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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
Han0oJiee 3HAYMMBIX B IIPOTPaMMe CTapIIeH MKOJIbI, TOCKOJBKY, C OJHOW CTOPOHBI,
OH O0ecCreYnuBaeT MHCTPYMEHTAIbHYIO 0a3zy [JIsi U3y4yeHHUs BCEX ECTECTBEHHO-
Hay4HBIX KYpPCOB, a C JIPYTOH CTOPOHBI, (OPMUPYET JOTHIECKOE M aOCTPAKTHOE
MBIIIJICHUE Y4YalllUXCs Ha YpOBHE, HEOOXOJMMOM JJii OCBOCHHUS KYpPCOB
nH(OPMATHUKH, 00111€CTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax maHHOro Kypca
ydaniuecs OBJIaJeBalOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpPas
bopMyIIMpYyeT CBOM JOCTHKCHHUS B MaTEMaTHUECKOM hopMme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTo aHaIu3a 3aKJIagbIBacT OCHOBY JJIS
YCIEIIHOTO OBJIQJICHUS 3aKOHAMH (DH3UKH, XUMUHW, OWOJIOTUHM, TOHUMAaHUS
OCHOBHBIX TCHJICHIIMM OSKOHOMUKH ¢ OOIIECTBEHHON JKU3HU, IO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMITBIOTCPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh MX B TMOBCEIHEBHOHN XM3HU. B TOXe BpeMsi OBIajcHHE
a0CTpaKTHBIMU U JIOTUYECKHM CTPOTMMHM MATeMaTHUYECKUMU KOHCTPYKLMSIMHU
pa3BUBaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEP)KIEHUS, UCIIONB30BaTh 0000ICHNE M KOHKPETU3AINIO, a0CTparupoOBaHUE H
aHaJoruio, GopMUpyeT KpeaTHBHOE U KPUTHYECKOE MbllUieHue. B xone uzydenus
anreOppl M HadYaJl MATEeMaTHYECKOrO aHajau3a B CTapuied IIKOJIe Yydallhecs
MOJIy4alOT HOBBIA ONBIT pEHICHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIBHOIO
MMOCTPOCHUSI MaTEMaTUYECKUX MOJIETCH peaJbHBIX CUTyallMii W HHTEPIPETAIHH
MOJIYUCHHBIX ~ PEIICHUN, 3HAKOMSTCS C  TIpUMEpaMHU  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMTPUPOJE, HAYKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHIECKUMH OTKPHITHSAMU U UX aBTOPAMH.

Kypc oOnamaer 3Ha4yuMTENbHBIM BOCHHUTATENILHBIM TOTEHIIMATIOM, KOTOPBIMA
peanusyeTcs Kak uepe3 ydeOHbIM Marepuali, CIocOOCTBYIOMMKN (HOpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSA, TaK U uepe3 crnenuduky y4eOHOU MesTeITbHOCTH,



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

B ocHoBe MeToauku 00ydeHus alreope v HayajgaM MaTeMaTHYeCKOTo aHaIn3a
JICKUT ACATEIbHOCTHBIN TPUHIUI 00yUYEHUS.

CrpykTypa Kypca «Anrebpa u Hayaja MaTeMaTHISCKOT0 aHAIM3a» BKIFOYAST
CJICYIOIINE COJIEP>KATEIbHO-METOIMUECKUEe JUHUU: «Yucia U BBIYUCICHUSY,
«Dyukuun u rpaduxkny, «YpaBHEHUS U HEpaBEHCTBay, «Hauana MatemaTnyeckoro
aHanm3ay», «MHOXeCTBa U JIOruKa». Bce OCHOBHBIE CO/IepKaTEIbHO-METOANYECKHE
JUHUUA M3Y4arOTCSd Ha MPOTSHKEHUHM JIBYX JIeT OOydeHHUs B CTaplled IIKoJe,
€CTECTBEHHO JIOMOJIHSS APYT APYyra U MOCTENEHHO HACHINAsiCh HOBBIMU TEMaMu U
pasznenamu. JlaHHBIA KypC SIBJIIETCS MHTEIPATUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe coiepkaHUE HECKOJbKMX MaTeMaTH4YeCKMX JUCIUIUIMH:  aiuredpa,
TPUTOHOMETPHS, MAaTEMaTUYECKUI aHAIIU3, TE€OpUsi MHOXKECTB U Jip. [lo mepe Toro
KaK ydJalluecsl OBJiaJeBatoT BCE Oosiee MHUPOKUM MAaTeMaTHYECKUM ammapaTroM, Y
HUX TIOCIIEAOBATEIbHO (OPMUPYETCS W COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTHYECKYI0 MOJIeNb PeaIbHON CUTYalluH, MPUMEHSTh 3HAHUSI, TIOJTyYCHHBIC B
Kypce «Aurebpa M Hayajla MaTeMaTHYECKOro aHalu3ay, I peIICHUs
CaMOCTOSITEIbHO  C(OPMYJIIMPOBAHHOM MaTreMaTU4YeCKOM 3aJaud, a 3aTeM
MHTEPNPETUPOBATH MOJIYYEHHBIN pEe3YJIbTaT.

ConepxarenbHO-MeTOAMUECKass JUHUA «YHucna W BBIYMCICHUS» 3aBeplIacT
dbopMHUpOBaHNE HABBIKOB HCIIOJIL30BaHUS JACHCTBUTEIBHBIX YUCEI, KOTOpOE OBLIO
HA4yaTO B OCHOBHOM Iikoje. B crapmeii mkoie ocoboe BHUMAHHE YIENSETCS
(GbOpMUPOBaHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUYANOIIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIHHOTO YHCIA, YMCHHE
palMoHaIbHO BBIMOJHATH JEUCTBUS C HHUMH, JeJaTh MPUKUIKY, OIICHUBATh
pesynbrar. OOydwaromuecs MOJy4al0T HaBBIKH MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUST JIEUCTBUH C 4YHCIaMM, 3allMCAaHHBIMH B CTaHIAapTHOW ¢opme,
UCIIOJIb30BaHUSI MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BHIPAKEHUM.

Jlunust «YpaBHEHUS M HEPABEHCTBA» PpeaTU3yeTCs Ha MPOTSIKEHUH BCETO
o0ydeHHs B CTapliedl IIIKoJe, TOCKOJBKY B KaXJIOM pazjelie MpOorpaMMbI
MPETYCMOTPEHO PEIICHUE COOTBETCTBYIONMMX 3amad. OOydJaroniuecss oBlIafeBaoOT
Pa3IMYHBIMUA METOJIaMHU PEIICHUS ILEIbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUOMHUUYCCKUX H  TPUTOHOMETPHUYECKHUX  YPaBHCHHM,
HEPaBEHCTB U UX cucteM. [lomydeHHble yMEHUS UCTIOIB3YIOTCS MPU UCCIICIOBAHUHT
GYHKIMH ¢ TOMOIIBIO MPOU3BOJIHOM, PEIICHUH MPUKIAJHBIX 3a7a4d U 3aj]a4d Ha
HaxXOXJeHUEe HauOONbIIMX W HAUMEHBIIWX 3HadeHuW GyHkuuu. JlanHas
colepkaTelibHasl JMHUS BKIIOYaeT B cebs Takke (QopMHpOBaHHE YMEHHM
BBITIONHATE pacuéTbl 1o (opmynaM, mpeoOpa3oBaHUs IIENbIX, PAIMOHAIBHBIX,
UPPALMOHAIILHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKCHUM,



COZepXalllUX CTeneHu u Jjorapudmbl. braromaps uzydeHHIo anreOpanyeckoro
MarepHalia mpoOUCXOIUT JalbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJICHUST y4daluxcsi, (POPMUPYIOTCS HaBBIKH JIEIYKTUBHBIX PACCYXKICHHM,
paboOThl € CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BHJIC PAaBEHCTB U HEpaBEHCTB. AnreOpa npesyiaraet 3QPpexTuBHbIC
UHCTPYMEHTBI JUIsl PEIICHHs] MPaKTUYECKUX M EeCTEeCTBEHHO-HAayYHbIX 3ajad,
HarJISIJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxatenpHo-MeToandeckass JuHUS «DyHKIMH W rpaduKkm» TECHO
NEePeIIeTaeTCs ¢ IPYTUMHU JIMHUSMH Kypca, MTOCKOJIbKY B KAKOM-TO CMBICIIE 33]1aET
IIOCJIEIOBATENILHOCTh U3YUYEHU MaTepuania. M3ydenue creneHHon, oKka3aTenbHOu,
Jgorapu(pMUYEecKO U TPUTOHOMETPUUYECKHX (PYHKIMNA, UX CBOMCTB M TpadUKOB,
UCIOJIb30BaHUe (DYHKLIMM Ui pelieHus 3afad U3 JpYruX y4eOHBIX MPEeAMETOB U
pEaIbHOM JKHM3HU TECHO CBS3aHO KaK C MAaT€MaTHUYECKHMM aHAJM30M, TaK U C
pelIeHreM ypaBHEHUM M HepaBeHCTB. lIpu 3TOM OoJbIlloe BHUMaHUE YAEISIETCS
(GopMHUPOBAaHUIO YMEHUS BhIpaXXaTh (OPMYyJIaMy 3aBUCUMOCTH MEXY Pa3TnYHbIMU
BEJIMYMHAMH, HCCIENOBaTh TOJYyYEHHbIE (PYHKIUU, CTPOUTh HUX TI'paPUKU.
Marepuan 3Tol coepKaTeIbHOW JIMHUY HALIEJIEH HA pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIIOLIMX BBIPAKATh 3aBUCMMOCTH MEXY BEITUYMHAMU B pa3IM4yHON (hopme:
aHAIUTUYECKOM, Tpaduueckod u cioBecHOM. Ero wu3ydeHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIECHUIO W
KOHKPETH3allUH, UCII0JIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama maTreMaTHdyecKoro aHaan3a» MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTU4YeCKHUX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX 00YYalOIIUMCS, Y KOTOPBIX MOSIBIISIETCSI BO3MOXKHOCTh HCCIIEN0BATh U
CTPOUTH rpa@uKu GYHKIUH, ONPEEISITh UX HAUOOJbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIUUCIIATH IUIOMIATU (GUryp u oOBEMBI TelN, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
NOCTPOCHHSI MAaTEMATHYECKUX MOJENIEH pPEANbHBIX CUTyalWld, HaXOXKICHHS
HaWJIy4ylIero pelieHrsl B MPUKIAJHBIX, B TOM YHUCJIE COLUUAIbHO-3KOHOMHYECKHUX,
3alayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOTO aHaiu3a CIOCOOCTBYET
pa3BUTHIO abCTPakTHOrO, (HOPMaTbHO-TOTHYECKOTO0 M KPEaTHMBHOTO MBINIICHHUS,
dbopMUpOBaHUIO YMEHUH pacliO3HABATH MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HAYKE,
TEXHUKE U HucKyccTBe. OOydaroliuecss y3HAlOT O BBLIAIOIIMXCS pe3yJIbTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxarenbHO-MeTOIMYECKasA JIMHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB.  Te0opeTMKO-MHOXECTBEHHBIE
NPEACTABICHUS MMPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTHUKH U MPEIararoT
Haunbosiee yHUBEpCATbHBIN SA3bIK, OOBEAMHSIONINNA BCE pa3/ieibl MaTeMaTHKU U €€
OPWIOKEHUM, OHU CBSI3BIBAIOT PA3HbIE MATEMATHUYECKHE IUCUUIUIMHBI B €IUHOE



nenoe. [loaToMy BaXHO 1arb BO3MOXHOCTH IIKOJBHUKY NOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3BIK COBPEMEHHOW MATEMATHUKH M MCIIONb30BAaTh €ro Ui
BBIPAKECHUSA CBOUX MBICIICH.

B kypce «Anrebpa u Hadajma MaTeMaTUYECKOrO aHajin3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBI ~MAaT€MaTUYECKOIO MOJCIHMPOBAHMS, KOTOPbIE IIPU3BAHBI
c(OpMHUPOBATh HABBIKK TOCTPOCHUS MOJEIIEH pealbHbIX CUTYal[Ui, UCCIEA0OBAHUS
ATUX MOJENIe C MOMOIIBIO anmapaTa ajreOpbl U MaTEMaTHYECKOro aHaiu3a |
MHTEpIPETALMU ITOJIYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHnsl BIUIETEHbI B KAXKIbIM U3
pa3zesioB MPOrpaMMBbl, IOCKOJIbKY BECh MATEPUAIT Kypca IUPOKO UCTIOIb3YETCS IS
peuieHus NpUKIaAHBIX 3axad. [Ipy pemeHnn peanbHBIX NPAKTUYECKHUX 3a1ad
y4yaliecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBAThH
npobnemy. [esTenbHOCTh MO (OPMUPOBAHUIO HABBHIKOB PEIIEHUS MPHUKIATHBIX
3aJlady OpraHu3yercs B Mpollecce M3ydeHUs BCeX TeM Kypca «Aurebpa v Hayana
MAaTeMaTUYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3ydeHue Kypcea anreOpbl 1 Hayal MaTeMaTHYeCcKOro aHaun3a
Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B HEZIEIIO B
11 kmacce, Bcero 3a nBa roja o0ydenus — 170 gacos.



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.

YpaBHeHME, KOPEHb ypaBHEHUs. HepaBeHCTBO, pelienne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemmenue uenbix U ApoOHO-pAIMOHABHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nppanoOHaIbHbIX YPAaBHEHUNA U HEPABEHCTB.

Pelienrie TpUrOHOMETPUUECKUX YPABHEHHUI.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a1a4 U
3aJla4y U3 pa3IMuHbIX 00JIacTel HayKU U peasIbHOM KU3HHU.

DOyHKUUHU U rpaduKu

Oyukius, crnocodbl 3amanus GyHkuud. [papuk  Qyakuuu. Bzaumuo
oOpatHbIe (QYHKIIUH.

OO6nacTh ompeneneHus: 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKIIHH.

CrenenHas (GyHKUMS ¢ HATypalbHBIM U ILI€JIbIM Moka3ateneMm. E€ cBoiicTBa u
rpadux. CBoiicTBa U rpaduK KOpPHS n-OW CTENEHHU.



TpuroHomerpudeckass OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUUECKUX
(YHKIMNA YUCIOBOTO apryMEHTa.

Hauvana maTteMaTH4eCKOro aHajiu3a

ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHus MOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIE MOCTEN0BATEILHOCTH.

Apudmernueckas U reoMmeTpudeckas nporpeccuu. beckoHeuHo yObIBaroias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETpUUYECKOM
nporpeccuud. opmylnia CIOXKHBIX MPOUEHTOB. VcHoib30BaHHWE MNPOrPEeCcCUM IS
pelieHus pealbHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa.

MHokecTBa U JIOTMKA

MHoOk€eCTBO, omnepainuyd Haj MHoXecTBamu. Juarpammsl Jiiiepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOI'O ammnapara i ONUCAaHHS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a7a49 U3 APYTrUX yI4eOHBIX TIPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

HarypanbHbie u nenslie yncna. [Ipu3Haku AeTMMOCTH LENIBIX YHACEIL.

CreneHb ¢ palMOHANIBHBIM TTOKa3aresieM. CBOMCTBA CTEIICHMU.

Jlorapudm uncna. JlecsTHuHbIC U HATypaIbHBIC JOTAPHU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeobpazoBanue BIPAKEHUM, CONEPKAIMUX JOTapHUPMBI.

[IpeoOpazoBaHue BBIpAKEHUHM, COAEPXKALIUX CTENEHH C PallMOHAIbHBIM
MIOKa3aTeJEeM.

[Iprumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PellleHrne NpuKIagHbIX 337a4 ¢ MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PALlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHenue ypaBHEHNH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]1a4 ¥ 337]a4 U3 pa3IMuHbIX 00JacTell HAyKu U peajbHOU KU3HU.

DOYyHKIMU U TPAPUKHA

Oynkius. [lepuonuueckue pyakuun. [IpoMexxyTku MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MUHMUMYMBbI (QyHKnuu. HamOospliee M HavMeHblLIEe 3HAUEHHE
(GYHKIIMY Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U IPAPUKU.

[TokazarensHas u norapudmuydeckas QyHKITUN, UX CBOMCTBA U TPa(UKH.



Hcnonb3oBanue rpadukoB PyHKIUN 71 PEIICHUS YPaBHEHUW W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMI i1 MCCIEOBAaHUS IPOILECCOB U
3aBHUCHUMOCTEW, KOTOpPbIE BO3ZHUKAIOT NpPHU PEUIEHUH 337a4 W3 JPYTrUX YYEOHBIX
IIPEAMETOB U PEATIbHOU JKU3HMU.

Hayana maTteMaTH4eCKOro aHajIu3a

HenpepriBubie ¢hyHKIIMU. MeToa MHTEPBAIOB AJIsI pelIEHUs] HEPABEHCTB.

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

[IpousBonHble  dMeMeHTapHBIX  QyHKIuA.  DopMysnbl  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 NPOU3BOAHOM ISl HAXOXKACHUS HAWIY4IlIero pEHICHHUS B
NPUKIAOHBIX 3aJadax, JUIsl OIpENEIEHUsT CKOPOCTH IMpoIecca, 3aJaHHOrO
dbopMmyoit uia rpaduKoM.

[lepBooOpa3zHas. Tabaua nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuii u (usmveckuid cmbicia. Beruucienue
uHTerpania no ¢popmyine Herorona—Jlelionuna.



IIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHoro mnpeamera «Marematukay JOHKHO 0O€CIeuynBaTh
JOCTH>KEHUE Ha YPOBHE CpPEHEro o0Iero oopa3oBaHus CAEAYIOUIUX JUYHOCTHBIX,
METaINpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TMPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTuka» XapakTepHU3yITCs:

I'paxxnanckoe BOCIIUTaHHUE:

Cc(OPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMH 00yJarOMIerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO 4JI€HAa POCCHMCKOro OOIIeCTBa, MPEJCTaBICHUEM O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLeYp TpPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCH W TP.), yYMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHM C HX
(GYHKIHUSIMHU ¥ Ha3HAYCHUEM.

[laTpuoT4eckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON MEHTUYHOCTH, YBAXKECHUS K
MPOIILJIOMY Y HACTOSIIIEMY POCCUICKONW MaTEMAaTUKHU, [IEHHOCTHBIM OTHOIIICHUEM K
JOCTMKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUY€CKOM IIKOJIbI,
K MCHOJB30BAHUIO ITUX JIOCTHXKEHUM B APYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHUSI,
CBA3aHHOI'O C MPAKTHYECKUM IMIPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCTBIO
y4€HOTr0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMUYHUBOTO OYAYIIETO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIIOUAs ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEW, O0BEKTOB, 3a7a4, pEUICHUH, pacCyKIEHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3UIECKOE BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHA NPUMEHSATh MAaTeMaTHYeCKUe 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (3J0pOBOE MUTaHKE, COATAaHCUPOBAHHBIA PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas pu3znyeckast akTUBHOCTbD ); (PU3UUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHSITUSAX CIOPTUBHO-03J0POBUTEIILHOM JI€SITEIHHOCTHIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM IICHHOCTU TPYIOIIOOWS; MHTEPECOM K
paznuyHbIM  chepam  mpodeccHOHALHOM  JEATENIbHOCTHU,  CBSA3aHHBIM €
MaTEeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
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 MTPAKTUICCKUX 3a7a9 MAaTeMaTHUECKOW HAIPaBICHHOCTH.

DKOJIOrMYE€CKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJOTHYECKOW KYJIbTYpPbI, IOHUMAHHUEM BIUSHUS
COLMAITLHO-DKOHOMHYECKHUX TPOIIECCOB HA COCTOSHUE MPUPOTHON U COLUATBLHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa HSKOJOTMYECKUX MpoodJieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I penieHus 3ajgad B
00J1aCTH OKPYKAFOIIEH CPEIbl, INTAHUPOBAHUS MTOCTYIKOB U OIICHKU MX BO3MOKHBIX
MOCNEACTBUM ISl OKPYXKAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO MTO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOM TMPAKTHUKH, MOHUMaHUEM
MaTeMaTHYeCKOH HayKd Kak cQepbl 4YeIOBEUECKOW MeATeITLHOCTH, JTaroB ¢
pa3BUTUS U 3HAYUMOCTH JIJISi Pa3BUTHSA LMBIIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTHIeCKON KyIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA,;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO U HCCIEAOBATEIBCKYIO JIEATeIbHOCTD
WHIUBUyaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS MPOrpPaMMbl Y4eOHOTO TpeIMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmeUusMuU, YHUBEPCATbHbIMU PE2YIAMUSHLIMU OCUCTNEUIMU.

1) Vuusepcanvnvie  no3nasamenvHvle  Oelicmeus, obecneyusaom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NpOYeccos oobyyarowuxca (oceoenue
Memoo0o8  NO3HAHUA  OKpYycaowe2o  Mupa,  NpUMeHeHue  J102UYEeCKUXx,
uccnedosamelbCKux onepayuil, ymenut pabomams ¢ uHpopmayueti).

ba3oBble s1ornuecKre 1eUCTBUS:

e BBISBJIATh U XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHUW MEXAYy MOHATUAMH; (POPMYIUPOBaTh
ONpENEICHUs] TMOHSITUH; YCTAaHABIMBATH CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKaIMy, OCHOBaHUS il OOOOIIEHUS U CpPaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIU3A;



BOCHPUHHUMATh, (OPMYIMpPOBAaTH M  NPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUUATENIbHbIC, €IWMHUYHBIC, YACTHbIE M OOIIUE;
YCIJIOBHBIE;

BBISIBILITH ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeursi B (akTax, NAaHHBIX, HAOMIOJCHUSX M YTBEPKICHUSIX;
IIpEAJIaraTb KPUTEPUH JUISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHNIA;
JleJlaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VWHJIYKTUBHBIX YMO3AKIOYEHUNW, YMO3AKIIOUEHUH 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOSITETILHO JIOKa3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKAEHUM (IIPSAMBIE U OT MPOTHUBHOIO), BBICTPAUBATh APIYMEHTALMIO,
IPUBOAUTH HPUMEPHl U KOHTPIPHUMEPBL; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIECHUS U BBIBOJIBI;

BbIOMpaTh CIOco0 perieHus y4eOHOM 3amadyu (CpaBHHBATh HECKOJBKO
BAapUAHTOB pEIIECHUs, BBIOMpAaTh HauOoyiee MOAXOMAIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJIETIEHHBIX KPUTEPHUEB).

bazoBrie HCCICA0BATCIIBCKUC IIGP’ICTBI/ISIZ

UCIIOJIB30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT ITO3HAHWS,
(bopMyIMpoBaTh BOMPOCHL, (UKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  HMCKOMO€ M  JlaHHO€, (OpMUpPOBaTh  T'HIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IIPOBOAUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBII DKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHYECKOIo
O0OBbEKTa, SBJICHUS, TPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEIbHO (POPMYJIMPOBATH 00O0OIIEHUSI U BBIBOJIBI IO pe3yJIbTaTaM
NPOBEAEHHOTO HAOIIIOJIEHUS, MCCIEAOBAHUSA, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BBIBOJIOB U 0000IIECHMUI;

MPOrHO3UPOBATh BO3MOXKHOE PpA3BUTUE MpOIECCa, a TAKXKE BBIIBUIAThH
MPETONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSAX.

Paborta ¢ undopmanmeii:

BBISBIIATH AeUIIATH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha
BOMPOC U JJIs PEIICHUS 3a/1a4H;

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIIHIO
pa3IMYHbBIX BUIOB U (POPM IIPEICTABICHUS;

CTPYKTYPHPOBaTh WH(OPMAITHIO, TTPEACTABIATH €€ B pa3IMIHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMarn 1o CaMOCTOSITEIHHO
chOpMYITHPOBAHHBIM KPUTEPHSIM.



2)

YHueepcaﬂbele KOMMYHUKAmMueHbovle 0612677’2614}1, obecneyusaiom

ChOpMUPOBAHHOCIb COYUATILHBIX HABBIKOS 00YUAIOUWIUXCAL.
OO0uieHue:

BOCIIPUHUMATH U OPMYITUPOBATH CYKJACHUS B COOTBETCTBUM C YCIOBUSIMU
U 1eJIAMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO XOAY PEUICHUS
3a/1a4M, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIAEMOI TEMBI,
poOJIeMBbl, pelraeMoi 3aauu, BbICKa3bIBaTh WJI€H, HAIICJICHHBIC HA MTOUCK
pPEUICHHS; COMNOCTABIIATH CBOM CYXICHHS C CYXKICHUAMU JAPYIUX
YYaCTHUKOB JUaJora, OOHapyXKMBaTh pa3jIMyue W CXOJICTBO MO3UIIUIN; B
KOppeKTHOU popme GopMyIHpOBaATh PA3HOIIACHS, CBOM BO3PAXKEHHUS;
MPEACTABIATh  pPE3yJNbTaThbl  PEMIEHUs  3aJadd,  JKCIOEPUMEHTA,
UCCIIeI0BAaHUS, IPOEKTA; CAMOCTOSTEIHHO BRIOUPATh (POpMAT BBICTYILIICHUS
C YYE€TOM 3a/1au MPEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPHUHU.

CoTpyaHUYECTBO:

MOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaIbHON
pa®oOThl NpHU pEIICHUH Y4YEOHBIX 3a7ady; MPUHUMATh LEIb COBMECTHOMN
JESATENIbHOCTH,  IUIAHUPOBAaTh  OpPraHMU3allMi0  COBMECTHOM  paloTshl,
pacnpenensaTh BHUIBI paboOT, AOroBapuUBaThCs, OOCYXKAAaThb MpoLECC H
pe3yabTaT padboThl; 000011aTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPyNMHoOBbIX (hopMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YJICHAMH KOMaH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJaJa B OOWMKA TOPOAYKT TIO KPUTEPUSAM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUSL.

3) VuueepcanvHule pecynamuenuvie oeticmausi, obecneuusaiom popmuposarue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS JIUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IITIaH, AJITOPUTM PCIICHUA 3a1a4H, BI)I6I/IpaTI) crroco0 peUICHUA C

y4€TOM UMEIOIIHUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C YIETOM HOBOM MHGOpMAIIHH.
CaMOKOHTPOJIb:

BJQJICTh HAaBBIKAMHU TO3HABATENbHOW pPEQPIEKCUUM KaK OCO3HAHUS
COBEPILIAEMBIX JECUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS ITPOLIECCca U pe3yJibTaTa
pelIeHusT MaTEMaTUIECKOM 3a1a4u;



e MPEIBUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PELLICHUH 3a4a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAaHHBIX, HAWJICHHBIX OIINOOK, BBISBJICHHBIX TPYIHOCTEH;

e OLCHUBAaTh COOTBETCTBHE pE3yJIbTaTa MLEJIW M YCIOBUSIM, OOBSICHATH
IIPUYUHBl JOCTHKECHUS WIM HEAOCTHKECHHUS PE3YJIbTAaTOB JESATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajsa MaTeMaTHYECKOTO aHAJIN3ay
Ha YPOBHE CpEIHEro O0Iero oOpa30BaHUs JOJDKHO OOECIeUMBATh JOCTHKEHHE
CIIETYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

10 KVIACC

Yucna 1 BBIYMCICHUSA

OnepupoBaTh MOHATHUSIMU: PALMOHATBHOE W JIEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JA€CATUYHAs ApOOb, IPOLIEHTHI.

BelmonHATh  apuMeTHUYECKHE ~ Omepalud €  palUOHAIbHBIMU U
JNEUCTBUTEIIbHBIMU YHUCIIAMMU.

BoimonHaTh npuOInKEHHBIE BEIUUCICHUS, UCTIONB3Ysl TIPaBUIa OKPYTJICHHS,
JenaTh NPUKHUJIKY U OLEHKY pe3yJbTaTa BEIYMCICHU.

OnepupoBaTh NOHATHSMHU: CTENEHb C LEJIBIM IOKa3aTejaeM; CTaHAapTHas
dbopMa 3amucu  JEHCTBUTENBHOTO 4YHUCIA, KOPEHb HATYypalbHOW CTEINEHH;
UCMOJIb30BaTh MOAXOISAIIYI0 (JOPMY 3aIUCH ACHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MIPAKTUYECKUX 33/1a4 U IIPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO YIJIa;
MCITI0JIb30BaTh 3aIHCh IPOU3BOJIBHOIO yria 4epe3 OOpaTHbIe TPUTOHOMETPUUECKUE
byHKIIIH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MNOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palroHaIbHOE, UPPALIMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YpaBHEHHE;

BrlinonHaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUNM U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonHaTh npeoOpa3oBaHUs LETbIX, PAlUOHAIBHBIX M HPPALMOHAIBHBIX
BBIPAKEHHUM U PELIaTh OCHOBHBIE THUIIBI LIEJBIX, PAIMOHAIIBHBIX U UPPALIMOHATIBHBIX
YPAaBHEHU Y HEPABEHCTB.

[IprMeHATh ypaBHEHHS] U HEPABEHCTBA JJISI PELICHUSI MATEMAaTHYECKUX 3a]1a4
U 33]1a4 U3 PA3JIMYHbIX 00J1aCTEN HAYKU U PEATbHOM JKU3HU.



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 MOHATUSAMU: (YHKITUS, CIOCOOBI 3aaHus (YHKIHH, 00JacTh
ONpEAENICHUs] M MHOXXECTBO 3HAaYeHUW (PyHKIMHU, TpaduK (YHKIUU, B3aUMHO
oOpaTHble (DYHKIIHH.

OmnepupoBaTh NOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKLNH, HYJIU (PYHKIUH,
IPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUN 71 peIICHUS YpaBHEHUH.

Crpouth ¥ uyuTaTh TpaduKu JUHEHHON (PYHKIIMH, KBaJAPATUYHOU (DYHKUIUH,
CTENEHHOU (PYHKITMU C IIeJIbIM MTOKa3aTeIeM.

Hcnonb3oBath rpadukd (QYHKIUNA A7 UCCIEAOBAHUSA TMPOLIECCOB H
3aBUCHUMOCTEW MPH PEIICHUU 3a]ad W3 APYTHX YUEOHBIX MPEAMETOB U PeallbHON
KU3HU; BBIpAXXaTh (POpMynaMu 3aBUCUMOCTH MEX/y BETMUUHAMHU.

Havana MmaTeMmaTu4ecKoro aHajamu3a

OnepupoBaTh MOHATUSMHU: IOCIENOBATEILHOCTh, apudMeTuyeckas MU
reOMEeTPUYECKasi IPOTPECCHH.

OmnepupoBaTh NOHATHUAMM: OECKOHEUHO YyObIBaromass reoMeTpudecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBAOIIEH T€OMETPUUYECKON MPOTPECCHH.

3anaBaTh NOCJIEI0BATENbHOCTH Pa3IMUYHBIMU CIIOCO0AMU.

Hcmonp30BaTh CBOKCTBA MOCIEAOBATEIHLHOCTEN M MPOTPECCUi IS peIeHuUs
peaNbHBIX 3aau MPHUKJIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OmnepupoBaTh MOHATHIMHI: MHOXXECTBO, ONIEPAIINN HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIHN anmapar i OMKUCAHUS peabHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

OnepupoBaTh  MOHATUAMMU: onpejelieHne,  Teopema, CJIEJICTBUE,
J0Ka3aTeIbCTBO.

11 KUIACC

Yucia u BIYUCICHUS

OnepupoBaTh MNOHATUSMH: HATypallbHOE, LIEJI0E YHUCJIO; HCIOIb30BATh
IIPU3HAKHU JIEIIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHNE YUCIIa HA IPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JIOTapu(PM UYHUCIa, ECATUYHBICE W HATypaJibHbIC
aorapu(mei.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsATh  CBOMCTBAa CTENEHW I NPeoOpa3oBaHUSl  BBIPAKEHUI;
ONEPHUPOBATH TOHATUSAMM: IIOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPABEHCTB.

BeimonaaTh  npeoOpa3oBaHMsl  BBIPAXKEHUH, COAEpXKAIIUX JOrapudmsr;
OIEepUPOBaTh MOHATUSAMU: JIorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIbI JJOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts peneHnss npocTeNIMNX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMHU: CUCTEMA JUHEHHBIX YPABHEHUI U €€ PEILCHHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Haxomuth pemeHnss npoCTENINX CUCTEM M COBOKYITHOCTEM pallMOHaJIbHBIX
YPaBHEHUN U HEPABCHCTB.

MonenupoBarh peanbHblE CHUTyallud Ha SI3bIK€ aiureOpbl, COCTABJATH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
UCCIIEI0BATh TOCTPOECHHBIE MOJIEH C UCIIOJIb30BAHUEM ammapara ajireOphl.

DyHKUUHN U TPadPUKU

OnepupoBaTh  NOHATUSAMHU: HepUoanuYecKas  (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (yHKUUHU, HauOojbliee WU
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
ucclieIoBaHus (PyHKIMH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIMI; N300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH U
UCIIONIb30BAaTh I PEUICHNs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM IIIOCKOCTH I'paduKH JIMHEWHBIX YPABHEHUHN U
UCIIONIB30BaTh UX JUISA PELICHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Ucnonw3oBate rpadukud  (QyHKIMM IS  UCCIACAOBAaHUS TMPOIIECCOB U
3aBHUCHUMOCTEN U3 IPYTUX Y4E€OHBIX JUCLUIUIMH.

Havana maTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATUSAMU: HENPEpbIBHAS (PYHKLMSI; IPOU3BOAHAS (YHKIMH;
MCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3MUECKUN CMBICI IPOU3BOAHON JIJIsI PEIICHHUS
3az1ad.

Haxonuth nmpou3BOIHBIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCISITH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs30BaTh TPOU3BOAHYIO JUUISI UCCIEA0BAHUSA (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIECAOBAHUS K MIOCTPOECHUIO IPadUKOB.

Hcrnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIETO PELICHUS B
NPUKIIAHBIX, B TOM YHCIIE COUUAIbHO-DKOHOMHYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: IEepBOOOpa3Hasi W  HHTErpay; IOHUMATh
T€OMETPUIECCKUN U (PU3NIECKUN CMBICI HHTETpaa.



HaxoauTs epBooOpa3HbIe 2JIEMEHTAPHBIX (DYHKITUI; BEIYUCIIATH HHTETPAJT 110
dbopmyne Herorona—Jleitonuna.

PemaTte npukiagHbeie 3aadud, B TOM YHUCIE COIUAIBLHO-DKOHOMHUYECKOTO U
¢u3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOr0 aHAITK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontpoasbnsbie | IlpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
MHuosecTBa pallMOHAJIBHBIX U
1 eMCTBUTEIBHBIX UKcell. PalinoHanbHbIE 14 1 bubmioreia LIOK
s -rat https://m.edsoo.ru/1568aba3
YpaBHEHMS U HEPABEHCTBA
) Oynkuuu U rpapuku. CTeneHsb ¢ HenbiM 6 bu6mmorexa IIOK
II0Ka3aTelIeM https://m.edsoo.ru/1568aba3
3 ApupMeTHIeCKHii KOPeHb N—OK CTEIICHH. 18 | bubmmorexa [IOK
HppainmoHalibHbIe YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyibl
bu6mmoreka [JOK
4 TPUTOHOMETPUH. T pUTOHOMETPUUECKHE 22 1
https://m.edsoo.ru/1568aba3
ypaBHEHHS
5 [TocnenoBaTenbHOCTH U IPOrPECCUU 5 brbmorexa OK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIHS 3 1 bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Kontpoiasbnsbie | IlpakTnueckue
n/n NPOorpaMmabl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
CreneHsp ¢ palMoOHAJIbHBIM MOKa3aTEJIEM.
bu6mmoreka [JOK
1 [TokazatenpHas ¢ynkius. [TokazaTenbHbie 12 1
https://m.edsoo.ru/f11c4afd
YpaBHEHMS U HEPABEHCTBA
Jlorapupmuueckas KIIHS.
2 HOFapI/IgMI/IquKI/Ie (by:BHeHI/IH u 12 butmmorexa [IOK
p yp https://m.edsoo.ru/f1 1 c4afd
HEpPaBEHCTBA
Tpuronomerpuyeckue QyHKIUU U UX
P P fymi bu6moreka [JOK
3 rpaduku. TpuroHomerpudeckne 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6moreka [JOK
4 II N 5 24 1
POUSBOSHAZL T PUMCHBHHE HPOMSBOIHOR https://m.edsoo.ru/f11c4afd
5 HuTterpan u ero npuMeHeHust 9 bummorera [IOK
https://m.edsoo.ru/f11c4afd
bub6 OK
6 Cucrembl ypaBHEHHI 12 1 nommorexa 1
https://m.edsoo.ru/f11c4afd
7 HartypansHble u mensie yncia 6 bubmorexa OK
https://m.edsoo.ru/f1 1 c4afd
g [ToBTOpenue, 0000IIeHNE, CHCTEMATU3ALIHS 13 ) bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/f11c4afd
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnuecTBo yacos 1 DJieKTPpOHHbIE HU(POBbIE
0 aTa
Tema ypoka Konrposbhbie | IpakTnueckne o0pazoBaTebHbIE
n/n Bcero HU3YYCHUS
padoThI padoThI pecypchbl
MHOX€eCTBO, OIepaluy Hal
but6moreka [JOK
1 MHOXecTBaMu. Jluarpammabl 1
. https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PannonanbHbie yncna.
) OOBIKHOBEHHBIC U JECATUYHbBIC | bu6moreka [JOK
JIpOOH, MPOIEHTHI, 0ECKOHECUHBIC https://m.edsoo.ru/be888093
MepUOANYECKUE IPOOH
ApudmeTrueckue oneparuu ¢
3 palMOHAILHBIMH YHCJIAMH, | bubmorexa [{OK
npeoOpa3oBaHUs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIpaXKEHU
ITpumenenue npobelt 1 MPOLIEHTOB
4 JUIS pellieHus IPUKJIAIHBIX 3a/1a4 U3 1 bubmoreka [IOK
pa3IMYHBIX OTpACiIE 3HAHUU U https://m.edsoo.ru/44dd 1046
peanbHON KU3HU
[Tpumenenue apobei u MPOIEHTOB
JUISL pelieHus TPUKJIAHBIX 3a/1a4 U3
P P N N bu6mmoreka [JOK
5 pa3IMYHbIX OTpaCiiei 3HAHUKN 1 1
. https:/m.edsoo.ru/d99d8c74
peaNbHON KU3HU




JleCcTBUTENbHBIC YHCTIA.

bub6morexa IIOK

6 P
AHMOHATLHRIC i HPPALHOHATLHEIC https:/m.edsoo.ru/2f36a36f
YHCclIa
7 ApudmeTrueckue orneparuu ¢ bu6mmoreka [TOK
JIEHCTBUTEIIFHBIMH YU CIAMHA https://m.edsoo.ru/a97a12d9
[TpubnuxEHHBIC BBIYUCICHUS,
8 MIpaBUJIa OKPYTIICHUS, TPUKUIKA U bubmorexa HOK
P 24 > 1P A . https://m.edsoo.ru/cb723fbd
OILICHKA Pe3yJIbTaTa BHIYUCICHHUI
ToxaecTBa M TOXIECTBEHHEBIE
but6moreka [JOK
9 npeoOpazoBaHUsl.
https://m.edsoo.ru/3a23acl5
VYpaBHeHUE, KOPEHb YpaBHEHUS
10 BxonHas KoHTpoJbHAs paboTa Bubmuorexa LIOK
XOJ(Hasl KOHTPOJIbHAS T
s p P https://m.edsoo.ru/11ac68be
1 HepaeHncTBo, penieHue bu6moreka [IOK
HEPABEHCTBA https://m.edsoo.ru/50bd{26d
bu6moreka [JOK
12 M
CTOA HHTCEPBATOD https://m.eds00.ru/775£5d99
Pemenue nenbix u 1poOHO-
. bubmmoreka [JOK
13 palMOHAJIBHBIX YPaBHEHUN U
https://m.edsoo.ru/6ec7al07
HEpPaBEHCTB
KontposnpHas pabora 1o reme
"MHoO)KecTBa palliOHAIBHBIX U
. bu6mmoreka [JOK
14 JEUCTBUTEIbHBIX YHUCEII.
https:/m.edsoo.ru/1914a389
PannonanpHbie ypaBHEHUS U
HEpaBeHCTB"
DyHKIMSA, CITOCOOBI 3aTaHHS
bubmumoreka [IOK
15 ¢byukuuu. Bzanmao oOpatHbIe

byHKIHN

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




I'padux ¢pynkuu. O61actb
OIIPE/ICIICHHSI U MHOXECTBO

bu6morexa IIOK

1 i .H
6 3naueHHii Gyrkumn. Hym https://m.edsoo.ru/763¢e75¢ee
bynkun. [TpomexyTku
3HAKOIOCTOSHCTBA
b K
17 YértHble 1 HEeUETHBIE QYHKIIUU nommorera 110
https://m.edsoo.ru/ff4564ad
CreneHb ¢ 1eIbIM MOKa3aTeNEM.
18 CranpaptHas popma 3anucu bubamorexa LIOK
. ap P https://m.edsoo.ru/66446d3e
JIEHCTBUTEIILHOT O YK CJIA
Hcnonp3oBanue moaxomsien
19 (OpMBI 3aIUCH JeH CTBUTEIBHBIX bu6motexa [IOK
YHCeJl IJI peNICHUS IPAaKTUYECKAX https://m.edsoo.ru/6eadc6f1l
3a/1a4 ¥ IPEeACTaBICHUS JaHHBIX
Crenennas QyHKIUs €
byniu bubmumoreka [IOK
20 HaTypaJbHBIM U LEJIbIM
. . https://m.edsoo.ru/3f25a047
nokasareneMm. E€ cBoiicTBa u rpaduk
21 ApudmeTrueckuil KOpeHb bu6mmoteka [IOK
HaTypaJbHOMN CTEIEHU https://m.edsoo.ru/d82c36d4
2 ApudmeTnueckuil KOpeHb bubmuotexa IIOK
HAaTypaJbHOU CTEIICHU https://m.edsoo.ru/fe7fc4db
3 CpolicTBa apu(PMEeTHUECKOT0 KOPHS bu6moteka [IOK
HATYpaJIbHON CTENEHH https://m.edsoo.ru/d0f0b260
24 CpoiicTBa apu(PMeTHIECKOTO KOPHS bubmmorexa [IOK
HaTypaJbHOU CTEIICHU https://m.edsoo.ru/c3389865
)5 CaoiicTBa apr(hMETHIECKOr0 KOPHS bu6motexa [IOK

HAaTypaJbHOMU CTEIICHU

https://m.edsoo.ru/444c4b9c




26 JeiicTBus ¢ apupMeTHYECKUMU bu6mmorexa [IOK
KOPHSIMHU N—OW CTEIEHU https://m.edsoo.ru/54b815¢5
JeiicTBus ¢ apupMeTndecKUMI bu6morexa [IOK

27 .

KOPHSMHU N—OU CTEIIEHU https://m.edsoo.ru/83105a0e

)3 JeiicTBust ¢ apuMeTHIeCKUMU bubmmorexa [JOK
KOPHSAMH N—OW CTETIEHU https://m.edsoo.ru/2ablc7bc

29 JeiicTBus ¢ apupMeTHYEeCKUMU bu6mmoteka [IOK
KOPHSIMH N—OW CTEMEHU https://m.edsoo.ru/eacb053c

30 JeiicTBus ¢ apupMeTHIECKUMU bubmuotexa IIOK
KOPHSIMHU N—OH CTEIEHU https://m.edsoo.ru/8a5ada51

31 Pewenue uppanuonanbHbIX bu6motexa [IOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/69106ae7

32 [IpomexxyTouHas arrecTanus bubmorexa HOK

https://m.edsoo.1ru/9362fea9

13 Pemenune npparnnoHaabHBIX bu6morexa [IOK
YPaBHEHHUI 1 HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenue uppanroHanbHBIX bu6mmoteka [IOK
YPaBHEHMI U HEPABCHCTB https://m.edsoo.ru/de7ca33e

35 Pemenune nppannoHaibHbIX bu6mmoteka [IOK
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa 1 rpaduK KOpHS n-ou bubmmorexa [IOK
CTEIIEHA https://m.edsoo.ru/ebOcc5e3

37 CpoticTBa 1 rpaduK KOpHS n-or bu6motexa [IOK
CTEIIEHU https://m.edsoo.ru/5f29b9b5
KonTponpHas pabora mo teme

13 "Apudmernyeckuil KOpeHb n—oi bu6mmoteka [IOK

crenenu. MppannonanbHble
YpaBHEHHS U HepaBeHCTBA"

https://m.edsoo.ru/f13af630




39 CuHyC, KOCUHYC M TAHT€HC bubmmorexa [{OK
YHUCIOBOr'0 apryMEHTa https://m.edsoo.ru/5f605ed0
Cunyc, KOCUHYC M TaHT€HC bu6mmoreka [TOK
40
YHUCIIOBOr'0 apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHHYC U bu6mmoreka [IOK
apKTaHT'e€HC YKMCI0BOr0 apryMeHTa https://m.edsoo.ru/b8t5d49a
47 ApKCHHYC, apKKOCUHYC U bu6mmoteka [IOK
ApKTAaHTEHC YU CIIOBOI'O apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuieckast OKpy>KHOCTb,
43 orII) e CJ'IGHI/Iep T HFOHOMeIT)queCKHx bubamorexa LIOK
peit . P P https://m.edsoo.ru/6df195a0
(GYHKLIMI 9K CIIOBOr 0 apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,
44 or]i) e CJIGHI/I: T HFOHOMe’I;“)yHHeCKHX bubmorexa LIOK
peAETETe Tp P https://m.edsoo.r/6b61c578
(GYHKIMIA YU CIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKUE bubmorexa [{OK
bopMyIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPHUUECKUE bu6moTteka [JOK
bopMyIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUY ECKHE bubmmoreka [JOK
bopmysl https://m.eds00.1u/b8a0ff2f
43 OCHOBHbBIE TPUTOHOMETPUYECKHUE bubmmorexa [IOK
hopMyJIBI https://m.edsoo.ru/12d1413¢
49 [IpeobpazoBanue bu6morexa [IOK
TPUTOHOMETPUUYECKUX BBIPAKECHUI https://m.edsoo.ru/e248c5fc
50 [TpeobpazoBanue bu6motexa [IOK
TPUTOHOMETPUUECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
51 [TpeoOpazoBanue bu6mmoteka [IOK

TPUTOHOMETPUUECKHUX BBIPAKEHUIN

https://m.edsoo.ru/1f4655da




57 [TpeoOpazoBanue bu6mmorexa LIOK
TPUTOHOMETPUUYECKHUX BBIPAKEHUHN https://m.edsoo.1u/76ce9958
53 [TpeobpazoBanue bu6morexa [IOK
TPUTOHOMETPUYECKHUX BBIPAKECHUIN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHomMeTpuueCcKuX bu6mmoteka [IOK
YpaBHEHUI https://m.edsoo.ru/6baefe19
55 Petienrie TpUroHOMETpUUECKUX bubmmorexa [IOK
YpaBHEHHUI https://m.edsoo.ru/alf8d141
56 Pemenue TpUroHOMETpUYECKHUX bubmuotexa LIOK
YpPaBHEHHI https://m.edsoo.ru/65a0f2d0
57 Pemenue TpuronoMeTpuyeckux bu6motexa [IOK
YpaBHEHHUI https://m.edsoo.ru/0d8a770d
53 Pemenue TpuroHoMeTpUYECKUX bu6mmorexa LIOK
YpaBHEHHI https://m.edsoo.ru/cec28774
59 Pemenue TpuroHoMeTpUUECKUX bu6morexa [IOK
YpaBHEHUI https://m.edsoo.ru/ebeec650
O606menue no Temam "OCHOBHBIE
but6moreka [JOK
60 TpPUTOHOMETpUYECKrEe HOPMYIIBI.
" https://m.edsoo.ru/ae44acdc
TpUroHoMeTpruyecKue ypaBHEHHUS
[IpomexyTouHas aTTecTanus
"®opMyibl TPUTOHOMETPHHU.
| OPMYIBLTP P BuGmuorexa [[OK
61 /Bcepoccuiickasi mpoBepovHast
https://m.edsoo.ru/b46a8228
pabora
2 O06o0mIeHne, CHCTEeMaTH3AIHS but6mmoreka [JOK

3HaHUH 32 Kypc anreOpbl U Havas

https://m.edsoo.ru/1 88bbf6c




mMaTreMaThueckoro aHaimmsa 10
KJjlacca

O0600111EH1E, CHCTEMATH3ALIUS

63 3HAHUH 3a Kypc anreOpbl U Havajl | bu6morexa [IOK
MaremaTuyeckoro aHaiamsa 10 https://m.edsoo.ru/33e6629¢
KJlacca
ApudmeTnueckas 1 TeoMeTpudecKas

64 nporpeccuu. Mcrons3oBanue 1 bubmotexa IIOK
MPOrPECCHHU IS PELIEHUS PEeaIbHBIX https://m.edsoo.ru/d366698
3a/1ay MPUKIIAHOTO XapaKTepa
beckoneuno yowiBaromas

65 reoMeTpUYecKasi IIPOrPECCHsL. | bu6morexa [IOK
CymMma OeckoHeuHO yObIBaromeit https://m.edsoo.ru/1¢cbf72b1
reOMETPUYECKON MPOrPecCuu

bu6moreka [JOK
66 (POpMYIIa CIOKHEIX MIPOIEHTOR ! https://m.edsoo.ru/538fc437
67 dopMyJia CI0KHBIX IIPOLEHTOB 1 Bu6mmorera [IOK
https://m.edsoo.ru/c2627eca

O0001IEeHE, CHCTEMATH3AIIHS

68 3HaHUM 3a Kypc anreOpsl ¥ Haval | bubmotexa IIOK
MaremMaTuyeckoro anaiamsza 10 https://m.edsoo.ru/49f1b827
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
: CreneHb ¢ paliuOHAIbHBIM : bu6moreka [IOK
IIOKa3aTeaeM https://m.edsoo.1u/a52939b3
. bu6mmoreka [JOK
2 CBoiicTsa crenenu ! https://m.edsoo.ru/ff601408
[Ipeobpa3zoBanue BbIpaXeHUH, bu6mmoreka [IOK
3 1
COAEpKALLUX PALlMOHAJIBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBaHue BhIpaKCHHIA, | bu6morexa [IOK
COZEPKALIUX PALIMOHAIBHBIE CTENEHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBanue BbIpaXeHUH, | bu6mmoreka [IOK
coIepaKalliX paliOHAJILHEIE CTEIIEHU https://m.edsoo.1u/4064d354
6 [Toka3aTenbHble ypaBHEHUS U | bu6morexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c¢
7 [loka3aTenbHble ypaBHEHUS U | bu6moreka [IOK
HEPAaBEHCTBA https://m.edsoo.ru/3d408009
g IToka3aTenbHble ypaBHEHUS U | bubmotexa LIOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 ITokazaTenbHble YpAaBHEHUS U | bu6motexa [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3aTenbHble ypaBHEHUS U | bu6mmorexa LIOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHast PyHKIUS, €€ CBOMCTBA | bubmumoreka [IOK
U rpaduK https://m.edsoo.ru/85bc8132




bu6morexa IIOK

12 Bxonnas koHTpobHas paboTa
https://m.edsoo.ru/58e8e2{2
13 Jlorapudm urcna bubmorexa HOK
https://m.edsoo.ru/3e3230d4
14 JlecsiTuuHbIEC U HATYpaJIbHbIE bubmumoreka [IOK
Jorapu GpMeI https://m.edsoo.ru/lea72162
15 [IpeobpazoBanue BbIpaX)eHUH, bu6moreka [IOK
coZiepXKaInX Jorapugmbl https://m.edsoo.ru/da48154¢
16 [IpeoOpa3oBaHue BHIpaKECHHIH, bubmmorexa [IOK
coJiepXKaIInX Jorapupmbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3zoBanue BbIpaXeHUH, bu6mmoreka [IOK
COZIepKAIIMX JOrapu(pMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3zoBaHuEe BhIPAKCHHIA, bu6morexa [IOK
coJiepXKaIuX Jorapupmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckrue ypaBHEHUS U bubmmorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmudeckre ypaBHEHHUS U bubmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
o1 Jlorapudmudeckue ypaBHEHUS U bubmmoreka [JOK
HEPAaBEHCTBA https://m.edsoo.ru/9e3f4bc9
” I?z;:;):}ih;[::ecme ypaBHEHHUS U BuGmiorexa LIOK
https://m.edsoo.ru/15bclcfb
Jlorapupmuyeckas GyHKIMs, €€
CBOMCTBa U rpauk
73 bu6morexa IIOK

https://m.edsoo.ru/d68bbe9d




24 Jlorapudmuyeckas QyHkius, e bubmorexa [{OK
CBOMCTBA U rpaduk https://m.edso0.ru/9d102051
)5 Tpuronomerpuueckue QyHKIUHU, UX bu6mmoreka [TOK
CBOMCTBA M rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckue QyHKIIUU, KX bubmmorexa [JOK
CBOMCTBA U rpauKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue QyHKIUHU, UX bu6moreka [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuueckue QyHKIUHU, UX bubmotexa [IOK
cBOMCTBa U rpaduKu https://m.edsoo.ru/24ab3c53
29 IIpumepsl TPUTOHOMETPUUYECKUX bu6motexa [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUYECKUX bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo0.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bu6morexa [IOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumeps! TPUTOHOMETPUUECKUX bu6mmotexa [IOK
HEPaBEHCTB https://m.edso0o.1u/0f903¢75
KonTtponbHas pabora o reme
"Jlorapupmuueckas GyHKIUS.
Jlorapugmuyeckue ypaBHEHUs U
33 Hepalfqu;TBa.TpHroZ§MeTpI/IquKI/Ie Bubnuorexa LIOK
https://m.edsoo.ru/10130727
(YHKIIUU U UX
rpaduku. TpUuroHoMmeTpuyecKue
HepaBeHCTBA"
34 HenpepsiBHbIE QyHKIIMH Bu6mmorexa [IOK

https://m.edsoo.ru/403bfb0d




35 Meron HHTEpBAJIOB AJIs PEUICHUS bu6mmorexa LIOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 MeTo MHTEPBAJIOB JJIsl PEILIEHUs bu6mmoreka [TOK
HEPaBEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [IOK
37 | Tlponssoxiast pysicuitn https://m.edsogru/0731ad3d
bu6moreka [IOK
38 | Tponssoxast pysicuin https://m.edsogru/723dd608
39 I'eomerpuyeckuii U GU3MIECKUI CMBICIT bubmmorexa [IOK
MIPOU3BOTHOU https://m.edso00.ru/6c8d36ff
40 I'eomerpuyeckuii u pu3nUecKUil CMbICI bu6mmoreka [IOK
IIPOU3BOAHON https://m.edsoo.ru/a413eca9
41 [IpousBoaHbIE dIIEMEHTaPHBIX bu6morexa [IOK
byHKIUH https://m.edsoo.ru/c7550e5f
4 [Ipon3BoaHbIE AIEMEHTAPHBIX bu6mmoreka [IOK
byHKIIUH https://m.edsoo.ru/14ab3cdb
43 [IponsBogHast CyMMBI, TPOU3BENEHUS, bubmoreka [IOK
9aCTHOrO (DYHKIMH https://m.edsoo.ru/c12a0552
44 [Ipon3BoaHas CyMMBl, TPOU3BEACHUS, bu6moreka [IOK
YacTHOT'O (DYyHKITUH https://m.edsoo.ru/d598{201
45 [IpousBoaHas CyMMBl, IPOU3BEACHUS, bubmotexa [IOK
4acTHOr O (yHKLMM https://m.edsoo.ru/1de34d4d
[IpumeHnenue npou3BoOAHOMN K
46 I/I(]:i:J'Ie,HOBaHI/I}Op(byHKL[iﬁ Ha Bubmmorexa [IOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U DKCTPEMYMBI
[IpumeHenne npon3BOIHON K
47 chnez[OBaHmop(pyHKuiﬁ Ha bubmotexa [TOK

MOHOTOHHOCTb U OKCTPCMYMBbI

https://m.edsoo.ru/a8caSad4




bu6morexa IIOK

48 [IpomexyTouHas aTTecTamus
https://m.edsoo.ru/0b411edd
[IpumeHenne npon3BOIHON K
. bubmmorexa [{OK
49 MCCJIEZIOBAHNIO (PYHKIIMN Ha
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTh M 9KCTPEMYyMBbI
Haxoxxgenne HanOONbIIEro U
50 HaUMEHbIIET0 3HaUeHUs (YHKIIUU Ha Enbmiorexa LIOK
M https://m.edsoo.ru/fac7805
OTpe3Ke
Haxoxnenne HanOombIIETO U
but6moreka [JOK
51 HAaWMEHBIIIEro 3HAYCHUs PYHKITUU Ha
https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenne HanOONbIIEro U
52 _ 1o 3HAte - . Bbub6morexa IIOK
HaMEHBIIIETro 3HaYeHUs (PYHKIUHU H
YHEH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOoIbIIErO U
bub6moreka [JOK
53 HaWMEHbIIIEro 3HaYeHUs! GYHKIUU Ha
https://m.edso00.ru/d9469916
OTpe3Ke
Haxoxxaenne HanOOIbIIEro U
54 HaUMEHbIIET0 3HaUeHUs (YHKIIUU Ha bubmiorexa IIOK
y https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOombIIETO U
but6moreka [JOK
55 HAaWMEHBIIIEro 3HaAYeHUs (PYHKITUU Ha
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npou3BOIHON 11
HaXO0XKECHUS HAUTYUIIero PeIeHus B
Bbu6morexa IIOK
56 MPUKJIAIHBIX 3a7a9ax, AJIs

oIpeeNIeH s CKOPOCTH TIpoliecca,
3a1aHHOTO0 (HOPMYIIOH MK TpaduKOoM

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




Kontponbhas pabora o reme

Bbu6morexa IIOK

37 "HpongBoﬂH?‘L Hpuvenenne https://m.edsoo.ru/f8ed5f99
MIPOU3BOAHON
53 [lepBoobpa3znas. Tabmuma bub6mmoreka [IOK
epBoo0pa3HbIX https://m.edsoo.ru/d777edf8
59 ITepBooOpaznas. Tabmuma bubmoreka [IOK
1epBoo0pa3HbIX https://m.edso0.ru/30¢3697b
60 HuTerpan, reoMmeTpudecKkuil u bu6morexa [IOK
(bU3HYECKUI CMBICII HHTErpasia https://m.eds00.ru/391272¢9
61 HuTterpan, reoMeTpu4ecKuii u bu6moreka IIOK
(u3nYeCcKuil CMbICI HHTErpaa https://m.edsoo.ru/d359fb5f
62 HuTerpan, reomeTpudeckuii u bu6motexa [IOK
(bU3HYECKUI CMBICII HHTErpajia https://m.edsoo.ru/07eb464b
63 Brruucnenue unrerpana mno gopmyie bubmmorexa [{OK
Hprotona—JleitOuuia https://m.edsoo.ru/b9b225¢3
64 Brrancnenne naTerpana mo popmyine bu6morexa [IOK
Herotona—JleitOuuia https://m.edsoo.ru/b800deb4
65 Brraucnenue nnrerpana mo gopmyse bubmmoreka [JOK
Hprotona—JleitOHuia https://m.edsoo.ru/fSeed075
66 Brruucnenue unrerpana o gopmyie bubmmorexa [IOK
Herorona—JleitOnuna https://m.edsoo.ru/41da431a
67 CucreMsl TMHEWHBIX YPaBHEHUHN butamorexa LIOK
https://m.edsoo.ru/b648235a
68 CucTtembl JMHEHHBIX YPaBHEHUI Bubmmorexa [IOK
https://m.edsoo.ru/5ab83864
Pemenne npuknaaHbix 3a;zlaq c Butmorexa LJOK
69 MOMOIIBIO CUCTEMBI JINHEHHBIX

YPaBHEHUI

https://m.edsoo.ru/a4d65ee5




Pemenne npukinagHeIx 3a1ad C

70 IOMOIIBIO CUCTEMBI JIMHEHHBIX bubmorexa TIOK
. https://m.edsoo.ru/aa5962el
ypaBHEHHI
CucreMsl M1 COBOKYITHOCTH LIETIBIX,

71 palMOHANIBHBIX, HPPALlMOHAIIBHBIX, bu6mmoreka [IOK
MOKa3aTeNbHBIX, JOrapu(pMUIECKUX https://m.edsoo.1u/48190472
YPaBHEHHI U HEPABEHCTB
CucremMbl ¥ COBOKYITHOCTH IIEJIBIX,

79 paluMOHAJIBHBIX, HPPALMOHAJIBHBIX, bubmotexa LIOK
[IOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 palMOHANIbHBIX, UPPAIIMOHATBHBIX, bu6moreka [IOK
MMOKAa3aTeNbHBIX, JIOrapu(hMUYeCKIX https://m.edsoo.ru/7ab8d17e
YpaBHEHUU U HEPABEHCTB
CucreMsl U1 COBOKYITHOCTH LIETIBIX,

4 palMOHAJIbHBIX, UPPAIMOHATBHBIX, bubmmorexa [JOK

! MOKa3aTeNIbHbIX, JOrapu(pMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHHI U HEPABEHCTB

75 Hcnonb3oBanue rpadgukoB ¢yHKIHMA bubmmoreka [JOK
JUTSL pEILIEHUs] YPAaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonbs3zoBanue rpa¢pukoB GyHKIUI bubmotexa [IOK
JUISL PEIIEHUs] YPAaBHEHUH U CUCTEM https://m.edsoo.ru/a7d95{79
IIpumeHeHrEe ypaBHEHUN, CUCTEM U

77 HEPaBEHCTB K PEIICHUIO bu6motexa [IOK

https://m.edsoo.ru/ca878deb




MaTeMaTUYECKHX 3a7a4 U 3a]1a4 13
pa3IMyHbIX 00JIaCTe HAYKU U peallbHOU
JKU3HU

KonTtponbshas paborta o reme

" bubmmorexa [{OK
78 WHTerpas u ero npuMeHeHusl.
. https://m.edsoo.ru/471¢735b
CucreMbl ypaBHEHUH
79 HatypanbHble U 11ebIe yncia B bubmoreka [IOK
3a7a4ax U3 peaibHOM KU3HU https://m.edsoo.ru/3ceel 327
20 HatypanbHble 1 11enble yncia B bu6motexa [IOK
3ajJladyax U3 peajbHOU KU3HU https://m.edsoo.ru/a35al131d
81 HartypanpHble u nensle yncia B bubmotexa LIOK
3a7a4ax U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4{9
bubmunoreka [IOK
82 [Ipu3HaKK AEIUMOCTH IEIbIX YUCEI
https://m.edsoo0.ru/51696a67
83 [Ipu3HaKK 1EIMMOCTH LENBIX YUCEI bubmorexa [IOK
P A t https://m.edsoo.ru/fab81cOe
bu6moreka [JOK
84 [Ipu3HaKku 1eIMMOCTH LEIBIX YUCEI
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHue, o6o0IIeHNHE, bu6moreka [JOK
CUCTEMATH3alUs 3HAHUW. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpenue, o0od1IEeHNE, bu6moreka [TOK
CUCTEMaTH3alHsl 3HAHUW. Y pPaBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEHuUE, 0000IICHHE, bu6moreka IIOK
CUCTEMAaTHU3aIvs 3HAaHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 0606mICHNME, bu6morexa IIOK
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpEHUE, 0000IICHHE,

CUCTEMATHU3alUs 3HAHUW. Y paBHEHUS




90 [ToBTOpenue, 0606mICHNME, bub6morexa IIOK
cUCTEMaTHU3alvsl 3HaHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpeHue, 0600MIICHNHE, bu6moreka [JOK
cucTemaTu3anus 3HaHui. HepaBeHcTBa https://m.edsoo.ru/a86014¢e1
9 [ToBTOpenue, o6obIIeHNE, bubmoreka [JOK
cucrematu3anus 3Hanuii. HepaBencrea https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 0600MIICHNME, but6moreka [JOK
cucteMartu3anus 3Hannil. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001IeHNHE, bu6moreka [IOK
cucTemaTu3anus 3HaHui. HepaBeHcrBa https://m.edsoo.ru/c3d4b282
[ToBTOpEHuE, 0600MICHHE,
N but6mmoreka [JOK
95 cucreMaTu3alus 3HaHul. CHUCTEMBI
. https://m.edsoo.ru/a20b8adc
ypaBHEHUI
[ToBTOpenue, 0606mICHNME,
. but6mmoreka [JOK
96 cucTeMaTu3anus 3HaHuH. CHCTEMBI
. https://m.edsoo.ru/a012476d
YpaBHEHHI
97 [ToBTOpenue, o6o0mICHNHE, bu6moreka [JOK
cucTteMaTtu3anus 3HaHui. OyHKIU https://m.edso00.ru/d620c191
08 [ToBTOpeHue, 0600MIICHNHE, but6moreka [JOK
cucrteMaTtu3anus 3HaHu. OyHKIU https://m.edsoo.ru/7017196f
but6moreka [JOK
99 IIpomexyTouHas aTrecTanus
https://m.edsoo.ru/513¢c9889
0606ueHne, cuctemaTmsalms 3HaHWM 3a
bu6moreka IIOK
100 KypcC anrebpbl U Ha4an maTeMaTU4eckoro

aHanu3a 10-11 knaccos

https://m.edsoo.ru/2276973

bu6moreka [JOK
https://m.edsoo.ru/3330f7ef




101 O000111eHME, cUCTEMAaTU3aLUs 3HAHUH
3a Kypc anreOpsl U Hada
MaTeMaTHdeckoro aHammsa 10-11
KJIACCOB

O000111eHME, cCHCTEMATH3AIUS 3HAHUH

102 3a Kypc anreOpsl U Havau
mareMatuueckoro agaimmsa 10-11

KJ1aCCOB

but6moreka [JOK
https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOECHUSI 0CHOBHOM
NPoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabrara
1 Yucna v BEIYUCIICHUS
1 OnepupoBaTh MOHSATUSMU: PALMOHAIBHOE M JEHUCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAs U JAeCATUYHAs APOOb, MPOLIEHTHI
- BoimonHaTe  apudMeTHueckue oOmnepalud ¢  PalUOHANBHBIMH U
' JENCTBUTEIFHBIMH YK CIIAMU
13 BoimonHsaTe  npuONMKEHHBIE  BBIYMCICHUS, HCIONB3Yys IpaBUiIa
' OKPYIJICHHUS], 1eJIaTh IPUKUIKY U OLIEHKY pe3yJbTaTa BbIUMCICHUN
OrnepupoBaTh MOHSATUAMU: CTETICHD C LI€JIBIM [TOKa3aTeIeM, CTaH1apTHas
4 dopma 3amucu AeHCTBUTEIHFHOI0 YUCIIA, KOPEHb HATYPaTbHOU CTEICHH,
' UCTIOIH30BaTh MOAXOASIIYIO GOPMY 3aIMCH J1eH CTBUTEIBHBIX YHUCEI JIJIS
pelIeHus MPaKTUY €CKUX 3a/1a4 U MPECTABICHUS JaHHbBIX
OrnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO
1.5 yrila; WCIOJIb30BaTh 3alUCh MPOU3BOJBHOTO Yrja uepe3 OOpaTHBIC
TPUTOHOMETpUYECKHE (PYHKIIHH
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh MOHATUSMHU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
2.1 LEI0€, PalMOHAJIbHOE, HUPPALMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
55 BeimosHATh TipeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKCHUH U
' pelmaTh TPUrOHOMETPUUYECKHE YPABHEHUS
Brinonssars npeodpa3oBaHus LEJIbIX, panuoHaIbHBIX u
2.3 MPpALMOHATBHBIX BBIPAKEHUNW W pEIIaTh OCHOBHBIC THUIIBI IEJIBIX,
paIMOHABHBIX U UPPAIMOHAIBHBIX YPABHCHUI U HEPABECHCTB
Y [IpuMeHsATh ypaBHEHHS U HEPABEHCTBA JIJISl PEUICHUS MATEMATHICCKUX

3a]a4 U 3a7a4 U3 Pa3InyHbIX oOsacTeil HayKu U peasbHON KU3HU




MonenupoBaTh peajbHbIE CUTyalldd Ha SI3BIKE anreOpbl, COCTaBISThH

BbIpAQXKEHUS, YypaBHEHHUS, HEPaBEHCTBA 110 YCIOBUIO  3aJayH,

> UCCIIEZIOBATh IIOCTPOEHHBIE MOJIEIM C HCIOJIb30BAaHHEM ammapara
anreOpbl
3 OyHKUIMU U TpaduKu
OnepupoBarh TOHATUSIMH: (QYHKIHS, CHOCOOBI 3afaHus (QYHKIHH,
3.1 o0iacTh ompeneiaeHuss U MHOXKECTBO 3HaueHuM (yHKuuH, rpadux
¢byHKIMH, B3aUMHO 00paTHbIE (YHKIIMH
19 OmnepupoBaTh NOHATHSAMH: YETHOCTh W HEYETHOCTh (YHKLIUHU, HYJIU
' (GYHKIMH, TPOMEXYTKHU 3HAKOIIOCTOSHCTBA
33 Wcnonp3oBath rpaduku GyHKIUN 1715 PELICHUs] ypaBHEHUH
34 Crpoute ¥ uyMTaTh IpaQUKU JIMHEHHOM (QYHKIMH, KBaJApaTUYHON
. (YHKLIMH, CTENEHHON (YHKIMH C LIEJIbIM I10Ka3aTeleM
Hcnonb3oBath rpaduku (QyHKOMH 1718 HCCIENOBaHMUS IPOLECCOB U
3 s 3aBUCHUMOCTEH NMpH PELISHUH 3aJay U3 JIPYruX y4eOHbIX NMPEIMETOB U
' peasibHOM JKM3HH, BbIpaXarb (opMyJdaMH 3aBUCUMOCTH MEXIY
BEIMYUHAMU
4 Hayayra MaTeMaTH4ecKOro aHananu3a
i1 OmnepupoBaTh MOHATHUSAMM: IOCIEIOBATEIBHOCTD, apupMeTHYeCcKas U
' reoMeTpudecKas Iporpeccuu
OmnepupoBaTh NOHATHAMU: OECKOHEUHO YOBIBAIOIIAs T'€OMETpPHYECcKas
4.2 nporpeccusi, cymma OECKOHEYHO YOBIBaIOIIEH I'e€OMETPHUUECKON
IIPOrpeCCUU
4.3 3aznaBaTh NOCIEI0BATEILHOCTH Pa3IMYHBIMU CIIOCO0aMU
a4 Hcnonb3oBaTe CBOMCTBA IOCIEAOBATEIBHOCTEH M IPOTrPECCUd s
' peleHus peajbHbIX 3a/1a4 IPUKJIATHOIO XapaKkTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHITUSIMHU: MHOXKECTBO, ONIE€PALIUK HaJ MHOKECTBAMU
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT [Jsl OHNUCAHMS
5.2 peaJIbHBIX TMPOIECCOB M SBJICHWM, MpU PpEUIeHUH 3a7ad U3 JPYrux
y4eOHBIX PEAMETOB
53 OnepupoBaTh HOHATHSMM: OIpElNEJICHHE, Teopema, CIeICTBUE,

J0Ka3aTCJIILCTBO




11 KIIACC

Kox IIpoBepsiemMblie MpeqMeTHBIEC Pe3y1bTAThl 0CBOCHHSI OCHOBHOI
NpoBEPsAEMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001Iero 0opa3oBaHus
pe3yJbTrara
1 Uucna v BEIYMCIEHUS
OnepupoBath MOHATUSAMH: HaTypaJbHOE, LI€JI0€ YUCIIO; UCIOJIb30BaTh
1.1 NPU3HAKKU JIETMMOCTH LIEJIBIX YHUCEN, Pa3joKEHHWE YMClIa Ha MPOCThIe
MHOXXHUTENH ISl pelIeHus 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHB C pAl[MOHAIbHBIM IIOKa3aTeIeEM
13 OnepupoBarh NOHATHSMH: JIOrapu(dM dYHClA, JAECATUYHBIE U
. HaTypaJibHbI€ JIorapu(mbl
2 VYpaBHEHUs U HEPABEHCTBA
[IpumeHsTh cBOWCTBA CTENEHM M NpeoOpa3OBaHUS BBIPAKEHUI,
2.1 OIIEpUPOBaTh NOHATUAMMU: I10KA3ATEIBHOE ypaBHEHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI ITI0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BrimonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COAEpKAIIUX JIOTapu (QMBI;
55 ONEpPUPOBATh  MOHATUSAMH:  JOrapu(MUYecKoe  ypaBHEHHE |
' HEPaBEHCTBO; pellaTh OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPAaBHEHUH U
HEpaBEHCTB
23 Haxonuts perieHus npoCcTENIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMHU: CHCTEMA JIMHEWHBIX YypaBHEHUH M €€
24 pEILIEHHE; UCII0JIB30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHHUM JUIA PEILCHUS
IPAaKTUYECKUX 3a/1a4
Y Haxomute pemreHns NOpOCTEHINMX CUCTEM M COBOKYIHOCTEU
' pPALMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
MonenupoBaTh peajibHble CUTYallUd Ha fA3bIKE anreOphl, COCTABIISTH
Y BBIPAJKEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHIO 3a/1aUH,
' UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara
anreopbl
3 OyHKUINU U rpaduKu
31 OmnepupoBaTh MHOHATHAMU: MEpUOAMYECKAs (QYHKIHS, MPOMEKYTKH

MOHOTOHHOCTH (l)yHKHI/II/I, TOYKH IKCTpEMYyMa q)YHKI_[I/II/I, HauOonblIee u




HAUMCHBIICC 3HAYCHUA (1)yHKI_II/II/I Ha OPOMEIKYTKE, UCITIOJIb30BATh UX IJIA

uccie0BaHus QyHKIUH, 3aJaHHON IpadukoM

OnepupoBaTh MOHATHIMH: T'padUKU MOKA3aTEIbHOM, TorapuhMUIecKon

3.2 U TPUTOHOMETPUYECKUX (PYHKUUH; M300pakaTh MX Ha KOOPJUHATHOM
IJIOCKOCTH Y UCIIOJIb30BATh JJIs PELICHUS YPABHEHU 1 HEPAaBEHCTB
N300paxaTh Ha KOOPAMHATHON TIIOCKOCTH TpadUKd JTHHEHHBIX
33 YPaBHEHHMII M HCHOJB30BaTh UX JJISI PEIICHUS CUCTEMBI JIMHEHHBIX
YpaBHEHUM
34 Hcnonb3oBath Tpadukn (QyHKIUH U1 MCCIEJOBaHUS MPOIECCOB H
' 3aBUCUMOCTEN U3 IPYrUX Y4eOHBIX JUCLUIUINH
4 Hauana matemaTueckoro ananmsa
OnepupoBaTh MOHATUSAMH: HENpepblBHas (QyHKLUUSA, [POU3BOJHASL
4.1 (YHKLIHMH; HUCIOJIB30BaTh TI'EOMETPUUECKMH M (PU3MUECKUH CMBICT
IIPOM3BOJHOM I pEIIeHUS 3a]1a4
42 Haxonuth mnpou3BOAHBIE 3JIEMEHTApHbIX (QYHKLUUNA, BBIYMCIATH
' IPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YaCTHOrO (PyHKIMH
Hcnonb30BaTh MPOMU3BOAHYIO Ul HCCIEAOBaHUS (QYHKUUMU Ha
43 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEA0BAHUS
K TTIOCTPOCHUIO TpauKOB
44 Hcnonb30BaTh TPOU3BOAHYIO IS HAXOXKACHUS HAWIYYIIETO PEIICHUS
' B [IPUKJIAIHBIX, B TOM YU CJIE COLUAIIbHO-I)KOHOMUYECKHUX, 3a/1a49axX
45 OnepupoBarh MOHATUSAMH: IEPBOOOpa3Hash M HHTErpaj; IOHUMATh
. reoMeTpUYecKuil M pU3NUECKUI CMBICII MHTErpaa
16 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX (DYHKUMH, BBIYUCISTH
' uHTerpai no gopmyne Hetorona — JleiiOnuna
47 PemaTe npukiiagaele 3a/1a4u, B TOM YU CII€ COLUAIBHO-I)KOHOMHYECKOTO

U pU3UYECKOr0 XapaKTepa, CpeicCTBAMU MaTEMaTUYECKOT0 aHaJIn3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii J1eMEeHT COePKAHUS

Kon
1 Uucna v BelUMCIEHUSA
Pannonanbabsie yuciaa. OOBIKHOBEHHbIE M JIECSATUYHBIE JpOOH, TMPOLIEHTHI,
OECKOHEUHblE  IepuoAnvYecKue ApoOu.  ApudmMmeTHuecKkue onepanuud ¢
1.1 palMOHaIbHBIMU YNCIAMHU, IPEOOPa30BaHUS YMCIIOBBIX BbIpaxeHHui. [Ipumenenne
Ipobell U MPOLEHTOB AJI pelleHUs] MPUKIAIHBIX 33aa4 U3 Pa3lIUYHBIX OTpaciei
3HAHUUW U pealIbHON KHU3HU
[elictBuTenbHble  uyKcia.  PanuMoHanbHblE W HppAalUOHAIBbHBIE  YHUCIHA.
1.2 ApupmMeTnueckre omneparuud ¢ JICHCTBUTCIBHBIMU 4YHCIaMH. [IpuOmuxkEHHBIC
BBIYMCIICHNUS, [TPaBUJIa OKPYIJICHHS, IPUKH/IKA U OLIEHKA pe3yJibTaTa BHIYMCICHUN
Crenenp ¢ unensiM nokazateneMm. CtannapTHas Gopma 3amucu JeiiCTBUTENBHOT O
1.3 yrcna. Mcnons3zoBanue nmoaxozsimeil popmsl 3anucu 1eHCTBUTENBHBIX YUCET IS
pelIeHHs TPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypaJbHOU cTeneHu. JleiicTBus ¢ apupmMeTHuecKuMu
' KOPHSIMU HaTypaJIbHON CTENEHU
Ls CuHyc, KOCHHYC M TaHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIOBOI O apryMeHTa
2 VYpaBHEHUS 1 HEpaBEHCTBA
2.1 ToaecTBa U TOXK1ECTBEHHbIE TPE0OPa30BaHUS
55 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKCHU. OcHOBHBIE
. TPUTOHOMETpUYECKUE (HOPMYJIbI
53 VYpaBHeHME, KOpeHb ypaBHeHMs. HepaBeHcTBO, pelieHue HepaBeHcTBa. Meron
' MHTEPBAJIOB
2.4 Pemenne nenpix u ApoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB
2.5 Peuienne nppanmoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHU I
57 IIpuMeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3aaad U

3aJ1a4 U3 pa3IMyHBIX 00acTell HAyKH U peabHOM KU3HU




3 @OyHKIUU U TpapUKU
31 OyHkIms, criocoObl 3amaanus GyHkuuu. 'paduk pyHkiuu. Bzaumao oOpaTHBIE
. GyHKIIUH
32 OO6nacTp ompeneiaeHuss U MHOXKECTBO 3HaueHWH QyHkumu. Hymm ¢yHKIuu.
' [TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKIIHH
33 CrenenHass (yHKIMs C HaTypaJbHBIM M II€JBIM TIoKazaTeneM. EE cBoiictBa m
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckasi OKpyKHOCTb, OIIPEEICHNE TPUTOHOMETPHUECKUX QYHKITUI
' YHUCIIOBOTO apryMeHTa
4 Hauana marematnueckoro aHanmsa
i1 ITocnemoBaTeIbHOCTH, CIIOCOOBLI 3aJaHMs IMOCIEI0BATEILHOCTEH. MOHOTOHHBIE
. MOCJIE0BATEIbHOCTU
Apudmernueckas M TeomeTpuyeckas Mnporpeccuu. beckoHeuHo yObIBaromias
in reomeTrpuueckas nporpeccusi. Cymma G€CKOHEUHO yObIBaroIel reoMeTprudecKon
' nporpeccur. PopMyna CIOXKHBIX MPOLEHTOB. Mcmonb30BaHWE NPOrpeccuu s
pelIeHHs peajbHbIX 3a/1au NPUKJIAJHOr0 Xapakrepa
5 MHoOXecTBa U JIOTUKa
MHoxecTBO, omepauuu HajJ MHoxkecTBamH. [[uarpammsl Oiinepa — Benna.
5.1 [IpumeHeHne TEeOpEeTUKO-MHOXKECTBEHHOIO ammapaTta Uil ONHMCAaHMs pPeajibHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3a/]]a4 U3 JPYTUX Y4eOHBIX TPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUA
1 Yucna 1 BBIYUCIICHUS
1.1 Hatypanbsablie u nensle yncia. [IpusHaku 1eIMMOCTH LENIbIX YUCEN
1.2 Crenens ¢ palMoHaJbHBIM MOKa3zaTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uncna. JleciTHUHbIE U HATYpaATbHBIE TOTapH(PMBbI
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 [TpeoOpazoBanue BeIpaKeHUH, COJEpKAIIUX JorapudMbl
- [TpeobpazoBanue BBIpAKECHUN, COEPKAIINX CTEIICHU C PAllMOHATLHBIM
' IIOKa3aTesieM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazarenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HepaBEeHCTBA
Y CucreMbl JMHEWHBIX ypaBHEHMH. PellleHMe NpUKIAIHBIX 3a1ad C MOMOIIBIO
' CHCTEMBI JIMHEHHBIX YPaBHEHUI
2.7 CucreMsbl 1 COBOKYITHOCTH pallMiOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
)3 IIpumeHeHue ypaBHEHMI, CHCTEM U HEPABEHCTB K PEUICHUI0 MaTEMaTUYECKHX
' 3a]a4 U 3a]a4 U3 pa3InyHbIX oOsacTeil HAayKH U peaJbHON XKU3HU
3 @OyHKIUU U TpapUKu
@Oyukuus. Ilepuognueckue ¢yHkuuu. IIpoMexyTKM MOHOTOHHOCTH (YHKLHUH.
3.1 MakcuMyMbl 1 MUHUMYMbI (QyHKIuM. Hambonbliee W HauMeHbllee 3Ha4YeHUE
(YHKIMU HA TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U I'pauKu
33 [TokazaTenbHas u jgorapudmudeckas GyHKIMH, UX CBOWCTBA U rpaduKu
34 Hcnonp3oBanue rpadukoB QYHKIMM 1715 pellieHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB (QYHKUMH A7 HCCIEAOBAHUS IPOLIECCOB U
35 3aBUCHMOCTEH, KOTOPbIE BO3HUKAIOT MPHU PELIEHUH 3a]ady U3 JPYrUX y4eOHBIX
MPEAMETOB U peaTbHON KU3HU
4 Hayana maTeMaTu4yeckoro aHaausa
4.1 HenpepriBHbIe QyHKIMH. MeTO HHTEPBAJIOB JJIsl PELICHUS] HEPABCHCTB
4.2 [TponsBoanas ¢pyHkuuu. I'eomeTpuueckuii u Gu3nyeckuil CMbICI MPOU3BOIHOM
43 ITpon3BoaHble 3J1eMEHTApHbIX (GYHKIUN. POpMyJbl HAXOXKAEHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEACHUS U YaCTHOTO (PyHKIIMI
IIpumeHeHne npPOM3BOAHONW K HCCIEAOBAHMIO (YHKIMM Ha MOHOTOHHOCTH U
4.4 SKCTpeMyMbl. HaxoxieHne HanbobIero 1 HAaMMEeHbIIEero 3HaueHus! (PyHKIIMU Ha
OTpE3Ke
IIpumeHnenne MNpPOM3BOAHOW Ul HAXOXKACHUS HAWIy4yIIero peleHus B
4.5 NPUKJIAIHBIX 3a7adax, [JsI OIpeNelieHUs CKOPOCTH IIpoliecca, 3aJaHHOro
dbopMysioli niu rpaduKoM
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WuTerpai, ero reomeTpudeckuii u pusnueckuii cMbici. Berunciaenne nuuterpana mno

dopmyne Hrrotona — JleliOnuna




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

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeAMETHBIM pe3y/ibTaTam
OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMBI CPeIHEr0
o01ero oopasoBanus

Brnanenune metonamMu 10Ka3aTeNbCTB, aJITOPUTMAMU PEIICHUS 3a/ady;
yMeHne (HOpMyIMpPOBATh U ONEPHPOBATH MOHSTHUSMH: OIpEIeICHUE,
aKCcuoMa, TEOpeMa, CJIEICTBUE, CBOICTBO, NMPHU3HAK, J10KA3aTeIbCTBO,
PaBHOCHUJIbHbBIE (hopMyIHPOBKHY; IIPUMEHATH UXx; yMEeHue
dopmynupoBaTh 00paTHOE U MIPOTUBOMOJOKHOE YTBEPXKACHUE,
OPUBOJAUTH MPUMEPbl M KOHTPIPUMEPHI, MCIOJIb30BaTh METOL
MaTeMaTUYECKON MHIyKIMH; TPOBOJUTh JOKA3aTENbHbIE PaCCyXKIEHUS
OpU pEeUIeHWH 3a/4ady, OIEHMBATh JIOTMYECKYI0 IPaBUIbHOCTh
paccyX/IeHui; yMEHHE OIEepUpOBaTh IOHATUSMU: MHOXKECTBO,
MOJIMHOKECTBO, ONEPaLMK HaJ MHOXXECTBAMHU; YMEHHUE HCIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapaT Uil ONUCaHUsl peajbHbIX
MPOLIECCOB U SIBJICHUM M MPU PELICHUHU 3a/1ay, B TOM YHCIIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHE OTEPUPOBATH MOHATUIMH: Tpad, CBA3HBIN
rpad, nepeBo, LMKJI, Tpad Ha TIUJIOCKOCTH; yMEHHME 3aJaBaTh U
OIKCHIBATh Ipadbl Pa3IUuYHBIMU CIIOCOOAMHU; HCIONIB30BaTh I'padbl Mpu

pelIeHnH 3a/1a4

YMenue OIICpPUPOBATH MOHATUAMHA: HATYpPAJIbHOC YU CJIO, I EJIOC YU CIIO,
CTCIICHD C LCJIbIM I10OKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panvoOHaJIbHBIM  IIOKa3aTCJiEM, CTCIICHb C L[CﬁCTBHTGIIBHBIM
IIoKas3aTcJjIEM, J'IOl"apI/I(i)M quciia, CHUHYC, KOCHHYC MW TaHI'CHC
IMPOU3BOJIbHOIO 4YHCjida, OCTATOK IIO MOAYJIIO, pallMOHAJIbHOC 4YUCIIO,
HppalrOHaJIbHOC 4qHucCJio, MHOXCECTBa HaTypaJIbHbIX, OEIbIX,
palrOHAJIbHBIX, HeﬁCTBHTGHBHbIX qucCesl; YMCHHUC MHCIIOJIb30BATh
IMPU3HAKU ACIIUMOCTH, HaUMEHb I 061HHI>1 JCINUTCIIb U HAMMCHBIIICC
06H1€€ KpaTHOC, aJIrOPUTM EBKJ’II/II[& npu pCIICHUHU 3aaa4, 3HAKOMCTBO
C Ppa3JM4YHBIMHU TMO3UIMOHHBIMHU CHUCTEMAaMH CUUCIICHUSA, YMCHHC
BBITIOJIHATH BLIYUCIICHNE 3HAYCHUN U HpeO6pa3OBaHI/IH BBIpa)KeHI/Iﬁ Cco

CTENEeHsIMH U Jiorapudmamu, ITpeodpa3oBaHus IPOOHO-PAIMOHATBHBIX




BBIPAKECHUI; YMEHHUE ONEPUPOBATh IMOHATHUSAMHU: IOCIEN0BATEIBHOCTD,
apudmernueckass ~ mporpeccusi,  reoMeTpuyeckas  MPOrpeccus,
OecKOHEYHO yObIBarolasi reoMeTpudeckass IpOrpeccus; yMeHHe
3aaBaTb  IOCJIENOBATEIbHOCTH, B TOM 4YHCIE€ C IOMOIIBIO
PEKYpPPEHTHBIX  (OpPMYJ;  yMEHHE  ONEpHUPOBATh  MOHATHSIMMU:
KOMIIJIEKCHOE YUCJIO, COMPsKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYIb U
apryMeHT KOMIUJIEKCHOTO 4Mcia, (hopMa 3amucH KOMIJIEKCHBIX YHCEN
(reomeTprueckasi, TPUTOHOMETpHUUYECKass W anredpamveckas); yMeThb
MPOU3BOAUTH apuMeTHUECKUe ICHCTBUS C KOMIJIEKCHBIMU YHCIIaMU;
IPUBOAUTE  IHPUMEPBl  MCIIOIB30BAHMS  KOMIUIEKCHBIX  YHCEI;
OIlEpUpOBaTh IOHATHAMHU: MarTpuua 2x2 u 3X3, omnpenenuTellb

MaTpullbl, TCOM eTpI/I‘-ICCKI/Iﬁ CMBICJI OITPEACIIUTEIIA

YMeHue onepupoBarh IMOHATUSIMU: PALIMOHAJIBHBIE, MPPALIOHAIbHBIC,
IOKa3aTeNIbHbIE, CTENIEHHbIE, JIOTapU(PMUUECKHIE, TPUT OHOMETPUYECKUE
YPaBHEHMS W HEPABEHCTBA, HX CHCTEMBI; YMEHHE OIIEPHUPOBATH
MOHATUSIMU: TOKJIECTBO, TOXKAECTBEHHOE IIPeodpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMAa YPaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHME pEllaThb YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOILIBIO Pa3IUYHBIX NMPUEMOB; pelIaTh
YpaBHEHMs, HEPABEHCTBA M CHUCTEMBl C MapaMeTpoM; IPUMEHSThH
YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS] MaTeMaTHyeCKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAyKU U PealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (GYHKIUS, YETHOCTh (QYHKIHH,
HEePUOANYHOCTh (YHKLINHU, OTPAHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
(GyHKLIHH, SKCTpeMYM (PYHKLIHH, HanOOJIblIIeE U HAMMEHbIIEE 3HAUEHUS
GYHKIMM Ha TPOMEXYTKE, HeNpepbBHAs (YHKIUS, aCHMIITOTHI
rpadpuka GyHKIUM, TepBas U BTOpas MPOU3BOAHAS (DYHKIHH,
reoMeTpuyecKuil U pu3ndeckuii CMbICI IPOU3BOIHOMN, IIEpBOOOpa3Has,
OlpeneNEHHbI MHTErpai; yMeHHEe HaXOOUTh AaCUMITOTHI rpaduka
(GYHKIMHM;, YMEHHE BBIYUCIATH IMPOU3BOAHBIE CYMMBI, MPOU3BEICHHUS,
YaCTHOTO M KOMIO3ULIUU (DYHKLUN, HAXOAUTh YpaBHEHHUE KacaTEeIbHOM
K TpaduKy QYHKIHMH;, YMEHHE HAXOAUTh MPOU3BOIAHBIE 3JIEMEHTAPHBIX
(GyHKIM; yMEHHE HCIIONb30BaTh MPOM3BOAHYIO JUIS HCCIEOBAaHUS
GyHKIMIA, HAXOTUTh HAaUOOJbIINE U HANMEHBIINE 3HAUCHUs (YHKIIHIA;
CTpOMTHh TIpaUKH MHOTOYJIEHOB C MCIOJIb30BAaHUEM ammapara

MaTCMAaTUYCCKOI'0O aHaJIn3a, MPpUMCHATH IPOU3BOAHYIO JJIsSI HAXOXKACHUA




HaWIy4llero peleHWs B MPUKIAJHBIX, B TOM YHCJIE COLMAJIBHO-
SKOHOMUYECKUX U (PU3NUECKUX 3a/1a4aX; HAaXOAUTh IUIOLIAIU U 00BEMBI
¢Guryp c MoMoILbI0 HHTErpaia; MPUBOAUTH IPUMEPHl MATEMATHUECKOT O

MOJIETMPOBAHMSI C TOMOIIbIO Ar( hepeHINaTBHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATHAMH: Trpaduk QyHKUMH, oOpaTHas
(byHKIMS, KOMITO3ULIKA (YHKIMH, TUHEHHAsT QyHKIMS, KBaJpaTUYHAs
byHKIMsA,  panuoHanbHas — (QyHKOMA, — CTENeHHas  (QyHKIHA,
TPUTOHOMETpUYECKne (YHKIUH, OOpaTHbIE TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTenbHas H Jjorapudmuyeckas (yHKIHU; YMEHHE
CTPOUTh I'paUKHU U3YUEHHBIX (QYHKLIMH, BBIIOIHATH MPeoOpa3oBaHUs
rpaduKoB QYHKIUH, UCIIOIB30BaTh IPauKU Ul U3YYEHUS IIPOLIECCOB
Y 3aBHCUMOCTEH, IPU PELICHUH 3aJjad U3 APYruX y4eOHBIX NPEIMETOB
M 3a/a4 U3 peajbHOW XHU3HHU; BBIpaXaTb (OpMyJaMH 3aBUCHMOCTH
MEX1y BEJIMYMHAMH; UCIIOIB30BATh CBOMCTBA U TpadyKH QYHKIUH JIs
pelIeHnst ypaBHEHU, HEPaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; n300pakaTh
Ha KOOPJAWHATHOM MJOCKOCTH MHOXECTBA PEIICHUN YypaBHEHU,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemaTth TEeKCTOBBIE 33Jaud Pa3HBIX TUIOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOJIX U YacTH, Ha IBUXKEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIYT, HAJIOTH, 3a]Ja41 U3 00JIaCTH yIPaBIIEHHsSI IMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTAaBJIATH BBIPAXKECHUS, YPAaBHEHHS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIOBUIO 3aJa4M, UCCJIEAOBATH IONYy4YEHHOE PEIICHHE U
OLIEHUBAThH IMPABIONOJO0OHOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTYallMM Ha SI3bIKE MAaTEMATHUKHU; COCTaBIIATH BBIPAKECHHUS,
YPaBHECHMS, HEpPAaBEHCTBA M HUX CHUCTEMBl II0 YCJIOBHIO 3aJady,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM ammapara

anreOppl, UHTEPIPETUPOBATDH MTOJIYUEHHBIA pe3yJbTaT

YMeHnue onepupoBaTh TMOHATUSAMH: CpelHee apudmeTnueckoe,
MearaHa, HanboJblllee ¥ HAMMEHbIIIEe 3HAUCHHS, pa3Max, JUCIepPCHs,
CTaH/JAPTHOE OTKJIOHEHHWE YHCIOBOIO Ha0Opa; yMEHUE H3BJIEKATb,
UHTEPIPETUPOBATh MH(OPMAIUIO, MPEACTABIEHHYI0 B TaOnuIax, Ha
quarpammax, rpadukax, OTpakarollyro CBOWCTBA peallbHBIX MPOIECCOB
W SBJIGHUW; TPENCTaBIsATh HMHGOPMAIMIO C TOMONIBIO TaOIUI[ U
IUarpaMM; HCCIEAOBaTh CTAaTHCTHYECKUE IaHHBIE, B TOM YHCIE C

IMPUMCHCHUCM Fpa(l)I/ILIeCKI/IX MCTOAOB MW JSJICKTPOHHBIX CPCICTB,




Fpa(l)I/I‘-ICCKI/I HcCjIca10oBaTb COBMECCTHBIC H&6J’IIOL[€HI/I$I C IIOMOIIBIO

JarpaMM pacCEUBaHMS U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATHUAMH: CIyYaWHBIA ONBIT M Cly4dailHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C MCIOJIb30BAaHUEM TpapUyecKuX METOJO0B; MPUMEHSThH
(bopMyIBl CIOXKEHHUS U YMHOXKEHUSI BEpOsITHOCTEH, (hopMyiy MOIHOM
BeposTHOCTH, ¢Gopmyny beprymmn, xomOuHaTtopHble (aKTBl U
(GOpMyIbI, OLIEHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; YMEHHE
OllepUpOBaTh IOHATUSAMU: CilydailHas BeJIMYMHA, paclpeeeHue
BEPOSTHOCTEH, MATEMAaTUYECKOE O’KHUJIaHHE, JUCIEPCUS U CTAHAAPTHOE
OTKJIOHEHHE CIly4alHOM BEIMYUHBL, (GYHKIUH paclpeneieHus u
IJIOTHOCTH  PABHOMEPHOI'0,  IMOKA3aT€IbHOTO U  HOPMAaJbHOIO
pacmpeneneHui; yMEHUE MCHOJIBb30BaTh CBOMCTBA  HM3Y4YEHHBIX
pacnpeneneHui 1us penIeHns 3a/1a49; 3HaKOMCTBO € ITOHATUSAMMU: 3aKOH
OONBIIMX YHUCEN, METOJbl BBHIOOPOYHBIX MCCIENOBAHUMN; YyMEHHE
OPUBOAMWTH TMPUMEPHl TPOSBIEHHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJHBIX UM OOIIECTBEHHBIX SBICHUSX; YMEHHE OIEpUPOBATH
HNOHATUSAMU: COYETAHUE, IIEPECTAaHOBKA, YHMCIO COYETAHWM, YHUCIO
nepecTaHoBOK; OMHOM Hpl0TOHA; yMeHHe MpuMeHsATh KOMOUHATOPHbIE
GbakThl U pacCyXKIEHHs JJI PEIICHUs 3a/ay; OLIEHUBATh BEPOSTHOCTH
peasbHBIX ~ COOBITHMH; COCTAaBIATH BEPOATHOCTHYIO MOJAEIb H

MHTEPIPETUPOBATH MOJIYYCHHBIN PE3yIbTAT

VYMeHue onepupoBaTh MOHATHSAMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIy4, BEJIMYWMHA YIJa, IUJIOCKUH YroJl,
JBYTPAaHHBIM YroJ, TPEXTPAaHHBIM Yroj, CKpPELIMBAIOILIKECH IPSMBIC,
NapaJUIEIbHOCTD U NMEPIEHIUKYIIIPHOCTD MPSIMBIX U IUIOCKOCTEH, Yol
MEXAY IPSIMBIMM, YIOJdl MEXKIY NPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH [0 INIOCKOCTH, PACCTOSTHUE MEXIY
IPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHUE MCIO0JIb30BaTh
OpU pEIICHUM 3a/1ad H3yuyeHHble (aKThl U TEOPEMbl IIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY KAIOIIEr0 MUPA; CTPOUTH
MaTEMaTUYECKNE MOJEIU C MOMOIIBK I€OMETPUYECKUX IOHATUN H

BCJIMYUH, p€UIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMHU: IO GUTYpPbI, 00BEM (PUTYpBI,
MHOT'OI'PaHHUK, IPaBUIILHBI MHOT'OTPaHHUK, CEU€HUE MHOTOI' PaHHUKA,

Ky0, mapanienenunen, npusma, nupampga, GuUrypa U IMOBEPXHOCTb




BpalleHus, MUINHAP, KOHYC, map, cdepa, miomaas cepsl, Iaomaib
HNOBEPXHOCTH NUPAaMUJbl, MPU3MBI, KOHyca, HWIMHIpa, 00BEM KyOa,
[PSIMOYTOJILHOIO Iapajiielienunena, ITupaMuabl, NpUu3Mbl, HUAIUHIPA,
KOHYCa, mapa, pa3BEépTKa MOBEPXHOCTH, CCYCHUSI KOHYCa U IHJIMH/IPA,
napajuielbHble OCH WJIM OCHOBAaHHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromiasicst cepbl, IIIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHUE
MHOTI'OI'paHHHKaA, I/1306pa>KaTB MHOT'OI'PaHHUKH, (bHprBI 1 IMOBCPXHOCTH
Bpall€HHsA, HUX CCUCHUS, B TOM YHUCIIC C TIOMOUIBIO JJICKTPOHHBIX
CpeacCTB; YMCHHUC IIPUMCHATDH CBOICTBA rCOMCTPHUUICCKUX (1)I/Il"yp,
CaMOCTOSITENIbHO (DOPMYIMPOBATh OIpPENENCHUs] HU3ydaeMbIX QUryp,
BBIABUT'aTh THUIIOTE3BI O CBOMCTBAaxX U MpU3HAKaX T'COMCTPUUCCKUX
¢uryp, 0oOOCHOBBIBATbH WM ONPOBEPraTth HUX; YMEHHUE IPOBOIUTH
Kiaccuukanuo (GUryp MO pa3MYHBIM IPHU3HAKAM, BBIOIHATH

HeO6XOZ[I/IMBIC JOIMOJIHUTCIIbHBIC ITIOCTPOCHU A
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YMeHHne omnepupoBaTh TOHATHSIMHU: JIBIDKEHHE B TPOCTPAHCTBE,
napasuieTbHbIN IePEeHOC, CAMMETPUS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue MOA00HUs, IOJA00HBIE (UTYpPBI; yMEHHUE
pacro3HaBaTh paBHBIC M MOAO0HBIE (DUTYPHI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXHTEKTYypPE; MCIOJIb30BaTh TEOMETPHUCCKAE OTHOIICHUS
IpU PEIICHUU 3aJ1a4y; HaXOJHTh F'C€OMETPUYCCKUE BEIMYUHBI (JTMHA,
yroj, TUioniaab, o0BEM) MPHU pEHICHWH 3aJad W3 JAPYTUX ydeOHBIX
MPEAMETOB M U3 PEasbHOM )KU3HU; YMEHHE BBIYUCIIST TE€OMETPHYECKHE
BEJIMYMHBI (IJIMHA, YTOJl, MJIOWAab, 00bEM, IJIOMIAb MMOBEPXHOCTH),
UCTIONB3Ysl U3ydeHHBIE (OPMYIbI M METOIbI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MUPAMMU/IBI, IPU3MBI, KOHYCA, [IHJIMH/IPA, TUIOIaAb CQepbl;
00BEM Ky0a, MPsIMOYTOJIBHOTO Mapaiesenumeaa, MupaMubl, PU3MBL,
WIMHApPA, KOHYyCa, I[Iapa; yMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

no00HBIX puUryp
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VYMeHue onepupoBaTb IMOHATHSAMHU: TPSAMOYTOJbHAasE  CcUCTEMA
KOOpPAMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA YUCIO, PA3JI0KEHHE BEKTOpa IO
0a3ucy, CKaJsipHOE MPOM3BEACHHE, BEKTOPHOE MPOM3BEIEHUE, Yol
MEXKIY  BEKTOpaMH; YMEHHE  UCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIM METOJ JJIsi pellleHUs TeOMETPUUYECKHX 3ajad U 3ajaay

JPYruX y4eOHBIX PEIMETOB




VYMenue BbIOMpATh MOAXOJSAIIUN METON JUIsl pPEIICHHs 3a7a4H;
MOHMMAHUE 3HAYMMOCTM MATEMATUKU B HM3YYEHUHU MPUPOIHBIX U
13 OOIIECTBEHHBIX TIPOLIECCOB M SIBJICHHWH; YMEHHE paclO3HaBaTh
NpOsIBJICHHE 3aKOHOB MAaT€MaTUKH B MCKYCCTBE, YMEHHE MPUBOIAUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUA POCCUUCKOM M MHUPOBOM

MaTeMaTHYECKOW HAYKHU

HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

Kon

1 Yucna v BEIYUCIECHUS

1.1 Hatypanbnble u nensie uncna. [IpusHaku aemmmMocTu 1esbIX Yucel

- Panmonaneuble  yucna. OOBIKHOBEHHBIE W JECSATUYHbBIE JApPOOH, IPOLEHTHI,
' OCCKOHEUHBIC TIEPHOIUYECKUE TPOOH

13 ApudmeTnueckuil KOpeHb HaTypaJibHOU cTeneHu. JlelicTBUs ¢ apu(MeTHYEeCKUMU
' KOPHSIMU HaTypaJIbHOM CTENEHU

14 Crenenp ¢ wuenbiM MokaszareneM. CTeneHb € palMOHAJIbHBIM IOKa3aTesIeM.
' CBoiicTBa cTeneHn

s CuHyC, KOCHHYC M TaHT€HC YHCJOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YU CIOBOT0 apryMeHTa

1.6 Jlorapudm uncna. JlecaTHUHbIE M HATypallbHbIE JIOrapu (MBI

JlelictBuTenbHble YHcla. ApUPMETHUECKHE OIEepaluud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubamxénHble BIYMCIIEHUS, TPaBUIIa OKPYIJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUI

1.8 [IpeoOpazoBanue BeIpaKEHUI

1.9 KommuiekcHble uncia
2 YpaBHEHUS U HEpABEHCTBA

2.1 Lenble u 1poOHO-pallMOHAIbHBIE YPABHEHUS

2.2 WppanroHanbHble ypaBHEHUS

2.3 TpuroHoMerpuueckrue ypaBHEHUs

2.4 [TokazaTenbHble U JorapudmMuyeckrie ypaBHEHUS

2.5 [{enbie 1 1poOHO-paIMOHABHBIC HEPABEHCTBA




2.6

HppannoHanpHbIe HEPABEHCTBA

2.7 [TokazaTenbHbIC U JTOTaPUPMUIECKHAE HEPABEH CTBA
2.8 TpuroHomerpuyeckrue HepaBeHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUI Y HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMeTPaMu
2.11 Martpuia cucremMbl TUHEHHBIX ypaBHeHUN. OnpenenuTenb MaTpULIbI
3 OyHKIUYU ¥ rpaduKu
3 Oynkus, cnocoObl 3ananus ¢yHkuuu. I'paduk Gynkuuu. B3anmuao obOpatHbIE
' ¢dbyakiuu. Yérapie u Heu€THBIC QyHKIMU. [lepuoguyeckue GyHKIUHA
OO6nacTh ompenenaeHus W MHOXECTBO 3HaueHuM ¢yHkuuu. Hymm ¢yskuumm.
32 [IpomexyTkn 3HaKomocTtostHCTBAa. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHH.
' Maxkcumymbl 1 MUHUMYMBl (GyHKIUU. HaunOonbliee M HauMMeHbIllee 3HAUYEHUE
(YHKIIMH HAa TPOMEXKYTKE
13 CrenenHass (yHKIMS C HaTypaJbHBIM W IIEJIBIM MOKa3aTenem. EE cBoilicTBa
' rpacduk. ColicTBa U rpadMK KOPHS 1-0i CTEIEHH
34 Tpuronomerpuueckue QpyHKIUHU, UX CBOMCTBA U Irpaduku
3.5 [TokazaTenbHas u norapupmudeckas GyHKIHUH, UX CBONCTBA U IpaQUKU
36 Touku paspeiBa. AcuMmOTOoThl rpadukoB ¢yHKIuA. CBoiicTBa (QYyHKIHIA,
' HENPEPbIBHBIX HA OTPE3KE
3.7 IlocnenoBarenbHOCTH, CIOCOOKI 3aJaHUS OCICA0BATSILHOCTEH
3.8 ApudmeTrueckas U reomeTpudeckas nporpeccun. @opmysia ClI0KHBIX TPOLIEHTOB
4 Hayana maTematnyeckoro aHanmsa
4.1 [IponzBonnas ¢pyHkuuu. [TponsBogHbIE AIEMEHTAPHBIX (YHKIIMH
[IpuMeHeHne TPOM3BOAHONW K HCCIENOBAHUIO (YHKIHH Ha MOHOTOHHOCTb H
4.2 skcTpeMyMbl. Haxoxxnenne HauOoblero 1 HaMMEHbUIEro 3Ha4eHNs GYHKIUU Ha
OTpe3Ke
43 [TepBooOpa3znas. MHTerpan
5 MHoxecTBa U JIOrMKa
5.1 MHoOXxecTBO, onepaunu HaJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB




6.3 Kombunaropuka
7 TI'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMBI€ ¥ IITOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpAILEHUS
7.5 KoopauHaTbl 1 BEKTOPbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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