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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i odydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAHJApTa CPEIHEro oOuero odpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBbIX K MaTEMAaTHYECKOMY OOpa3oBaHHUIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECHIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABIAIOIIUMMHU OCHOBY IJId CaMOPA3BUTHA W HCHPCPLIBHOI'O
00pa30oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOI'O M II03HABATEILHOTO Pa3BUTUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHalu3a» SBIAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MPOTrpamMMe CTapIIei IIKOJbI, MMOCKOJbKY, C OJHON CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOJUMOM JUIsI OCBOCHUSI KypCOB MH(OPMATUKH, OOIIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aiiuecs: OBJIaJIeBal0T YHHUBEPCATbHBIM S3bIKOM COBPEMEHHOU HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayam MaTeMaTUYECKOTO aHAJIU3a 3aKJIaJbIBAET OCHOBY JUISl YCIELIHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHU, OWOJIOTHH, TIOHUMAaHHS OCHOBHBIX TEHJICHIUI
HSKOHOMHUKH U OOIECTBEHHOW U3HU, MO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX U(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIb30BaTh UX B HOBCCI[HCBHOﬁ )K13HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUCCKHMU KOHCTPYKIUAMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKICHUS,
UCIIONIb30BaTh 0000IIeHHe W KOHKPETH3aluio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUEC. B X04€ U3YUCHUA anre6p51 W HaydaJl MaTEMAaTHU4YCCKOI'O
aHaJu3a B CTApLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITEIBHOTO ~ MOCTPOCHHUS MaTEMaTUYECKUX MOJENIEeW peajbHbIX CUTyallud U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUH, 3HAKOMATCS C NPUMEPAMU MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENHHBIM MOTEHIIMATIOM, KOTOPBIA peann3yercs
KaK yepe3 y4eOHBI MaTepuan, cnocoOCTBYIONUI (GOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak ®W depe3 crnenupuKy ydeOHON MACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKYpaTHOCTH, HpOJIO.]'DKPITGJ'IBHOﬁ KOHOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIH pe3yibTarT.

B ocHoBe meromunku oOydeHus anrebpe W HauajdaM MaTEeMATHUECKOTO aHaIu3a JICKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrtpykTrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaIM3a» BKIIIOYAET CIIEIYyOIne
COJIepKaTeNbHO-METOANUeCKHe JTHHUM: «Uucna u BeUUCHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHeHUsI U HepaBeHCTBa», «Hauana Maremarnueckoro ananusza», «MHOXeCTBa U JIOTHUKa.
Bce ocHOBHBIE conepikaTelbHO-METOIUYECKUE JTUHUM H3Y4aroTCsl Ha MPOTSHKEHHHM IBYX JIET
oOydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMOJHSASA APYT Opyra U MOCTENEHHO HaCBIIIAsCh
HOBBIMH TCEMaMH W pas3acCjiaMu. I[aHHBIﬁ KypC ABJICTCA HWHTCTPATUBHBIM, ITOCKOJIBKY

06’bel[I/IHSIeT B cele COACPIKAHUC HCCKOJIbBKUX MAaTCMATUUYCCKUX HOUCHHILINH! anre6pa,
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TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPHsSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBII/ICBAalOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTEIbHO
dopmMHpyeTcsT ¥ COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJENb peabHON
CUTyalluu, MPUMEHITh 3HAHUs, MOJIyYeHHbIE B Kypce «AinreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3ajqadd, a
3aTEM MHTEPIPETUPOBATH NIOJIYYCHHBIA PE3YNIbTaT.

CopepxarenpHo-MeTONMYECKAss  JMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTO B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B Ce0s HMCHOJIB30BAHME PA3JIMYHBIX (OpPM 3amucu
JEHCTBUTENBHOTO YHCJIA, YMEHHE palUOHAJIbHO BBIIONHATH JEHCTBUS C HHUMH, J€1aTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HaBBIKM —MHPUOIKEHHBIX
BBIUMCJICHUM, BBITIOJHEHUS JAEUCTBUH C YHCIaMH, 3alMCAHHBIMH B CTaHAapTHOU (opme,
MCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLIECHUBAHUS YNCIOBBIX BHIPAKEHUH.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAIN3yeTCss Ha MPOTSHKEHUHM BCEro OOYy4eHMs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIKX 3a7au. OOydaromuecs OBIaeBalOT Pa3IMUYHBIMU METOIaMHU PEIICHUS 1eIbIX,
palMoOHATBFHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM. [loaydeHHbIE YMEHHUs UCIIONB3YIOTCA IIPU MCCIIEIOBAaHUN
GbyHKIMI C TOMOIIBbIO MPOU3BOJIHOM, PEIICHUH MPHUKJIAJHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenbHasi TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
LENbIX, PalMOHAIbHBIX, HUPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHX BBIPAXKEHHUH, a Takxke
BBIP@KEHUH, COAEp)KaIllMX CTeNeHUu U jorapudmel. brarogaps usyueHuro anreOpandeckoro
MaTepHala MpoUCXOIUT JallbHEelIee pa3BUTHE alTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JAEIYKTHUBHBIX PpacCyXJAEHHUH, padOThl C CHMBOJbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHs MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenpbHo-MeTonnyeckass JUHUS «DyHKIUU U rpadUKU» TECHO MEpeIuieTaeTcsl ¢
JPYrUMHU JIMHHMSIMH Kypca, IIOCKOJIbKY B KAaKOM-TO CMBICIE 33Ja€T IOCIEA0BATEIbHOCTD
u3ydeHuss Marepuana. l3yueHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBONCTB M TIpauKOB, HUCIOJb30BaHHE (QYHKUUN JUIS
pelieHus 3aj1ady U3 JAPYruX y4eOHBIX MPEeIMETOB U pealibHOM JKU3HHM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIN30M, TaK U C pelIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu sTom Gombiioe
BHUMaHME yJenseTcss (GOPMHPOBAHUIO YMEHHUS BBIpakaThb (OPMYIAMH 3aBHCHUMOCTH MEXITY
Pa3IMYHBIMM  BETMYMHAMH, HCCIIEOBAaTh NOJY4YEeHHBbIEe (YHKIUH, CTPOUTh HX TpaduKH.
Marepuan »TOM COAEpKATEIBHOM JIMHUM HAIEJIEH Ha pa3BUTHE YMEHMM W HABBIKOB,
MO3BOJIIIOIIMX ~ BBIpaXKaThb 3aBHUCHUMOCTH MEXJAy BeJIMYMHAMU B pa3iuyHOM  ¢opmMe:
AHAIUTUYECKOW, Tpaduyeckoid U crnoBecHOW. Ero wu3yueHue crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHHMIO M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas nuHusa «Hadama mMaTeMaTHyecKkoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MAaTEeMAaTUYECKUX, TaK ¥ MPUKIIATHBIX 3a7a4, JOCTYITHBIX 00y4YaroiuMCsl, Y
KOTOPBIX MOSBIISIETCS BO3MOXXHOCTh MUCCIIEIOBATh M CTPOUTH I'paduKu (PYHKIMNA, OTIPEAEIATh UX
HauOOJbIIME U HAUMEHbBILNE 3HAYEHUS, BBIYUCIATD IJIoM@Aaau Guryp u oObEMBI Tel, HaXOIUTh
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CKOpPOCTH U YCKOpEHHs mporeccoB. JlaHHas colepxareilbHas JHMHUA OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJCNICd pealbHbIX CHUTYyallud, HaXOXIACHUS
HAWJIY4lIero PELICHUs] B MPHUKIATHBIX, B TOM YHCIIE COIMAIbHO-2KOHOMHMUYECKHX, 3aj/layax.
3HaAKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOI0 aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpMaJIbHO-JIOTHYECKOTO U KPEATUBHOT'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOUIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ PAa3BUTHUs MATEMAaTHKU KaK HayKd, U HX
aBTOpax.

ConeprkaresibHO-MeTOAMYeCcKas TUHUST «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IOCBSIIICHA
AJIEeMEHTaM TEOPUHU MHOXKECTB. TeOpeTUKO-MHOXECTBEHHbIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU W NpPEeUIaraloT Hauboee YHUBEPCATbHBINA SI3bIK, 00BEIHHSIOIINN
BCE pa3fenbl MaTeMaTHMKU M €€ NPWIOKEHHH, OHM CBA3BIBAIOT pPa3Hble MaTEeMaTUYECKHE
JUCUUIIMHBI B enuHoe uenoe. I[loaromy BaxHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBCHHBIM SI3bIK COBPEMEHHOW MAaTeMAaTHUKH U HCIOJIb30BaTh €ro s
BBIPKEHHS CBOMX MBICIICH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHalM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTEeMaTHYECKOr0 MOJICIMPOBAHMS, KOTOPBIC MPU3BAaHbI CPOPMHUPOBATH HABBIKK TOCTPOCHUS
MoOJIeJIel peabHBIX CUTYyallui, UCCIIEIOBAHUS 3TUX MOJEJICH C MOMOIIBIO armapaTa ajireopsl u
MaTEeMaTUYeCKOro aHajlin3a M HHTEPIpETAlluy IOJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIUICTEHbl B KaXJbld M3 pa3lieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
UCIIOJIB3YETCS ISl pelIeHUsl MPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
ydamuecs ~ pa3BUBAIOT  HAOJNIOAATENBHOCTh,  YMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MpPOOIEMY.
JestenbHOCTh MO (OPMHPOBAHHIO HABBIKOB DELICHUS MPUKIAJAHBIX 3a7ady OpPraHU3yercs B
mpolecce U3y4eHHs BCeX TEM Kypca «Anredpa v Havyalla MaTeMaTHUYECKOTO aHaITu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha U3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajau3a Ha 6a30BOM

yYpOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezenmo B 11 kiacce, Bcero 3a 1Ba
roja ooyuyenus — 170 gacos.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. IlpumeHeHue npoOell M NPOLIEHTOB AJS PELICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalMOHaNbHbBIe uucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMHU uuciamMu. [IpuOmmKkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucH AeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW crTeneHd. JleHCTBUS ¢  apuMEeTHIECKUMHU
KOPHSIMHM HaTypaJbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHusI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE
(bopMyIIBL.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJOB.

Permenue nenbIx U 1poOHO-pAllMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppaninoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3a1ad U3
pa3INYHbBIX 00J1acTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3ananus pyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINH.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHast QyHKIMSI ¢ HaTypajdbHBIM W IENbIM moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHs N-0i CTEHEHH.

TpuroHomeTrpuyeckas OKpPYKHOCTb, OIpENEICHUE TPUTOHOMETPHUECKUX (YHKUUH
YHCJIOBOT'O apryMEHTA.

Hayana maTemMaTH4yecKoro aHajamsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHHsl  IocieoBaTeabHOCTeH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
@opmyna CIOXKHBIX IPOLEHTOB. Mcnonb3oBaHWe NMPOTPECCHM ISl PEIICHUS PEalIbHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBamMu. /luarpammbl Jitnepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jisd ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUHN 33/1a4 U3 APYTUX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BLIYMCICHHUA

Hatypanbnble u nensie uncna. [Ipu3Haku 1e1MMOCTH LIEIBIX YHACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYpaJIbHBIC JIOTapH(PMBI.

YpaBHeHus M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIIEHU C pallMOHAIbHBIM [IOKA3aTEIeM.

[TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemieHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 U3 Pa3IUYHBIX 00JacTel HAyKU U peabHON JKHU3HU.

DyHKIUHN U TPaPUKH

Oyukuus.  [lepuoguueckne  yHkuuu. IIpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliiee n HauMeHbllee 3HaueHUE (DYHKIMHM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

[ToxazarenbHas u gorapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN IS pellieHHs ypaBHEHUN U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja MaTeMaTH4eCKOro aHaJu3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBonnas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKJIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[TpumeHeHne MPOM3BOIHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, AJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOTo (pOpMyJIoi niK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wuterpan, ero reoMeTpuyeckuii M (Qu3MUECKuil cMbIcia. Bbluncienune HHTErpaia 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTukay JOJDKHO 0OeCredMBaTh JOCTHIKCHHE Ha
YpOBHE cCpenHero ooimero o0pa3oBaHUS CIEIYIONIMX JUYHOCTHBIX, METalpPEeIMETHBIX H
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YHTCA:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MLMM O0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIEAyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIUSIMHU U Ha3HAYCHUCM.

[laTpnoTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHHSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, PaCCYX ACHUN; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

®uU3nyeCcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSITh MaTeMaTH4YeCKue 3HaHUsS B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUEe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IEHHOCTU TPYIOTIOOHS; HHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMATHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:



c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIHUSHUS COLHUAIbHO-
SKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NIPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHHUEM
r100abHOTO  XapakTepa OKOJOTMYECKHMX IpOoOJieM; OpHEHTalue Ha  NpPHUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7iad B 00JIacTU OKpYXKaloulei cpelpl, IaHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKArOLIEH CPEbI.

[leHHOCTH HAYYHOT'O [TO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH KakK cgepbl
YEJIOBEUECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIN3ALINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4eCKOW KyJIbTYpPOH KaK CpEACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBISATh IIPOEKTHYKHD M  HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBI yUeOHOTO mpeaMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelcmeusIMu.

1) Yuueepcanvnvie nosnasamensvnsle oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBrle mornueckue AeMCTBHUS:

® BBUIBJISATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKU MaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOUICHWH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIMpPECIICHUS MOHATHH;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
U CpaBHEHHUs, KpUTEPUU MPOBOJMMOI0 aHAIN3a,

e BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA30OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U POTUBOPEUHS B (haKTax,
JTAaHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpeJylaraTb KpUTEpUH JUIs BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAMBATh aPryMEHTAIMIO, TPUBOJUTH TPUMEpPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIBI;

e BbIOMpaTh crocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENBHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBarenbcKue AeHCTBUS:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WMHCTPYMEHT  IO3HAHUS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMOE U JaHHO€, (OpPMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;



® [POBOJIUTH CAMOCTOSITENIFHO CIJITAHUPOBAHHBIA OSKCIEPUMEHT, MCCIEJOBAHUE TIO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOro oObeKTa, sIBJIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, SBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENIbHO (OpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI [0  pe3yiabTaTaM
NPOBEAEHHOTO HAOIIOJCHHS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJTYYSHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pa6ota ¢ nuadopmanueii:

e BBUIBIATH AePUUINTH MHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJISi OTBETa HA BONPOC U
JUI PEeLIeHUs 3aiau;

e BbpIOMpaTh MH(GOPMALMIO M3 HCTOYHMKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
NPECTaBIICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALUIO, MPEACTaBIATh €€ B pa3iuyHbX (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUGHblE Oelicmeus, 00ecneuusarom c@opmuposanHoCcms

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oobwenue:

e BOCIPUHMMATH U (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
NMUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4d, KOMMEHTHPOBATh
HOJy4YEeHHBIH pe3ynbTaT;

e B X0JIe 00CYX/IEHUS 3a7aBaTh BONPOCHI MO CYIIECTBY 00CYKIaeMOIl TeMBI, TIPOOIIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb MWJEHM, HAlleJeHHblE Ha T[OUCK peIlIeHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrUX YYacTHUKOB JIMAJNOra,
0oOHapyXHUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme popMyIHpoOBaTh
pa3HoTIacusi, CBOM BO3PAKEHHS,;

® TPEICTABIATH PE3YAbTATHI PEIICHU 3a/1a4d, YKCIIEPUMEHTA, HCCIIEJOBAHUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € YY4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHUYECTBO:

e [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUYaIbHOH PabOTHI
NpYA pelIeHWH Y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUTAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM pabOTHI, pacmlpeneisTb BHIBI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJATh IPOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

e y4YacTBOBAaTh B IPYNIOBBIX (opMax paboThl (00CykaAeHUs, 0OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JeMCTBUSA C IPYTMMU YI€HaMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OO
HPOAYKT 110 KPUTEPUAM, C(HOPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue Cmoic08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranu3zanus:

COCTaBJIAThH IUIAH, aITOPUTM PEUICHUS 3a/Ja4dd, BEIOMpATh CIIOCOO pEeHIeHHs C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(DOPMALIUK.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca U pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a]a4u;

® TPEIBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYTh IPH PEIICHUH 3a]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIH M YCIOBUSAM, OOBSCHATH MPUUYUHBI
JOCTHIKEHHUSI WJIM HEIOCTIKEHUS Pe3yJNbTaTOB JAEATeIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOrO aHalIM3a» Ha ypOBHE
cpenHero obuiero o0pa3oBaHus TOJDKHO OOecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCIEHUSA

OnepupoBaTh MOHATHSMH: PallMOHAIbHOE M JEHCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAsI U
JeCATUYHasl APOOb, MPOLIEHTHI.

Bremonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHUCJIaMHU.

BoinonuaTe nmpuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBuila OKPYIJIEHMsS, JenaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUII.

OnepupoBaTh HNOHATHSAMMU: CTENIEHb C LENBIM MOKa3aTeseM; CTaHAapTHas Gopma 3amucu
JNEHCTBUTENBHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; HCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aMycy JEMCTBUTEIbHBIX YUCEI I PEeIlIeHUs] MPAKTHUECKUX 3ajad U MPEeCTaBICHUS JaHHbIX.

OnepupoBaTb TOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3aHMCh IPOM3BOJIBLHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHHUs1 M HEpaABEHCTBA

OnepupoBaTh NOHATUSIMHU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHATILHOE,
UPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BomonHaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPHUYECKHMX  BBIPQXKEHHUH M pemiarh
TPUTOHOMETPHYECKHE YPABHEHUS.

BoimonHaTe npeoOpa3oBaHMsl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUH U
peniaTb OCHOBHBIE THIIBI LIEBIX, PAIMOHAIBHBIX U UPPAIMOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB.

ITpuMeHsTh ypaBHEHMsI U HEPaBEHCTBA JUJIsl PELICHUS MaTEMAaTUYECKUX 3a/ay M 3a7ad U3
pPa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.
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MogenupoBaTh peanbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadM, WCCIEI0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs PYHKIUH, 00IaCTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK GyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKUMH, HYTHd (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIUN 1)1 pEIICHUS] YpaBHCHHH.

Crpouth U yuTaTh TpauKH JTUHEHHOW (YHKIMH, KBAAPATHUHOW (DYHKIIMH, CTETICHHOMH
(YHKINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN JJI1 MCCIEA0BAaHMS MPOLIECCOB U 3aBUCUMOCTEH IpU
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX NPEIMETOB M peaibHOW JKM3HM; BbIpaXkaThb (opMyiIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana mareMaTH4ecKkoro aHajimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbLHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OrniepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKas MPOrPeccus, CyMma
0EeCKOHEUYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh MOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEecCHil Ul pelieHHs] pealbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONMUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEEICHUE, TEOPEMA, CIEACTBHE, JOKA3aTEIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSMM: HATypaJlbHOE, IL€J0€ YHUCIO; HCIONb30BaTh MpPHU3HAKU
JEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUATEIN I PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM ducia, JECITUYHbIE U HaTypallbHbIE JIOTapU(MBI.

YpaBHeHHUsI M HEpaABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW M TNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTelIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIATb OCHOBHBIC  THIIbI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEpKAlIMX Jorapudmbl; OMEpUpOBATH
HNOHATUSAMM: JIOTapU(MUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pEUIaTb OCHOBHBIE THIIbI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemeHns NpocTeHIINX TPUTOHOMETPUIECKUX HEPABCHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEMHBIX YPAaBHEHUHN M €€ PELICHHE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM IS PELICHUS IPAKTUYECKUX 3a4a4.
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HaxonuTek penieHus NpocTEUIINX CUCTEM U COBOKYIMHOCTEHN pallMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHBIC CHUTYyalldd Ha S3bIKE aureOpbl, COCTaBIATh BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 33Ja4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPadpuKu

OnepupoBarh MOHATUSMHU: TIEpUOAWYECKAs (QYHKIHSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOUKU 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Mcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300paxarh UX HA KOOPIUHATHOW TUIOCKOCTH M HCIIOJIb30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JWHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnonp3oBarh Tpaduku (QYHKIWA 71 UCCICIOBAHUS TPOIECCOB M 3aBUCHUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIB30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOJHBIC 3JEMEHTAPHBIX (YHKIHMM, BBIYUCISATH MPOU3BOAHBIC CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh MPOU3BOAHYIO JJIsl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHMS K IOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh NPOM3BOAHYIO JIs1 HAXOXKACHUS HAWIIYYILErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(bu3nyecKkuil CMbICT UHTErpaa.

Haxoauth nepBooOpa3Hble deMeHTapHbIX (YHKIINH; BHIUUCIATH UHTETpal Mo Gopmyre
Hrrorona—Jleitbuuna.

Pemats npuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMUYECKOIO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaInu3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
MHokecTBa palMOHAIIBHBIX U
1 JICHCTBUTENbHBIX YUCEN. PalnOHAIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oynknun 1 rpadukn. CTEreHb C MelbiM 6
[IOKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
4 @OopMyIIBI TPUTOHOMETPHH. 29 1
TpuronomeTrpuuecke ypaBHEHHUs
5 [TocnenoBareabHOCTH M IPOIPECCUH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoTshI
pecypchl
CrermneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEeM.
1 [TokazarenpHast pynkuus. [lokazarenpHbie 12 1
yYpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUSA.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
TpuronomeTpudeckre QYHKITUH H UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1
HEpaBeHCTBA
4 IIpownsBoanas. [Ipumenenre npon3BOIHOM 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 Cucrembl ypaBHEHHI 12 1
7 HarypanbHble 1 11enbIe uncia 6
8 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 18 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa u Hauana mareMatudeckoro ananusa. 10 kiacc. FO.M. Komnsrun u ap. M.: [Ipocsemienue, 2022

METOJUYECKUE MATEPHUAJIBI JJISA YYUTEJISA

1. Anrebpa 1 Hayasia Matemarudeckoro ananmza. 10-11 k. Anmumos LA, u ap. MeTonnueckue pekoMmernaanuu. 10 kiacc: mocooue s
yuuteneit odieodpazosar. opranuzanuii/ M.K. [loranos, A.B. IlleBkun. - M.: IIpocBemmenue, 2013. - 191 c. - (MI'Y - mikose)

2. Anre0Opa u Hayajla MaTeMaTH4yeckoro aHanusa. Jlunakruueckue marepuaisl k yueOHuky II.A.AnumoBa u qpyrue. 11 knace: yue0. mocobue
11 001eo0pa3oBat. opranu3anuil/ 6a3oBbiil ¥ yriayoaeHHsii yposau. /M. [llabynun, M.B. Tkauesa, H.E. ®enoposa. 8-e uza. M.:

[Ipocsemenue, 2017. - 207 c.: un.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas anexktponHas mkosa https: //resh.edy.ru/

2. MaTteMaTH4ecKre OJIMMITHAIbI ¥ OJTMMIIMAJIHBIC 33/1a4H, [JIEKTPOHHBIN pecypc], - pexum gocrtymna http://www.zaba.ru
3. Meroauka npernoiaBaHusi MATEMaTHKH [3JIEKTPOHHBIN pecypc], - pexxuM noctyna http://methmath.chat.ru

4. DNeKTpOHHAs! XPECTOMATHS [0 METOIMKE MPEToJaBaHusl MaTeMaTHKH [3JIEKTPOHHBIN pecypc], - pexxum goctyma http://fmi.asf.ru
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