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MMOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa U Hauajla MaTeMaTHYECKOro
aHanu3a» 0a30BOro ypoBHs A oOywaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHOBe DenepabHOTO TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa CPETHETO
oOmiero oOpa3oBaHusi, C YU4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSABISAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAaJULUNA POCCUUCKOTO
oOpazoBanus. Peanmuzanusi mporpaMmbl OOECli€UMBACT OBJAJACHUE KIHOUYEBBIMU
KOMIIETEHLIUSMH, COCTABISIOUIMMHU OCHOBY JJIsi CaMOPAa3BUTUS M HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JUMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTU 00 y4aIOLIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MareMaTUYeCKOro aHaiu3a» SBJSIETCS OJHUM W3
HanOoJjiee 3HAYMMBIX B TMPOrpaMMe CTapIied IIIKOJbI, MOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECHEYMBACT HWHCTPYMEHTAIBHYIO 0a3y Uil HU3Y4eHHS BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JOTHIECKOE H
a0CTpakTHOE MBIIIJICHUE Yy4alluXxcs Ha YPOBHE, HEOOXOJAMMOM JJii OCBOEHUS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEeBAalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYIUPYET CBOU JOCTHKEHUS B MaTeMaTuueckon popme.

Kypc anreOpsl 1 Hayan MaTeMaTUYECKOro aHaldu3a 3aKJIaJblBaeT OCHOBY AJIS
YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (DHU3UKH, XUMUH, OWOJIOTUHM, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH ¢ OOIIECTBEHHOW JKU3HU, IO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh MX B TMOBCEIHEBHOHN XM3HU. B TOXe BpeMsi OBIajJcHHE
a0CTpaKTHBIMU U JIOTUYECKHM CTPOTMMHM MATeMaTHUYECKUMHU KOHCTPYKLMSIMHU
pa3BUBaET YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTUHHOCTH
YTBEPXKICHUS, UCITOJIb30BaTh 0000IICHNE M KOHKPETU3AIKIO, a0CTparupOBaHUE H
aHaJoruio, GopMuUpyeT KpeaTuBHOE U KPUTHYECKOE MbllUieHHue. B xone nzydenus
anreOppl M HadyaJl MAaTEeMaTUYECKOrO aHajau3a B CTaplied IIKOJIE Yydalluecs
MOJIy4alOT HOBBIA ONBIT pEHICHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIBHOIO
MMOCTPOCHUSI MaTEMaTUYECKUX MOJIETCH peajbHBIX CUTyallMii W HHTEPIPETAINH
MOJIYUCHHBIX ~ PEIICHUN, 3HAKOMSTCS C  TIpUMEpaMHU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B TPUPOJE, HAYKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHIECKUMH OTKPHITHSAMU U UX aBTOPAMH.

Kypc oOnamaer 3HaYyuMTENbHBIM BOCHHUTATEIBLHBIM TOTEHIIMAJIOM, KOTOPBIMA
peanusyeTcs Kak udepe3 ydeOHbIM Marepuali, CIoCcOOCTBYIOMMK (OpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSA, TaK U uepe3 crnenuduky y4eOHOU MesTeTbHOCTH,



TpeOyroniei CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, MPOJIOTKUTEIBHOMN
KOHIICHTPAIIMU BHUMAHUSI U1 OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3ybTar.

B ocHOBe MeTOmuMKu OOydeHHs anredbpe M HavajaM MaTeMaTHYECKOIo
aHaJIM3a JICKUT JIEATeIIbHOCTHBIA MPUHIIUI O0y4YCHUSI.

CrpykTypa Kypca «Anrebpa u Hauaja MaTeMaTHISCKOT0 aHAIM3a» BKJIFOYACT
CJIEYIOIINE COJIEPKATEIbHO-METOIUUECKUEe JUHUU: «Yuciia W BBIYUCICHUSY,
«Dynkuun  u rpaduku», «YpaBHeHUsT U HepaBeHCTBa», «Hauana
MaTeMaTUUecKoro aHammza», «MHoOXecTBa U JIOTMKa». Bce OCHOBHEIC
COJIEPKATEIbHO-METOANYECKUE JIMHUU HW3y4alOTCS Ha MPOTSIKEHUH JBYX JIET
OOydYeHHs B CTapIIel IIKOJIe, €CTECTBEHHO JOIOIHSIS APYr IPyra M MOCTENEHHO
HACBIIAsICh HOBBIMM TeMaMu M  pazaenamu. JlaHHBIA Kypc  SIBISIETCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe coaepKaHUe HECKOJIBKUX
MaTEeMaTUYeCKUX TUCIUTUINH: anreOpa, TPUTOHOMETPHS, MAaTEMAaTUICCKUN aHAIU3,
Teopusi MHOXKeCTB M Jip. [lo Mepe Toro kak ydariuecs OBJaJeBalOT BCE OoJiee
IIMPOKUM MaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTEIbHO (HOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMAaTHYECKYyI0 MOJIeIb pPeaTbHOM
CUTyallid, TPUMEHATh 3HAHMS, TIOJy4YCHHBIE B Kypce «Anredpa W Hayaja
MAaTeMaTUYECKOr0 aHaau3a», JJIA PEIICHUS CaMOCTOSITEIbHO C(HOpMYITUPOBAHHON
MaTeMaTHYECKOM 3aJ1aui, a 3aT€M UHTEPIPETUPOBATH MOJTYYECHHBIN pe3yibTar.

ConepkarenbHO-MeTOAMUECKass JUHUA «YHucna v BBIYMCICHUS» 3aBepliacT
dbopMHUpOBaHNE HABBIKOB HCIIOJIL30BAaHUS JACHCTBUTEIBHBIX YUCEI, KOTOpOE OBLIO
HA4yaTO B OCHOBHOM Ikoje. B crapmeii mikoine ocoboe BHUMAaHHE YIENSETCS
(GbOpMUPOBaHUIO MPOYHBIX BBIYMUCIUTEIBHBIX HABBIKOB, BKJIIOUYANOIIUX B CeOs
UCTIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIHHOTO YHCIA, YMCHHE
palMoHaIbHO BBIMOJHATH JEUCTBUS C HHUMH, JeJaTh MPUKUIKY, OIICHUBATh
pesynbrar. OOydwaromuecs MOJy4al0T HAaBBIKH MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUSI JIEUCTBUH C 4YHCIaMM, 3allUCAaHHBIMH B CTaHIapTHOU ¢opme,
UCIIOJIb30BaHUSI MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BHIPAKEHUM.

Jlunust «YpaBHEHUS M HEPABEHCTBA» peaTU3yeTcs Ha MPOTSIKEHUH BCErO
o0ydeHHs B CTapliedl IIIKOJe, TOCKOJBKY B KaXJIOM pazjelie MpOrpaMMbI
MPETYCMOTPEHO PEIICHUE COOTBETCTBYIONMX 3amad. OOydJaroniuecss oBlIafeBaloOT
Pa3IMUHBIMUA METOJIaMU PEILICHUS ILEIbIX, PalMOHAIBHBIX, HPPAMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUOMHUYCCKUX ¢  TPUTOHOMETPHUYECKHUX  YPaBHCHHM,
HEPABEHCTB U UX cucteM. [lomydeHHbIe yMEHUS UCTIOIB3YIOTCS MPU UCCIICIOBAHUHT
(GYHKIMH ¢ TOMOIIBIO MPOU3BOJIHOM, PEIICHUH IMPUKIAJHBIX 3a1ad U 3aj]a4d Ha
HaxXOXJeHUE HauOONbIIMX W HAUMEHBIIWX 3HadeHuW ¢GyHkuuu. JlanHas
colepkaTelibHasl JMHUS BKJIIOYaeT B cebs Takke (PopMHpOBaHHE YMEHHM
BBITIONHATE pacuéTbl 1o (opmynaM, mpeoOpa3oBaHUs IIENbIX, PAIMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKCHUM,



COZepXalllUX CTeneHu u Jjorapudmbl. braromaps uzydeHHIo anreOpanyeckoro
MaTepuana TPOMCXOAUT  JajbHEWIIee  pa3BUTHE  aJTOPUTMHYECKOTO U
aOCTPaKTHOI'O MBILIUICHUS Yydaluxcs, (OPMHUPYIOTCS HABBIKU JIE€TyKTUBHBIX
paccyxneHud, paboTBl ¢  CHUMBOJNBHBIMH  (dopMamMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpaBeHCTB. Auredpa
npeuiaraetT  3(Q(EKTUBHBIE HWHCTPYMEHTHI U1l PEHICHUS MPAKTHUECKUX H
€CTECTBEHHO-HAYYHBIX 3a7au, HArJSIIHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenpbHo-MeToquueckass JuHUS «DyHKIUM W TpaduKu» TECHO
HeperuieTaeTcsl ¢ JpYTUMHU JIMHUSAMHU Kypca, TTOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aET
[0CJIEI0BATENBHOCTD U3Yy4EHUs MaTepuana. N3yuenue CTETEHHO,
[I0Ka3aTeJIbHOM, JorapupMUUecKoi 1 TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIUH ISl pelIeHUs 3aJay U3 APYyrux yueOHbIX
IPEIMETOB U pealbHOM ’KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIU30M,
TaK ¥ C pelIeHWeM ypaBHEHUIH M HepaBeHCTB. [Ipu »TOM OoOmbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUsS BbIpaxkaTb (POpPMYIaMH 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMHU, MCCIENOBAaTh IOJIyY€HHbIE (YHKIIMH, CTPOUTh HX
rpadguku. MaTtepuan 3Toil cojiepKaTeIbHON JIMHUU HallEJeH Ha pa3BUTHE YMEHHI
U HaBBIKOB, IO3BOJSIOLUIMX BbIpaXKaTb 3aBUCHMOCTH MEXJYy BEIMYMHAMU B
pa3nuyHOM (opMe: aHAIMTHYECKOW, Tpaduyeckod W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHast quHHS «Hadama mMaTemMaTHUecKOro aHaiM3a TMO3BOJISET
CYLIECTBEHHO PAaCIIUPHUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a1ad,
JOCTYIHBIX 00YJarOIMUMCs, Y KOTOPBIX MOSIBISIETCSI BO3MOKHOCTh HCCIIEI0BATh U
cTpouth rpaduku GYHKIUH, ONpeneNsiTh WX HauOOJbIINE U HAUMEHbIINE
3HAYEHUs], BBIYUCIATH IUIOMAAM (Uryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
ycKopeHHusl mporeccoB. JlaHHas coaepaTesibHas JIMHUS OTKpPbIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHUYECKHX MOJETEH peaabHbIX CHUTYalluH,
HaXOXKJEHUSl HAWIY4YLIEro pEelIeHHs B MNPUKIAJAHBIX, B TOM YHCJIE COLHMAIBHO-
HKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOrO aHajIu3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-TOIMUYECKOIO U KPEaTUBHOIO
MBILUICHUS, (OPMHUPOBAHMIO YMEHUH paclo3HaBaThb IMPOSIBJICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHUKe U wuckyccrBe. OOydaromuecs Yy3HAIOT O
BBIJIAIOLIUXCA pE3yJbTaTax, MOJIYUEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConeprkarenabHO-MeTOoAUYECKast JIMHUSA «MHOXECTBa U JOIMKa» B OCHOBHOM
NOCBAIIEHA  JJIEMEHTaAaM  TEOPUM  MHOXECTB.  TEOpeTHKO-MHOXKECTBEHHbIE
NPEICTaBJICHUs] TIPOHU3BIBAIOT BECh KYpPC IIKOJIHHOW MATEMAaTUKH W TPEAJIararoT



HaubOosee YHUBEPCAJIbHBIN SA3BIK, OOBEAMHSIIONINI BCEe pa3fAesibl MAaTEMAaTUKH U €&
MPUJIOKEHUH, OHU CBS3BIBAIOT PA3HbIE MATEMaTHUYECKUE TUCIUILUIUHBI B €IUHOE
nenoe. [loaTromy BakHO aTh BO3MOXKHOCTb IIKOJIBHUKY IOHHUMAaTh TEOPETUKO-
MHOKECTBEHHBI S3BIK COBPEMEHHOM MAaTeMaTUKH W HCIOIB30BaTh €ro s
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «Anrebpa M Havajga MaTeMaTWYeCKOro aHajIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEMaTHYE€CKOrO MOJCIHWPOBAHUSA, KOTOPbIE IPU3BAHBEI
copMUpPOBaTh HABBIKU MTOCTPOCHUS MOJEINEH peabHbIX CUTYallUid, UCCIIEeIOBAHMS
THX MOJIENel ¢ MOMOUIbI0 ammapara anreOpbl U MaTeMaTWUYecKOro aHaju3a U
MHTEPIPETAUHU MOJTYYCHHBIX Pe3ylbTaToB. Takue 3aJaHus BIUIETEHbI B KaxIbId
U3 Pa3JesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTepual Kypca IMIMPOKO UCTIOIb3yeTCs
IUISL PELIeHUs] MIPUKIIAAHBIX 3a1a4. [Ipu pemeHnn peanabHbIX MPAKTUYECKUX 3a7ad
yJaliydecs pa3BUBAIOT HAOJIOATEIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIb30BAaTh aHAJIOTHIO, 0000maTh M KOHKPETU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEIICHUS TMPHUKIATHBIX
3a7lady OpraHu3yeTcsl B MPOILIECCe M3YYEHUsS BCEX TeM Kypca «Anrebpa W Hayaia
MaTeMaTUYECKOr0 aHaI13a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mMmIaHe Ha HM3ydeHHE Kypca aireOphl M Hadajl MaTeMaTHYeCKOTo
aHanu3a Ha 0a30BOM ypOBHE OTBOJIMTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B
Hezemo B 11 kiacce, Bcero 3a gBa roja ooydenus — 170 qacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUS

Paunonanbabie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  IMEpPUOAMYECKHEe  JApoOu.  ApHUPMETHUYECKHE  ONepaluud  C
paIMOHATILHBIMU YHCJIaMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenune
IpoOeil U MPOLIEHTOB /JIs PELIEHUs NMPUKIAIHBIX 3a]a4 W3 Pa3JIMYHbIX OTpacieu
3HAHUU U PEaJbHOU KU3HU.

[elictBuTenbHble 4ncia. PalyoHalbHBIE W UPPALMOHAIBHBIE 4YHUCTA.
ApubdmMernueckne ornepanuu ¢ JACHCTBUTEIBHBIMU dYHUCHaMu. [IpubmmxEHHbIC
BBIYMCIICHUS, TPABUJIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUM.

Crenenb ¢ menbiM  mnokazareneMm. CranpmaptHas  ¢opMa  3amucu
JNEUCTBUTENBHOTO uKcia. Vcmosib3oBaHWE  MOAXOJAIIEed  (OpMbl  3aluCU
JNEHUCTBUTENBHBIX YMCEN JJSl PEUICHUS] MPAKTUYECKHX 3aJa4 M IPEICTaBICHUS
JAHHBIX.

ApudmMeruueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleWcTBus ¢
apuPMETUIECKUMU KOPHSMH HATYpaIbHOU CTEIICHH.

CHHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO aprymeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHBIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETpPUYECKUE (POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelieHue HEpaBEeHCTBA.
Meron nHTEpBAIOB.

Pemenue 1ienpix u IpoOHO-palliOHATHFHBIX YPABHEHHUN 1 HEPABEHCTB.

Pemenne nppanrOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUUECKUX YPABHEHHU.

IIpuMeHeHne ypaBHEHH U HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3a7a4
U 33]71a4 U3 PA3JIMYHBIX 00JIacTel HAYKU U PEaTbHOM JKU3HHU.

DOyHKUUHU U rpaduKu

Oyukius, cnocodbl 3amanus (QyHkuud. [papuk  Pyakuuu. Bzaumuo
oOpaTHbIe (QYHKIIUH.

OOnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKIIHH.

CrenenHas (GyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3aTteneMm. E€ cBolicTBa u
rpaduxk. CoiicTBa U rpaduK KOPHS n-OM CTENIEHHU.



TpuroHomerpudeckass OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUUECKUX
(YHKIMNA YUCIOBOTO apryMEHTa.

Hauvana maTtemMaTH4eCcKOro aHajau3a

ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHus MOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIE MOCTEN0BATEILHOCTH.

Apudmernueckas U reoMmeTpudeckas nporpeccuu. beckoHeuHo yObIBaroias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETpUUYECKOM
nporpeccuu. @opmyina CIOXKHBIX MPOUEHTOB. Vcmoib30BaHWE MNPOrPEeCcCHH Jis
pelieHus pealbHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa.

MHokecTBa U JIOTMKA

MHoOk€eCTBO, omnepainuyd Haj MHoXecTBamu. Juarpammsl Jiiiepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOI'O ammnapara i ONUCAaHHS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 APYTrUX yIeOHBIX IPEIMETOB.

Ornpenenenue, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

HarypanbHbie u nensle yncna. [Ipu3Haku AeIMMOCTH LENIBIX YHACEIL.

Crenens ¢ panmoHaNbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHH.

Jlorapudm uncna. JlecsTHUHBIC U HATYypaIbHBIC JOTAPU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeobpazoBanue BEIPAKEHUM, CONEPKAIMUX JOTaPUPMBI.

[IpeoOpazoBanue BBIpAKEHUHM, COAEPXKALIUX CTENEHW C palMOHAIbHBIM
MIOKAa3aTeJEeM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpABHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PelleHne NpuKIagHbIX 3a7ad ¢ MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PALlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeHeHue  ypaBHEHMI, CHUCTEM W  HEPaBEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3aJad M 3aJady M3 pa3IudHbIX 00JlacTell HayKHM W peajbHOU
KU3HH.

DyHKIMH U TPaPUKHU

Oyukuus. [lepuonumueckue  ¢GyHkuuu. [IpoMeXyTKM  MOHOTOHHOCTHU
dbyakiuu. Makcumymbl 1 MUHUMYMbl (pyHknuu. HambGombiee u HauMeHbIlee
3HaueHUEe (PYHKIUH HA POMEXKYTKE.

Tpuronomerpuyeckre GyHKIIMH, UX CBOMCTBA U TpadUKH.

[TokazarensHas u norapudpmMuydeckas QyHKITUU, UX CBOMCTBA U TPpaduKy.



Hcnonb3oBanue rpadukoB PyHKIUN 71 PEIICHUS YPaBHEHUW W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMI i1 MCCIEOBAaHUS IPOILECCOB U
3aBHUCHUMOCTEW, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3a7a4 HU3 JAPYTUX YYEOHBIX
IIPEAMETOB U PEATIbHOU JKU3HMU.

Hayana maTteMaTH4eCKOro aHajIu3a

HenpepriBubie ¢hyHKIIMU. MeToa MHTEPBAIOB AJIsI pelIEHUs] HEPABEHCTB.

[IpousBonnas  dynkmuu. [eomerpuyeckuidi. ©u  (QUMYECKUH  CMBICIH
IIPOU3BOIHOM.

[IpousBonHble  dnMeMeHTapHBIX  QyHKIuA.  DopMysabl  HAXOXKICHUS
IIPOM3BOJIHON CYMMBbI, TPOU3BEACHUS U YACTHOT'O (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K MCCIIEIOBaHUIO (DYHKIHM HA MOHOTOHHOCTb U
sKCcTpeMyMbl. HaxoxaeHne HanOoNbIIIero 1 HaMMEHBINEro 3HaueHus1 (PYHKIIUU Ha
OTpE3KE.

[IpumeHeHne nDPOU3BOAHOM JJIsI HAXOXKACHUS HAWJIY4IIEro pEHICHUS B
NPUKIAOHBIX 3aJadax, JUIsl OINPEIEIEHUs CKOPOCTH IMpoIecca, 3aaHHOTrO
dbopMmyoit uam rpaduKoM.

[lepBooOpa3zHas. Tabmua nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuii u (usmdeckuid cmbicia. Boruucienue
uHTerpana no ¢popmyine Hetorona—Jleitonuna.



IIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHoro mnpeamera «Marematukay JOHKHO 0O€CIeuynBaTh
JOCTH>KEHUE HAa YPOBHE CpPEHEro o0IIero oopa3oBaHus CAEAYIOUIUX JUYHOCTHBIX,
METaINpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS TMPOrpaMMbl y4yeOHOrO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paxxnanckoe BOCIIUTaHHUE:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM MO3UIIMN 00YJarOMIeTrocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WJI€HA POCCHMCKOro OOIIeCTBa, MPEJCTaBICHUEM O
MaTeMaTUYeCKNX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MPOLIEYp TPakKIaHCKOro oOImecTBa (BBIOOPBI, OMPOCH W TP.), yYMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAIBHBIMU HWHCTUTYTaMU B COOTBETCTBHM C HX
(GYHKIHUSIMHU ¥ Ha3HAYCHUEM.

[laTpuoTH4ecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpakIaHCKON MIEHTUYHOCTU, YBAKECHHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTMKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUY€CKOM IIKOJIbI,
K HKCIIOJIb30BAHUIO ATUX JIOCTMXKEHUI B JPYTrUX HayKax, TEXHOJIOTUsX, cdepax
SKOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
Cc(OPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMs, OSTHUYECKOrO TMOBEICHMUS,
CBA3aHHOI'O C MPAKTHYECKUM IMIPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJa B MOCTPOCHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOUas ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHA NPUMEHSATh MAaTeMaTHYeCKUe 3HaHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXXUM 3aHATUU U

OTIbIXa, peryisipHas buznueckas aKTUBHOCTD); bu3nUecKoro
COBEPIIIEHCTBOBAHUS, pu 3aHSITHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITENBHOCTHIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM IICHHOCTU TPYIOIIOOWS; MHTEPECOM K
paznuyHbIM  chepam  mpodeccHOHALHOM  JEATENIbHOCTHU,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccuu U peau30BbIBaTh COOCTBEHHBIC KW3HCHHBIC IIJIaHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKCHWHM BCEH KXWU3HHW, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MTPAKTUYECKUX 337]a4 MAaTeMaTHICCKOW HAPABICHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:!

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbI, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-DKOHOMHMYECKHUX TPOIIECCOB HA COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa HKOJOTMUECKUX MpodJieM;
OpUEHTalMeld Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HaHWM I penieHus 3ajad B
00JaCTH  OKPYXKAIOMICH Cpefbl, IUIAHUPOBAHUS IIOCTYNIKOB M OIEHKH WX
BO3MOXKHBIX TOCIIEACTBUMN JJIsl OKPY>KAIOIIEH Cpefibl.

[leHHOCTH HAYYHOTO MTO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTeMaTHYeCKOW HayKd Kak cQepbl 4YeIOBEYECKOW MeATeTLHOCTH, JTaroB ¢
pa3BUTUST U 3HAYUMOCTH JIJIi PAa3BUTHSA LMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTHKH W MaTeMaTHYECKON KYJIbTYpOW KaK CPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO U HCCIEAOBATEIBCKYIO JIEATeIbHOCTD
WHIUBUyaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS MPOrPaMMbl Yy4eOHOTO TpeIMeTa
«Maremartuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCATbHbIMU PE2YAAMUSHLIMU OCUCTNEUIMU.

1) Vuusepcanvnvie  no3nasamenbHvle  Oelicmeus, obecneyusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYecco8 ooyuarowuxca (oceoeHue
Memo008  NO3HAHUA  OKpYJcawoujeco  Mupa,  NpuMeHeHue  J102U4eCcKux,
uccnedosamenbCKux onepayuil, ymenut pabomams ¢ uHpopmayueti).

ba3oBble jI0rnuecKre 1eUCTBUS:

e BBISBJIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHUW MEXAY MOHATHUSAMHU; (POPMYITUPOBATH
ONpENEICHUs] TMOHSATUH; YCTAaHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKaIMy, OCHOBaHUS Ml OOOOIIEHUS U CpPaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIN3A;



BOCHPUHHUMATh, (OPMYIMpPOBAaTH M  NPEOOpPa30BBIBATH  CYXKICHUS:
YTBEpAUTEIbHBIE M OTpPUIATENbHBIC, C€IWHUYHBIC, YACTHBIE M OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeursi B (akTax, JaHHBIX, HAOMIONCHUSIX W YTBEPKIACHUSX;
npenjaratb  KpUTEpUM  JJI1  BBIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

JieNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX U
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKJIFOUYEHHUM 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITETTLHO JI0Ka3aTeNIbCTBa MaTeMaTUYeCKUX
YTBEPKIAEHUHN (MPSIMBbIE U OT MPOTHUBHOIO), BHICTPAUBATh API'yMEHTAIIMIO,
NPUBOJIUTh TPUMEPHI U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXXJICHUS U BBIBOJIBIL;

BBIOMpaTh CIIOCOO pelreHus ydeOHOW 3agadu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

bazoBrie HCCICAO0BATCIBbCKUC IIGfICTBHfII

WCTIOJIb30BATh BOMPOCHI KAaK MCCIIECIOBATEIbCKAN UHCTPYMEHT MO3HAHMS;
dbopMyIrpoBaTh BOMPOCHL, (UKCUPYIONINE MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHABJIIMBaTh  HMCKOMOE U  JaHHOe, (OpMHUpOBaThH  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

ITPOBOJINTH CaMOCTOSITETILHO CIJIAHUPOBAHHBIN AKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTreMaTHu4ecKoro
OOBEKTa, SBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00BbEKTaMU, SIBJICHUSIMH, TIPOIIECCAMM;

CaMOCTOSITENTLHO (POpMYyIIMpPOBaTH 00OOIIEHUS W BBIBOJIBI IO PE3yJbTaTaM
MPOBEEHHOTO HAOIIOAEHUS, MCCIIEI0OBaHUSI, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BIBOJOB U 0000IIECHMIA;

MMPOTHO3UPOBATh BO3MOXHOE€ Pa3BUTHE IPOLECCA, A TAKKE BBIJABUTATH
MPEATIONIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

PaGota ¢ nadopmarueii:

BBISIBIIATH JeUIUTHl UHPOpPMAIUHU, JAHHBIX, HEOOXOIUMBIX Ui OTBETa
Ha BOMPOC U JJIs PEIICHUs 3a1a4H;

BEIOWpaTh  WHGOpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHOOPMAIIHIO
Pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

CTPYKTYpHUpOBaTh WH(MOPMAIUIO, TIPEACTABIATh €€ B Pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;



2)

OLICHUBATh HaJ1EXKHOCTh nH(pOpMALIHU o CaMOCTOATENBHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHSIM.
Vuusepcanvhvie  KOMMyHUKamueHwle Oelicmeus, o0becnedusarom

CHOPpMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWIUXCAL.
OO0uieHue:

BOCHPUHUMATh M  (OPMYJIUPOBaTh CYXKACHUS B COOTBETCTBUHM C
YCIIOBUSAMH U LIENSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHUs 3aJ]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B XOJIe OOCYXIECHHMsI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
npo0JieMbl, pelIaeMoi 3a7aun, BbICKa3bIBATh UCH, HAIICJICHHbIE HA MTOUCK
pELIEHUs; COMOCTABJISITh CBOU CYXKACHUA C CYXKICHUSIMU JIPYTUX
YY4aCTHUKOB JAHaiiora, OOHapyKHWBaTh pasziIHMuhe U CXOJCTBO IMO3UIUH; B
KOppeKTHOU popme hopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pEe3yJbTaThl  pPELIEHUS  33Ja4d,  OKCIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  ¢opMmar
BBICTYIUICHHUS C YIETOM 3a]a4 NPE3ECHTAlMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh U HCIOJBb30BaTh  MPEUMYIIECTBA  KOMAaHJHOW |
WHIUBUTYaTLHON PaOOTHI IIPU PEIICHUN YIeOHBIX 3a/1a4; MPUHUMATD I1EJTh
COBMECTHOM JICSITEIIbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pactpeaessiTh BUABI padoT, JOTOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYMNMOBBIX hopMax paboThl (00CYX)aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOPJIMHUPOBATh CBOM JEHCTBUA C JAPYTMMH YJC€HAMU KOMAaH/IbI,
OLIEHWBATh KadyeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTECPHUSM,
c(OpMYyITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

Yuueepcanouvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposarue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzanusi:

COCTABJIATH IITIaH, AJITOPHUTM PCIICHUA 3aa4H, BI)I6I/IpaTI) crroco0 peUICHUA C

y4€TOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(pOpMAITUH.
CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM TO3HABATENbHOW pEQIIEKCUHM KaK OCO3HAHUs
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJS —Mpoliecca U
pe3yibTaTa peueHus MaTEMaTUYECKON 3a/1auu;



e TMPEIBUAECTb TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTH IIPH PELICHUH
3a/1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTENbCTB, JaHHBIX, HAWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLCHMBAaTh COOTBETCTBHE pE3yJIbTaTa ILEIW M YCIOBHUSIM, OOBSICHITH
IIPUYUHBl JOCTW)KCHUS WIM HENOCTW)KEHHUS PE3YJIbTAaTOB JESATEIbHOCTH,
HaXOJUTh OLIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIIM3ay
Ha YPOBHE CpEIHEro O0Iero oOpa3oBaHUs OKHO OOECIeUMBaTh TOCTHIKEHHE
CIIETYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

10 KVIACC

Yucaa 1 BBIYMCICHUS

OnepupoBaTh MOHATHUSIMU: PALMOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U A€CATUYHAs ApOOb, IPOLICHTHI.

BelmonHATh  apuMETHUYECKHE ~ ONepalud €  palUOHAIbHBIMH |
JNEHUCTBUTEIILHBIMU YUCIIAMU.

BoimonHsaTe npuOaMkEHHBIE BBIYMCIIECHUS, UCIIONIb3Ys MPaBUia OKPYIJICHUS,
JenaTh IPUKHUJIKY U OLEHKY pe3yJbTaTa BEIYMCICHH.

OnepupoBaTh NOHATHSMHU: CTENEHb C ILEJIBIM IOKa3arejaeM; CTaHAapTHas
dbopMa 3amucu  JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHOW CTENEHH;
UCTOJIb30BaTh MOAXOISAIIYI0 (JOPMY 3alUCH ACHCTBUTEIbHBIX YHCEN JUIS PELICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX.

OnepupoBaTh NMOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IIPOU3BOJIBHOIO YIIA;
HCITI0JIb30BaTh 3aIMCh IPOM3BOJIBHOIO yIila 4epe3 0OpaTHbIE TPUTOHOM ETPUUECKUE
byHKIIIH.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panroHaIbHOE, UPPALIMOHAIBHOE YPaBHEHUE, HEPABECHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoimonHsaTe npeodpa3oBaHus TPUTOHOMETPUUECKUX BBIPRXKEHUM U pelliaTh
TPUTOHOMETPUUYECKUE YPABHEHMUS.

BoinonHaTh npeoOpa3oBaHUs LETbIX, PAlUOHAIBHBIX M HPPALMOHAIBHBIX
BBIDAKEHMHM W pemiarb  OCHOBHBIE  THIIBI  LEJIbIX, PAalUOHAIBHBIX U
VPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS M HEPABEHCTBA I PELICHUS MAaTEMAaTHUYECKUX 3a1a4
M 33]1a4 U3 PA3IMYHBIX 00JIACTEN HAYKU U PEATbHOM JKU3HHU.



MognenupoBath peanbHbIE CHTYyallUM Ha S3bIKE anreOpbl, COCTaBIIThH
BBIDQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIEI0BATh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM ammapaTa aareopsl.

DOyHKUUHU U rpaduKu

OnepupoBaTh MOHATUSAMH: (YHKIUS, COCOOBI 3aAaHus (QYHKIHH, 00JIacTh
ONpEAENICHUs] U MHOXKECTBO 3HAaYeHUW (PyHKIMHU, TpaduK (YHKIUU, B3aUMHO
oOpaTHble (DYHKIIHH.

OnepupoBaTh MOHATUAMU: HYETHOCTH M HEUYETHOCTh (YHKIMH, HYJIH
(YHKIIH, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBaTh rpadvku GYHKIUNA 71 peICHUS YpaBHEHUH.

Crtpoutb ¥ uuTaTh TpaduKu JUHEHHON (PYHKIIMH, KBaJAPATUUHOU (DYHKIIUH,
CTENEHHOU (PYHKITMU C IIeJIbIM TTOKa3aTeIeM.

Hcnonb3oBath rpaduku (QYHKIUNA A7 UCCIEAOBAHUSA MPOLIECCOB H
3aBUCHUMOCTEW MPH PEIICHUU 3a]ad W3 APYTUX YUEOHBIX MPEAMETOB U PeallbHON
’KU3HU; BBIpAXaTh (POpMynaMu 3aBUCUMOCTH MEX/y BETHUUHAMHU.

Havana MaTeMmaTu4ecKoro aHajaim3a

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEILHOCTh, apudMeTuyeckas MU
reOMEeTPUYECKasi IPOTPECCHH.

OmnepupoBaTh NOHATHUAMM: OECKOHEUHO YyObIBaromass reoMeTpudecKas
nporpeccusi, Ccymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON MPOTrPECCHH.

3anaBaTh NOCJIEI0BATENbHOCTH Pa3IMUYHbIMU CIIOCO0AMU.

Hcnonp30BaTh CBOKCTBA MOCIEAOBATEIHLHOCTEN M MPOTPECCUi IS PEIIeHUs
peaNbHBIX 3aad MPHUKIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOKECTBO, ONIEPAIIMH HaJl MHOKECTBAMH.

Hcnonp3oBaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaT Juid  ONHCaHUs
peaIbHBIX TMPOLECCOB W SIBJICHUM, MPHU PEUICHUU 3aJad M3 JIPYruxX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TOHATHUAMH: ompeneieHue,  Teopema, CJIEJICTBUE,
JI0Ka3aTebCTBO.

11 KVIACC

YucJia 1 BBIYUCTEHUS

OnepupoBaTh TOHATUSIMH: HaTypaJibHOE, II€JIO€ YHCIO; HCIOIb30BaTh
MPU3HAKU JIEIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHUE YMCIa HA MPOCThIE MHOXUTEIN
JUTSL pEIICHUS 3a71ay.

OnepupoBaTh MOHITHUEM: CTENIEHD C PAIIMOHATLHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMHU: Jorapudm UuCia, ACCATUYHBIE M HATypaJbHBIC
Jorapu(mei.



YpaBHeHUs] M HEPABEHCTBA

[IpumeHsATh  CBOMCTBAa CTENEHU A MPeoOpa3oBaHUSl  BBIPAKEHUI;
OIIEpUPOBATH IIOHATUSAMM: IIOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BomonHsaTe npeoOpa3oBaHMsl  BBIpAXKEHUH, coaepKalux Jiorapudmel;
ONEepUPOBATh MOHATUAMU: JIOTApU(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIbI JJOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts pemenns npocTeNIX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHEWHBIX YPABHEHUW U €€ PEIICHUE;
UCIIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUIsl PEILICHUs TPAKTUYECKUX 3a1a4.

Haxonuts pemieHus npoOCTEUIINX CUCTEM U COBOKYIIHOCTEH PallMOHAIBHBIX
YPaBHEHUN U HEPABCHCTB.

MonenupoBath peanbHbIE CHTYyallMd Ha S3bIKE aureOpbl, COCTaBJATH
BBIDAKCHUSA, YPAaBHEHHs, HEPABCHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3ajadu,
MCCIIEZIOBATh MMOCTPOCHHBIE MOJIENU C HCIIOIb30BAaHUEM arllapara ajareopsl.

DYyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMU: HepUoaAnyYecKas  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH ~ (DYHKIIMHM, TOYKM DSKCTpeMyMa (YHKLUHMH, HauOoNbllIee U
HauMEHbIllee 3HaueHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOIb30BaTh HUX MJis
UCCIe0BaHUs (PYHKIINH, 3aJaHHOU rpaQUKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTENbHOM, JorapugmMuieckod u
TPUTOHOMETPUYECKUX (DYHKIIMI; U300pakaTh MX Ha KOOPAMHATHOM IJIOCKOCTU H
UCIIOJIb30BAaTh JJI PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadUKH JTMHEHHBIX YpaBHEHHM
Y WCTIOJIB30BATh UX JJISl PELIEHUSI CUCTEMBI JINHEMHBIX YPaBHEHHUI.

Hcnonb3oBath rpadukd (QYHKIUNA A7 UCCIEAOBAHUSA MPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX Y4EOHBIX TUCLHUILIMH.

Hayana maTeMaTH4YeCKOro aHaIu3a

OmnepupoBaTh MOHATUSMU: HEMpPEPbIBHAS (PYHKIMS; MTPOU3BOAHAS (YHKIIHH,
UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsl PELIEHMUS
3a1ay.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEICHHUS, YACTHOTO ()YHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO IJIs1 HCCAEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATh PE3YNIbTaThl UCCIIEI0BAHUS K TOCTPOCHHUIO IPapUKOB.

Hcrnons30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYIIETO PEIICHHS B
IIPUKJIAHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMHUUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: T[EepBOOOpa3Hasi W  HHTErpay; TMOHUMATh
reOMeTpUYEeCKUi U (PU3NUECKU CMBICI UHTErpaa.



Haxoaute mepBooOpa3Hbie 37EeMEHTAPHBIX (YHKIMHA; BBIYUCIATh WHTETPAT
o ¢popmyine Hororona—JleliOuuiia.

Pemate nmpukiagHbie 3aadyd, B TOM YHUCIE COIUAIBLHO-DKOHOMHUYECKOTO U
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOrO aHAK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB
Ne HaumeHoBaHue pa3nenoB U Tem DJlIeKTPOHHBIE (LM poBbIE)
KonrTpoasnbie | IlpakTuyeckue
n/n NMpoOrpaMMmbl Bcero oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
MHoecTBa pallMOHaIBHBIX U
1 NEUCTBUTENLHEIX YHCEeI. PallnoHaIbHbIE 14 1 https://m.edsoo.ru/ROK9D1U9D
YpaBHEHMS U HEPABEHCTBA
o .C
2 YHKIUAH 1 FGHKH. CTeMeiih ¢ LeTbiM 6 https://m.edsoo./J8YOO3Y2G
MoKa3aTesieM
A i —O0M .
3 puMeTIHieckitii Kopers n-oii crenciit 18 1 https://m.edsoo.rt/ESQ1HODOP
WppanuonansHbie ypaBHEHUS U HEPABEHCTBA
DopMyIIbl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1 https://m.edsoo.ru/E8K8L6Q27Z
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUA 5 https://m.edsoo.rt/WIE9G2T2K
[ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3a
6 o P i HICHIE, CHETEMATHAMIA 3 1 https://m.edsoo.ru/L.9Q1T3U2J
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME




11 KVIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3nesnoB U TeM DJleKTpOHHBIE (LM poBbIe)
n/n NPOrpaMMbl Bcero Konrpoansie | Ipaxririeckie o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
CreneHb ¢ pallMOHAIbHBIM IOKa3aTENIEM.
1 ITokazaTenbHas pynkuus. [lokazaTenbHbie 12 1 https://m.edsoo.ru/Q4A4L.3F8G
YpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckast GyHKITHUS.
2 Jlorapudmuyeckue ypaBHEHUS U 12 https://m.edso0.ri/W3S80Q200C
HEepaBEHCTBA
Tpuronomerpuueckue GyHKLUNUN U UX
3 rpa¢uku. TpuroHomerpuieckue 9 1 https://m.edso0o.ru/O3W1TOF6F
HEpaBEeHCTBA
4 [IpousBonnas. IIpuMeHeHn e TPOU3BOAHON 24 1 https://m.edsoo.ru/E30004P2K
5 WHTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/J6K6M674Q
6 CucreMbl ypaBHEHHI 12 1 https://m.edsoo.ru/T9AIK3IRON
7 HatypanbpHble 1 Lenble ynciia 6 https://m.edsoo.ru/Y1X3V7P1E
g HOBTOPCHI/IC, 0000111eHNE, CHCTEMATA3AIHS 18 ) hitps://m.edsoo. L 403TTVAG
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTposbHbie
padoThI

IMpakTHnyeckue
padoThbI

Jara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(poBbIE
o0pa3oBaTe/ibHbIE peCypchl

MHOX€eCTBO, OTepaluy HaJl
MHOecTBaMu. /luarpammsl
Ditnepa—Benna

https://m.edsoo.ru/GO9F7R3T5M

ParponanbHbIe YKClIa.
OOBIKHOBEHHBIE U TECATHYHEIE
JIpOOH, MPOIEHTHI, OECKOHECUHBIC
MepUOANYECKUE IPOOH

https://m.edsoo.ru/Y6W0J9I4Y

ApudmeTrueckue oneparuu ¢
palnMoOHAIbHBIMHU YHCIAMH,
npeoOpa3oBaHUs YUCITOBBIX
BBIPAKEHU I

https://m.edsoo.ru/C1T7Z00Q0H

ITpumeHenue npobelt U MPOLIEHTOB
JUIS pellIeHus MPUKIJIAJHBIX 3a4a4
U3 pa3iIMYHBIX OTPACIICH 3HAHUN U
peanbHON KU3HU

https://m.edsoo.ru/J4X7C3LOE

[Tpumenenue aApoOeit 1 MPOIEHTOB
JUTSL pelIeHus TPUKIIaAHbIX 3314
W3 Pa3JIMYHBIX OTpaciell 3HaHUHN U
peanbHON KU3HU

https://m.edsoo.ru/J1POD8GOH

JleficTBUTEIbHBIEC YHUCIIA.
PanmonansHbIE U
HppaloHalibHbIE YHhCIa

https://m.edsoo.ru/H4Q4V4H1P




ApudmeTrueckue oneparuu ¢
I[ef/'ICTBI/ITeHBHI)IMI/I qucilaMu

https://m.eds00.ru/K20Q00404X

[TpuGnu>kEHHBIE BHIUKCIICHMUS,

IIpaBUjIa OKPYIJIEHUs, IPUKHJIKA U

OIIEHKA pe3yJibTaTa BbIYMCICHHUI

https://m.edsoo.ru/Z4 A6 KSFOW

ToxnecTBa ¥ TOKIECTBEHHLIE
npeodpazoBaHus

https://m.edsoo.ru/Y7I11 A2V6E

10

VYpaBHeHUE, KOPEHb YpaBHEHUS

https://m.edsoo.ru/W1F7U7H5M

11

HepaseHnctso, pemenue
HEpaBEHCTBA

https://m.edsoo.ru/E7G8G1R21

12

MeTton HHTCPBAJIOB

https://m.edsoo.ru/TSDIW6Y3K

13

Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPABHCHUN U
HEPaBCHCTB

https://m.edsoo.ru/MS5C5C0J4C

14

KonTtponsHas paboTta o teme
"MHOKecTBa paliOHAIBLHBIX U
JNEHCTBUTEILHBIX YHCEI.
ParnmonanpHbIe ypaBHEHUS U
HEpaBeHCTB"

https://m.edsoo.ru/LY9ASK2D6]

15

@yHK1UsA, C10COObI 3a1aHUS
¢yHkuuu. Bzaumuo o6patHbie

byHKIIMN

https://m.edsoo.ru/V9E9J4L.3C

16

I'paduk dpynknun. O61aCTH
OIIpe/IeIICHHSI U MHOXECTBO
3HaueHui pynkuun. Hymm
¢dbyHkuu. [TpoMexxyTKu
3HAKOIMOCTOSHCTBA

https://m.eds00.ru/Q5R1X9T4X

17

YérHble 1 HEeUETHBIE QYHKIIUU

https://m.edso00.ru/O2Z5E9W0Y




18

CreneHs ¢ elIbIM [OKa3aTeNIEM.
CranpaptHas popma 3anucu
NENCTBUTENBLHOTO YHUCIA

https://m.eds00.ru/Z900V2S54Y

19

Hcnonp3oBanue moaxoasiien
(GhOpMBI 3arucy el CTBUTEITBLHBIX

YUCCJI IJId pCIICHUA NPAKTUICCKUX

3aJia4 1 IPEACTABJIICHUS JaHHBIX

https://m.edsoo.ru/M4POM7X9K

20

CrenenHast yHKIHUS €
HaTypaJIbHbIM U L[EIBIM
nokasareneM. E€ cBoiicTBa 1

rpa¢uk

https://m.edsoo.ru/KOM2W6VIK

21

ApudmeTrueckuil KOpeHb
HATypaJIbHON CTEEeHU

https://m.edso0.ru/S4J1X0T7L

22

ApudmeTrueckuil KOpeHb
HaTypajdbHON CTENEHU

https://m.edsoo.ru/NOVON2M2V

23

CaoiicTBa apu(MeTHIECKOro
KOPHS HaTYpaJabHOU CTEIIEHU

https://m.edso0.ru/KOI3A1X9Y

24

CaoiicTBa apu(pMeTHIEeCcKOro
KOPHS HATYpaJIbHOU CTEIEHU

https://m.edsoo.ru/YOM6E6KOV

25

CaoiicTBa apu(MeTHIEeCcKOro
KOPHS HATypaJbHOM CTENeHU

https://m.edsoo.ru/W1A102C5K

26

JeiicTBus ¢ apupMeTHnIeCKUMU
KOpPHSMH N—OW CTEIEHU

https://m.edsoo.ru/U6D1K9XO0R

27

JelicTBus ¢ apupMeTHIeCKUMHU
KOPHSIMA N—OW CTENEHU

https://m.edsoo.ru/K4K6P3 V61

28

JeiicTBus ¢ apupMeTHYECKUMU
KOpPHSMH N—OW CTETEHU

https://m.eds00.ru/X2S8Q4P3X

29

JeiicTBust ¢ apuMeTUIeCKUMU

https://m.edsoo.ru/A4Z3X7N7S




KOpPHSMH N—OW CTETEHU

JeiicTBus ¢ apupMeTHdeCKUMHU

30 . https://m.edsoo.ru/F3U8Z2K6B
KOPHSIMH N—O# CTEITEHU
P

31 SITICHHE HPPATHOHATIRHR https:/m.edso0.r/G2AG6K 108B
YpaBHCHUI M HEPABCHCTB
P

32 CHICHHC HPPatOHaIbHbX https:/m.edso0./R619GTY4N
YpaBHEHUH M HEPaBEHCTB
Pemienue aIroHa

33 tenn I:Ipp HHOHAIIBHBIX https://m.edsoo.ru/I5Q5J3M4W
YpaBHEHUI U HEPaBEHCTB
Perienne uppanuoHaabHbIX

34 . https:/m.edsoo.ru/W0Z90Q2Y3D
ypaBHEHUH 1 HEPaBEHCTB
Perenne uppanmoHaibHBIX

35 . https://m.edsoo.ru/A30O5SH3Y7Y
YpaBHEHUH M HEPABEHCTB
CaoiicTBa auK KO n-ou

36 BoicTsa 1 rpadpu pHA N-01 https://m.eds00.ru/J9GI9P7F5Z
CTEIIeHU
CBoiicTBa 1 TpaduK KOpHA N-0if

37 padk kop https:/m.edsoo.rw/VIDIUIA2Y
CTEIEHN
KonTtposnpHas pabora 1o reme
"A €TUYECKHUI KOPEHb N—OM

38 PHOMETHHECKIIH Kopetth n-oif https://m.edsoo.re/Z2UOM7L2T
crenenu. MppannonanbHbie
YpaBHEHHUS U HepaBeHCTBA"

39 (CHiTyc, KOCHHYC 1 TAHTeHC https://m.eds00.r/UIC203PIP
YUCIIOBOT'O apryMeHTa
C

40 HHYC, KOGHHYC 1 TatTene https:/m.eds00.ru/X008C4S8U
YHCI0BOIO apryMeHTa
ApKcHHYyC, apKKOCHHYC

41 PICHHYC, apiRocHiyc 1 https:/m.eds00.ru/V6PEEGT1C
apKTAaHTCHC YHCIIOBOT0 apryMeHTa

42 ApKCcUHYC, apKKOCHHYC U https://m.edsoo.ru/R3L.OU402])




APKTAaHI'C€HC YU CJIOBOI'O apryMmcHTa

Tpuronomerpuyeckas
OKPYXHOCTb, ONPEACICHUE

43 o . https://m.edsoo.ru/K7S8Y 1J4X
TPUTOHOMETPUUECKUX (PYHKITUH
YUCIIOBOTO apryMeHTa
Tpuronomerpruyeckas
OK OCTb, OIIpEIEICHHE

44 TpEZ;I:{}LM;’:pH::CIfH)J(I (;I;HKHHﬁ https://m.edsoo.ru/D8J7B3I7TN
YHUCIIOBOTO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUYECKHUE

ps://m.edsoo.r

45 (opMyBI https:/m.ed u/I4W7L.3MO0J
OCHOBHBIE TPUTOHOMETPHY ECKHUE

46 bopmsn P P https:/m.edsoo.rW/E4C3Y1T6R
O

47 CHOBHPIC TPHTOHOMETPIHCCKHE https://m.edsoo.ru/B1YOP6Z4S
op

MYJIbI

OCHOBHBIE TPUTOHOMETPHIECKUE

48 (opMymbI https://m.edsoo.ru/Y6V4Y3Z8I
IIpeo0d

49 peobpasoBarue . https://m.edsoo.ru/T4U9P7F6P
TPUTOHOMETPUUECKHUX BhIpaKEHUHN
IIpeo6

50 peobpasoBarue . https://m.edsoo.ru/Z9P5U9L.4X
TPUTOHOMETPUUECKUX BhIpAKEHUN
IIpeo6

51 peobpasoBamie 5 https:/m.edso0./N6K6P3Q2C
TPUTOHOMETPUYECKUX BhIPAKECHU N
[TpeoOpazoBanue

52 . https://m.edsoo.ru/MOI1I3W7W
TPUTOHOMETPUUECKUX BhIPAKECHUHN
[TpeobpazoBanue

53 . https://m.edsoo.rt/L6H7Q3160
TPUTOHOMETPUYECKUX BhIPAKCHUH

54 Pemienrie TpuroHoMeTpUYECKUX https://m.edsoo.ru/J2D1X904H




YpPaBHEHHI

55

Pemmenue TpuroHoMeTprU4YECKUX
YpaBHEHHI

https://m.edsoo.ru/EEMIOWIOZ7D

56

Pemenue TpUroHOMETPUYECKHUX
YpaBHEHUI

https://m.edsoo.ru/K1147Z3R41

57

Pemenune TpuronoMerpuiyeckux
YpaBHEHHI

https://m.edsoo.ru/USO5A1D50

58

Pemenune TpUroHOMETpUYECKUX
YPaBHEHHI

https://m.edsoo.ru/H8NSK4V1E

59

Pemenue TpuroHomMeTpuuECKUX
YpaBHEHHUI

https://m.eds00.ru/S7TG1E2YS5F

60

O6061menue no remam "OCHOBHbIE
TPUTOHOMETpUYECKUE HOPMYJIBI.
Tpuronomerpruyeckue ypaBHeHus"

https://m.edsoo.ru/B3J1F4ASN

61

KonTtponsHas paboTta o teme
"®opMyJIbl TPUTOHOMETPUH.
Tpuronomerpuyeckue
ypaBHeHus"/Bcepoccuiickas
MpoBepoUHas paboTa

https://m.edso0.ru/B4G8POHOY

62

Htoroas koHTpoJbHAs padbora /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/ASOIL6W90O

63

O00011eHE, CHCTEMATH3AIIA
3HaHUH 3a Kypc anreOpsl U Havajl
MaTeMaTHuyeckoro aHaansa 10
KJacca

https://m.edsoo.ru/Q2U5I5V3U

64

ApudmeTtnueckas u
reoMeTpuyecKas porpecCcHy.

https://m.edsoo.ru/B2C5D5Q8W




Hcnons3oBaHue nporpeccuu ajist
peLIeHUs pealIbHbIX 3a1a4
MIPUKJIAIHOTO XapaKTepa

beckoneuHo yObIBaromas
reoMeTprudecKast porPecCHsl.

65 . 1 https://m.edsoo.ru/TSP4Y1T3F
Cymma 6eckoHeuHO yObIBaromeit
reOMETPUYECKON MTPOrpeccuu

66 @opmyJia CIOKHBIX POLEHTOB 1 https://m.edsoo.ru/T3Z6P6Y6C

67 dopmyJia CIOKHBIX MPOIEHTOB 1 https://m.edsoo.ru/O9B5Y8P3V
O0600111EHE, CHCTEMATU3ALIUS

68 SHAHIE 33 KYpC AT €OPEI M Ha1a 1 https://m.edsoo.ru/I8G4SSTSS
MaremMaTuyeckoro anaimmsa 10
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoaunuyecTBo 4acoB

Ne HMara JJIeKTPOHHBIEe HU(pPoOBbIE
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTelibHbIE PeCypChl
padoThI padoThI

Crenenb ¢ panvoHa

1 TCIICHD © PAIHOHARHEM 1 https://m.edsoo.ru/EQIOK1U8Q
MoKa3areseM

2 CBoiicTBa cTeneHn 1 https://m.edsoo.ru/U4K5B4S2T
[IpeoGpazoBaHue BbIpaKEHHUI,

3 COJIepKalllMX pallHOHAJIbHBIC 1 https://m.edsoo.ru/T8T1W2KOR
CTETIEHU
[IpeoGpa3zoBaHuEe BBIPAKCHHI,

4 coJleprKallliX parroHaJbHbIe 1 https://m.edsoo.ru/W2C2A806P
CTEeIeHU
[IpeoGpa3zoBaHue BEIpaKCHHI,

5 COZEp)KALLUX PALlUOHAJIBHBIE 1 https://m.edsoo.ru/K8Q6X2K9IE
CTETeHU
IT

6 ORASATEILHRIC YPABHEHITT I 1 https://m.edsoo.ru/E8Y0Z3DOU
HEpaBEHCTBA
I1

7 ORA3FTCILIHE ypaHeui 1 https://m.edsoo0.ru/N3X3Y3G6Z
HEpaBEHCTBA
[loka3aTenbHble ypaBHEHUS U

8 1 https://m.edsoo.rt/M6G8Z8SOW
HEpaBEHCTBA
[Toka3aTenbHble ypaBHEHUS U

9 1 https://m.edsoo.ru/Z5X8NI1TS5V
HEpaBEHCTBA
[loka3aTenbHble ypaBHEHUS U

10 1 https://m.edsoo.ru/O7V3I4AMI11
HEpaBEHCTBA

11 [TokazaTenbHas QyHKIUSA, €€ 1 https://m.edsoo.ru/LEW3M 1 D6P




cBOMCTBa U rpauk

KonTponpHas pabora 1o Teme
"CTeneHb ¢ pallMOHaTbHBIM

12 mokazatesnieM. [TokazaTenbHas https://m.edsoo.ru/B1Y1G1X0B
¢yukuus. [TokazarensHble
YpaBHEHHMs U HEpaBeHCTBA"

13 Jlorapum uncna https://m.edsoo.ru/WSW8H702K

eCATUYHBIC U HaTypaJbHbIC

4 |2 P https://m.edsoo.rw/Z2X6Q2Z91
sorapu (Mbl
IIpeoOpa3oBanye BEIpaKEHUI,

15 peobp P https://m.edsoo.n/GIOOK2HIS
coziepKalluX JIorapupMmsl
[IpeoGpa3zoBaHuEe BBIpAKCHHI,

16 https://m.edsoo.ru/ESF1U3Z1Y
coaiepXKaIuX Jorapumbl
IIpeoOpasoBanue KCHHM,

17 PCODPASOBATIHE BLIPAKCHIH https:/m.edsoo.r/I9N3F6BTT
CofiepKallInX JIoraprupMel
IIpeo6 i

18 PEODPASOBANIS BHIPAMCHHT, https://m.edsoo.ru/AY9HOW 1NSB
COZIEpXKAIIUX JIOrapru(pMBbI
JI

19 Orapi MIICCKIC YPABHCHHS I https://m.eds00.1/A3W6EOKON
HEPaBCHCTBA
JI

20 OrapH(MHHCCKHC yPABHCHHA I https://m.edsoo.ru/LL8T4R574]
HEpaBEHCTBA

21 Jlorapu(wirtieckue ypasHernus https://m.edsoo.ru/P1TSK2S7R
HEpaBEHCTBA
Jlora €CKHE YpaBHE

22 FapHMIHCCKHC YPABHCHNA I https:/m.edso0.ru/U7S3A0Q4X
HEpaBEHCTBA
Jlorapupmuyeckas GyHKIMs, €€

23 . https://m.edsoo.ru/POJ9OAIB6X
CBOMCTBa U rpauk

24 Jlorapudmudeckas GyHKIHs, €€ https://m.edsoo.ru/P9G4H3Q00




cBOMCTBa U rpauk

Tpuronomerpuueckue QyHKIUHU, KX

25 . https://m.edsoo.ru/X6R4J9BOW
cBOMcTBa U rpaduKu
T

26 pHUFOHOMeTqueCKHe ymkui, X https://m.edsoo.ru/T2T2K7Y61
cBOMcTBa U rpaduKu
T

27 pHuFOHOMeTqueCKHe ymkui, X https://m.edsoo.ru/EOL1T27Z5S
cBoMcTBa U rpaduKu
Tpuronome €CKHe R

28 prrOTONETPICert by, X https:/m.edsoo.ru/JSE0Y7L3D
CBOMCTBa U rpapuKu
I1

29 PHMOPRI TPETOHOMETPHECERE https://m.edsoo.ru/H4T0J7D7S
HEpaBEHCTB
[Tpume OHOMETpUYEC

30 PHMEPBI TRHTOHOMETPHHACCII https://m.edsoo.r/UIRIASROF
HEPaBEHCTB
II

31 PUMEPH! TPHTOHOMETpHHCCIIX https://m.edsoo.ru/T707CIE3V
HEPaBEHCTB
[IpumepsI TPUTOHOMETPHUECKIX

32 PHMEPBI TP P https://m.edsoo.r/EOBIRTTAF
HEPaBCHCTB
KonTtponbHas pabora 1o reme
"Jlorapumudeckas GyHKIHS.
Jlorapudmuyeckue ypaBHEHUs U

33 HepaBeHCTBA. T puroHoMeTpudeckue https://m.edsoo.ru/X3E3X1E5Q
(YHKIIUU U UX
rpaduku. TpUuroHoMeTpuyecKue
HepaBeHCTBA"

34 HemnpeprsiBabie QyHKIIHN https://m.edsoo.ru/C1T1J7H2F
MerTo, epBajio elie

35 TOA MITTEPBATIOn A PEMCHIA https:/m.edsoo.ru/V4SSHODIC
HEPABEHCTB

36 Metoa MHTEpBAJIOB JJIsl PELICHUS https://m.edsoo.ru/D4D611F4C




HEpPaBEHCTB

37 [TpousBoaHas GyHKIUH https://m.edsoo.ru/S7TP6FSBOL

38 [IponzBoaHas pyHKIMM https://m.edsoo.ru/W1G718V7J
r - o

39 COMCTPIHECKHIH H ib HBHACCIIH https://m.edsoo.ru/RSVOISP2W
CMBICJI TPOU3BOTHOM
r o o

40 COMETPIHCCRIM 1 ib nsecKi https:/m.edsoo.ru/J7TTIM2K7E
CMBICJI TPOU3BOIHOM
[Ipon3BoaHbBIE F71€MEHTaAPHBIX

41 . https://m.edsoo.ru/T9B4D2W3D
byHKIUH
[Ipou3BoaHbIE AIIEMEHTAPHBIX

42 P f[ P https://m.edsoo.ru/D3M1Q4K50
byHKIIUN
[IpousBonnas ¢

43 POHSBOAHA CyMMBL, . https://m.edsoo.ru/E1 X3J8W6L
MPOU3BENICHHS, YACTHOTO (PyHKIUI
IIpon3BomHAsT CYMMEL,

44 POMSBOMHAA EYM . https://m.edsoo.ru/l IR70004U
MIPOU3BEICHUS, YACTHOTO (PYHKITHI
IIpousBomHas ¢ ,

45 POHSBOAHAT CYMMBT . https://m.edsoo.ru/PSW5D6I7E
MIPOU3BENIEHNS, YaCTHOTO (PYHKIIUH
[IpuMeHenue nponu3BOIHON K

46 WCCIIeNOBaHUIO QYHKITUN Ha https://m.edsoo.ru/VOPSA8C9Z
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne nponu3BOIHON K

47 UCCIICIOBAaHUIO QYHKIIUN Ha https://m.edsoo.ru/KIROM2W6L
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHenne npon3BOIHON K

48 McciIenoBaHui0 QYyHKIIUN Ha https://m.edsoo.ru/X5S 1TH2F91
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumeHenne nponu3BOIHON K

49 DUMCHSHIE POTSBOAHOM https://m.edsoo.ru/V6K2VS5CSH

UCCIIeIOBaHNIO (DYHKIMN Ha




MOHOTOHHOCTB U OKCTPEMYMbI

50

Haxoxnenue HanOoNbIIErO U
HAaWMEHBIIIETO 3HAYCHHS (PYHKIIUU
Ha OTpEe3Ke

https://m.edsoo.ru/W2G 111 KOS

51

Haxoxnenue HanOoNbIIErO U
HAaWMEHBIIETO 3HAYCHHS PYHKIIUU
Ha OTpe3Ke

https://m.edso0o0.ru/QON7C8Y2B

52

Haxoxnenue HauOOJIBIIEr0 U
HaAnMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I
Ha OTPE3KEC

https://m.edsoo.ru/Z0W4R6Y2H

53

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIET0 3HAaUCHUs (PYHKITUU
Ha OTpE3Ke

https://m.edsoo.ru/A4L.OH2Z1D

54

Haxoxnenue HanOoNbIIErO U
HaWMEHBIIIET0 3HAYCHHS (PYHKITUU
Ha OTpE3Ke

https://m.edsoo.ru/I4M8J4S8X

55

Haxoxnenne HanOOIBIIETO U
HaWMEHBIIIETO 3HAYCHUSI (PYHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/P1H6N9TS8G

56

IIpumeHeHr e MPOU3BOIHOM IS
HaXO0KJICHUSI HAUJTYYIIIero PelieHus
B MPUKJIAJIHBIX 3a/1a4ax, s
ofnpeesIeHUs] CKOPOCTH Tpoiiecca,
3aIaHHOT0 (DOPMYJION M
rpaguKom

https://m.edsoo.ru/ROV2M2S2T

57

KonTtposnpHas paborta o reme
"[IponsBonnas. [Ipumenenue
MIPOU3BOAHON"

https://m.edsoo.ru/ X§WINIMSB




IlepBoobpa3znas. Tabmuua

58 https://m.edsoo.ru/NSWSLI111Q
IepBOOOPa3HBIX
IT 0 . Tab

59 cpBOODpAsHail. Tabilila https://m.edsoo.r/DSPAP3A3G
nepBoo0pa3HbIX
WuTterpan, reome C€CKHUM

60 HTETPATL, TEONMETPHHCCITT 1 https:/m.edso0.ru/C1CSZOA9A
(U3NYECKUI CMBICIT HHTETpaia
WuTterpan, reoMeTpu4ecKuii 1

61 . https://m.edsoo.ru/R4R2T1C7Z
(U3HYECKUI CMBICI MHTETpajia
WnuTterpan, reome €CKHH

62 FITETPatL, TEOMETPHHCCITI 1 https:/m.eds00.ru/E2K9S1K9F
(bu3nYeCcKuil CMbICI UHTErpaa
Brruucienue uHTErpana mno

63 . https:/m.edsoo.ru/H2X2H7N4N
dbopmyne Hetorona—JleliOnuma
Brruuciienue uHTErpaa mno

64 . https://m.edsoo.ru/I2T2HIF6K
dbopmyne Hetorona—Jlelionuna
B CIIEHUE erpasa 1o

65 PIAMCICHIC HATErpast ? https://m.edsoo.ru/USSON4T1X
dopmyne Hetorona—JleitbHuma
Beruucnenne nuaterpana no

66 . https://m.edsoo.ru/H1J90O7S3L
dbopmyne Hetorona—JleliOnuIa

67 CucreMbl TMHEHMHBIX ypaBHEHHUI https://m.edsoo.rt/N7F3G3C2N

68 Cucrembl TMHEHHBIX YPaBHEHUI https://m.edsoo.ru/I6Q3R 1COJ
Pemenue nmpuknaaHbIx 3a71a4 C

69 MOMOIIBIO CUCTEMBI JIMHEHMHBIX https://m.edsoo.ru/N2D2G1U8U
ypaBHEHUM
Pemenne npuknaaHeIx 3a1a4 C

70 TMOMOIIBIO CUCTEMBI IMHEHHBIX https://m.edsoo.rt/W1Q4N2J3G
YpaBHEHHI
Cucre COBOKYIHOC e ,

71 VOTOMBI 1 CORDRYTIHOCTIL TAGTRIX https://m.edsoo.ru/DIX6PIETT

palOHAJIbHBIX, UPpPAalUOHAJIbHBIX,




MOKa3aTeNbHBIX, JIOTapU(HMUYECKIX
YpPaBHEHUU U HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH LIETIBIX,
paluMOHANIBHBIX, UPPALlMOHAIBHBIX,
MOKa3aTeNIbHBIX, JOrapu(pMUIECKUX
YPaBHEHHI U HEPABEHCTB

https://m.edsoo.ru/DOQ6G7L7A

73

CucreMbl ¥ COBOKYITHOCTH IIEJIBIX,
paluMOHAIBHBIX, HPPALMOHAJIBHBIX,
[IOKa3aTeNIbHBIX, JOrapu(pMUIECKUX
YPaBHEHHI U HEPABEHCTB

https://m.edsoo.ru/V8I7TR1L.2X

74

CucreMbl 1 COBOKYITHOCTHU LETIbIX,
pauMoOHaNIbHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNbHBIX, JTOrapu(PMUIECKUX
YpaBHEHUM U HEPABEHCTB

https://m.eds00.ru/C4G2N9T4C

75

Hcnonb3zoBanue rpadukoB GyHKIHMA
JUISL pellieHus] YpaBHEHHUH U CUCTEM

https://m.edsoo.ru/DSL7D5T5D

76

Hcnonp3zoBanue rpadukoB GyHKITHIA
JUISL PEIICHUS] YPAaBHEHHUH U CUCTEM

https://m.eds00.ru/M9US508X4C

77

[IpumeHenue ypaBHEHH, CHCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3a]ad U 3a7a4 U3
pa3MuHBIX o0acTel HayKH U
peanbHON KU3HU

https://m.eds00.ru/B9Z6KS514L

78

Kontponbsnas pabota mno reme
"HHTerpa u ero npuMeHeHHUs.
Cucrembl ypaBHeHUI"

https://m.edsoo.ru/R4F4I5N4 X

79

HatypanpsHble 1 nensle yncna B
3a7a4ax U3 peaibHOM JKU3HU

https://m.edsoo.ru/I9B6D2W 1 H




HatypanpHble u nensie yncia B

80 N https://m.edsoo.ru/Y2G3E5Y0Q
3a7a4ax U3 peaibHOM KU3HU

81 HatypaieHeic uenf 1€ Hueia B https:/m.edsoo.ru/SOU3USJ7V
3a/1auax u3 peasbHOMN KU3HU

82 ITpu3Haku A€AMMOCTH IE€NBIX YUCEI https://m.edsoo.ru/AOG3U61L.8K

83 [Ipu3Haku 1EAMMOCTH IENBIX YHUCEI https://m.edsoo.ru/P211MOF5 A

84 [Ipu3HaKu 1eIMMOCTH LENBIX YUCEI https://m.edsoo.ru/K9E3B1Q9V
[ToBTOpEHue, 0600IICHNE,

85 cUCTEeMAaTHU3alUsg 3HAHUI. https://m.edsoo.ru/GOM8Z4G5W
YpaBHeHUs
[ToBTOpenue, 0600MICHNHE,

86 CHUCTEMaTHU3aIus 3HAHUM. https://m.edsoo.ru/D9J3FOWOC
YpaBHeHus
[ToBTOpEHuUE, 0000IICHHE,

87 cHUcTeMaTH3alus 3HaHUI. https://m.edsoo.ru/A3R0X109V
YpaBHeHUs
[ToBTOpenue, o0ob1IeHME,

88 CHCTEMaTH3aIus 3HAHUM. https://m.edsoo.ru/A2HOY2S71
YpaBHEeHUsA
[ToBTOpenue, 0600MIeHNHE,

89 cUcTeMaTHU3aIus 3HaHUH. https://m.edsoo.ru/DOJ3K1NS5I
YpaBHeHUs
[ToBTOpenue, 0600MICHNME,

90 CHUCTEMaTHU3aIus 3HAaHUM. https://m.edsoo.ru/M47Z7BI9HIG
YpaBHeHus
[ToBTOpEeHnue, 06001ICHME,

91 cHUcTeMaTH3alus 3HaHUI. https://m.edsoo.ru/L7B3G6H80O

Hepagsenctsa




92

[ToBTOpenue, 0600IICHNHE,
cucTeMaTHU3alus 3HaHUH.
Hepagsenctsa

https://m.edsoo.ru/P8S3U2747,

93

[ToBTOpeHue, 0600IICHNHE,
CHCTEMAaTH3aIlus 3HaHUH.
Hepasencrtsa

https://m.edsoo.ru/H5K40O0V7P

94

[ToBTOpeHue, 06o06IIeHNHE,
CHCTEMAaTH3allus 3HAaHWH.
Hepasencrsa

https://m.edso0o.ru/TOSOW3O7E

95

[ToBTOpEHUE, 0000IICHHE,

CHUCTEeMAaTHU3allus 3HAaHUH. CucreMsnl

ypaBHEHUM

https://m.edsoo.ru/Q1 WIL6F6F

96

[ToBTOpenue, 0600ICHNHE,

cucremMaru3anusa 3HaHu. CUCTEMBI

YpaBHEHHI

https://m.edsoo.ru/M3E1K6730

97

[ToBTOpenue, 06001ICHME,

cucreMaru3anus 3HaHu. OyHKIMU

https://m.edsoo.ru/Y 1 WSU4M2A

98

[ToBTOpenue, o6ob1IeHME,

cucTeMaTtu3anus 3HaHu. OyHKINU

https://m.edsoo.ru/S2S1Y7P7H

99

Htorosas KOHTpoJbHas paboTa

https://m.edsoo0.ru/X3W9D&8Z2B

100

Hrorosas koHTpoJbHas paboTa

https://m.edsoo.ru/C2W1N2T5F

101

O0006111EHE, CHCTEMATH3AIIH

3HaHUH 3a Kypc anreOphl U Havas
MaTteMaThuyeckoro agaiamsza 10-11

KJIaCCOB

https://m.edso0.ru/KOK5C9J8Z

102

O000111eH1 e, CHCTEMATHU3ALUS

3HaHUH 3a Kypc anreOpsl U Havam
mareMatuueckoro agaimmsa 10-11

https://m.edsoo.ru/B3X6R4T31




KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOECHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCIICHUS
1 OnepupoBaTh MOHSATUSMU: PALMOHAIBHOE U JIEUCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHASI U IECATUYHAS JPOOB, TPOIEHTHI
- Bommonuate  apudmeTHueckue  omepanud ¢ palMOHAIBHBIMU U
' JIEHCTBUTEILHBIMU YU CJIAMU
13 BommonHsaTe  npuOMMKEHHBIE — BBIYMCICHUS, HCIONB3YS  IMpaBuia
' OKPYIJICHHUS], 1eJIaTh IPUKUIKY U OLIEHKY pe3yJbTaTa BbIUMCICHUN
OnepupoBaTh MOHATUSIMH: CTEIIEHb C IIEJIBIM MOKa3aTelieM, CTaHIapTHAs
4 dopma 3amucu IEeHCTBUTENBHOTO YHCIa, KOPEHb HATYPaJIbHOW CTENEHU;
' UCIIOJIH30BaTh MOAXOIANLYI0 (GOPMY 3alHUCH JACHCTBUTEIBHBIX YHUCEI s
pelIeHus MPaKTUY €CKUX 3a/1a4 U MPECTABICHUS JaHHbBIX
OnepupoBaTh MOHSATUSMU: CHHYC, KOCUHYC M TaHTE€HC MPOU3BOJIHHOI'O
1.5 yrila; WMCMOJb30BaTh 3aliCh IPOM3BOJIBHOIO YIJIa 4Yepe3 OOpaTHBIC
TPUTOHOMETpUYECKHE (PYHKIIHH
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarth NOHATUSIMU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJOE,
2.1 palMOHAIILHOE, UppanoHaIbHOE YpaBHCHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
55 BeimosnHATh  TIpeo0Opa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKCHHH U
' pelmaTh TPUrOHOMETPUUYECKUE YPABHEHUS
BoeinmonHATs Tpeodpa3oBaHus LETbIX, PAMOHATBHBIX U UPPAIIMOHAIBLHBIX
2.3 BBIDQXKEHUW M pEIIaTh OCHOBHBIE THUIBI I€JbIX, PAlUOHAIBHBIX U
MppALMOHATILHBIX YPABHEHUN U HEPABEHCTB
)4 [IpuMeHsATh ypaBHEHUS W HEPABEHCTBA U PEIICHUS MaTEMaTHYECKUX

3a]a4 U 3a7a4 U3 Pa3InYHbIX oOsacTeil HAayKu U peabHON KU3HU




MonenupoBaTh pealbHbIE CHTYallUM Ha S3bIKE aireOpbl, COCTABIATH

25 BbIpaKEHUs, ypaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 3a/1a4H, UCCIIE0BATh
IOCTPOEHHBIE MOJIEH C UCIOJIb30BaHUEM arnmapaTa ajredpbl
3 OyHKUMU U rpaduKu
OnepupoBarh TOHATUAMU: (YHKIHSA, CIOCOOBI 3amaHus (QYHKIHH,
3.1 o0acTh OMpeNeNeHuss W MHOXKECTBO 3HadeHWid (QyHKuuu, rpaduk
¢GyHKIMH, B3aUMHO 00paTHbIE QYHKIUN
32 OmnepupoBaTh MOHATHAMHU: YETHOCTH W HEUYETHOCTh (YHKUUH, HYJIH
' (GYHKIIHH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA
33 Wcnonp3oBath rpaduky GyHKIUN 1715 PELICHUs Yy paBHEHUI
34 Crpouts u uyuTaTh rpadUKd JUHEHHOW GYHKLIMH, KBaJIpaTUYHOM
' (GYHKLIMH, CTENEHHON (YHKIMHU C L[EJIbIM I10Ka3aTeNeM
Hcnonb3oBath rpaduku (QyHKIOMH [J18 HCCIEAOBaHHUS IPOLECCOB U
3 s 3aBHCUMOCTEH MpPH pEIIeHUM 3a/]ad U3 APYrHMX y4eOHBIX IPEIMETOB U
' peasibHOM  JKM3HM, BbIpaXXaTb (OpPMYJIaMHU 3aBHCHUMOCTH  MEXAY
BEIMYUHAMU
4 Hauvana maTemMaTHuecKoro aHaimsa
i1 OmnepupoBaTh MOHATUSMH: IIOCJIEIOBATEIBHOCTh, apupMeTHyecKas H
' reoMeTprudecKas Iporpeccuu
OnepupoBarh MOHATUSIMU: OECKOHEUYHO YObIBarollas reoMeTphuecKast
4.2 nporpeccus, cymMma OECKOHEUHO  yOBIBalOIIeW TIeOMeTpUYecKOi
IPOrpECCUU
4.3 3aznaBaTh IOCIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMU
44 Hcrnonp30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEH W IIPOTPECCHM  JUIA
' peleHns peabHbIX 3ajau MPUKJIIAHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATHUSIMH: MHOXKECTBO, OIIEPALIMU HAJl MHO>KECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar s ONHCAaHUs
5.2 peaJIbHBIX TMPOLECCOB U SIBICHUN, NpPU pEUIeHUM 3aJad W3 JIpYrux
y4eOHBIX TPEMETOB
53 OnepupoBarh  MOHATHUSAMH:  ONpEZelieHue, Teopema,  CIEICTBHE,

J0OKa3aTcJIbCTBO

11 KVIACC




Kon
NMPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble nMpeMeTHbIE Pe3y1bTATHI 0CBOEHNUS OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001Iero 0opa3oBaHus

1

Yucia v BEIYUCIEHUS

1.1

OnepupoBaTh MOHATHUSIMH: HATYypaJibHOE, I1€10€ YHUCIIO; HMCIOJIb30BaTh
MPU3HAKK JCIUMOCTH IEJBIX YUCEN, Pa3J0KEHHWE YhCcia Ha TMPOCTHIE

MHOXHUTCIIN I pCHICHHA A 3a/1a1

1.2

OHepI/IpOBaTI) IMOHATHUEM: CTCIICHD C pallMOHAJIbHBIM ITOKAa3aTCIEM

1.3

OHepI/IpOBaTb INOHATHUAMMU: noraqu)M qucia, JACCATUYHBIC u

HaTypaJlbHbl€ JIorapu(mMbl

YpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsTh CBOICTBa cTemeHW Ml mpeoOpa3oBaHUs BBIPAKEHUH,
ONEepHpPOBaTh TMOHATUSAMU: IOKA3aTeIbHOE YpPaBHEHHE U HEPaBEHCTBO;

peuiaTb OCHOBHBIC TUIIBI ITOKA3ATCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BbimonHATe npeobpazoBaHUs BBIPAXKEHUH, COAEpXKAILUX JIOTapu(MBbL;
OIEepUPOBATh MOHATUIMU: JIOTAPU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI JIOrapu (PMUYECKUX YpaBHEHHUH U HEPABEHCTB

23

HaxoauTe pemeHus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBarh TOHATHUSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHM u eé
pelIeHre; UCIO0JIb30BATh CUCTEMY JIMHEMHBIX YPaBHEHUW I PELICHUS

MPAKTUICCKUX 3aa4

2.5

Haxomute  pemreHns  mOpoCTEHINMX  CUCTEM U COBOKYIIHOCTEH

pPaLMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6

MonenpoBate peajbHble CUTyallUM Ha S3bIKe aireOpbl, COCTABIATh
BBIPAJKECHUS, YPAaBHECHHSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 3aJayH,
UCCIIEAOBATh ITOCTPOCHHBIE MOJEIM C MCIONB30BAHMEM amIapara

anredpsl

OyHKUMHU U rpaduKu

3.1

OmnepupoBaTh MOHATHAMHU: IepHoANWYecKass (QyHKIMSA, TNPOMEKYTKH
MOHOTOHHOCTH (DYHKILMHU, TOUKH SKCTpeMyMa (QYHKUWH, HauOosbIiiee U
HauMEHblIIee 3HaYeHUs] (PYHKIIMU Ha MPOMEXKYTKE; HCIIOIb30BaTh UX IS

uccre0BaHus QyHKIMH, 3aJJaHHON IpaduKkoM

32

OnepupoBaTh MOHATUSIMU: TPaQUKU MTOKA3aTETbHOM, JorapuMuyeckoil u

TPUTOHOMETpUYECKUX (YHKIMI; H300pakaTb HMX Ha KOOPAMHATHOM




IJIOCKOCTH Y UCIIOJIb30BATh JJIS PELICHUS YPABHEHU U HEPABEHCTB

N3o0pakaTh Ha KOOpPAMHATHOW IIJIOCKOCTH TpadUKH JTHMHCHHBIX

33 YpaBHEHMII M HUCIOJb30BaTh MX JJI PEIICHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHHI
34 Hcnonb3oBath Trpadukn GYHKIUE 19 HCCIENOBaHHUS MPOLIECCOB U
' 3aBHCUMOCTEN U3 APYruX YUeOHBIX JUCLIUIUINH
4 Hauana maTtemaTrueckoro aHanmsa
OnepupoBaTh TOHATUSMM: HEMpepbiBHAas (QYHKLIHSA, POU3BOAHASL
4.1 (GyHKIMH; HCMOJB30BaTh T'E€OMETPUUECKUH U (UBHYECKUH CMBICT
IIPOM3BOJHOM I pEIICHUs 3a1a4
42 Haxonuth mpOM3BOAHBIE  DIEMEHTAPHBIX  (YHKIHHA, BBIUUCIATH
' IPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIMM
Hcnonp3oBaTh MPOW3BOAHYIO I HCclefoBaHUS  (QyHKIUU Ha
43 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl UCCIEAOBAHUS K
MOCTPOCHUIO TPapUKOB
a4 Hcnonb3oBaTh MPOU3BOAHYIO /1JI1 HAXOKJECHUS HAUYULIEro pelIeHUs B
' NPUKIAJIHBIX, B TOM YUCJIE COLUAIBHO-9KOHOMHUYECKUX, 3a/1auax
n OmnepupoBaTh MOHATUSAMH: IepBOOOpa3Hasi M MHTErpajl; MOHHMATh
' TeOMEeTPUYECKUN U PU3NIECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpasHble dJeMEHTApHBIX (YHKIUH, BBIUUCIITH
' uHTerpan no popmyine Hetorona — JleliOnnma
47 Pematp npukianHele 3aja4i, B TOM YUCJIE COLUAIBHO-3KOHOMUYECKOT O

U pU3UYECKOr0 XapaKTepa, CpeicTBAMU MaTEMaTUYECKOT 0 aHaJIn3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii J1eMEeHT COePKAHUS

Kon
1 Uucna v BelUMCIEHUSA
Pamonansuple  umcna. OOBIKHOBEHHBIE W JCCATHYHBIE JpOOW, MPOLEHTHI,
OECKOHEUHblE  NepuoauvecKkue  aApobdu.  Apudmernyeckue  omepauud  C
1.1 palMOHAIbHBIMU YHCIAMM, IIPEO0Opa30BaHUs YHMCIOBBIX BbIpakeHUU. [IpumeHeHune
npo0ell W MPOLEHTOB Ui pEelIeHUs MPUKIAAHBIX 33Jad W3 pa3iUYHbIX OTpaciei
3HAHUUW U peaibHON KU3HU
[elictBuTenbHble  yuchaa.  PanuMoHampbHBIE W UMpPpPalMOHAJIbHBIE  YHCIA.
1.2 ApudmMeTnueckre ornepanud C JICHCTBUTEIBHBIMU 4YHCIaMH. [IpuOImKkEHHBIC
BBIYMCIICHNUS, [TPaBUJIa OKPYIJICHHS, IPUKH/IKA U OLIEHKA pe3yJibTaTa BHIYMCIECHUN
Crenenp c nenbiM mnokazarteneM. CrangaprHas (opma 3amucu JeiCTBUTENILHOIO
1.3 yrcna. Vcrnonb30BaHue MOAXOIIeH (OpMBbl 3aMUCH TCWCTBUTEIBHBIX YUCEN IS
pellIeHus MPaKTUYECKUX 3a/1a4 U NPEACTaBICHUS JaHHBIX
14 ApudmeTnueckuii KopeHb HaTypaibHOU creneHu. [leiicTBus ¢ apudmMeTrnyecKuMu
' KOPHSIMU HaTypallbHOM CTEIIEHU
L CHuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apPKTaHT€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 ToaecTBa U TOXK1ECTBEHHbIE TPE0OPa30BaHUS
55 ITpeobpazoBanue TPUTOHOMETPUYECKUX BBIpaKECHUM. OcHOBHBIE
' TPUTOHOMETpUYECKUE (HOPMYIIbI
53 VYpaBHeHME, KOpeHb YypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHCTBA. Merox
' WHTEPBAJIOB
2.4 Pemenne nenpix u ApoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB
2.5 Peuienne nppanimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHU I
x IIpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHUX 3a4a4 U 3a/1a4

U3 Pa3IMYHBIX 00JacTell HAyKu U peaabHON KU3HU




3 @OyHKUIUU U TpapUKU
31 OyHkims, cnocoobl 3amanus (GyHkumu. ['paduk ¢yHkumu. B3aumHO oOpaTHBIC
. GyHKIIUH
32 OO6nacte ompeneneHuss W MHOXECTBO 3HaueHMH ¢yHkuun. Hymm QyHKum.
' [TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKIIHH
33 Crenennass (QyHKIMsA C HATypajdbHBIM M IEJbIM Moka3ateneMm. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpruyeckas OKpY>KHOCTb, ONpPENeIEHUE TPUTOHOMETPHUUECKUX (PYHKIIHI
' YHUCIIOBOTO apryMeHTa
4 Hauana marematnueckoro aHanusa
il IlocnemoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOcienoBaTelbHOCTEH. MOHOTOHHBIE
' M10CJIE0BATEIbHOCTH
ApudmeTrnueckass W TeOMETpUYECKas Nporpeccuu. beckoHeuHo yObIBaromas
4o reomeTrpudeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOILEH TeoMeTpHuYecKOou
' nporpeccur. dopmyna cioXHBIX NpoleHToB. lMcmonb3oBaHue mnporpeccuu uist
pelIeHMs pealibHbIX 3a/1a4 MPUKJIAJHOTO XapakTrepa
5 MHoOXecTBa U JIOTUKa
MHoxecTBO, omepald Haj MHOxecTBamu. Jluarpammel Oilnepa — BenHna.
5.1 [IpuMeHeHue TEOPEeTUKO-MHOKECTBEHHOTO ammapara s OMUCAaHHUS pPEaTbHBIX
MIPOIIECCOB U SIBJICHUM, TP PEIICHUH 33J1a4 U3 JPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJIePKAHUS
1 Yucna 1 BEIUUCIICHUS
1.1 Hatypanbsablie u nensie yncia. [IpusHaku 1eIMMOCTH LENIbIX YUCET
1.2 Crenens ¢ paimoHaJbHBIM MOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uncna. JleciTHUHbIE U HATYpATbHBIE TOTapH(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpazoBaHue BeIpaKeHUH, COJEPKAIIUX JIOTapHUPMBbI
- [TpeobpazoBanue BBIpAKCHUN, COEPKAIINX CTEIICHU C PAllMOHATLHBIM
' MoKasaTesieM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazarenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA
Y CucreMbl JIMHEHHBIX YpaBHEHUH. PelleHne NpUKIaAHBIX 3a4ad € IIOMOIIBIO
' CUCTEMBI JIMHEHHBIX YPaBHEHUI
2.7 CucreMsbl 1 COBOKYITHOCTH pallMiOHAJILHBIX YPaBHEHUI U HEPABEHCTB
)3 IIpumeHenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4
' W 3a7a4 U3 Pa3IMYHBIX 00J1acTel HAYKU U peabHON )KU3HU
3 @OyHKIUU U TpapUKu
@Oyukuus. Ilepuoanueckue QyHKuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKILUH.
3.1 MakcuMyMbl U MUHUMYMBbl (yHKIuu. HambGonbliee M HauMmeHblllee 3HadeHUE
(YHKIMU HA TPOMEXKYTKE
3.2 TpuroHomerpuueckue GyHKIMH, UX CBOWCTBA U I'pauKu
33 [Toka3zaTenbHas u norapupmudeckas GyHKIMU, UX CBONCTBA U IpapUKu
34 Hcnonp3zoBanue rpagukoB QYHKIMH 711 pellieHus] ypaBHEHUHN U JIMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB  (QYHKIUH JUIsI  UCCIEAOBAaHUS  IPOIECCOB U
35 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT NPH PEUICHUM 3a7a4 M3 JAPYTruX Y4eOHBIX
MPEAMETOB U peabHON KU3HU
4 Hayana maTeMaTn4yeckoro aHaausa
4.1 HenpepriBHbIe QyHKIMH. MeTO MHTEPBAJIOB JJIsl PELICHUS] HEPABCHCTB
4.2 [TponsBoanas pynkuuu. ['eomeTpudeckuii 1 GU3NUECKUil CMBICI TPOU3BOIHOM
43 ITpon3BoaHble 37MeMEHTapHBIX (QYHKUMH. DOpMyJBl HaXOXKIEHHS IPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YaCTHOTO (PyHKIIMI
IIpumeHeHue MNpoOU3BOJHOM K UCCIEAOBAHUIO (YHKIUH Ha MOHOTOHHOCTb M
4.4 sKCTpeMyMbl. HaxoxeHne HauOobIIero U HaMMEHbIEro 3Ha4eHus (QYHKIUU Ha
OTpE3Ke
[Ipumenenne nNpon3BOJHON AJIsl HAXOKAECHUS HAWIYYIIEero PEIICHNs B IPUKIIAIHBIX
4.5 3ajjavax, JUIsl ONpeNeNICHHs CKOPOCTH IIpolecca, 3aJaHHoro Gopmynod wimm
rpadgurom
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WuTerpai, ero reomeTpuyeckuili 1 ¢pundeckuii cMbici. Borancinenue uHTerpana mno

dopmyne Hrrotona — JleliOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTaTaM 0CBOCHUS
NpoBepsieMoro OCHOBHOM 00pa30oBaTeJIbHOM NPOrPaMMbI CpeIHero 001ero
TpedoBaHus oOpa3zoBaHus

Bnagenue meromamu 10Ka3aTeNbCTB, AIrOpPUTMaMHU pelIEHUs 3anady;
yMeHHE (GOpPMYJIUMpOBATh W ONEPUPOBATH IMOHATHSIMM: OIpEIEIEHUE,
aKCuoMa, TEeOpeMa, CIEACTBHUE, CBOMCTBO, IpPHU3HAK, JOKa3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; IPUMEHATh UX; YMEHHE (HOPMYIUPOBATh
o0paTHOE M IPOTHUBOIOJOXHOE YTBEP)KICHHUE, MPUBOIUTH HMPUMEPHI U
KOHTPIIPUMEpPBI, HCIOJb30BATh METOJ, MATEMAaTUYECKOH HHAYKIUH;
IPOBOJAUTH  JIOKA3aTEJIbHBIE PACCY)KJIEHUS IpU pEUIeHUM 3ajad,
1 OLIEHUBATh  JIOTMUECKYI0 IMPaBWIBHOCTb  PAcCyKICHUH; yMEHHE
OIEepUPOBaATh MOHITHSIMH: MHOXKECTBO, IOJMHOKECTBO, ONEpallUy HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN
anmnapar AJIs ONMCaHUsl peaJbHbIX MIPOLIECCOB U SIBJIEHUI U P PEUICHUH
3a7a4, B TOM 4YHCIE€ W3 JPYruxX Y4eOHBIX NPEIMETOB; YyMEHHE
OIlepHpOBaTh MOHATUAMU: I'pad, CBSI3HBIN rpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; YyMEHHME 3aJaBaTh M OMNHCHIBaTh Tpadbl pazIMuHBIMU

croco0aMu; UCIOB30BaTh rpadbl MPU pelIeHUH 3a1a4

YMeHue onepupoBaTh MNOHATUSMHU: HATYpalbHOE YHUCIO, LEJIOE YHUCIO,
CTEIEHB C MEBIM MOKa3aTesIeM, KOPEHb HATYpallbHOM CTENEHU, CTENEHb
C palMOHAIILHBIM  IOKa3aTeJleM, CTENeHb C  JEeUCTBUTEIbHBIM
nmokasareieMm, Jorapum Uuciaa, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJILHOIO YHCJIA, OCTATOK IO MOIYJ0, PAalHOHAIBHOE YHUCIIO,
HMppalioHaIbHOE YHCIIO, MHO>ECTBa HaTypaJlbHBIX, LEIIBIX,
2 pallMOHANBHBIX, JIEMCTBUTENIBHBIX YHCEN; YMEHHUE MCIOJIb30BaTh
MPU3HAKKU JETUMOCTH, HAMMEHBIIMH OOIIMNA JeTUTeNb U HauMEHbIIee
o0miee KkpaTHoe, anroput™ EBKimaa mpu perieHuu 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMA ~ MO3UIMOHHBIMM  CHUCTEMaMH  CUUCIICHUS; yMEHHUE
BBITIOJTHSATh BBIUMCIICHWE 3HAUYECHUW W TMPeoOpa3OBaHMs BBIPAKEHHH CO
CTEIeHAMU W Jorapudmamu, mpeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX

BBIpa)KeHI/IfI; YMCHHUC ONCPUPOBATL IMOHATHAMH: IMOCICAOBATCIIBHOCTD,




apumernueckas Iporpeccus, reomerpuydeckas nporpeccus,
OeCKOHEYHO YyObIBarollass TIEeOMETpUYEcKas IpOorpeccus; yMeHHe
3a/1aBaTh MOCIEN0BATENBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepHUpoBaTh MOHATHAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJIb U apI'yMEHT KOMIUIEKCHOI O
yiucia, (GopmMa 3aluCH  KOMIUIEKCHBIX 4Hcel (reoMeTphuecKas,
TpUTOHOMETpUYeckass M  aiaredpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue NEHCTBUSA C KOMIUJIGKCHBIMU YHCIaMH; TPUBOAUTH
IpUMEPbl  MCHOJIB30BAaHUS  KOMIUIEKCHBIX  4YHMCEN;,  OIEepUpOBaTh
HNOHATUAMM: Marpuua 2x2  wm  3X3, onpeaenurenb MaTpHIbI,

FGOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OTPCACIIUTECIIA

YMeHue omnepupoBaTh MOHATHUSIMH: pallMOHANbHBIE, HpPpalUOHAIbHbIE,
MOKa3aTeNbHbIC, CTENEHHBIC, JIOrapu(MHUUIECKUe, TPUTOHOMETPHUECKHE
YpaBHEHHUSI W HEPABEHCTBA, HX CHCTEMbl; YMEHHE ONEpPUPOBATH
MOHATHSIMH: TOXIECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPaBHEHUM U HEpPABEHCTB, PaBHOCUJILHOCTh
YpaBHEHMI, HEpPaBEHCTB M CUCTEM; YyMEHUE pelaTb YypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; peLIaTh
YpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbl C TIApaMEeTPOM; MPUMEHSTh
YpaBHEHHUSI, HEPABEHCTBA, UX CHUCTEMBI JJIsI PEUICHUS MaTeMaTHYECKHX

3a]a4 U 3a7a4 U3 Pa3InyHbIX oOsacTeil HAayKu U peabHON KU3HU

YMeHue onepupoBaTh TMOHATUSAMHU: (QYHKIMS, UYETHOCTh (YHKIUH,
HNEPUOIUYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (GYHKIUH, HauOoIblllee U HauMEHbIIee 3HaUCHUS
(GYHKIMU Ha IPOMEXYTKE, HepepbIBHAs (PyHKLUS, aCUMIITOTHI I'paduka
(GyHKUMH, TIepBast U BTOpas MPOU3BOJHAs (DYHKILMHU, T€OMETPUUECKUI U
¢u3nyecKuil CMBICI IPOU3BOJHOM, IepBOOOpasHas, ONpEeIeTIEHHBIH
UHTErpajl; yMEHHEe HaxXOAMThb aCUMITOTHI rpaduka (yHKLIUH; YMEHHE
BBIYUCIIITH ~ NPOU3BOJAHBIE CYMMBI, IPOM3BEACHHUS, YAaCTHOTO U
KOMITO3UIIMM (DYHKIMH, HAXOIUTh ypaBHEHUE KacaTeJbHOW K rpaduky
(GYHKIMH; YMEHUE HaXOAWTh NPOU3BOJAHBIE 3JIEMEHTAPHBIX (DYHKLHUI;
YMEHHME HCIOJb30BaTh MPOU3BOAHYIO ISl HCCIeNOoBaHUS (DYyHKIUH,
HAXOAWUTh HauOOJbIIME M HAUMEHbIINE 3HadeHHs (YHKIHM; CTPOUTH
rpadKd MHOT'OWJIEHOB C MCIIOJIb30BAaHUEM arapaTta MaTeMaTH4eCKOro
aHalM3a; NPUMEHSTHh IPOU3BOJIHYIO [JIsI HAXOXKACHHS HAWIy4dLIEro

peuicHus B IMPUKIAIHBIX, B TOM YHUCJIC COLNHUAJIBHO-3KOHOMHUYCCKHUX H




dbusznuecknx 3agav4ax; HaXOAUTh TJIOMAIN U 00BEMBI (PUTYP C TTOMOIIIBIO
WHTErpaja; MPUBOJUTH MPUMEPbl MAaTEMaTHUYECKOTO MOJCIMPOBAHUS C

HOMOIIIBIO U (ppepeHnanbHbIX ypaBHEHUI

YMmeHue onepupoBaTh IMOHATUSAMH: TrpaduKk (QyHKUMH, oOOpaTHas
byHkuus, koMmno3unus (GyHKUMN, JUHEWHas (QYHKUMS, KBaJpaTHYHAsS
byHKLHS, pauuoHaIbHAS byHKIMS, CTEIeHHas byHKIMA,
TPUTOHOMETpUYECKne (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMM, TOKazaTenpHas W Jorapupmuueckas (QyHKIUH, YMEHHE
CTPOUTH I'paUKH H3Y4YEHHBIX (YHKIUH, BBIIOIHATH MPEOOpa3OBAHUS
rpaduKoB QYHKIUH, HCIIOIB30BAaTh IPaUKU 111 U3ydEHUS IPOLIECCOB U
3aBUCUMOCTEH, IIPU PELIEHUH 3a1ad U3 JPYTuX y4yeOHbIX NpPEeIMEeTOB U
3ajlad U3 peajbHOM *KH3HU; BbIpaXKaTh (GOPMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMU; HCIOJIb30BaTh CBOMCTBA U rpaduku QyHKUMH U1
pelleHUs] ypaBHEHH, HEPaBEHCTB U 3ajJ]a4 ¢ IapaMeTpaMy; n300paxaTh
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXKECTBA PEIICHHH ypaBHEHUH,

HCPaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJayd pPa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIEHTHI, IOJM U YacTd, Ha JABWIXKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 3a7a491 U3 00JacCTH YIIPaBJICHUS JINIYHBIMU U CEMEUHBIMU
¢uHaHCAaMM); COCTaBJISATh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBHIO 3aJlayd, MCCIIEOBATH IOJYYEHHOE PEIICHUE HU
OLIGHUBATh MPaBAONOJO0HOCTh PE3YyJbTaTOB; YMEHHE MOJEINpPOBaTh
peajibHbIe CHUTYyallud Ha fA3bIKE MAaTEMAaTHKH;, COCTAaBJIATH BBIPAXKEHMUS,
YpPaBHEHHs, HEPAaBEHCTBA M MUX CHCTEMBbl II0 YCIOBHIO 3aJayH,
HCCIEN0BaTh IIOCTPOEHHBIE MOJENM C HCHOJIB30BAaHUEM armapara

anreOppl, UHTEPIPETUPOBATD MTOJIYUEHHBINA pe3yJIbTaT

YMenue onepupoBaTh NOHATUSMU: CpEHEE apuPMETHUECKOE, MEuaHa,
HauOoJplliee W  HaWMEHbIIEE 3HAYCHHWS, pa3Max, JUCHEpCHs,
CTaHJApPTHOE OTKJIOHEHUE YHUCJIOBOrOo Halopa; YMEHUE U3BJIEKaTh,
UHTEPIPETUPOBATh HHPOPMAIUIO, MPEICTaBICHHYI0 B Ta0iMlax, Ha
auarpammax, rpadukax, OTpakarollylo CBOMCTBA peajbHBIX MPOLIECCOB U
SIBIICHHIA; TIPEICTABISATh MHPOPMAIUIO C TIOMOIIBIO TAOIHII U JUarpamm;
MCCIIEA0BAaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHUCIE C MPUMEHEHHEM
rpaguuecKux METOAOB M  JJIEKTPOHHBIX  CPEIACTB;, T'padUUeCKH
UCCIIEZIOBAaTh COBMECTHBIC HAONIOJEHUS C TOMOUIbIO JAHarpamMm

paccerBaHUs U TMHEHHOW pEerpeccuu




YMeHue onepupoBaTh IMOHATHSAMM: CIyYaWHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIIOJb30BAHHEM TpapUUECKHX METOJOB; INPHUMEHSTH
GopMynBl CIOKEHUS U YMHOXKCHHSI BEpOATHOCTEH, (HOpMyIy MOJHOM
BeposiTHOCTH, (hopmyry bepHyim, koMOuHATOpHBIE (GAKTHI U POPMYIIBI;
OLICHMBATh BEPOSTHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepHpOBATh
NOHSATHAMU: CITydaiiHas BEIMYMHA, pAaCHpelelcHue BEpOsSTHOCTEH,
MaTeMaTHYECKOE OKUIAaHWE, IHMCIEePCHS W CTAHJAPTHOE OTKIJIOHCHHE
CIly4yailHOH BENWYHMHBI, (QYHKIUU pACHpPEACNCHUS W  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTeJIbHOTO W HOPMAJIBHOIO paclpeneleHuit;
YMEHHE HWCIOJIb30BaTh CBOMCTBA HW3YYEHHBIX paCIpeneieHud s
pemieHnst 3a/1a4; 3HAKOMCTBO C TOHATHSMH: 3aKOH OOJBIIMX YHCE,
METOABl BBIOOPOUHBIX HCCIEIOBAHUN; yMEHHE MPUBOAUTH MPUMEPHI
IPOSIBJICHHS 3aKOHA OOJBIIMX YUCEN B MPUPOIHBIX U OOLIECTBEHHBIX
SBIICHUSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHHUE, IePECTaHOBKA,
YHCIO COYETAHWW, YHCIO IepecTaHOBOK; OMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIC ()aKThI U PACCYKICHUS JIUISl PEIICHHS 3a/1a4;
OLICHUBATH BEPOSITHOCTH peambHBIX COOBITHH; COCTaBIISITh

BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATD MOJyYEHHBIN PE3YIbTAT

VYMmeHue omnepupoBaTh IMOHATHSAMM: TOYKA, IMpsiMas, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIJa, IUIOCKMH  yroll,
JBYTPAaHHBI yroji, TPEXTPAaHHBIA yroji, CKPEUMBAIOIIMECS IpPsAMBIC,
NapaJUIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPAMBIX U IJIOCKOCTEH, YroJl
MEXAY IPSAMBIMHM, YrOJI MEXAY NPAMOW M INIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSAMH, PACCTOSSHUE OT TOYKH IO INIOCKOCTH, PACCTOSHHUE MEKIY
IPAMBIMU, PACCTOSIHUE MEXKIY IIJIOCKOCTSAMU; YMEHUE UCIIOJIb30BATh IIPU
pelIeHnH 3a7a4y U3y4deHHble (PAKThl U TEOPEMbl MJIAHUMETPHH; YMEHHUE
OLIEHMBAThb pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTH
MaTEMaTUYECKUE MOJAEIM C IOMOIUBI T€OMETPUYECKUX IOHATHU H

BCJIMYUH, p€UIaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOMIAAL (GUTYpBl, 00BEM QUIYpBHI,
MHOT'OI'PaHHUK, MPAaBWIbHBII MHOTOI'PAaHHUK, CEYEHHE MHOIOTrpaHHHKA,
Ky0, mapajuienenumnes, Mpu3Ma, Nupamuaa, (urypa U HNOBEPXHOCTH
BpallleHus], IMIMHAP, KOHYC, Iap, cdepa, miomans chepsl, IIOMATL
NOBEPXHOCTH NHpaMUAbI, MPU3MbI, KOHyca, LMIMHApPA, 00bEM KyoOa,

IPSIMOYTOJILHOTO ITapajulelienuIlela, MUpPaMUAbl, MPU3MBI, LWIMHIpPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTU, CEYEHUS KOHYCa UM LMIUHIDA,
napajuielbHble OCH WJIA OCHOBAaHHIO, CEYEHHE 1Iapa, ILIOCKOCTb,
Kacarouasicst cdepbl, LUUIMHIPA, KOHYCa; yYMEHHUE CTPOUTh CEUEHHE
MHOT'OT'PaHHUKA, H300pakaTh MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTHU
BpAILEHUS], UX CEUEHUS, B TOM YHMCJIE C TOMOUIBIO JIIEKTPOHHBIX CPENCTB;
YMEHHE MPUMEHSTh CBOHCTBA T€OMETPUUYECKUX (PHUTYDP, CAMOCTOSTEIHHO
bopMyIHpPOBaTh ONMpPENEIICHUs U3y4aeMbIX (UTYP, BBIIBUTAaTh THIIOTE3bI
O CBOWCTBax M MPH3HAKaX reOMETpUUYecKux (uryp, o0OCHOBHIBATH WUIIU
OlpoBepratb MUX; YMEHHE TMPOBOAUTH Kiaccupukauuo GUryp mo
pa3IMYHBIM MPU3HAKAM, BBITIOJHATH HEOOXOAMMBIE JOMOJIHHUTEIbHbIE

MOCTPOCHUS
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YMeHue ornepupoBaTh TOHSATHUSAMHU: JBWIXKEHHE B IPOCTPAHCTBE,
napauieIbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMOAO0Us, MOAOOHBIE (UTYpPHI; yMEHHE
pacrmo3HaBaTh paBHbIC U MOAO0OHBIE (UTYPHI, B TOM YHUCJE B MPHUPOJE,
HCKYCCTBE, ApXUTEKType; HCIOIb30BATh TI'€OMETPUYECKHE OTHOIICHHMS
IpH pELICHUW 3aJlay; HAXOJUTh T'€OMETPUUYECKHE BEIMYUHBI (IJIMHA,
yroy, IJomaab, O0bEM) MpU pEHIeHHH 3a7ad W3 JPYruX Y4eOHBIX
MPEIMETOB U U3 PeabHOUN JKU3HU; YMEHUE BBIYUCIISATH T€OMETPHUCCKHUEC
BEJIMYMHBI (JJIMHA, YTOJ, TUIOMAAb, OOBEM, IIIOMIANb IMOBEPXHOCTH),
WCIOJIb3YsI M3y4YeHHBIE (OPMYJIBI M METOJbI, B TOM YHCJE: IJIONIAIb
MOBEPXHOCTH MUPaMUbl, IPU3MbI, KOHyCa, IUIHH]IpA, IIOMAAs chepbl;
00bEéM KyOa, MPSMOYTOIBHOTO Tapauiesienunea, MUPaMUIIbI, TPU3MBI,
HUJIMHIpa, KOHyCa, IIapa; yMEHHE HaxOJuTh OTHOIIEHHE OOBEMOB

no100HBIX Uryp
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YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPJIMUHAT,
BEKTOp, KOOPAWMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
POM3BEJCHUE BEKTOpa Ha YHUCIO, Pa3JOKEeHHe BeKTopa Mo 0Oaswucy,
CKaJIsIpHOE TIPOU3BEACHHE, BEKTOPHOE IIPOM3BEACHHUE, YIOJl MEKIY
BEKTOpaMU; YMEHHE UCIIOJb30BaTh BEKTOPHBI U KOOPIAMHATHBIA METO]
JUISL PEIICHHs] TEOMETPUYECKMX 3aJad W 3aJad JAPYruxX Y4eOHBIX

MpeIMETOB
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VmMmenne BI)I6I/IpaTI) HOI[XOI[SIHII/Iﬁ MCETOH A PpCIICHUA 3adayu,
IMNOHMMAaHHUE 3HAYUMOCTU MATCMATHKU B H3YUYCHUU TIPUPOAHBIX U
06HICCTBCHHI)IX mpoueccoB u HBHCHI/Iﬁ; YMCHHUC  paCliO3HABATH

IMMPOsABJICHUEC 3aKOHOB MAaTEMATHUKU B HCKYCCTBC, YMCHHUC IPHUBOAUTH




IPUMEPBl  MAaTEMaTHYECKUX OTKPBITHMM pPOCCUHCKOW U  MHPOBOMU

MaTEeMaTUYECKON HAyKH




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Yucna v BeIUMCIEHUS
1.1 Hatypanbsablie u nensie yncia. [Ipu3Haky 1eIMMOCTH LENIbIX YUCET
- Panmonanbuble yucna. OOBIKHOBEHHBIE U JECATUYHBIE JApOOW, TPOIEHTHI,
' OeCKOHEUHbIE TEPHOINIECKHE TPOOHU
13 ApudpmeTnueckuii KOpeHb HaTypalbHOU cTeneHH. JlelcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSIMH HaTypaJbHOMN CTEIIEHU
4 Crenenb ¢ nenbiM nokasarenaeM. CTENEHb ¢ pallMOHaJIbHBIM IOKa3aTesneM. CBoiicTBa
' CTEIIEHU
T CuHyc, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YU CJIOBOI O apryMeHTa
1.6 Jlorapu¢dwm uncna. JleciTuuHble U HATypaibHbIE JIOrapHU(PMBbI
JeiicTButenpHble 4ucna. ApudMETHUYECKHE ONepalud C JAeHCTBUTEIBHBIMU
1.7 guciaamu. [TpuOmmkEéHHbIE BEIUUCICHUS, IPaBUIa OKPYTJICHUSI, IPUKHUIKA U OLlEHKa
pe3ynbTaTa BBIYUCICHUI
1.8 [TpeobpazoBaHue BeIpaKeHUH
1.9 KommnekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenble 1 poOHO-pallMOHAIbLHBIE YPABHEHHUS
2.2 HppanroHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckrue ypaBHeHUs
24 IToka3aresnbHble U JIorapuMUUecKue ypaBHEHUS
2.5 Llensie u ApoOHO-palIOHATBHBIC HEPABEHCTBA
2.6 UppanmonansHbie HEpaBEeHCTBA
2.7 [TokasaTenbHbIe U JTOrapuPMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucreMbl JIMHEHHBIX YpaBHEHUH. OTNpenenuTens MaTpHULIbl




3 @OyHKUIUU U TpapUKU
31 OyHkusa, cnocoObl 3amanus GyHkuuu. I'paduk ¢yHKuu. B3aumHO 0OpaTHBIC
' ¢bynkuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUHA
OOnacte ompeneneHuss MU MHOXKECTBO 3HaueHuid ¢ynkuuu. Hymn ¢dynkuunm.
32 [TpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKIHH.
' MakcuMyMbl W MUHUMYMBI QyHKOuH. HauGomnbliee M HauMeHblIee 3HaueHHE
(GYHKIMM HA TPOMEXKYTKE
13 CrenenHast (QyHKIMS C HaTypaJbHBIM M LeJbIM Moka3zatesneM. EE cBoiictBa
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKLUNHU, X CBOICTBA U Irpaduku
3.5 [Toka3zaTenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U rpapUKu
16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHKiuid. CBolicTBa (YHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3a4aHU MOCIIEN0BATEILHOCTEN
3.8 ApudmeTtnueckas U reomerpudeckas nporpeccuu. opmMyiia CI0KHBIX POIIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TponsBoanas ¢pynkuuu. [IpousBogHbIe IeMEHTapHBIX (QYHKIINH
[IpumeHeHue MNpPOU3BOAHOM K UCCIENOBaHUIO (QYHKIUH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxeHue HanOoJbIIero ¥ HAMMEHBIIEro 3Ha4eHUs] PyHKIUHU Ha
OTpe3Ke
43 [TepBooOpa3znas. UuTerpan
5 MHoecTBa H JIOTHKa
5.1 MHoxecTBO, onepaluu HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD 1M cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepostHocTb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI V151 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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