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INOACHUTEJIBHAS 3AIINCKA

PaGouas nmporpamma yueOHOro Kypca « Anredpa v Hauajia MaTeMaTHYECKOT0 aHalin3a» 0a30BOr0 YPOBHS
i oOywatomuxest 10 —11  kmaccoB paspaborana Ha ocHoBe DenepaibHOr0 TIOCYAAPCTBEHHOIO
00pa3zoBaTeIbHOIO CTaHAApTa CPEeHEro o0IIero o0pa3oBaHus, C y4éTOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA,
IpelbsABISEMbIX K MaTeMaTHUECKOMY OOpa30BaHMIO, M TPaIUIMi poccuiickoro obpazoBaHus. Peanmzarus
nporpaMMmbl  oOecreuMBaeT OBJAJ€HHME KIIOUEBBIMHM KOMIIETEHLHUSMHU, COCTaBJSIOLIMMH OCHOBY IS
CaMOpa3BUTUS U  HENPEPHIBHOIO O0pa3oBaHMs, LEIOCTHOCTh  OOILEKYJIbTYPHOIrO, JIMYHOCTHOIO U
MO3HABATEJIbHOTO Pa3BUTHS JMUHOCTH 00Yy4arOIINXCSl.

HEJX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYeCKOrO aHANM3a» SBISAETCS OJHUM U3 Hanbojee 3HAYUMBIX B
nporpaMMme CTaplieil IIKOJIBI, MOCKONbKY, C OJHOW CTOPOHBI, OH 00ECIIeYUBACT MHCTPYMEHTAIBHYIO 0a3y i
M3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (OPMUPYET JOTHYECKOoe U abCTpaKkTHOE
MBILIUIEHUE YyYalIuXcsi Ha YpOBHE, HEOOXOIUMOM [JIsi OCBOEHHSI KypcoB HH(GOpPMATHKH, OOIIECTBO3HAHUS,
UCTOPHH, CJIOBECHOCTH. B paMmkax JIaHHOro Kypca ydaluecss OBJIQJEBAIOT YHHBEPCAJbHBIM S3BIKOM
COBpPEMEHHON HayKH, KOTOpasi OPMYJIUPYET CBOHM JOCTIDKEHHS B MaTEMaTHYeCKoi (opme.

Kypc anreOpel u Hauaa MaTeMaTHYECKOIO aHaJIM3a 3aKJIaJbIBAET OCHOBY JUISl YCIIEIIHOI'O OBJIAJEHUS
3aKOHaMHM (PU3KKH, XUMUHU, OMOJIOTHH, TOHUMAaHHsI OCHOBHBIX TEHICHIUN YKOHOMUKH M OOIIECTBEHHON KHU3HH,
II03BOJIIET OPHEHTUPOBATbCS B COBPEMEHHBIX LUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO
UCIIOJIb30BaTh UX B IIOBCEIHEBHOW *HU3HHU. B ToXXe BpeMs oBiajeHHe aOCTPaKTHBIMHU M JIOTUYECKH CTPOTUMHU
MaTeMaTUYECKUMHU KOHCTPYKIMSAMHU DPa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
UCTUHHOCTb YTBEp)KJIEHUS, HCII0JIb30BaTh OOOOIIEHHE M KOHKPETH3alMI0, abCTparupoBaHUE W aHAJIOTHIO,
(bopMHUpyeT KpeaTUBHOE U KPUTUYECKOE MbIllJIeHHe. B xone m3ydeHus anareOpel U Hayaja MaTeMaTH4ECKOIO
aHajM3a B CTaplieid IIKOJE Yydalluecs IOJy4aloT HOBBIM ONBIT pEIIEHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO  IIOCTPOEHUSI MAaTEeMaTHYECKUX MOJEIEH peajbHbIX CHTyalud U HUHTEpIpeTaluu
IOJyYEHHBIX PEUICHUH, 3HAKOMATCSA C IIPUMEpPaMH MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U B
UCKYCCTB€, C BBIJAIOLIMMUCS MATEMAaTUYECKUMU OTKPBITUSAMU U UX aBTOPaMHU.

Kypc obmagaer 3HAUMTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIA peanu3yercs Kak depes
yueOHbIIl MaTepHuall, ciocoOCTBYIOLIMI (HOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 CHelUPHUKY
y4eOHOU JAESITeNbHOCTH, TpeOyIolell caMOCTOATEIbHOCTH, aKKyPaTHOCTH, MPOJOKUTEIBHON KOHILIEHTpaLluu
BHUMAaHHUS U OTBETCTBEHHOCTH 3a MOJTY4YEHHBIN pe3ybTar.

B ocHoBe MeToauku o0ydeHHs anredpe U HayajlaM MaTeMaTHYECKOro aHaIHM3a JISKUT AesTeIbHOCTHBIH
MPUHLUT 00yYEHUSI.

Ctpyktypa Kypca «Anrebpa ¥ Hayala MaTEMaTHMYECKOro aHajlM3a» BKJIIOYAET CleAyolue
cofiepKaTeNbHO-MeToANuYeckue JUHUU: «Yuciaa u BeuuciaeHUs», «OyHkuuu u rpa@uku», «YpaBHEHHS U
HepaBeHCTBa», «Havama MmaTeMaTu4eckoro anaamu3a», <« MHOXeECTBa U JIOTHKa». Bce OCHOBHBIE COlepIKaTeIbHO-
METOIMYECKHNE JMHUM M3Y4aloTCs Ha MPOTSHKEHUHM JBYX JIET OOydeHHMs B CTaplield IIKOJIe, €CTECTBEHHO
JIOTIOJIHAS APYT Jipyra W TOCTENEHHO HACHIAACh HOBBIMU TeMaMu M pasjenamu. JlaHHBIA Kypc sBIseTCS
MHTErPaTUBHBIM, IOCKOJIBKY OOBEIMHAET B ce0e COJepKaHUE HECKOJIbKUX MaTeMaTUYECKUX JUCLUIUINH:
anredpa, TPUTOHOMETPHS, MaTEMaTUUECKUN aHaIM3, Teopust MHOXecTB M Ap. Ilo mepe Toro kak ywammecs
OBJIaJIeBalOT BCE Oosiee IMMPOKUM MaTEeMaTHYECKUM alapaToM, Y HHUX IOCIIEAO0BaTEeNbHO (OPMHUPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTH MAaTEMaTHYECKYH0 MOJIENb PEalbHON CHUTyallud, NMPUMEHATHh 3HAHMA,
NOJyyeHHble B Kypce «AureOpa M Hauyaja MaTEMaTHYECKOI'O aHajiaM3a», I PELIEHUS CaMOCTOSTENILHO
copMyJIMPOBaHHOM MaTeMaTUUYECKOH 3ajauH, a 3aTEM UHTEPIPETUPOBAThH NOIYUEHHBIN pe3yIbTar.

ConepxatenbHo-MeToAMYeCcKass JUHUS «Yucia U BBIYMCIEHUSA» 3aBepuiaeT (OpMHUPOBAHUE HABBIKOB
UCTI0JIb30BaHMs IEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO HAYaTO B OCHOBHOM 1IKoJe. B crapieii mkone ocoboe
BHUMaHHE yrenseTcs (OpPMUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BAaHUE pPa3IM4YHBIX (OPM 3amucu JeWCTBUTENBHOIO YHCIA, YMEHHME pallMOHAJIBHO BBINOJIHAThH
JNEMCTBUSI ¢ HUMHU, JIe]aTh IPUKHUJIKY, OLIEHUBATh pe3yabTaT. O0yuarouyecs noiay4aroT HaBbIKA TPUOIMKEHHBIX
BBIUMCIICHUN, BBINOJIHEHUS ACUCTBUM C YHMCIaMM, 3alUCAHHBIMU B CTaHJapTHOH (opMme, HCIOIb30BaHUS
MaTeMaTUYECKUX KOHCTaHT, OLICHUBAHUS YUCIIOBBIX BbIPaKECHUM.

JIuHus «YpaBHEHUS U HEPaBEHCTBA» pealn3yercss Ha MPOTSHKEHUU BCEro OOy4eHHUs B CTaplueil mKoe,
MOCKOJIbKY B KaX10M pa3jielie IporpaMmbl IPeyCMOTPEHO PELIEHUE COOTBETCTBYIOINX 3a1a4. O0yuaromuecs
OBJIQZICBAIOT Pa3JIMYHBIMU METOAAMM PEIIECHUS ILENIbIX, PAllMOHAIBHBIX, MPPALMOHAJIBbHBIX, MOKa3aTEIbHbIX,
Jorapu(MUYECKUX W TPUTOHOMETPHUECKUX YPaBHEHUH, HEpaBEHCTB M MX cuUcCTeM. [lomyueHHbIE yMeHUs
UCMOJB3YIOTCS NP UCCIEIOBAHUM (YHKIIHI C MOMOIIBIO MPOU3BO/IH OM, PEIICHUH TMPUKIATHBIX 33a]1a4 U 3a/1a4



Ha HaXOXJCHHE HanOOJbIINX U HAUMEHbIINX 3HaUeHUH pyHKuu. JlaHHas copepxkaTesbHas IMHUS BKIIOYAET B
cebd Takke (QOpMUPOBAHHME YMEHUH BBINONHATH pacyé€rbl 1o (opmynaM, mpeoOpa3oBaHUs IEJBIX,
palMOHAJIBHBIX, UPPALlMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUM, COLEpPKALLUX
creneHu M Jorapupmel. braromaps wu3ydeHuro aireOpanyeckoro MaTepuana IPOMCXOAUT JajbHeiIee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOI'O MBILIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKU €IyKTHBHBIX
paccyxieHuil, paboThl ¢ CUMBOJIBHBIMU (hOpMaMU, MpeICTaBIECHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE
pPaBeHCTB M HepaBeHCTB. Anrebpa npennaraer 3¢ (eKTHBHbIE MHCTPYMEHTHI JJI pEIIeHUs MPaKTUYECKUX U
€CTECTBEHHO-HAaYUYHbIX 3a/1a4, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxaTenbHO-MeToM4ecKass JTHHUA «DYHKIUH M TpauKU» TECHO NepenieTaeTcss ¢ JIPYyrHuMHU
JUHUSIMH Kypca, TOCKOJBKY B KAKOM-TO CMbICIIE 3aJa€T NOCIEI0BaTENbHOCTh U3YUEHUs MaTepuana. M3yuenue
CTETICHHOM, TTOKa3aTeNbHOH, Jorapu(MHUUECKO U TPUTOHOMETPUUYECKUX (DYHKIUH, X CBONCTB M TpadUKOB,
UCMOJb30BaHUE (DYHKUMN JJIs pelieHus 3afad M3 JpYruX y4eOHBIX HpPEeIMETOB M peajbHON KU3HHU TECHO
CBSI3aHO KaK C MaTeMaTH4YeCKUM aHaJIM30M, TaK U C pelIeHuEM ypaBHEHMH U HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHHUMaHUE ynesseTcss (OpMUPOBAHMIO yYMEHHS BBIpaxaTb (OpMyJlaMH 3aBUCHMOCTH MEXAY Ppa3IHuYHBIMH
BEIMYMHAMU, MCCIEI0BaTh MOJMyYEHHbIE (PYHKIMH, CTPOMTh MX I'paduxu. Marepuan 3ToH coxepikaTeabHON
JVHHUM HalleJieH Ha pa3BUTHUE YMEHHUHM M HAaBBIKOB, ITO3BOJISIFOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEITUYMHAMU
B Pa3IMYHON (opMe: aHAIUTHYECKOH, rpaduueckoil n cioBecHol. Ero m3ydenume cmocoOCTBYET pa3BUTHIO
AJITOPUTMHYECKOr0 MBIIUIEHUS], CHOCOOHOCTH K 0000IEHHIO ¥ KOHKPETH3allUH, UCII0JIb30BAaHUIO aHAJIOTUH.

ConepxatenbHas nuHMs «Hadana MaTeMaTHYECKOro aHajaM3a» IO3BOJAET CYLIECTBEHHO paCIIMPUThH
KpYr' KaKk MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3a]ad, JOCTYIHBIX OOy4YaroIIUMCs, Y KOTOPBIX HOSABISAETCA
BO3MOXKHOCTb HCCIIEN0OBaTb U CTPOUTh Tpaduku (yHKUUH, ONpeAessaTh MX HauOoibllMe U HaUMEHbIIUE
3HAYEHUS, BBIYUCIATH IUI0Maau GUryp u oObEMBbI Te, HAXOJUTh CKOPOCTH U YCKOpPEHUs mpoleccoB. JlaHHast
cofiepKaTeNbHas JMHMSI OTKPHIBAET HOBbIE BO3MOXHOCTH MOCTPOEHUS MAaTEMAaTHUECKUX MOJEJel peasbHbIX
CUTyalul, HAXOXAECHHUsI HAWJIy4dlIEr0 PEUICHHUs B INPUKIAIAHBIX, B TOM YHUCIE COLUAIBHO-2KOHOMUYECKHX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTH4YEeCKOr0 aHajM3a CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOIO,
(OopMaIbHO-JIOTHYECKOTO M KPEATMBHOTO MBIIUICHUS, (HOPMHPOBAHUIO YMEHUH pACHO3HABATH MPOSIBICHUS
3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHHKE U UcKyccTBe. OOyyarouMecs: y3HaIOT O BBLIAIOIIMXCS pe3ysbTaTax,
MOJyYEHHBIX B XOJ1€ Pa3BUTUS MATEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopepxartenbHo-MeTOoAMYEeCKasd JIUHUSA «MHOXECTBAa M JIOTMKa» B OCHOBHOM IIOCBSAILEHA 3JIEMEHTAM
TEOPUU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE NIPEJCTABJICHUS IPOHU3BIBAIOT BECh KYpPC ULIKOJIbHOU
MaTeMaTHKH U MPEAJIaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, 00BEIUHSIIOMNI BCe pa3ieibl MaTEeMaTUKH U €€
IIPUJIOKEHHH, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMAaTUUECKUE NUCLUILUIMHBI B equHOe 1iesoe. [ToaToMy BakHO 1aTh
BO3MOXKHOCTb IIKOJBHUKY IOHUMaTh TEOPETHUKO-MHOKECTBEHHBI SA3bIK COBPEMEHHON MaTeMaTHKU U
UCIOJIBb30BaTh €r0 JUISl BHIPAKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa W Hayaja MaTEMaTUYECKOTrO aHalu3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTEMaTHYECKOT0 MOJCIUPOBAHMs, KOTOpble NpHU3BaHBI CHOPMHUPOBATH HABBIKM IIOCTPOCHUS MOJesei
peasbHBIX CUTYallMi, MCCIENOBAaHUS 3TUX MOJEIEH ¢ MOMOIIBIO ammapata aiareOpbl U MaTeMaTH4ECKOro
aHaJIM3a U MHTEPIPETallUd NOJyYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETEHbl B Ka)KIblH U3 pa3lesioB
IIPOrpaMMBl, IOCKOJIBKY BECh MaTepHall Kypca INMPOKO UCIIONB3YETCs I PEIIeHUs NpUKIagHbIX 3anad. [Ipu
pELICHNN peasibHbIX MPAKTHUECKUX 3a/jad ydalluecs pPa3BUBAIOT HaOJIOJATEIbHOCTh, YMEHHE HaXOAMUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, UCIOIb30BaTh aHAJIOrUI0, 0000IIaTh U KOHKPETU3UPOBATh MPOOIEMY.
JlesitenbHOCTh 110 GOPMUPOBAHUIO HABBIKOB PELICHUS MPUKJIATHBIX 3a7ja4 OPraHU3yeTcsl B IPOLECCE U3yUEHUs
BCEX TeM Kypca «Auredpa 1 Hayajla MaTEMaTUYECKOro aHaInu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha M3ydeHue Kypca anredpsl U Hayajl MaTeMaTHYECKOro aHalnu3a Ha 6a30BOM ypOBHE
orBonuTcs 2 yaca B Henesto B 10 kiacce u 3 vaca B Henenmro B 11 kiacce, Bcero 3a aBa roja ooydenuss — 170
4acoB.

COJAEPKAHME YYEBHOI'O KYPCA

10 KJIACC

Yucsia v BHIYUCTCHUSA

Panronanbsubie uncna. OOBIKHOBEHHBIE U IECATHYHBIE APOOH, TPOIIEHTHI, 0ECKOHEUHBIE IIEPUOUECKH e
npobu. ApudmeTndyeckue Ornepanuy ¢ palloHAJbHBIMH YHCIaMH, IMPeoOpa3oBaHUS YMCIOBBIX BBIPaKEHHI.
[TpumeHenue npoOGell M MPOLEHTOB Ul pElIeHUs NPHUKJIAJAHBIX 3aJad W3 Pa3jMuYHBIX OTpaciedl 3HaHWi U
peanbHON KU3HH.



HeiictBuTenpHble uncna. PamuyoHanbHbIE M HppalMOHAIBHBIE YHclia. ApupMETHYECKHE Omeparuu C
necTBUTENbHBIMU unciaaMH. [IpuOmkEHHbIE BbIYMCIEHUS, NpaBUiIa OKPYIJIEHUS, NPUKUIKA M OLEHKa
pe3yJibTaTa BHIYUCICHU.

Crenens c nenslM nokaszateneM. CtanaaprHas Gopma 3anucu JedcTBUTENbHOrO yncia. Mcnonabp3oBanue
noaxosuield (opMbl 3alIUCH JEWCTBUTENBHBIX YUCEN JJS pEeIIeHHs NMPaKTUUYECKUX 3a7ad U MPEACTaBICHUS
JTAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaidbHOM cTeneHu. JleWcTBUs ¢ apuUMETHUYECKUMHU KOPHSAMU
HAaTypaJbHOM CTEIIECHHU.

CuHyC, KOCHHYC U TaHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOIO
aprymMeHra.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TPEOOPa30BaHNUS.

[TpeoOpazoBaHue TPUTOHOMETPHUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETpUUYECKUE (OPMYIIBI.

VYpaBHeHuEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHcTBa. MeTo1 MHTepBaoB.

Pemenue nenbix u 1poOHO-palliOHAIBHBIX YPaBHEHHUI U HEPaBEHCTB.

Pemenue uppanroHanbHBIX YPaBHEHHUI U HEPABCHCTB.

Pemenue TpUroHOMETPUYECKUX YPaBHEHU.

[TpuMeHeHue ypaBHEHUI M HEPAaBEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJad W 3a]ad M3 Pa3IM4HbIX
o0JacTeil HayKu M peasibHOM JKU3HHU.

DOYyHKUMHU U TPaPUKH

®ynkuus, cnocoObl 3ananud GpyHkuuu. I'pagux ¢pyHknuu. Bzaumuo oOpaTHble QyHKIMH.

Ob6nacth ompeneneHus M MHOXECTBO 3HaueHMM QyHkumu. Hymn @ynkuun. [Ipomexyrku
3HAKOIIOCTOSHCTBA. YETHDBIE U HEUETHBIE PYHKIIMH.

CrenenHas (yHKUMS C HaTypaJbHbIM M ILIelbIM Ioka3aTeneM. EE cBoiictBa u rpaduk. CpoiictBa u
rpaduk KOpHsI N-0if cTeneHu.

TpuroHomerpuueckasi OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (DYHKIMH 4YHMCIOBOrO
aprymMeHTa.

Havyana maTreMaTn4ecKkoro aHaau3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUS M1OCIEI0BaTEIbHOCTEW. MOHOTOHHBIE TOCIEA0BATEIbHOCTH.

Apudpmernueckass U TeoMeTpuyeckas mporpeccuu. beckoHeyHO yObIBaromas TIeoMeTpHYecKas
nporpeccusi. Cymma 6eckoHeuHO yObIBaromiel reoMerpruueckoi mporpeccun. Gopmyia CI0XKHBIX MPOIEHTOB.
Hcrnonb3oBaHue IPOrpeccuu I PELICHUs pealIbHbIX 3a/1a4 IPUKJIAJHOrO Xapakrepa.

MHoKecTBa H JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Oiinepa—Benna. [IpuMeHeHne TeopeTuko-
MHO>XECTBEHHOT'O alapara JJisl OMMCAHUS peajbHBbIX MPOLIECCOB U SBJIEHUM, IPU PEIIEHUHU 3a1ad U3 JPYTrux
y4eOHBIX IPEIMETOB.

Omnpenenenune, TeopeMa, CIEICTBUE, J0Ka3aTENbCTBO.

11 KJIACC

Yucia v BBIYHCTICHUSA

Hatypainpnble u nenslie uncia. [IpusHaku 1eIMMoCTH LENbIX YHCell.

Crenens ¢ panvoHaabHbIM IOKa3aTeneM. CBOMCTBA CTEIEHU.

Jlorapudwm uncna. JlecsiTHuHbIE U HATypaJIbHbIE JIOrapU(PMBIL.

YpaBHeHus M1 HEPaBEeHCTBA

[TpeoOpazoBaHue BoIpakeHUH, COAEpKAIINX JIOTapHU(PMBI.

[TpeoGpa3oBaHue BbIpaXKEHUI, COEPKAIIUX CTENEHHU C PALlMOHATIBHBIM [TOKA3aTENIEM.

ITprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3aTenbHbIE YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUs U HEpaBEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUH. PenieHue NpUKIagHBIX 3a7a4 C I[OMOLIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHMII.

CucreMbl 1 COBOKYITHOCTHU palliOHAJIHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHue ypaBHEHMM, CHUCTEM M HEPABEHCTB K DPELICHUIO MAaTEMaTHYECKUX 3a1ad M 3aJad M3
pa3IMYHbIX 0071aCTe HaAYKH U peajbHOM KU3HHU.

DOyYyHKUHMU ¥ TPAaPUKHU



Oynkuus. [lepuonuueckue ¢yHkuuu. [IpomMexyTKd MOHOTOHHOCTH (YHKUHMHU. MaKCUMyMbl U
MUHUMYMbI QyHKUMU. Hanbonbiee u HanMeHblIee 3HaueHne (QYHKIIUU Ha IPOMEXKYTKE.

Tpuronomerpudeckre QyHKINHU, UX CBOMCTBA U TpaduKH.

[TokazaTenbHas u norapupmudeckas GyHKIUU, UX CBONCTBA U IpaQUKH.

Hcnonb3oBanue rpagukoB GyHKIMHA JJ1 PEIICHUS YPAaBHEHUH U JTMHCHHBIX CUCTEM.

Hcnonb3zoBanue rpadukoB GYHKUMH A7 MCCIEJOBAHMS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IIPU PEIICHUH 3aJ1a4 U3 JPYTUX Y4EOHbIX IPEIMETOB U PeaslbHOM JKU3HH.

Havyana MaTeMaTH4YeCKOI0 aHAJIN3A

HenpepsiBHbIe QyHKIIMH. MeTo] HHTEPBAJIOB JJIsl PELICHUS HEPABEHCTB.

[TpousBoanas pyHkuuu. I'eomeTpruaeckuii U GU3NIEeCKUil CMBICIT TPOU3BOTHOM.

[Tpou3BoaHbIe dreMeHTapHbIX (QyHKIUH. DOpMyIIbl HAX0XKIESHHUS MPOU3BOAHON CYyMMBI, IPOU3BEICHU S
¥ 4aCTHOr0 (pyHKIUH.

[TprMeHeHue TPOU3BOJHON K MCCIIEOBAHNIO (DYHKIIMI HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxneHue
HauOObIIEr0 ¥ HAUMEHBIIET0 3Ha4eHUs (QYHKIIMH Ha OTPE3KeE.

IIpumeHeHne NPOU3BOAHOM IJIs1 HAaXOXKACHUS HAWIy4dlIero pelleHUs B NPUKIAJHBIX 3ajadax, s
OIpeeNIeHHsI CKOPOCTH Tpoliecca, 3aJaHHOTO (GOPMYIION WK TPadHKOM.

[TepBooOpa3zHas. Tabmnuma nepBooOpa3HBIX.

WuTerpan, ero reoMerpuyeckuii M (QuU3MUEcCKUil cMbIci. BpluncieHue uHTerpaiza mo ¢opmyne
Herotona—JleiiOunna.

IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHoro mnpeamera «MaTemaTuka» JOJDKHO OOECIIEUUBATHh JIOCTH)KEHHUE Ha YpPOBHE
cpeaHero oduiero oopa3oBaHusl CAEAYIOUUX JUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTENbHbIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  pe3ynabTaThl ~ OCBOEHHMS  IporpaMMmbl  ydeOHOro  mpeaMera  «MaTemaTuka»
XapaKTepU3yIOTCs:

I'paxxpaHckoe BocnuTaHuUE:

c(OPMUPOBAHHOCTHIO I'PAYKIAHCKOM MO3UIMHN 00YyYaroIerocs Kak akTUBHOTO U OTBETCTBEHHOr'O 4JeHa
pPOCCHICKOro O0OIIecTBa, MPEICTaBIEHUEM O MAaTEeMAaTHYECKUX OCHOBaX (YHKIMOHMPOBAHHUS pa3IMYHBIX
CTPYKTYp, SBIIEHUH, TIpOLEAYp Tpa)xJaaHCKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COLIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHHM C UX (PYHKIUSAMH U HA3HAYCHHUEM.

[TaTpuoTnyeckoe BOCIIUTaHHE:

cOPMUPOBAHHOCTBIO POCCHUICKOM TpakJAaHCKOM HISHTUYHOCTH, YBAXKEHUS K TMPONUIOMY U
HACTOSIIIEMY POCCUHCKONW MaTeMaTHKH, LIEHHOCTHBIM OTHOLICHHEM K JTOCTHXKEHHSIM POCCHHCKHUX MaTEMaTHKOB
U POCCUMCKOM MaTeMaTUYECKOMN LIKOJIbI, K UCIIOIb30BAHUIO ITUX JOCTUKEHUN B APYIMX HayKaX, TEXH OJIOTUSX,
cdepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI' O BOCIIUTAHMUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEH poccuiickoro Hapona; c(HOpMUPOBAHHOCTBIO HPAaBCTBEHHOI'O
CO3HAHMSI, ITHYECKOIO IOBENEHUS, CBA3aHHOIO C IPAKTUYECKUM IPUMEHEHHEM JOCTHKEHHM HAyKd U
JIeATeIbHOCTBIO YUYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOSHHUE YCTOWYMBOIO Oy TyIIero.

DCTeTnYecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOILLEHUEM K MUPY, BKIIHOYasi 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB,
3a/a4, pelIeHUu, pacCyKIE€HUH; BOCIPUUMYHUBOCTBIO K MAaTEMaTHUYECKMM acleKTaM pa3JId4HbIX BHUI0B
UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTHIO YMEHMSA TPUMEHATh MaTeMaTUYeCKHE 3HAaHUSA B HHTEpecax 3J0pOBOTO U
Oe3oracHoro oOpas3a JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3J0POBbIO (370pOBOE€ IHTaHUE,
cOaaHCHUpPOBAaHHBIA PEXKUM 3aHITHUH M OTAbIXA, peryispHas Qusnueckass aKTUBHOCTb); (PU3MUYECKOIO
COBEpIICHCTBOBAHUS, PH 3aHATHSAX CIIOPTUBHO-03/10POBUTEIHHOMN 1€ATEIbHOCTBIO.

TpynoBoe BocIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYIOJIOOMS; HHTEPECOM K pa3IMYHBIM cdepam
npoQecCHOHATBHON J1eATEIbHOCTH, CBA3aHHBIM C MaTEMAaTHKOM M €€ MPHJIOKEHUSMH, YMEHHEM COBEpIIaTh
OCO3HAHHBINA BBIOOP OyayIIe mpodeccuu U peasu30BbIBATh COOCTBEHHBIE KU3HEHHBIE MIJIaHbI; TOTOBHOCTHIO U



CIOCOOHOCThIO K MAaTeMaTH4YeCKOMY OOpPa30BaHHIO M C€aMO0Opa30BaHUIO Ha TMPOTSDKEHUM BCEH KU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIIEHUU MIPAKTUYECKUX 337a4 MaTEMaTUUECKOW HaIpaBIEHHOCTH.

DKOJIOrMYecKoe BOCIIUTaHHE:

c(OPMUPOBAHHOCTBIO IKOJOTMUECKON KyIbTyphl, TOHUMAHUEM BIHUSHUSA COLUAIBHO-3KOHOMUYECKHX
IPOIIECCOB HA COCTOSIHME MPHUPOAHONM M COIHMAIBHOM Cpenbl, OCO3HAHWEM TIJI00AIFHOTO XapakTepa
HKOJIOTHYECKUX MpoOseM; OpHEHTalMeld Ha NPUMEHEHHE MAaTeMaTHMUECKMX 3HAHUW IJI pelleHus 3ajad B
o0iactu OKpyJKarouiel cpeapl, IJAaHUPOBAaHUS IOCTYNKOB M OLIEHKM KX BO3MOXHBIX IOCIEICTBUI s
OKpY’KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOT O TO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOW MPaKTUKHU, TTOHMMAaHUEM MaTeMaTUYeCKOW HAyKH KakK CQepbl YelIOBEYECKOW AEeSITENbHOCTH,
9TamoB €€ pa3BUTUS M 3HAYMMOCTH UL PA3BUTHS IMBWIM3AIMH; OBJAJCHUEM SI3BIKOM MATEMAaTUKH H
MaTeMaTUYECKOM KyJNbTypoil Kak CpPEICTBOM I1O3HAHHS MHpPA; TOTOBHOCTHIO OCYIIECTBISATh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO 1€ATEeIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpenMeTrHble  pe3yJbTaTbl OCBOGHHS MpOrpaMMbl  ydeOHoro mpeamera «MaremaThka»
XapaKTEepU3yIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  OCUCMBUAMYU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU, YHUBEPCATbHbIMU Pe2yIAMUBHbIMU OetiCMBUIMU.

1)  Vuueepcanvnuvie nosmasamenwvhwvle Oelicmeus, obecnevusarom  Gopmuposanue  6a306bIx
KOCHUMUBHBIX NPOUECCO8 00VUAIOWUXCA (0CBOEHUEe MemOo008 NO3HAHUSL OKPYHCAIOuie2o0 Mupa, npumeHeHue
JI02UYECKUX, UCCTeO008AMENbCKUX Onepayull, ymeHuu pabomams ¢ ungopmayueti).

ba3oBble norunueckue qenCTBUs:

® BBIBIATH U XapaKT€PH30BaTh CYIIECTBEHHbIE IPU3HAKHM MAaTEMaTHUYECKUX OOBEKTOB, IMOHSITHIA,
OTHOILIEHUN MEXIy MOHATUAMH; (OPMYJIMPOBATH OMNpEACICHUS TOHATHI;, yCTaHABIMBATH CYIIECTBEHHBIN
MpU3HAK K1accu(uKaly, OCHOBaHUS A1 0000IIEeHNS U CpaBHEHHS, KPUTEPHH TPOBOAMMOI0 aHANIN3A;

® BOCIPUHHMATh, (OPMYJIHPOBATH H  MPEOOPA3OBBIBATH  CYKICHHS:  yTBEPAUTEIBHBIE U
OTpHIIaTEIbHbIE, EIMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIBIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M M MPOTUBOpeuns B (akTax, JaHHBIX,
HAOIIOICHHUSIX ¥ YTBEP)KICHUSX; IPEAiarath KPUTEPUU JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEW U IPOTHBOPEUHIA,

e JeNaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJII0YE€HUH, YMO3aKIIOUEHUH 110 aHAJIOT U H;

® TMPOBOJUTH CAaMOCTOSITENBHO JIOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEp)KIEHUH (HpsiMble U OT
MPOTUBHOI0), BBICTPAUBATh AaPryMEHTAIlMI0, TPHUBOIWUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIC CY)XJICHHSI U BHIBO/IBI,

e BpIOMpaTh Croco0 pemreHUs y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BAPHAHTOB pEIICHUS,
BBIOMpATh HAaUOOJIee MOAXOIANINI C YIETOM CAaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTeNbCKUe e CTBUS:

® ICII0JIb30BATh BOIPOCHI KaK MCCIIENOBATENbCKIUII HMHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH BOIPOCHI,
¢uKcupyrolpe MpoTUBOpeUre, MpoldiieMy, ycTaHaBIMBaThb HCKOMOE U JaHHOE, (OpMUPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE,

® TMPOBOJUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBIA JKCIEPUMEHT, HCCIENOBAaHUE IO YCTaHOBICHHUIO
0COOEHHOCTEW MaTeMaTU4eCcKOro 00beKTa, SBJICHHS, MPOIIEcca, BHIABICHUIO 3aBUCHMOCTEN MEXIY 00bEeKTaMu,
SBIICHUSIMU, ITPOLIECCAMU;

® CaMOCTOATEIbHO (OpMYJHpOBaThH 0000OIIEHUS U BBIBOABI IO peE3yJbTaTaM IPOBEIEHHOIO
HaOJII0ICHU S, UCCIIEJOBaHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYyYEHHBIX PE3yJIbTaTOB, BBIBOAOB U 00001IEHUII;

® [POTHO3MPOBATH BO3MOXKHOE pPAa3BUTHE Ipollecca, a TaKXKE BBIABUTATH IPEIANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX yCJIOBHUSX.

Pa6oTa ¢ undopmarnueii:

® BBIABJATH ACPUIIUTH HH(GOPMAIUH, TAHHBIX, HEOOXOMUMBIX JIJII OTBETA HAa BOMPOC U JUJISL PEIICHUS
3a/1a4u;

e BEIOMpaTh HHGOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh U
WHTEPIPETUPOBATH MH(POPMAINIO PAa3TUIHBIX BUOB M ()OPM MPEACTABICHUS;

® CTPYKTypHpPOBaTh HWH(OpPMANNIO, TPEACTABISATh €€ B PasNUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyuecKy;



e OLIEHMBATh HAAEKHOCTh HH(OPMALIUU T10 CAMOCTOSTENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKamugHule Oeticmeus, 00ecnequsaom c@OopmMuposaHHocmy COYUAIbHBIX
HABLIKOG 00YUAIOUUXCHL.

OO01enue:

e BOCHPUHHMMATH U (OPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMH OOIIECHUS;
SCHO, TOYHO, I'PAMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS
10 X0y pellIeHus 3aJaul, KOMMEHTUPOBATh [10JIyYE€HHBIH pe3ybTar;

e B X0/€ 00CYX/€HHUs 3a7aBaTh BOIPOCH! IO CYLIECTBY OOCYX/JaeMOil TeMbl, IPOOIeMbl, peliaeMon
3a]]a4uM, BBICKa3bIBaTh W], HAIlEJIEHHbIE HAa MOWCK PEIIEHUS; COIMOCTaBISATh CBOU CYXKICHUS C CYKICHUSIMHU
JIPYyTUX Y4YaCTHUKOB JHayiora, OOHapy>KMBaThb pa3jMude W CXOJCTBO TO3MIMHA; B KOPPEKTHOH ¢dopme
bopMyIHpoBaTh pa3HOIIacusl, CBOU BO3PAKEHUS;

® MIpPEeNCTaBIATh  PE3YyJbTaThl  pELICHHWs  3aJaud, OJKCIOEpPUMEHTa, MHCCIEIOBaHUSA, IPOEKTa;
CaMOCTOSITENILHO BHIOMPATH (hopMaT BBICTYIICHHUS C YUETOM 3a/1a4 MPE3EHTALMU U OCOOECHHOCTEH ayaUTOPHH.

CoTpyAHUYECTBO:

® [IOHMMaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUIYaJbHOW pabOThI NMpU pEIIEHUU
y4eOHBIX 3a/1a4; IPUHUMATh 11€1b COBMECTHON J1E€ATENBbHOCTH, IIJIAHUPOBATh OPraHU3aLMI0 COBMECTHONW paboThI,
pacrpenensTh BUAbl paboT, 10roBapUBaThCs, OOCYXAaTh MPOLECC M Pe3ylbTaT paboThl; 00001IaTh MHEHMS
HECKOJIbKUX JIIOJIEH;

® y4acTBOBAaTh B I'PyNNOBBIX (popMax paboTh! (00CYykaAEHUS, OOMEH MHEHUH, KMO3IOBBIE IITYPMBI» U
MHBIE); BBIIOJHATH CBOI 4acThb pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C IPYIrMMHM 4I€HAMU KOMaHJbI;
OLIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSAM, cHOPMYIHPOBAHHBIM yUaCTHUKAMU
B3aUMOJICH CTBHSI.

3) Vuueepcanvnvie pecynamuensvie oeticmsus, obecnequsaiom hpopmuposanue cCMulCi08bIX YCMAHOBOK U
JICUSHEHHBIX HABLIKOE TUUHOCTNU.

CamoopraHu3anusi:

COCTaBJIATh IIJIaH, aJrOPUTM PELICHUs 3aJadyM, BBIOMpATh CHOCOO pEIIeHUs C Y4ETOM HMMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM
HOBOM MH(pOpMaIUH.

CaMOKOHTpOJIb:

e BJAJCTh HaBBIKAMU I[103HABATENbHON peQiueKcuu KaK OCO3HAHMS COBEpIIAEMBIX ACHCTBUM H
MBICIIUTENIFHBIX MPOIECCOB, UX PE3YyJbTAaTOB; BJIAJETh CIIOCOOAMU CaMOMNPOBEPKH, CAaMOKOHTPOJIA IMpoliecca 1
pe3ysibTaTa pelieHns MaTeMaTHUeCKOH 3a1a4u;

® [peIBUJETh TPYAHOCTH, KOTOPBIE MOT'YT BO3ZHUKHYTh IIPU PELIEHUU 337a4l, BHOCUTh KOPPEKTHBBI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITEIbCTB, TaHHBIX, HAMICHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OICHMBATh COOTBETCTBUE pE3yJbTaTa LEIM U YCJIOBUSAM, OOBSCHATH MPUYMHBI JAOCTHIKECHUS WU
HEJIOCTHIKEHUS Pe3yJIbTaTOB ACSITENbHOCTH, HAXOAUTh OIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIbTATbBI

OcBoeHue yueOHOro kKypca «Ausredpa M Hayajga MAaTEMaTUYECKOrO aHaJM3a» Ha YPOBHE CPEIHEro
obmiero 00pa3oBaHMs JIOMKHO OOecreduBaTh JOCTHIKEHHE CIEIYIOUIMX MpeIMETHBIX 00pa30oBaTeNIbHBIX
pe3yJIbTaTOB:

10 KJIACC

Yucia U BBIYUCICHHSA

OmnepupoBaTh HNOHATHAMM: PALMOHAIBHOE M JIEMCTBUTENBHOE YHCIO, OOBIKHOBEHHAs W JAECATHYHAs
JIpOOb, TPOIEHTHI.

BoimonnsaTs apupmMeTrueckue onepannu ¢ palioHaIbHbIMU U 1€ CTBUTEIbHBIMU YHUCTIAMH.

Boimonusate npubnuKEHHBIE BBIYUCIICHUS, HCIONB3YS IpaBWia OKPYIJCHUs, JelaTb HPUKUIKY U
OLIEHKY PE3yJbTaTa BbIYMCICHUMN.

OnepupoBaTh HOHATHSAMH: CTENEHb C IEJBIM I[IOKa3aTeleM; cTaHAapTHas (¢opma 3amnucu
JEUCTBUTENBHOIO YHUCJA, KOPEHb HATYypalbHOM CTENEHHU; HCIOJb30BaTh MNOAXOAALIYI0 (GOopMy 3amucu
JNEMCTBUTENBHBIX YHCE I pellieHUs] MPaKTHUECKUX 3a4a4 U MPeICTaBICHUs JaHHBIX.

OnepupoBaTh MOHATHUSIMH: CHHYC, KOCHHYC M TaHTE€HC MPOM3BOJBHOIO yIja; HCIONb30BAaTh 3alHCh
MPOU3BOJIBHOIO yIia yepe3 0OpaTHbIE TPUTOHOMETpUYEecKue QyHKIIHH.

YpaBHeHUs1 U HEPABEHCTBA

OnepupoBaTb NOHATUAMHU:  TOXKAECTBO, YpPaBHEHHE, HEPAaBEHCTBO; 1IE€J0€, palMOHAIBHOE,
UppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;



Boimonusare npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUH M peuiarb TPUTOHOMETPHUECKUE
yYpaBHEHHUS.

BrimonHaTe mpeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX M HUPPAIMOHATBHBIX BBIPAXKEHUI U pelmaTh
OCHOBHBI€ THUIIbI LI€JIbIX, PALIUOHAJIbHBIX U UPPALMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUsSI U HEpPaBEHCTBA JJIsI peUIEHUS MAaTEMaTHYECKUX 3a7ad U 3a7ad U3 pa3IMdHbIX
obactelt HAyKH U peasibHOM KU3HU.

MogenupoBath peanbHble CHTyallud Ha S3bIKe airedpbl, COCTaBISATh BBIPAXKEHUS, YypaBHEHUS,
HEpaBEHCTBA 10 YCJIOBUIO 3a]]a4ul, UCCIIE0BATh TOCTPOCHHbIE MOJIENIU C UCIOIb30BAHUEM allllapaTa aireophl.

@®yHKUUU ¥ rpapuku

OmnepupoBaTh MOHATUAMU: (QYHKIIHSI, CIOCOOBI 3a1aHus (PYHKIIMH, 00JacTh ONpeneNeH!s] U MHOXECTBO
3HaueHu# QyHKIMHU, TpaduK QyHKINH, B3AUMHO OOpaTHBIC () YHKITUH.

OnepupoBaTh MOHATHSMH: UYETHOCTh W HEYETHOCTh (YHKIMHM, HYIH (QYHKUIUH, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBaTh rpaguku GyHKIUH 715 pelieHnus ypaBHEHUH.

CrpouTh M 4uTaTh rpauKH JIUHEHHON (QyHKIMH, KBaJAPAaTUYHOM (YHKIHMH, CTETEHHOH (QyHKIUH C
LIEJIBIM [10Ka3aTeleM.

Hcnionp3oBaTh rpaduku pyHKIUI A1 MCCIEI0BAHUS MPOI[ECCOB M 3aBUCHMOCTEH NP PEIICHUN 33734
U3 APYTUX Y4eOHBIX IPEIMETOB U pealibHON KHU3HU; BRIpaXaTb (GopMyIaMH 3aBUCHMOCTH MEXKAY BETHUYUHAMU.

Hauyana matemaTnyeckoro aHaausa

OnepupoBaTh NOHATUSIMH: MTOCJIEIOBATENLHOCTD, apuPMeTHYEcKas U TeOMeTpHUecKasi MPOrPeCcCU.

OnepupoBaTh NOHATHIMH: OECKOHEUHO YOBIBaOIasi FeOMETpUUYecKas Iporpeccusi, cymma O€CKOHEYHO
yObIBaroLIei reoMeTpUY eCKOI POrpecCchu.

3aiaBaTh NOCIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA NOCIENOBATEIbHOCTEH M IIPOrpECCUi Ul pelIeHUsl peajbHbIX 3aaau
MPUKJIAJHOIO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBaTh HOHATUSIMH: MHOXKECTBO, OIEPALIMU HAJl MHOXKECTBAMHU.

Hcnonbp3oBaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis ONKUCAaHUS pealbHbIX MPOLIECCOB U SIBIEHUH,
IPU PEIIEHUH 33/1a4 U3 APYTrUuX yueOHBIX MPEAMETOB.

OnepupoBaTh NOHATHUSIMU: OIPEIEIECHUE, TEOPEMA, CIEICTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yucsia v BHIYUCTCHUSA

OnepupoBaTh NMOHATHUAMHU: HATypalbHOE, LEJI0€ YUCI0; MCHOIb30BaTh MPU3HAKH JEIMMOCTU I[ENbIX
YHCell, pa3JIoKEHUE YMCia Ha TPOCThIE MHOXKUTENHN I pellieHus 3a1au.

OnepupoBaTh NOHIATHEM: CTENEHB C pallMOHATIBHBIM MOKAa3aTENIEM.

OmnepupoBaTh MOHATHAMHU: JOTapu(M YK CIa, JECATUIHBIE U HATypaJIbHBIE JTOTapH(pMBI.

YpaBHeHMs U HEpaBeHCTBA

[IpuMeHaTh CBOWCTBAa CTENEHUM I MNpeoOpa3soBaHUs BBIPAXKEHUMN; ONEPUPOBATH IOHATHIMMU:
MIOKAa3aTeJIbHOE YPaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE THIIbI 10KA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB.

BrimonHaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX JIOTapu(Mbl; OIMEPUPOBATH IOHSITUSIMHU:
jorapu(MuyecKkoe ypaBHEHHE M HEPaBEHCTBO; peUIaTb OCHOBHBIE THUIIBI JIOTAPU(IMUUYECKHX YpPaBHEHHH H
HEpPaBEHCTB.

HaxonuTs perieHust npocTelImux TPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHUCTEMa JIMHEHHBIX ypaBHEHUN U €€ pellleHHe; UCIOJb30BaTh CUCTEMY
JUHEHHBIX YpaBHEHUH AJIs PelIeHUs] IPAaKTUUECKUX 3a/1a4.

HaxoauTh pelienust npocTeNIMX CUCTEM U COBOKYITHOCTEN pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTth peanbHbIE CHTyallud Ha S3bIKe anredpbl, COCTABIISATH BBIPAKEHUS, YPaBHEHHS,
HEPaBEHCTBA U CUCTEMBI 10 YCIIOBUIO 33J1a4H, UCCIIE0BATh IOCTPOCHHbBIE MOJIEIN C UCII0JIb30BAaHUEM anmnapara
anreOpsl.

DyHkIUU U rpapukn

OmnepupoBaTh MOHATHAMU: NepHoanYecKas (QYHKLUS, TPOMEKYTKH MOHOTOHHOCTH (YHKLMH, TOUYKH
IKCTpeMyMa (pYHKIIUH, HauOoJbIIee 1 HauMEeHbIlee 3HaUeHHUs (PYHKIIMH Ha IPOMEXYTKE; UCIIOIb30BaTh X JUIS
ucclieoBaHus QyHKIMH, 33/IaHHOH rpauKoM.



OnepupoBath TOHATHSIMU: TpaUKA TOKA3aTENbHOM, JIOTapU(OMUUECKOM U TPUTOHOMETPHUUECKUX
byHKIMA; M300pa)kaTb WX HA KOOPAMHATHOW IUIOCKOCTH M HCIOJIb30BATh JJI PEIICHUS YpPaBHEHHH U
HEpaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM MIJIOCKOCTH TpaKH JUHEWHBIX ypaBHEHUN M HCHOJB30BaTh MX JJIS
pELLEHUs] CUCTEMBbI JINHEUHBIX YPaBHEHUH.

Hcnonb3oBath rpaduku GyHKIUNA U1 KCCICAOBAHUS MIPOLIECCOB U 3aBUCHMOCTEH U3 IPYTUX Yy4EOHBIX
JUCLMIUIMH.

Havyana MaTeMaTH4YeCKOI0 aHAJIN3A

OnepupoBaTh TOHATHSIMH: HENpepbiBHAS  (YHKIHSA; TPOM3BOAHAS (PYHKIMH, U CIOIB30BaTh
reoMeTpUYecKuid M PU3NIECKUI CMBICI TPOU3BOAHOMN IS PEIICHUS 3a1ad.

Haxonuth mpou3BOAHBIE dIIEMEHTAPHBIX (DYHKIIMH, BHIUUCISATH MMPOU3BOJHBIE CYMMBI, MTPOU3BEICHHUS,
YaCTHOTO (YHKIIHH.

Hcnonb30BaTh TPOU3BOAHYIO ISl HMCCIENOBAaHUS (YHKIIMM HAa MOHOTOHHOCTb M JKCTPEM MBI,
MIPUMEHSTh PE3YJIBTAThl UCCISIOBAHUS K TTOCTPOSHHUIO I'Pa(hUKOB.

Hcnonp30BaTh MPOU3BOAHYIO AJIS HAXOXKACHUS HAWJIYYIIErO PELICHHS B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHYECKHU X, 3a/1a4ax.

OnepupoBaTh MOHATHIMH: TEPBOOOpa3HAs M WHTErpai;, MOHUMATh TEOMETPUYCCKHA W (pu3mdeckuid
CMBICJI UHTErpaJa.

Haxonuths mepBooOpa3Hble 3JeMEHTapHbIX (YHKIMI; BBIYHCIATH MHTErpai mno ¢opmyie HproToHa—
JleiiGHunA.

PemaTe mpukiagHbpie 3a7adu, B TOM YHUCJIE COLMAIBHO-3KOHOMHUYECKOrO0 M (DM3MYECKOTrO XapakTepa,
CpeICcTBaMU MaTEMaTHYECKOr0 aHaIN3a.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosauyecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHMe pa3jejioB M TeM Konrpoas IlIpaktu (uudgposbie)
/I MPorpamMmmel Bcero HbIe yeckne oOpa3oBaTeibHbIE
padoTel  paGoThHI pecypchl
MHoecTBa pallMOHAIbHBIX U bu6mmotexa [{OK
1 JICHCTBUTEIBHBIX YHCE. 14 1 https://m.edso0.ru/7f415b90
PannonanpHbIC ypaBHEHUS U
HEpaBEHCTBA
9 Oyuknun u rpaduxn. CTeneHs ¢ 6 Et?fgzlgT:;(;?g/I;f4l5b90
LeJIBIM TTOKa3aTeseM Sam '
Apupmerrnuecknii KOpeHb n—oi bubmotexa LIOK
3 crenenu. Mppauunonanbubie 18 1 https:/m.eds00.ru/7f415b90
YpaBHEHMS U HEPABEHCTBA
DopmyJibl bubmuoteka [JOK
4 tpuronoMmerpuu.TpuroHomerpuyeck 22 1 https://m.edsoo.ru/7f415b90
ue ypaBHEHUS
bubmioreka [IOK
5 IlocnenoBatenbHOCTH U IPOTPECCUU 5 https://m.edso00.ru/7f415b90
g lopTopeme, 00obmere, 3 1 ]r?tptf;/y/lr?ee;;? :3/1;f415b90
CUCTEMaTHu3a1us 3HaHUU — :
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME
11 KJIACC
Ne HaummeHoBaHue pa3iesioB H TeM KosunyecTBo yacos JIEKTPOHHBbIE
n/n  NporpamMmsl Bcero Kourpoa IIpaktuu (uu¢posbie)

bHbIE eckue oOpasoBaTejbHbIE


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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OBIIEE KOJIMYECTBO YACOB I1O

Crenenp ¢ pauroOHaJIbHBIM

nokazareneM. [Toka3zarenbHas

¢yukuus. [TokazarenbHble
yYpaBHEHUS M HEPaBEHCTBA

Jlorapudmuyeckas QyHKIUS.
Jlorapumuyeckue ypaBHEHHS U

HEpaBeHCTBA

Tpuronomerpuueckre QyHKIUU U
ux rpaduku. Tpuronomerpuyeckue

HEpaBEHCTBA

IIpousBonnas. [Ipumenenne

MIPOU3BOTHOM

I/IHTeraJ'I " €ro NMMpuMCHCHU

Cucrembl ypaBHEHUH

HatypanbHble U Lienble Yncia

[ToBTOpEHue, 0000IICHHE,
cucTeMaTu3anusa 3HaHUuu

ITPOTPAMME

12

12

24

12

18

102

padoThbI

padoThI

pecypchl

bubmioreka [IOK
https://m.edso0.ru/7f415b90

bubmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

bubmioreka [IOK
https://m.edsoo.ru/7f415b90

bubmioreka [IOK
https://m.edso0.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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