, CHHYC, KOCUHYC M TaHI'€HC NPOM3BOJBHOIO YMCIA, OCTATOK IO MOZIYIIO,
palMoHaIbHOE YHCIIO, HWPPalMOHAJIbHOE YHCIO, MHOKECTBA HATYPaIbHBIX, UEJbIX, pPAlMOHAIBHbIX,
HeﬁCTBHTeﬂBHbIX YUCECII; YMCHHE HUCIIOJIb30BaTh NPU3HAKHU ACIHMMOCTH, HaVMEHbBIITHUH O6HlPII>i JCIUTCIIb U
HauMeHblIee ofllee KpaTHOe, alropuT™M EBKiIMIa Ipu pelleHud 3a/ad; 3HAKOMCTBO C Pa3lIMdHBIMH
HO3MLOHHBIMM CHUCTEMaMM CUMCIICHHS; YMEHHE BBINOJNHATH BBIYHMCICHHE 3HAYGHHMI M mpeoOpa3oBaHMA
BBIPQ)KEHUH CO CTENCHAMH M Jiorapudmamu, npeodpa3oBaHus JpOOHO-palMOHANIBHBIX BBIPAXKEHUI; yMEHHE
OIEepPUPOBaTh  MOHATHAMM:  IOCIEIOBATENbHOCTh, apH(pMETHUYeCKas HPOTrpeccus, IeoMeTphyecKas
nporpeccus,  OeckOHEYHO  yObIBaromas  reOMETpUYecKass  IPOTrpeccHs;  yMEHHe  3aJaBaTh
HOCJIEA0BATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YMEHHE ONEPUPOBATH MOHATHUAMM:
KOMIIIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOTO yKcia, hopMa
3alMCH  KOMIUIEKCHBIX 4YHcenl (reoMeTpuyeckas, TPUTOHOMETpHYecKas U ajreOpandeckas); yMeTb
MPOU3BOAUTE apU(pMETHUeCKUe NeHCTBHS ¢ KOMIUIEKCHBIMHU YUCIIaMH; IPUBOIUTH IPHMEPHI UCIOIB30BAHUS
KOMIUIEKCHBIX YHCEN;, OIEpPUpPOBaTh MOHATHUAMHU: MaTpulia 2x2 wu 3x3, ompeeluTenb MAaTpPHUIBL,

TEOMETPUUECKUI CMBICIT OIPEACIIUTENIS

YMeHue onepupoBaTh IOHATHAMH: palMOHAJbHBIE, HpPPALMOHAIbHBIE, IIOKa3aTelbHbIE, CTEIECHHBIC,
norapu(MUUECKNe, TPUTOHOMETPHUECKHE YPAaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH
MIOHATHSAMH: TOXIECTBO, TOXKJIECTBEHHOE ITPe00pa3oBaHie, ypaBHEHNE, HEPABEHCTBO, CHCTEMA ypaBHEHUH U
HEpaBEHCTB, PaBHOCWIBHOCTh YPAaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHE PEIIaTh ypaBHEHHS, HEPAaBECHCTBA
1 CHCTEMBI C ITIOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C ITapaMETPOM;
MIPUMEHATh YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBl IS DPELICHWS MAaTEeMaTHYECKHMX 3ajad M 3a7ad U3

Pa3IUYHBIX 00acTel HAYKH U pealbHON JKA3HU

VYMeHHe OmepupoBaTh NOHATHAMH:  (QYHKOMSA, YETHOCTh (GYHKIUM, NEPUOAMYHOCTH  (YHKIHH,
OrPaHUYEHHOCTHh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIMH, IKCTPEMYM (GYHKITMH, HAHOONbIIee M HaWMEHbIIEe
3HaueHWs1 (YHKIMH Ha TPOMEXKYTKE, HempephiBHas (DyHKIHWS, aCUMITOTHI Tpaduka (YHKINH, TepBas U
BTOpas MPOW3BOAHAS (YHKIHMH, TEOMETPUYECKUI M (DU3MUECKU CMBICT NPOM3BOIHOW, MEpBOOOpa3Has,
ONpEACNEHHBIA MHTETpaJl; YMEHHE HAaXOAWTh AacUMNTOTHI Trpaduka (QYHKINH, yMEHHE BBIYUCISTH
MIPOMU3BOJIHBIE CYMMBI, IIPOM3BEACHHS, YACTHOIO W KOMIIO3MIMH (YHKIMH, HAaXOIUTh YypaBHEHHUE

KacaTelbHOH K rpaduky (QyHKIUM; yMEHHE HAXOIUTh IPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIMHA; yMEHHE




HCIOJIb30BATh MPOU3BOAHYIO JIA UCCIICAOBAHUS (1)yHKIIHI>'I, HaXOJIUTh HauOOIbIINE M HAUMEHBIINE 3HAUCHHS
(l)yHKIII/II\/’I; CTpOUTH l"pa(l)I/IKI/I MHOT'OYJICHOB C€ HMCIHOJB30BAaHUEM alllapata MaTCMaTUYCCKOI'O aHalin3a,
OPUMCHATH IMMPOU3BOJHYIO UIA HAXOXICHUA HAUTYUIICTO PCHICHUA B IMPUKJIAJHBIX, B TOM YUCJIC COHUAJIbHO-
OKOHOMHYCCKHUX H (1)I/ISI/I‘IGCKI/IX 3azadyax; HaxXOoAWThb ILIOmIaau M 00BEMBI (I)I/Il"yp C IOMOIIBIO HHTErpaJia,

NPUBOAUTL MPUMEPBI MATEMATUYICCKOTI'O MOJACIIUPOBAHNS C ITIOMOIIBIO I[I/I(i)(i)epeHHI/IaHI)HI)IX ypaBHeHI/Iﬁ

YMeHue ornepupoBaTh MOHATHAME: TpaduK GYHKINH, oOpaTHAs (HYHKINS, KOMITIO3ULUS (QYHKINH, JTMHEHHAs
¢GbyHKIWMA, KBaapaTtudHas (QYHKLUS, palnvoHajbHas (YHKIMS, CTENEeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHKIMK, OOpaTHBIE TPUTOHOMETpUUYECKHE (YHKIMM, IOKa3aTelnbHas W Jiorapudpmudeckas QyHKIUH;
YMEHHE CTPOMTh Tpa(UKH H3YYEHHBIX (QYHKIWH, BBHINOJIHATH INpeoOpazoBaHus TrpadUKoOB (QYHKIWH,
WCTIONIb30BaTh IpahMKy sl N3YYEHUS ITPOIIECCOB M 3aBUCHMOCTEH, IIPY PEIlICHNH 3a/1a4 U3 IPyrux yueOHBIX
MPEZIMETOB U 33/1a4 W3 PEaIbHOM J>KW3HH; BBIpakaTb (OPMYIIaMH 3aBUCHMOCTH MEXIy BEINYMHAMU,
UCIIOJIb30BaTh CBOWCTBA M Tpaduku (GyHKOMHA JUIss pelleHus ypaBHEHMH, HEpPaBEHCTB M 3314 C
napaMeTpamu; W300pakaTh Ha KOOPJIMHATHOM IIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHHWi, HEPaBEHCTB U

HUX CUCTEM

YMeHue peniaTh TEKCTOBBIE 3a/1a4M pa3HbIX TUIOB (B TOM YHMCIIe HA MPOLEHTHI, TOJU U YacTH, HA JABHKEHUE,
paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOTH, 3aJa4d M3 OOJACTH YIPABJICHUS JIMYHBIMH U CEMEHHBIMU
(MHAHCAMM); COCTABIISITh BBIPAXKEHHS, YPaBHEHHs, HEPAaBEHCTBA M HX CHCTEMBbl IO YCIOBHIO 3a/1a4H,
UCCIIEZI0BaTh TOJNYYEHHOE pPellleHne W OLEHUBATh MPAaBONOJA00HOCTh PE3yJIbTaTOB; YMEHHE MOJCIHPOBATh
peayibHBIe CHUTYyallMM Ha S3bIKE MAaTEeMAaTHUKH; COCTaBJISATh BBIPAKEHHs, ypPaBHEHHS, HEPAaBEHCTBA U HX
CHCTEMBI I10 YCJIIOBHIO 3aJlauH, MCCIENOBATh MOCTPOSHHBIE MOJENIHU C MCIIOJIb30BAHUEM arlapara anreOpsbl,

UHTEPIPETUPOBATH I10JIYYEHHBIN pPE3YJIbTaT

YMeHHe oOIepUpoBaTh MOHATHAMH: CpelHee apudmernyeckoe, MeauaHa, HauOoJbllee M HaMMEHbIIee
3HA4YEHMsA, pa3Max, MIUCIECPCHS, CTAaHJApTHOE OTKJIOHEHHE 4YHCIOBOIO Habopa; YMEHHE M3BIICKATh,
HHTEpIPETUpOBaTh HH(POPMAIHIO, IPEACTABICHHYIO B Ta0NMIAX, HA JUarpamMmax, rpadukax, OTpa)karolryro
CBOWCTBA peajbHBIX NMPOLECCOB U SBJICHHMIL; MPEACTaBIATH HHPOPMALMIO C MOMOLIBIO TAOIHUI] U AHarpamu;
HCCIIeIOBaTh CTAaTUCTHYECKUE AAHHBIE, B TOM YHCIE ¢ IPUMEHEHHEM IrpaMIecKuX METOAOB M AJIEKTPOHHBIX
cpencTB; rpaduueckd HcclIeloBaTh COBMECTHbIE HAOTIOJACHHMSA C IOMOIIBIO AWMAarpaMM pacCeMBaHUS M

JINHENHOW perpeccuu

YMeHne onepupoBaTh MOHATHSAMH: CIYYalHBIA OMBIT M CIy4aiiHOE COOBITHE, BEPOSTHOCTH CIy4aifHOTO
COOBITHS; yMEHHE BBIYHCIIATH BEPOSTHOCTH C HCIONB30BAHMEM TIpaUYeCKHX METOIOB; NPHMEHATH
(GOpMyYIIBI CIOKEHUS M YMHOXKEHHUS BEpPOSTHOCTEH, (opMyly MONHON BepoATHOCTH, (Gopmyny bepHymmm,
KOMOUHATOpHBIE (paKThl M (HOPMYIbI;, OLEHUBATH BEPOATHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpHpOBAaTh
TIOHATHAMH: CITydaiHasi BEIMYMHA, PACTpeeIeHHE BEPOSITHOCTEH, MaTEMaTHUECKOE OXHJIAHNE, THUCTIEPCHS
U CTaHJApTHOE OTKJIOHEHHWE CIyYaiHOH BeIMYMHBI, QYHKIMH pacupeneieHus U INIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO W HOPMAJBHOI'O pAcIlpeieNieHHH; YMEHHE MWCIONb30BaTh CBOIMCTBA M3YYEHHBIX
pacripeseneHHid Il peIleHMs 3a7ad; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJNBIIMX YHCEN, METOIbI
BBIOOPOYHBIX HCCIIEAOBAHUM; YMEHHME IPHBOAUTH IIPUMEPHI IPOSBICHHS 3aKOHA OONBIIMX YHCEN B
MIPUPOJHBIX M OOINECTBEHHBIX SBJICHUSIX; YMEHHE ONEPUPOBATH ITOHATHAMH: COUYECTaHHE, NEPECTaHOBKA,
YHCJIO COYCTAHWH, YHCIIO IIEPECTaHOBOK; OMHOM HBIOTOHA; yMeHHE MPUMEHATh KOMOMHATOpPHBIE (AKTHI H
paccykneHusi Il peUIeHWs 3a/ad; OLCHWBATh BEPOSITHOCTH pEalbHBIX COOBITHIl; COCTaBIATH

BEPOSTHOCTHYIO MOZETHh W HHTEPIIPETUPOBATH MOIYYCHHBIN Pe3yIbTaT

YMeHue oneprupoBaTh MOHATHAMH: TOUKA, IPSMasi, TIIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK, JTyd, BEIMUYNHA YIIIa,
IUTOCKUI YToJI, ABYIPaHHBIH yroj, TPEXTPAHHBIM YroJ, CKPEIIUBAIOLINECS TNpsIMble, MapauIeNbHOCTh H
MEPIEHAUKYISIPHOCTD NPSMBIX M INIOCKOCTEH, Yrod MeX1y HNPSMBIMH, YTOI MEXAY NPSIMON U INIOCKOCTBIO,

YroJa MEKAY IIIOCKOCTAMU, PACCTOSAHHUE OT TOYKU A0 MIIOCKOCTHU, PACCTOSIHUC MEKAY NPAMBIMHA, PaCCTOSIHUC




MCKAY TIUUIOCKOCTAMH, YMCHHUC MUCIIOJIb30BATh IIPpU PCUHICHUU 3aJ4a4 U3YYCHHBIC (I)aKTLI U TCOPCEMbL
IJIAHUMETPUHN; YMCHHUC OLCHUBATL Pa3MEpPbl 00BEKTOB OKPYKaromero mMupa; CTpoOuTb MATEMATHYCCKHUC
MozAeIn € IMOMOLIBKO T€OMETPUUICCKUX MOHATUH H BCJIMYMUH, PCIIaTh CBA3aHHBIC C HUMHU IPAKTHUYCCKHC

3aaun
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YMeHHe oOmepupoBaTh IOHSATHAMH: IUIOIIAIb (GHUIYpbl, 00BEM (QHUIYpB, MHOTOTPAaHHUK, IPAaBUIIBHBIHA
MHOTOTPaHHHK, CEYEHHEe MHOTOTpaHHMKa, KyO, Napajulelienuie],, TIpu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTh BpalleHHs, LWIMHIApP, KOHyc, map, cdepa, mwomanb chepsl, IUIOMEAIs MOBEPXHOCTH
MMUpaMHJIbI, MPU3MBI, KOHYCa, IWIMHIAPA, 00BEM KyOa, MPsIMOYTOJBHOTO Mapaulelenuresna, MUpaMuIbl,
NIpU3MBI, IWIMHApA, KOHYCA, IIapa, pa3BéPTKa NMOBEPXHOCTH, CEYEHUS KOHYCAa U IWIMHJpPA, NapajulelbHble
OCH WJIM OCHOBAHHMIO, CEUEHHE IIapa, IIOCKOCTh, Kacarouiascs chepbl, MIIMHAPA, KOHYCa; YMEHHUE CTPOUTH
CeYeHHEe MHOTOIpaHHMKA, N300pakaTh MHOTOIPaHHHUKH, (UTYPHI M IOBEPXHOCTH BpALIEHHs, UX CEUCHUS, B
TOM 4YHCJI€ C TIOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSITh CBOMCTBA reOMeTpUuYecKux ¢uryp,
CaMOCTOSITETHHO (POPMYITUPOBATH ONpEETCHUS] U3ydaeMbIX (UIyp, BBIIBUTATh TMIIOTE3BI O CBOWCTBaxX U
NpU3HAKaX TEOMETPUYECKHX (HUryp, OOOCHOBBIBATH WIJIM ONpPOBEprath HWX; YMEHHE MPOBOIUTH
Kiaccupukanuioo GUryp 10 pa3UYHBIM IIPU3HAKAM, BBINOJHATH HEOOXOJMMBIC JIOTIOJHUTEIbHBIE

MOCTPOEHHUS
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YMeHre OmepupoBaTh MOHITHUSMHU: IBMKCHHE B NMPOCTPAHCTBE, MapaUICIbHBIA MEPEHOC, CUMMETPHUS Ha
IUIOCKOCTH W B IIPOCTPAaHCTBE, IIOBOPOT, INpeo0pa3oBaHUE MOA00US, IOJOOHbIE (QUIYphI, YMEHHE
pacrio3HaBaTh paBHbIE W TMOJOOHBIE (GUrypbl, B TOM 4YHCIE€ B TPUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHUS MPU PEIICHHH 3a]a4; HAXOIWTh TCOMETPHUYCCKHE BEIMUHHBI
(mmHa, yrom, miomaab, 00bEM) IPH PELIeHUH 3aa4 U3 APYTUX Y4eOHBIX TPEIMETOB U U3 peaibHOW )KU3HH;
yMEHHE BBIYMCIIATh T€OMETPHUYECKUE BENUYMHBI (JUIMHA, Yrod, IUIoNn@nb, 00bEM, ILIONa(b OBEPXHOCTH),
UCTIOJIBb3Yysl M3YydeHHbIE (POPMYIIBI U METOJbl, B TOM YHCIIE: IUIOIIA[b MOBEPXHOCTH MUPAMUJbL, MPU3MBI,
KOHYCa, IIWIMHIPA, IUIomans cepbl; 00bEM Kyda, IMPsIMOYrobHOTO MapalieleuIe/a, TMPaMUIbL, TPU3MBbI,

LWJIMH/IPA, KOHYCA, [1apa; yMEHHUE HAXOAUTh OTHOLICHHE 00bEMOB MOA0OHBIX (HUTYD

12

YMeHue omnepupoBaTh HOHATHSAMM: MPSIMOYTOJbHAs CHUCTEMa KOOPAWHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOPIHMHATHI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BECHIE BEKTOPA HA YUCIIO, PA3I0XKEHHE BEKTOpa Mo 0a3ucy,
CKaJIIPHOE IIPOM3BEICHUE, BEKTOPHOE IPOU3BEAEHME, Yrol MEXKAY BEKTOpaMM; YMEHHE HCIIONb30BaTh
BEKTOPHBI M KOOPAWHATHBIN METOA JUId pELICHUs] TeOMETPUYECKHX 3aJad U 3ajad APYTuX ydeOHbIX

MIPEeIMETOB

13

YMeHue BBIOMpaTh MOAXOMAIIMHA METOH Ui PEeIIeHHUS 3aJadul; IOHNMAaHHWE 3HAYMMOCTH MaTeMaTHKU B
W3y4YEHHUH NTPUPOAHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUI; yMEHHE PacliO3HABATh MPOSBIICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHE IPHUBOIUTH MPUMEPHl MAaTEMATHUECKUX OTKPBITHH POCCHICKOH M

MHPOBOM MaTEMaTHYECKON HAYKU




IHEPEYEHDb J2JIEMEHTOB COJIEPKAHUs, INPOBEPAEMBIX HA EI'D IIO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucna v BEIUKCIECHUS
1.1 Hatypansssle u niensie yncina. I[Ipu3Haku 1enuMoCcTH LENbIX YHCel
1.2 ParmonaneHbie uncna. OOBIKHOBEHHBIE U AECITUYHBIE TPOOH, MIPOLEHTHI, OECKOHEUHBIE TIEPHOIUUECKHE TPOOH
| Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JledcTBUsS ¢ apupMeTHYeCKMMH KOpPHSIMH HATypaJbHOM
3 CTENeHU
1.4 Crenens ¢ nensM nokasateneM. CTeneHs ¢ palMoHaIbHBIM Moka3aTeneM. CBOICTBaA CTENEeHH
1.5 CuHyc, KOCHHYC U TaHT€HC YHCIOBOTI'0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. /lecsiTHIHBIE U HATYpAJIbHBIE JIOTAPH(PMBI
: JelicTBuTenbHble uuciaa. ApupMeTHYeCKUe OIlepaluud C JOeHCTBUTEIbHBIMU YHUCIaMu. [IpuOnmkéHHbIE
i BBIYHCIICHHS, TPABMIIA OKPYTJICHHS, IIPUKUIKA U OIIEHKA Pe3yJibTaTa BHIYHCICHUH
1.8 IIpeoOpa3oBaHue BEIpaKCHUH
1.9 KomnnekcHsle uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Llenble 1 poOHO-pALMOHATIBHBIE YPaBHEHHS
2.2 HppannoHanpHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
24 [Toka3zaTenbHble U JIorapupMuIecKue ypaBHEHUS
2.5 Lenble 1 ApOOHO-paAIIMOHANBEHBIE HEPABEHCTBA
2.6 WppanmonansHble HEPaBEHCTBA
2.7 [NokazarenbHbie 1 JorapupMUIECKUEe HEPABEHCTBA
2.8 TpuroHomeTrpudeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
2.11 Martpura cucTeMbl JJMHEHHBIX ypaBHEHUH. ONpeaeanTens MaTPHLBI
3 Oynkuun u rpaduku
31 Oynknusi, ciocoObl 3a1anust QyHKIMH. ['paduk ¢yHkimu. Bzaumuao odparHbie GpyHKimu. UETHBIC U HEUETHBIC
' ¢yaxumn. [lepuopnueckue GyHKINH
OGuactb onpeneneHuss U MHOXKecTBO 3HadeHud ¢yHkuun. Hymn ¢ysxumm. [IpomexyTkn 3HAKOIOCTOSHCTBA.
32 [IpoMexxyTKH MOHOTOHHOCTH (YHKIMH. MakcuMyMmbl U MUHUMYyMBI (yHKIMHA. HauOosbliiee U HauMeEHbIIee
3HaueHUe (QYHKLHHU Ha IPOMEKYTKE
33 CreneHHas pyHKIUS C HATYPaJIbHBIM U LIEJbIM MOKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpauK KOpHS
. n-0i CTeTIeHN
34 TpuronoMmeTpudeckne GyHKIUH, UX CBOUCTBA U IpadUKH
3.5 [okazaTenpHas u norapudmMudeckas GyHKINH, UX CBOWCTBA U rpaduku
3.6 Touku pa3psBa. AcuMITOTH rpadukoB QyHKIwA. CBOMCTBA (DYHKIHIA, HEPEPHIBHBIX Ha OTPE3Ke
3.7 TlocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHHS TIOCIEAOBATEIIBHOCTEH
3.8 Apundmernyeckas 1 reoMeTpryeckas nporpeccun. @opMyina cI0KHBIX TPOIICHTOB

Hagvana matemaTtndeckoro anaansa




4.1

[ponzBomHas ¢pynkun. [Ipon3BoaHbIe 37€MEHTapHBIX QYHKINI

HpI/IMeHeHI/Ie HpOPI3BOI[HOI>i K HCCICJOBAaHHUIO (byHKHI/Iﬁ Ha MOHOTOHHOCTb U 3KCTPEMYMBI. HaXO)K}leHI/Ie

2 HauOOJIBIIEro 1 HANMEHBIIIETO 3HAYEHHST (YHKIIMU Ha OTPE3KE
4.3 [epBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXecTBO, onepaluy HaJ MHOXKECTBaMH. JluarpaMmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTH 1 cTaTHCTHKA
6.1 OnucaTenpHast CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kom6unnaTopuka
7 I'eomerpus
7.1 @Urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MoBepXHOCTH BpaIICHUS
7.5 KoopauHatel 1 BEeKTOPHI
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