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Pabouas mporpamma ydueOHOro Kypca «Anredpa U Hadaja MaTeMaTHYECKOTO
aHanuza» 0a30BOro ypoBHs i oOydaromuxcs 10 kmaccoB pazpaboraHa Ha



ocHoBe denepanbHOro rocy1apcTBEHHOr0 00Pa30BaTEIHLHOTO CTaHAAPTa CPETHETO
obOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUIA,
IPENBABISIEMBIX K MaT€MaTUYECKOMY OOPAa30BaHUIO, U TPATULUNA POCCHUKCKOTO
oOpas3oBanus. Peanuzanus mporpamMmbl 00€CIIEUMBAET OBJAJACHHUE KIIFOUEBBIMU
KOMIETEHIIUSAMH, COCTABIIAIOLIMMU OCHOBY JUIsl CAaMOPa3BUTHS U HENPEPHIBHOIO
00pa3oBaHUs, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU O0YUYaAIOLTUXCA.

HEJHN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauajsa MaTeMaTHYECKOTO aHAN3a» SBISACTCS OJHUM W3
Hauboyiee 3HAUYMMBIX B IMPOTPaMME CTapIiied IIKOJBI, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECreYrBaeT HWHCTPYMCHTAIbHYIO 0a3y /JId W3y4eHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C APYTrodl CTOPOHBI, (DOPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBINIICHUE YYalluXcsi Ha YpOBHE, HEOOXOJAMMOM ISl OCBOCHUS
KypcoB HWH(MOpPMATUKH, OOIECTBO3ZHAHMS, WCTOPUH, CIIOBECHOCTH. B pamkax
JTAHHOTO Kypca YydJalllhecsl OBJIJIEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOMN
HAyKH, KoTopas (GOpMyIupyeT CBOU JOCTHIKEHHUS B MaTeMaTUIECKOH hopme.

Kypc anreOpsl 1 Hauanm MaTeMaTHYEeCKOTO aHaM3a 3aKJIaJAbIBA€T OCHOBY JUIS
YCIICIITHOTO OBJIAJICHUSI 3aKOHAMW (PH3UKW, XUMHH, OWOJIOTHH, TTOHUMAHHS
OCHOBHBIX TEHJICHIIMA HOKOHOMHKMA U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOIh30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBJaJCHHE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTMMH MAaTEMaTHUYECKUMH KOHCTPYKITUSIMHA
pa3BUBAaET YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AINI0, aOCTparupoBaHue U
aHaJIOTHI0, GOPMHUPYET KpeaTUBHOE W KPUTHUECKOE MBINIICHUE. B X0ne n3yuenus
anreOppl W Hayal MaTEeMaTHYeCKOTO aHaliu3a B CTaplled MIKOJIe YydJaliuecs
MOJIYYalOT HOBBIM OIBIT PEMICHUS TPUKIAAHBIX 337ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIEe pealbHbIX CUTYyalluid W WHTEpHIpeTaluu
MOJIYYCHHBIX  PEIICHHWM, 3HAKOMSTCS €  TMpUMEpaMHd  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTE B TMPHUPOJIC, HAyKe H B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTHYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

Kypc oOnagaeT 3HaYMTENbHBIM BOCHHUTATENIBHBIM IMOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI Marepuas, CIoCOOCTBYIOMIHMK (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHMs, TaK M UYepe3 cHenupuKy y4eOHOU NeATeNbHOCTH,
TpeOyroriei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MIPOIOJDKUTETHLHOU
KOHIICHTpAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a TIOJyYCHHBIN pe3yJIbTarT.

B ocHoBe Mmetomuku oOydeHuss anreOpe M HadajgaM MaTeMaTHUYeCKOTro
aHaJIHM3a JISKUT JACSTEIbHOCTHBIN MPUHITAIT 00YUYCHUSI.



CtpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaIM3a» BKIIIOYAeT
CIIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JUHUN: «Yucna W BBIYUCICHUNY,
«Dyakiun U rpadukm», «YpaBHEHMA W HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEP>KATEIIbHO-METOIUUECKUE JIMHUM HU3YYArOTCA Ha NPOTSHKEHUU JABYX JIET
oOy4deHHusl B CTapuIeil MIKOJIe, ECTECTBEHHO MOMOIHSS APYT APYyra W MOCTEIICHHO
HAChII[AsICb HOBBIMM TE€MAaMM W pasaenamu. JIaHHBIM Kype  SIBISAETCS
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe Colep)KaHWe HECKOIbKUX
MaTEeMaTHUYECKUX JTUCLUUIUIMH: anre0pa, TPUrOHOMETpHUs, MaTEMaTUUECKUN aHaAJIN3,
Teopusi MHOXKecTB M Ap. [lo Mepe Toro kak ydamuecs OBJIaJ€BalOT BCE Ooee
HIMPOKUM MAaTEMATHUYECKHUM aIlllapaToM, y HUX MOCIEA0BATEIbHO (POPMUPYETCS U
COBEPLICHCTBYETCS YMEHHME CTPOUTh MATEMAaTHYECKYI0 MOJEIb peallbHOU
CUTyallud, NPUMEHATb 3HAHUs, NOJy4yeHHble B Kypce «AnreOpa U Hayana
MaTEeMaTUYECKOTO aHaJINu3a», /Ul PEUICHHUs] CaMOCTOSITEIbHO CPOPMYIUPOBAHHON
MaTeMaTH4YECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOJyUYECHHBIN PE3YJIbTaT.

ConepxaTenbHO-METOANYECKAs JTUHUSA «YUucia W BBIYMCIEHUSD 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHMS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaToO B OCHOBHOH Iikoje. B crapmieil mkone ocoboe BHUMaHHUE YIENseTcs
(OpMUPOBAHNIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIIOUAKOLIUMX B ceOs
UCIIOJIb30BAHUE PA3IUYHBIX (OpPM 3alUCU JIEWCTBUTEIBHOTO 4YHCJIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATH JACHUCTBUS C HUMH, J€JIaTh NPUKHIKY, OLICHUBATH
pesynbraT. OOydwaromuecss NOJY4YalOT HABBIKM TNPUOJMKEHHBIX BBIYUCICHUH,
BBIMIOJIHEHMsT JEHCTBUIl € 4YHMClIaMHu, 3alUCaHHBIMHM B CTaHJIAPTHON Qopme,
UCIIOJIb30BaHUA MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUU.

JIuans «YpaBHEHUS W HEPABEHCTBA) PEANM3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHMs] B CTaplied IIKOJIe, TOCKOJbKY B KaXJIOM paszjelie MporpamMmbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOUIMX 3adad. OOyuaroluecs: OBJIaieBaloOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PalUOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApUPMHUUECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHHI,
HEPABEHCTB U X cucreM. [lomydeHHbple YMEHUS UCIIOIB3YIOTCS MIPU UCCIEIOBAHUU
(GyHKUMKA C TOMOLIBIO MPOM3BOJIHOM, PEIICHUH MPUKIAIHBIX 3a7ad M 3ajad Ha
HaxXoXJIeHWe HauOONbIIMX M HaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTesibHas JIMHUS BKIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHUU
BBINIOJIHATh Pacy€Thl MO (opMynaMm, NMpeoOpa3oBaHUs IENbIX, PAUOHAIbHBIX,
UPPALMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAaKKE BBIPAKECHMHI,
COJIepKalllUX CTerneHu W Jorapudmbl. briarogaps u3ydeHuio ajiredpanveckoro
Marepuajia  IPOUCXOAUT  JaJbHEHIIEE  PA3BUTHE  AITOPUTMUYECKOTO W
aOCTPaKTHOrO MBIIUICHUS ydaluxcs, (OPMHUPYIOTCS HABBIKM JEIyKTUBHBIX
paccyxJieHuid, paboTbl C  CUMBOJBHBIMH  (OpMamu,  MPEACTABICHUS



3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BHJIE PABEHCTB W HEPaBEHCTB. AureOpa
npemyaraet d(PQPEeKTUBHBIE WHCTPYMEHTHI IS PEHICHHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a71a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpHO-MeTOMYecKass JHHUSA «QDYHKIHUH © TpapuKW» TECHO
MIEPETUICTACTCS C IPYTUMHU JTUHUSMHU Kypca, TTOCKOJIbBKY B KAKOM-TO CMBICIIE 33/1aéT
MOCJIEIOBATEIHHOCTh U3YYCHUS MaTtepuana. Nzydyenue CTETICHHOM,
MOKa3aTEebHOM, TIOTapU(PMUIECKONH U TPUTOHOMETPUIECKIX (DYHKITUH, X CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIIUN JUIS pEUIeHUs 3a7ad U3 JPYTHX YIeOHBIX
PEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIN30M,
TaK W C PEIICHHEM YpaBHEHWW W HepaBeHCTB. [Ipw 3ToM OojbIIOe BHUMaHHE
yaensercs (HOPMUPOBAHUIO YMEHHUS BhIpaKaTh (OPMyIaMH 3aBUCHUMOCTH MEXKIY
pPa3TMYHBIMH BEJTUYMHAMH, WCCIEAOBAaTh TOMYYCHHbIE (YHKIIMH, CTPOHUTH HX
rpadukn. Marepuan 3Toi copepKaTeIbHON JIMHUN HalleJieH Ha pa3BUTHE YMEHHUN
W HABBIKOB, ITO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYUHAMH B
pa3uyHOM (popMe: aHAIMTUYECKOM, rpaduueckoil U cioBecHoil. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
00O0OIICHUIO 1 KOHKPETU3AIINH, HCIIOJIb30BAHUIO aHATIOTHIA.

CopnepxxarenbHasi nuHusi «Hauyama maTemMaTH4ecKOTO aHaiu3a» IO3BOJISET
CYIIECTBEHHO PACHIUPUTHh KPYT KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX O0YYarOImMUMCS, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTH MCCIICIOBATH U
CTpouTh Tpadukd (QyHKIMI, ONpeAeNnsaTb HMX HauOOJbIINE W HAUMEHbIINE
3HAYCHUSI, BBIYHMCIATH TUIOMATN (QUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U
yCKOpeHHsi TpolieccoB. [laHHas cojepskareiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHS MAaTEMAaTHYECKHX MOJICJICH pEallbHBIX CHUTYaIlui,
HAXOXKJCHUS HAWIY4IeTo PEIICHUS B TPHUKIAJHBIX, B TOM YHCJIE COIHUAIBHO-
HPKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTUYECKOIO aHajan3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTMYECKOTO U KPEATHBHOTO
MBIIIICHUS, (OPMUPOBAHWIO YMEHWW paclO3HAaBaTh MPOSBIICHUS 3aKOHOB
MaTeMaTHKH B Hayke, TEeXHHKe U uckyccTtBe. OOydaroniyecss y3HAIOT O
BBIJIAIONINXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJAE Pa3BUTHS MAaTEMAaTHKH Kak
HAyKH, U UX aBTOpaXx.

CopeprkaTeabHO-MEeTOANYECKas JTUHUS «MHOXKECTBa U JIOTHKa» B OCHOBHOM
MOCBAIIEHA  AJIEMEHTaM  TEOPUM  MHOXECTB.  1€OpETHKO-MHOKECTBECHHBIC
MIPE/ICTABIICHUS TTPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMaTHKU W TPEIararoT
HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEIUHSAIONINN BCE pa3/iesibl MAaTEMATUKUA U €€
MPWIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE JUCIHUIUIMHBI B €UHOE
nenoe. [loaToMy BaXHO JaTh BO3MOKHOCTH IIKOJBHUKY MOHUMATh TEOPETHKO-



MHO>KECTBEHHBII SI3bIK COBPEMEHHON MaTEeMaTUKH W UCIOJIb30BaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTUYECKOTO aHaIN3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTU4YECKOTO  MOJEIMPOBAHMS, KOTOpPHIE IPU3BAHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJEIIEH PEAIbHBIX CUTYallui, UCCIIEIOBAHUS
TUX MOJEJIEH C IOMOLIBIO ammapara ajreOppl ¥ MaTeMaTHYECKOrO aHalu3a U
WHTEPNPETALNN MOJYyYEHHBIX PE3YyJbTaTOB. Takue 3aJaHus BIUIETEHBI B Ka)KIbIA
U3 pa3ziesoB IPOrpaMMBl, IOCKOJIBKY BECh MAaTepUal Kypca MHUPOKO UCIIOIb3YETCs
JUISL pellieHus] IPUKIAAHbIX 3a1ad. [Ipy peleHnn peanbHbIX NPAKTUYECKUX 3a]ad
yyalyecs: pa3BUBAOT HAOMIONATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONB30BaTh AHAIOTHIO, 0000MaTh W KOHKPETHU3UPOBATH
npobiieMy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PELICHHS MPUKIIATHBIX
3a/la4 OpraHu3yeTcs B MpOIEcce M3yueHUs BCEX TeM Kypca «AnreOpa u Hauaia
MaTEMaTUYECKOTIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yudeOHOM miaHe Ha HM3ydyeHHE Kypca ainreOppl M Hadajdl MaTeMaTH4YEeCKOro
aHanu3a Ha 0a30BOM ypoBHE OTBOJMTCA 2 yaca B Henenmto B 10 kiacce, Bcero 68
4acoB B T'OJ.



COJEPXAHUME YYEBHOI'O KYPCA
10 KJIACC

Yucaa v BIYMCICHUSA

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOIICHTHI,
OCCKOHEUHbIE  MepuoANYecKue  Jpoldu.  Apudmerndeckue  omeparuum ¢
palMoOHANBHBIMU YKCIaMU, TPeoOpa30BaHus YUCIOBBIX BhIpakeHul. [Ipumenenue
Ipo0edl U MPOUEHTOB IS PELICHUs NPUKIAIHBIX 33a4 U3 Pa3JIMYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenbHble 4nciia. PalnMOHaNbHBIE W HMPPAUHMOHAIBHBIE YHCIA.
Apudmernueckre orepanud ¢ JEHCTBUTEIbHBIMU uuciaMu. [IpubnmxénHble
BBIYMCJICHUS, IPABUIIA OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHHMN.

Crenenr ¢ 1menbiM  nokazatenem. CrangaptHas  Qopma  3amucu
JNEeUCTBUTENBLHOTO 4Yucha. Vcnonb3oBanwe mnoaxoxasmiel  ¢Gopmbl  3amucu
JEWCTBUTENBHBIX YHUCEN ISl PELICHHUS] MPAKTUYECKUX 3aady U MPEACTABICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypalbHOW  crenenu. [ledictBus ¢
apu(PpMETUUECKUMHU KOPHSIMHU HATYypaJIbHOM CTEEHH.

CHHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO apTyMEHTa. APKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPE0OPa30OBaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETpUYECKUE HOPMYIIBI.

VYpaBHeHUe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelIeHHWE HEpPaBEHCTBA.
Metona nHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-palIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanOHAIbHBIX YPaBHEHNUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUIO MATEMATHYECKHUX 3a1ad
W 3a]1a4 U3 PA3JIMYHbIX 00JIaCTel HAyKU U PeaIbHOM KU3HU.

DOyHkuuu U rpapuku

OyHkius, cnocoObl 3amanus GyHkuud. [padux dysakmmm. BzanmuO
oOpaTHbIe (DYHKIIHH.

OO6nacth ompeneneHUs 1 MHOXXECTBO 3HadeHu# ¢GyHkimu. Hynu dyHKIuU.
[TpoMexxyTKH 3HAKONIOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKITUH.

CrenenHas (QyHKIMS ¢ HATYpaJbHBIM U LI€JIbIM MOKa3aTesneMm. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS N-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, ONPEAECIECHUE TPUTOHOMETPHUUECKUX
(GyHKIIUNA YUCIIOBOTO apTyMEHTA.

HayvaJsia MmaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATENBHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIbHOCTH.

Apudmernueckas ¥ reomeTprdeckas nmporpeccun. beckoHewHo yObIBaroras
reomeTrpudeckas mporpeccusi. CyMma OECKOHEYHO yOBIBAOIMIEH T€OMETPUIECKOM
nporpeccur. GopmyIia CIOKHBIX MPOUEHTOB. Vcronb30BaHUE NPOrpeccUuu ISt
peLIEHUs pealibHbIX 3a]1a4 IPUKIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, ornepauuu Haj MHOXecTBamH. Juarpammbl Diinepa—BeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO arapara JJjs ONHCAaHUS PEajbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEIIEHUU 3a]]a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BBIYMCICHUSA

HartypansHaeie u niensie yncna. [Ipu3Haky 1eamMoCcTy HEIbIX Yuced.

CreneHs ¢ palmoHalbHBIM MoKa3aTeneM. CBOMCTBA CTEICHH.

Jlorapudm uncna. JleciTuuHbie U HATypaJbHBIEC JIOTapU(MBI.

YpaBHeHUA U HEPABEHCTBA

[IpeobpazoBaHue BRIpAKEHUM, COEPKAIIUX JIOTapUPMBI.

[IpeoOpa3oBaHue BBIPAXKEHUM, COACPXKAIIMX CTEMNEHH C palydOHAIbLHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

[loka3arenpHbIE YpABHEHUS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUSI U HEPABEHCTBA.

CucTtemMbl TMHENHBIX ypaBHEHUW. Pemenne npukiaaHbixX 3a4a4 ¢ MOMOLIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CurcTeMbl M COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTEeMaTUYEeCKUX 3a7ady M 3aJad M3 Pa3Ju4HbIX 00JlacTeld HayKHM W peajbHOU
KU3HU.

DOyHKUUM U rpaQuKu

Oyukrus. [lepuonumueckue  GyHkiuu. [IpoMexyTku  MOHOTOHHOCTH
byHkuud. MakcumMymbl U1 MUHUMYMbl (QyHKUuU. HamOosbliee W HauMeHbIlEe
3HaueHue (PYHKIIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKIIUU, UX CBOMCTBA U TpaUKH.

[TokazarenbHas u norapudmMuyeckas QyHKIIUN, X CBONCTBA U Tpaduky.



Hcnonb3oBanne rpadukoB PYHKIIUN ISl pelieHUs YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rtpadukoB (GYHKIUN A7 HUCCIEJOBAHUS IPOLIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPHU PEUICHUHU 3a7a4 U3 JIPYrux y4eOHbIX
MPEAMETOB U PEATBbHOM KU3HH.

Hauana MaTeMaTH4eCKOro aHajau3a

HenpepriBable GpyHkImu. MeTo1 HHTEpBAIOB ISl PEIICHUs HEPABEHCTB.

[IponsBonnas  pyHkumu. ['eomerpudeckuii W (GU3UYECKHH  CMBICI
MIPOU3BOJIHOM.

[IpousBoaHbIe  d7eMEHTapHBIX  (QYHKIUHA.  DopMyibl  HAXOXKICHUS
IPOU3BOIHON CYMMBI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[TpumeHneHnne mpOM3BOAHON K MCCIENOBAaHUIO (DYHKIMHA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHne HauOobIIero 1 HAMMEHbBIIETO 3HAaYeHHs (PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM I HAXOKICHWS HAWIIY4IIErO pEIICHHS B
NPUKIIAIHBIX 3aja4ax, JUIs OIpEIEIEHUs CKOPOCTH IIPOLECCa, 3aJaHHOIO
bopmynoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabauiia mepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid © (U3MYECKUN CMbICI. Bbryucienue
uHTerpana no popmyne Hetorona—Jlelioauna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO npeameTa «MartemaTuka JOJIDKHO 0o0ecrneynBaTh
AJOCTUKCHHUC HA YPOBHC CPCIAHCTO 06HICFO O6pa30BaHI/IH Clacayromux JUIYHOCTHBIX,
MCTAIPECAMETHBIX U IPCAMCTHBIX O6paBOBaTeHBHI)IX PC3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUU 00YUAIOMIErOCs KaK aKTHBHOTO
M OTBETCTBEHHOIO 4JIEHAa POCCHUIICKOro oOIllecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UACHTUYHOCTH, YBKEHUS K
MPOIIIOMY Y HACTOSILIEMY POCCHICKON MaTEMATHUKHU, IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCHUMCKON MATEMATUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JIOCTIKEHHM B APYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSL:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, JATUYECKOrO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; 0CO3HAHMWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYHBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHpPY, BKIIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azady, peLIeHnH, pacCyXIEHUN;
BOCIIPUUMUYHUBOCTBIO K MATEMATUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

®u3nYeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHUYEeCKUE 3HAHHUS B
WHTEpecax 3J0pOBOro U 0e30mMacHOTo o0pa3a )KU3HH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHIATHI U

OT/bIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rUecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CHIOPTUBHO-03/I0POBHUTEILHON
JEATEIbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TpoecCHOHATBLHOM  EATETBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymei mnpodeccun U peaau30BbIBATh COOCTBEHHbBIE JKU3HEHHBIC IUJIAHbL
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSKEHUU BCEU IMKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMaTUYECKON HANPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIBTYpbl, MMOHUMAaHUEM BIUSHUSA
COIIMATbHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COUUAIBHOU
CpeIpl, OCO3HaHMEM TJO00ATbHOTO  XapakTepa SKOJIOTHUECKUX MpodseM;
OpPHEHTALIMEN HA MPUMEHECHUE MATEMATHYECKUX 3HAHUM ISl PEUICHUs 3aJad B
0o0JIaCTH  OKpY’KaloIIel cpeipl, IUIAHUPOBAHUS TIOCTYNIKOB W OIIGHKHM HX
BO3MOKHBIX MTOCHEACTBUN ISl OKPYKAKOLIEN CPELBI.

[leHHOCTH HAYYHOTI'O MTO3HAHUSA:

c(hOpPMHUPOBAHHOCTBIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM U  OOIIECTBEHHOW TMpPaKTHKWA, MOHUMaHHUEM
MaTEMaTUYECKONM HayKd KakK cQepbl YeIOBEUECKOW eATEeIbHOCTH, JTaloB €
pa3BUTHUSI M 3HAYUMOCTH JUIA Pa3BUTHUS IMBWIW3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKH W MaTEMAaTHYECKOM KYJIbTYpOW KaK CpPEACTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATh MPOEKTHYIO M MCCIENOBATENBCKYIO IEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIE PE3yJbTaThl OCBOCHHUS MPOrpamMMbl Yy4eOHOTO IperMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YVHUBEPCATbHbIMU — KOMMYHUKAMUGHBIMU
0elcmeusmMu, YHUBEPCanbHbIMU peyiamueHbIMU 0eucmeUusIMu.

1)  Vuueepcanvmvie  nosnaeamenwvuvie — Oelicmeus, — 0becneuusaom
Gopmuposanue 0a308bIX KOZHUMUBHBIX NPOYECCO8 obyyaowuxci (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyXcaiowjezo  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCCe008amenbCKux onepayuli, yMeHul pabomams ¢ uH@opmayuet) .

ba3oBrie lorMUeCcKrE 1EUCTBUS:

e BBIABIISITh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKUX
00BEKTOB, TMOHSATUN, OTHOIICHUH MEXIy MOHATUSAMU; (PopMyInpoBaTh
oTpeNieliCHUs]  MOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIA  MpPH3HAK
Kjaccuukanuy, OCHOBaHUS A OOOOIIEHHS U CpaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIH3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh U  MPeoOpa3OBBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €IUHUYHBIC, YacCTHBIC W O0OIIue;
YCIIOBHEIE;

BBISIBJISAITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, JAaHHBIX, HAOJIOEHUAX U YTBEPKICHUSX;
npemyiaraTh ~ KPUTEPWH Ui BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

JenaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIFOUCHU 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOATENEHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUU (MIPSMBbIE U OT TPOTHUBHOTO), BEICTPAWBATh apTyMEHTAITHIO,
MPUBOJUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus y4eOHOW 3amayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOUpATh HauOolee MNOAXOMSAINMI C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie nccienoBaTe/IbCKUe ASUCTBUS:

UCTIOJIb30BaTh BOIPOCHI KAaK HMCCIIENOBATEIILCKHI WHCTPYMEHT MO3HAHWS,
dbopmynpoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHUBOpPEUYUE, MpooiIemy,
yCTaHaBIMBAaTh HWCKOMOE MW  JaHHOe, (GOPMHpPOBATH  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSATENEHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAaHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, SBJICHUS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBJICHUSIMH, IPOIIECCaAMU;

CaMOCTOSTEeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIICHUIA;

MIPOTHO3HUPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKKE BBIJIBUTAThH
MIPETOI0KEHHUS O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmarmeii:

BBISIBIISATh JIeUIUTHl MH(MOpPMAIUKU, JAHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BOMPOC U /IS PEIICHUS 3a1a4u;

BBEIOMpAaTh  MHPOPMAIMIO W3  WCTOYHMKOB  Pa3jIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUJOB M OPM TIPEICTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, TIPEACTABIATH €€ B pa3InYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHdopmaIuu o CaMOCTOATENIBHO
chopMyTUPOBAHHBIM KPUTEPHUSIM.
Yuueepcanonvie  Kommynuxamuenwle Oelicmeus, obecneyugarom

ChOpMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUIUXCSL.
OO01ienue:

BOCIIpUHUMATh U  (GOPMYIUPOBATH CYXKACHHUA B COOTBETCTBHH C
YCIIOBUSIMH M LIEJSIMUA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTb CBOIO
TOUKY 3PEHMSI B YCTHBIX M NHUCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS I10
XOAy peleHus 3a7a4u, KOMMEHTUPOBATh MTOJIyYE€HHBIN PE3yJIbTaT;

B X0JI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOil TEMBI,
npo0JIeMBbI, perIaeMoi 3aJJauM, BBICKA3bIBATh MJIEH, HALIEJIEHHbBIE HA TOMCK
pELICHMSI; COIOCTABIATh CBOM CYXICHUS C CYXICHUSMH JAPYTHX
YYaCTHUKOB AMANIora, OOHapyKUBaTh paziMuuMe U CXOACTBO IMO3UIMIL; B
KOppEKTHOU popme popMynrpoBaTh pa3HOITIACHs, CBOM BO3PAKEHUS;
NOpENCTaBIIATh  pe3yJbTaThl  pEIIEHUs  3aJaud,  SKCIEPUMEHTA,
UCCJIEIOBAHUS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIJICHUS C YYETOM 3a]1a4 MPE3EHTALMU 1 OCOOCHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJBb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHIUBUYJTbHON paOOTHI TIPU PEIICHNN yIeOHBIX 3a1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATEIHHOCTH, IUIAHUPOBATH OPTAHHU3AIMI0 COBMECTHOM
paboThI, paclpeeNiaTh BUIbI PabOT, 10rOBapUBaThCs, OOCYKIaTh IPOLIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TPyNMHOBBIX (hopMax paboThl (00CYyx)aeHUsI, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» M WHBIC); BBIMIOJHATh CBOIO YacTh pPabOTBI H
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJICHAMH KOMAaHJIbI;
OIICHUBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
c(hopMyTUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaiom

G opmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH IIJIaH, AJITOPUTM PEILICHUS 3a]]a4M, BEIOUPATh CIIOCO0 peIIeHus ¢

y4€TOM HUMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(GOPMALIUU.
CaMOKOHTPOJIb:

BIAJICTh HAaBBIKAMHU TIIO3HABATEIBHOW pPEQIIEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB;
BIAJCTh CIOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yJsibTaTa peuIeHUs MaTEMAaTUYECKOM 3a/1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU
3a7ja4i, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BEISIBIIEHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pe3yJibTaTa IEJIU M YCIOBUSM, OOBACHSTH
IIPUYMHBI JOCTHKECHUS WIM HEJIOCTUXKEHUS PE3yJIbTAaTOB JEATEIbHOCTH,
HAXOJUTh OMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOTO Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHAJIN3a»
Ha ypOBHE CpETHEro OoO0IIero o0pa3oBaHUS TOJDKHO OOECIIEUMBATH JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTebHBIX PE3YyIbTATOB:

10 KITIACC

Yucsia ¥ BBIYMCICHUA

OnepupoBaTh MNOHATUSMH: PAUUMOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS IPOOb, IPOLICHTHI.

BoinmonuaTe  apudmernyeckue — omnepanuM ¢ palUOHAIBHBIMH U
JNEWCTBUTEILHBIMU YU CIIAMU.

BrinonHsaTe MpUOIMAKEHHBIE BBIYUCIEHUS, UCIIONb3Ys MIpaBujla OKPYIJICHHUS,
JIeNaTh MIPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJIbIM IOKAa3aTelIeM; CTaHAAapTHas
dopMa 3amucu JEHCTBUTENIBHOTO YHCJIA, KOPEHb HATYpaJbHOM CTENEHH;
UCI0JIB30BaTh MOAXOAAIIYI0 (hOPMY 3aIIUCH JIEUCTBUTEIBHBIX YUCEN JUISl PEILICHUS
MIPAKTUYECKUX 3a]1a4 U NIPEACTABICHUS TaHHbIX.

OnepupoBarh MOHATUSAMU: CHHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOTO YIJa;
UCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yIila yepe3 oOpaTHbIE TPUTOHOMETPHUUECKHE
byHKIIUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATUAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE,
palroOHaIbHOE, UPPALMOHAIIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonssaTe npeoOpazoBaHusl TPUTOHOMETPUUYECKHX BBIPAKEHUH M PEIIATh
TPUTOHOMETPUUYECKUE YPABHEHHS.

BoinonHaTh npeoOpa3oBaHus LENbIX, PAlMOHANBHBIX M HPPALMOHAIBHBIX
BBIDOKEHUA W pellaTh OCHOBHBIE THUINBI  LENbIX, PAUUOHAIBHBIX U
VPpaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA ISl PEILICHUS] MATEMATUYECKUX 3a]1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeabHOM KU3HH.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE ainreOpbl, COCTaBIAThH
BBIDAKEHUSI, YPAaBHEHMs, HEPABEHCTBA M0 YCJIOBHUIO 3aJadyM, MCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM armapara anreOpol.

DOyHKUMH U TPaPuKu

OnepupoBarh MOHATUSAMU: (PYHKIUS, COCOOBI 3a1aHus (PyHKIIMHU, 001acTh
OTIpPENENICHUs] ¥ MHOXXECTBO 3HAYCHHUU (GYHKIUHU, Tpa@uK (YHKIUH, B3aUMHO
oOpaTHble PYHKIINH.

OnepupoBaTh MOHATHUSAMHU: YETHOCTh W HEUYETHOCTh (YHKUUHU, HYIU
GyHKIHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKUIUN TSl pelIeHUs] ypaBHEHUH.

Ctpouths 1 unTaTh rpauku TUHEWHON (QYHKIMHU, KBaAPaATHUHOW (YHKIUH,
CTETICHHOM (PYHKIIMHU C IIeJIBIM ITOKa3aTeIIeM.

Wcnonb3oBaTh rpaduku (QyHKIME A0  HCCIEOBaHUS MPOLIECCOB U
3aBUCUMOCTEH NPH PEIIeHUU 3a7ad U3 JAPYTUX YYEOHBIX MPEAMETOB U peabHOU
YKU3HH; BbIpaXkaTh (OpMYJIaMU 3aBUCUMOCTH MEK/y BEIMYMHAMU.

Hayana MaTeMaTH4eCKOro aHau3a

OnepupoBaTh MNOHATUSAMHU: IOCIEIOBAaTENbHOCTh, apU(pMETUYECKass U
r€OMETPUYECKasl IPOrPECCUMU.

OnepupoBath NOHATUAMU: OECKOHEUHO YyObIBaroUass TIeOMETpUYEcKast
porpeccusi, cyMMa 0ECKOHEYHO yOBIBAIOIIEH r€OMETPUIECKON MPOTPECCUMN.

3amaBaTh NOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEW U IPOTPECCUM JJIsl PELLICHUS
peanbHbIX 3a[1a4 NIPUKIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMMU.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar JJii  OMHCAHMS
peaIbHBIX MPOLECCOB U SBJICHUM, MPU PEUIeHUH 3aJad W3 JPYruX Yy4eOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMHU: ONpENENICEHNE,  TEOpEMa,  CIICJICTBHE,
JI0Ka3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YKcell. ParimonanbsHbIE 14 1 bubmmorexa LOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1enbM 6 bubnmnorexka [HOK
MoKa3zarejieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuiit KopeHb N—Oi CTEIeHH. 18 1 bubnmnorexka HOK
HppanvoHanbHbIE ypaBHEHHS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:I)"OZOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.edso00.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa [IOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 3 1 bu6nuoreka [IOK
3HaHUHI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo yacoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoka Beero Kontpoabusbie IIpakTuueckue fll:;jeﬂnﬂ 22;?;222:%““‘3
padoThI padoTsbI
pecypcsbl
MHo0x€ecTBO, ONepaluy Haj
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 2.09.24 bubmorexa HOK
N https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PanmonaneHble yncna.

5 OOBIKHOBEHHBIE U JICCITHYHBIC APOOH, 1 6.09.24 bubmuorexa [{OK
MPOIICHTHI, OECKOHEYHBIC https://m.edsoo.ru/be888093
MIEPUOIUIECKHE TPOOH
Apudmernueckue onepanum ¢

3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 9.09.24 bubmmoteka IIOK
peoOpa3oBaHusl YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB

4 JUIS peLeHUs NIPUKIIAHBIX 3a/1a4 U3 1 13.09.24 bu6muoreka [JOK
pa3IMYHBIX OTpACIIEd 3HAHUN U https://m.edso00.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeli U MPOIIEHTOB

5 JUIS peLICHUs IIPUKIIAHBIX 3a/1a4 U3 1 16.09.24 bubmuoreka [JOK
pa3IMYHBIX OTpACIIEd 3HAHUN U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU

6 JleficTBUTEIBbHBIC YHCTIA. 1 20.09.24 bubnuotexa [JOK

PanmonansHbIE ¥ HppaliioOHaIbHBIC

https://m.edsoo.ru/2f36a36f
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qucia

ApudmeTnueckue oneparuu c

bub6nmoreka [IOK

7 23.09.24
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuOaMKEHHBIC BRIYMCIICHUS,
8 mpaBujia oK JICHUS, IPUKUIKA U 27.09.24 Bubmiorexa HOK
p pyr » TIPHEHA _ AR https://m.edsoo.ru/cb723fhd
OIIEHKA Pe3yJIbTaTa BEIYMCICHUH
9 ToxkecTBa ¥ TOXKIESCTBCHHEIS 30.09.24 bubnunoreka LIOK
peoOpa3oBaHus o https://m.eds00.ru/3a23ac15
bubnunorexa [JOK
10 VYpaBHeHUE, KOPEHDb YPABHEHHUS 4.10.24
p p yp https://m.edsoo.ru/11ac68be
bubnunoreka LIOK
11 HepasencrtBo, pemeHne HepaBeHCTBA 7.10.24
p p p https://m.edsoo.ru/50bdf26d
bubmmoreka IIOK
12 Metox uHTEPBAIOB 11.10.24
a P https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 ALMOHAIBHBIX YPAaBHEHUI U 14.10.24 Brbmrorexa [IOK
pall My o https://m.edso0o.ru/6ec7al07
HEPABEHCTB
KonTponbHas pabora no teme
"MHOKeCTBa pallMOHAIBHBIX U
14 €HCTBUTEJILHBIX YMCE 18.10.24 Bubmaorexa IIOK
A ' o https://m.eds00.ru/1914a389
PannonaneHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aTaHUs
15 Q)YHK nu. B3anMHo oOGpatHbie 21.10.24 bubmorexa [JOK
YHICHHH. p o https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTh
paduk pyn . bubmuorexa [IOK
16 OTIpeIeTICHUSI 1 MHOYKECTBO 3HAYCHHI 25.10.24

byakuun. Hynmu GyHKImn.

https://m.edso0.ru/763e75ee
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[IpomexxyTkH 3HaKOTIOCTOSIHCTBA

bubnmoreka [IOK
17 YéETHble U HEUETHBIE KUWH 8.11.24
Pymicn https://m.edsoo.ru/ff4564ad
CTeneHsb ¢ MeNbIM MoKa3aTeIeM. Bu6 110K
nOIMOTEKA
18 CrangaprHas (hopMa 3aricu 11.11.24
. P hop https://m.eds00.ru/66446d3e
JeMCTBUTEIILHOTO YK CTIa
Hcnonp3oBanue moaxosimeii popmbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET IS 15.11.94 bu6nmorexa LIOK
pelIenys IPaKTUIECKHX 3a/1a4 1 o https://m.edsoo.ru/6eadc6f1
MIPEIICTABICHUS JTaHHBIX
Crenennas KLU C HATYPaJIbHBIM
20 U 1IEJIBIM noi)::aTeneM Eé lezoﬁCTBa u 18.11.24 bubmmorexa [JOK
H ' . https://m.edso00.ru/3f25a047
rpaduk
21 Apudmerndeckuit KOpeHb 52.11.24 bubmmnoreka HOK
HaTypaJIbHOM CTETICHH o https://m.edsoo.ru/d82c36d4
99 ApudmeTnueckuiit KopeHb 55 1124 bu6nuoteka [IOK
HATypaJbHOMN CTENEHH o https://m.edsoo.ru/fe7fc4db
93 CaotlicTBa apuPMETUUECKOTO KOPHS 29.11.94 bubnmnoreka [JOK
HATypaIbHOMN CTETIEHH o https://m.eds00.ru/d0fob260
24 CaoticTBa apupMETUUECKOTO KOPHS 212.24 bu6muoreka [IOK
HaTypaJIbHOM CTETICHH o https://m.eds00.ru/c3389865
o5 CgoiicTBa apu(PMETHIECKOTO KOPHS 6.12.24 bubnmoreka [JOK
HaTypaJbHOMN CTENEHH o https://m.edsoo.ru/444c4b9c
JeiicTBus ¢ apudMeTHIecKuMu bubmuotexa [JOK
26 g 9.12.24
KOpHAMU N—OU CTEIIEHU https://m.edso00.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMHU 13.12.24 bubnuotexa [JOK
KOPHSIMH N—O0ii CTETIEeHN o https://m.edsoo.ru/83105a0e
28 HeticTBus ¢ apuMeTHUIECKUMU 16.12.24 bubnuotexa [JOK
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KOPHSIMU N—Oii CTENEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHUISCKUMU 20.12.94 bubnmnoreka HOK
KOPHSIMH N—OW CTENEHU https://m.edsoo.ru/each053c
30 JeiicTBus ¢ apupmMeTHUECKUMHU 23.12.24 bubmmoreka [JOK
KOpHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5ada51
31 Pemenne nppanroHanbHbIX 271294 Bbu6muoteka [JOK
YpaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
39 Pemrenne npparnmoHaIbHBIX 13.01.95 bubnnorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edso00.ru/9362fead
33 Pemienne nppanmoHaibHbIX 70105 bubmmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edso0o.ru/78d9b391
34 Pemenne upparmoHaibHBIX 50.01.25 bubnnorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemienne uppaimoHaibHbIX 24.01.25 bubnmnoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduk KOpHs N-oii 27.01.25 bubnmnoreka HOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa U rpaguk KOpHs N-0oi 31.01.25 bubmuoreka [IOK
CTEIEHU https://m.eds00.ru/5f29b9b5
KonTtponbHas pabora o Teme
38 "ApupmeTrueckuii KopeHb N—oii 3.02.95 bubmuoteka [IOK
crenenu. MppanuoHaabHbIe https://m.edso00.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
39 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTIO 70295 bubmuotexa [JOK
aprymeHra https://m.edso0.ru/5f605ed0
40 CuHyC, KOCHHYC U TAHT€HC YHCIOBOTO 10.02.5 bu6muoreka [IOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCUHYC U apKTaHTEHC 14.02.25 bubnuorexa [JOK
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YHUCJIOBOI'0 apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCI/IHyc, APKKOCHHYC U apKTAHTCHC

bub6nmoreka [IOK

42 17.02.25
YUCIIOBOT'O ApTyYMEHTA https://m.edsoo.ru/f1ff9220
Tpuronomerpudeckasi OKpy>KHOCTb,
43 oIpeesieHue TPUTOHOMETPHIECKUX 21.02.25 bubmorexa HOK
p _ R p A https://m.edsoo.ru/6df195a0
(GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpPYyKHOCTb,
44 OIpeAeICHUE TPUTOHOMETPUUECKUX 24.02.25 bubnmorexa IOK
P . P P o https://m.eds00.ru/6b61c578
(GyHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE 28.02.95 bubnnoreka [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE bubnnorexa [JOK
46 3.03.25
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE 7.08.25 bubmuoreka [IOK
(hopmyisl T https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE 10.03.25 bubnuoreka [{OK
bopMyIBI https://m.eds00.ru/12d1413c
49 [TpeoGpa3zoBanue 14.03.25 bubmuoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKECHUIN e https://m.edsoo.ru/e248c5fc
50 [IpeobOpazoBanue 17.03.95 bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUIN o https://m.edsoo.ru/09ba5b3d
51 [IpeoOpazoBanue 51.03.25 bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKEHUN o https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue 31.03.25 bubmuotexa [JOK
TPHUTOHOMETPUYECKUX BBIPAKEHUI o https://m.eds00.ru/76ce9958
53 [IpeoOpazoBanue 4.04.25 bu6muoreka [IOK
TPHUTOHOMETPUYECKUX BBIPAKEHUI o https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTprUIeCcKuX 7.04.25 bubnuorexa [JOK
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YpaBHEHHI https://m.edsoo.ru/6baefe19
55 Pemenue ”\[J‘pI/IFOHOMeTpI/I‘IeCKI/IX 11.04.95 bubnmnoreka HOK
YpaBHEHUN https://m.edsoo.ru/alf8d141
56 Pemenue :["pI/IFOHOMeTpI/I‘ICCKI/IX 14.04.95 bubmmoreka [JOK
ypaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemenune TpuroHoMeTpruuecKux 18.04.25 Bbu6muoteka [JOK
ypaBHEHUH o https://m.eds00.ru/0d8a770d
58 Pemenne ”\[J‘pI/IFOHOMeTpI/I‘IeCKI/IX 21.04.95 bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/cec28774
59 Pemenne ”\["pI/IFOHOMeTpI/I‘IeCKI/IX 25 04.95 bubmmoreka [JOK
YpaBHEHUU https://m.edso0o.ru/e6eec650
KonTponbHas padora no teme Bu6 10K
nOIMoTeKa
60 "D®OopMYITBI TPUTOHOMETPHH. 28.04.25
PMYIRL TP P " https://m.edsoo.ru/ae44ac4c
TpuroHoMmeTpudeckne ypaBHEHHUS
ITocimenoBaTeabHOCTH, CLIOCOOBI
61 3aJJaHUs IOCJIEIOBATEIILHOCTEN 5.05.25 Bubmuorexa IOK
' T https://m.edsoo.ru/b46a8228
MOHOTOHHBIE TTOCIIEA0BATEILHOCTH
Apudmernueckas 1 reoMeTpuuecKas
62 nporpeccuu. Mcnonb3oBanue 12.05.95 bubnuorexa [IOK
IPOTPECCHH IS PEIIECHHUS PEATBHBIX e https://m.eds00.ru/d36669f8
3aj1a4 MPUKJIAHOTO XapaKTepa
Beckoneuno yOsiBaromias
63 reoMerpuueckas nporpeccus. Cymma 16.05.25 bubmuoteka [IOK
OECKOHEYHO yOBIBAKOLIEN h https://m.edsoo.ru/1cbf72b1
TeOMETPUYECKOM MTPOTPECCU
bubnunorexa LIOK
64 Wroroas KOHTpoJIbHASA paboTa 19.05.25
TOTOBA KOHTPOILHAA PaboT https://m.eds00.ru/538fc437
65 ®opmyia CI0KHBIX ITPOLEHTOB 23.05.25 bubmuotexa [JOK
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O0001enne, cucreMaTH3aus 3SHAHUH

https://m.edsoo.ru/c2627eca

66 3a KypC aJireOpsl U Haval 1 buGnuorexa [IOK
P p https://m.eds00.ru/33e6629
MaremMaruuyeckoro asanmsa 10 kinacca
O0001enne, cucreMaTH3aus 3SHAHUH
67 3a Kypc aireOphl U Hayaj 1 bubmorexa [IOK
yp p https://m.eds00.ru/188bbf6c
MareMaTuueckoro aHaiamsa 10 kimacca
O0001Ienre, cucTeMaTH3aIus 3SHAHUH
68 3a Kypc ajareOpsl ¥ Hava 1 bubmorexa HOK
yp p https://m.edsoo.ru/49f1b827
MareMaTuueckoro aHaiamsa 10 ximacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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