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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma y4eOHOTO Kypca «AjredOpa ¥ Hadajla MaTeMaTHYECKOTO aHaIH3a»
0azoBoro ypoBHs s obywaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHJApTa CpenHero oomero odpa3zoBaHus, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U
TPaaUIMA POCCHICKOTO 00pa3zoBaHus. Peannzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCETIPCPLIBHOI'O
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIBTYPHOTO, JHMYHOCTHOI'O M IIO3HABATEILHOTO DPa3BUTHUS
JMYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajma MaTeMaTH4ecKOro aHaNM3a» SBISETCA OJHUM U3 Hamboiee
3HAYMMBIX B MPOrpaMMe CTapllei MIKOJIbI, TOCKOJbKY, C OJHOW CTOpPOHBI, OH OOecre4ynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y A M3Y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTpakTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEO0OXOJMMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, 0OIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yyaliuecs: OBJIaJI€Bal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HayKH,
KOTOpas (POpMyJIMPYET CBOU JOCTHKEHHS B MaTeMaTH4eCKOi (opme.

Kypc anreOpsl 1 Hauasl MaTeMaTHYECKOrO aHAJIM3a 3aKJIaAbIBAET OCHOBY ISl YCIIELIHOIO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHWOJIOTUH, TIOHUMAaHUS OCHOBHBIX TEHJEHUUI
SKOHOMHUKHU M OOLIECTBEHHON >KM3HHU, MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX ILIM(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIB30BaTh UX B MOBCEIHEBHOW XKM3HH. B TOXE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMM U JIOTMYECKH CTPOTMMHU MAaTeMAaTHUYECKUMHU KOHCTPYKIUSMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEP)KICHHUS,
UCIMOJIb30BaTh OOOOIIEHHE M KOHKPETHU3alUIo, aOCTparMpoBaHUE M AaHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKoro
aHaJIM3a B CTaplIed LIKOJIE yyallMecs IMOJIy4aloT HOBBIM ONBIT pelleHus MPUKIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS MaTeMAaTUYeCKUX MOJeNeld  pealbHbIX CHUTyallMd U
UHTEPIIPETALIMA  IOJIYYEHHBIX DPEIIECHUM, 3HAKOMSATCS C IpPUMEPAMH MaTEeMaTHYECKHX
3aKOHOMEPHOCTEN B NIPHUPOJE, HayKe M B HCKYCCTBE, C BBLIAIOIIMMUCA MaTEeMaTHYECKUMHU
OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnanaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIUAIOM, KOTOPBIA peanusyercs
Kak yepe3 y4eOHbII MaTepual, cnocoOCTBYOMU (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak M 4epe3 cHenuduky ydeOHOHW [eATeNbHOCTH, TpeOylomel CcaMOCTOSTEeIbHOCTH,
aKKypaTHOCTH, MPOJODKUTEIbHOW KOHIIEHTpAllMM BHUMAHUS U OTBETCTBEHHOCTH  3a
MTOJIYYEHHBIN pe3yJIbTar.

B ocnoBe meronuku oOydeHus: anrebpe M HadajdaM MaTEeMaTUYeCKOrO aHalM3a JICXKHUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOIO aHAIN3a» BKIIIOYAET CIEAyIOIINe
coJlep’KaTebHO-METOANYeCKHe JHUHUU: «Yucna U BbIUMCHCHUS, «DYHKIMH U Trpaduxm,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHanm3za», «MHOKECTBA U JIOTHKay.
Bce ocHOBHBIE COIEPKATETBHO-METOINYECKUE JIMHUM HU3Y4YalOTCS HA NPOTSHKEHMM IBYX JIET
o0yuyeHHs B cTapuleil LIKoJe, eCTECTBEHHO IOMOJHSIS JIpYr JIpyra M MOCTENEHHO HACHIIIAsCh
HOBBIMH TEMaMHM H pasfeinaMu. JlaHHBIM Kypc SBISETCA HHTEIPATUBHBIM, ITOCKOJIBKY



o0bemuHAET B cebe coaepKaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: aiuredpa,
TPUTOHOMETPUS, MATEMATUUYECKUM aHAIU3, TEOPHUsI MHOXKECTB U Jip. [1o Mepe Toro kak ydaiuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHUM allllapatoM, y HUX TOCIEeI0BATEIIEHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MAaTeMAaTUYECKYI0 MOJENb peallbHOM
CUTyallld, MPUMEHITh 3HaHUS, MOJIy4eHHbIe B Kypce «AunreOpa M Hayala MaTeMaTHYecKOro
aHAIM3a», JUIS PEIICHUS CaMOCTOSITENLHO CHOPMYITUPOBAHHOW MaTeMaTHYEeCKOW 3ajadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIbTAT.

CognepxxarenpHO-MeTOIMUeCKass  JUHUSA  «Yucna W BBIYMCIIEHMS)» — 3aBepLIAET
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTO B
OCHOBHOH mIKoJie. B crapieii mkosne ocoboe BHUMaHHE yAeseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIMX B ce0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JEMCTBUTENIBHOTO YHUCJA, YMEHHE pALMOHAIIBHO BBINOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUAKY, OLEHUBaTh pe3ynpTaT. OOydaromuecs TMOMy4arOT HABBIKM MPUOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAKCHHI.

Jluans «YpaBHEHUS M HEPABEHCTBa» PEAM3YeTCS Ha MPOTSHKEHUU BCEro OOYy4YEeHHS B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM pa3Jeie MporpaMMbl IMPEIyCMOTPEHO peLIeHue
COOTBETCTBYIOIHUX 3aaa4d. OOyJaromuecs OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHUS IIEIIBIX,
palMoOHATIBHBIX, UPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX, JOTAPU(PMUUECKHX U TPUTOHOMETPUIECKUX
YpaBHEHUI, HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEI0BAHNUN
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3a]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUH (QyHKIMU. [laHHas comepikareabHas JTUHUS BKIIOYACT B
ceOst Takke (OPMUPOBAHWE YMEHUW BBIMONHATH pacuéTel 1o (opmynam, mpeoOpazoBaHUs
LEJIbIX, PAllMOHAIBHBIX, HPPALMUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a Takke
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3ydeHuio anreOpanmueckoro
MaTepuaia MPOUCXOAUT JNajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
yJamuxcsi, (GOpMHUPYIOTCS HABBIKM JEAYKTHUBHBIX PAacCCYXIEHUW, pabOThl C CHUMBOJBHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTeCTBEHHO-
Hay4HBIX 33J1a4, HarJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepkarenbHo-MeToanueckas JUHUSA «DyHKIMU U TpauKW» TECHO TMEPeruieTaeTcs C
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KakKOM-TO CMBICIE 331a€T IOCIEJ0BaTENbHOCTD
U3ydeHHss Marepuana. V3ydeHWe CTENeHHOH, TMoKa3aTeNbHOW, Jorapu@MUUeckod u
TPUTOHOMETPUYECKUX (PYHKIIUH, MX CBOWMCTB W TpadUKOB, HCIOIb30BaHME (YHKIUN a5
pelIeHUsT 3a/ady U3 JAPYTruX y4eOHBIX MPEIMETOB W PEATbHOW >KU3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oomnbloe
BHUMaHUe ynenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMH 3aBHUCHMOCTH MEXIY
pPa3IUYHBIMH BEJIMYMHAMH, WCCIEIOBATh TIOJyYEHHbIE (YHKIIUU, CTPOWTh WX TpapuKH.
Marepuan »To coAepKaTeIbHOW JIMHWUU HAIEIeH Ha pa3BUTHE YMEHHA W HaBBIKOB,
MO3BOJIAIONIMX  BBIp@XKaTh 3aBHUCHMOCTH MEXAYy BEIUYMHAMU B Pa3IuyHOM  opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIlHH,
WCTIOJIb30BAaHHIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana mMaTeMaTnyeckoro aHajau3a» MO3BOJSET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00YYaroMCsl, ¥
KOTOPBIX MOSIBISETCSI BO3MOKHOCTD MCCIIEIOBATh U CTPOUTH Ipadukul (yHKIUHN, OTIPEAEATh UX



HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIYUCIIATh IUIOIAAN (GUryp u oObEMBI Tell, HAXOAUTh
CKOPOCTM M YCKOpPEHHMs IpoleccoB. JlaHHas conepKaTellbHas JIMHUAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMAaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyallUHd, HaXOXICHUS
HAaWIy4lllero peuleHHsl B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOyuaromyecs y3HAIOT O
BBIIAIOIINXCS] PE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak HayKM, U HX
aBTOpax.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
JJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITPOHU3BIBAIOT BECH
KypC IIKOJIbHOM MaTeMaTHKM U IpeularaloT Haubosiee YHUBEPCAIbHBIM A3bIK, 00bEIUHIOIINI
BCE paslenbl MAaTeMATHUKM U €€ IPWIOKEHHWH, OHU CBS3bIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro JUis
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TTOCTPOCHUS
MoJIeJIel peaslbHbIX CUTYyallUi, CCIEeOBaHMs 3TUX MOJEJIEN ¢ IOMOIIbIO anmapaTa anreopsl u
MaTEMaTUYECKOI0 aHaJM3a M WHTEPIPETAluy IIOJYyYEHHBIX pe3yJbTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIONIB3YETCS JUISl peLIeHUs NPUKIAIHBIX 3a1a4. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCcsi, HMCMOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH MPOOJIEMY.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAJHBIX 3a7ad OpraHU3yeTcs B
npolecce U3y4eHHs BCeX TeEM Kypca «Anredpa 1 Hadana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOJUTCS 2 yaca B Hezemto B 10 kiacce u 3 yaca B Hezpento B 11 kiacce, Bcero 3a Ba
roja ooyuyenus — 170 gacos.



COIEPKXAHUE YYEBHOI'O IIPEIMETA

10 KUIACC

Yuciia 1 BLIYUCICHUA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ palHMOHAIBHBIMH - YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. IlpumeHenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUHU U peaJIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEHHbIe BHIYMCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKUKA U OLICHKA PE3YJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3anucH AEHCTBUTEIBHOTO YUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN I PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOM crTeneHu. JledcTBus ¢ apudmMeTH4ecKuMu
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OPA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIbI.

YpaBHeHHE, KOpeHb YypaBHEeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meron
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanimoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a7ay MU 3a1ay H3
Ppa3IUYHbBIX 00J1aCTe HayKu U peanbHOM )KU3HH.

DyHKIUHN U TPaPUKH

@yHk1us, criocoosl 3ananus GyHkun. ['papux Gynkiun. BzanmMuo oOpatHblie GyHKIMH.

OO6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢yHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (PYHKLIUU.

CrenenHas (QyHKIMs C HaTypajdbHBIM U IIeJBIM Moka3areiaem. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuroHomeTrpudeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUI
YUCJIOBOTO APTYMEHTA.

Hayana matemMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHedHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOLIEH MeOMETpPHUUECKON MPOTrPECcCHU.
dopMysa CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHUE MPOrpeccuu Ul PELICHMsS PEalbHBIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

MHoskecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBJ]eHHI;'I, npu
pELICHUH 33724 U3 APYTHX YYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. [lecaTnynble U HATypaibHbIE JOrapHU(PMBbI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELLIEHUI0 MAaTEMaTHMYECKHMX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyuknus.  [lepuonuueckne  pynkumu. IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKImM. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKIMU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui UCCIIEAOBAaHHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMysbl HaXO0XKIEHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET0 3HaYeHNUs (QYHKIIMU Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIero PpEeHIeHHs B MPHUKIATIHBIX
3ajjauax, s ONpeAesIeHHsI CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJI0i Ui rpauKkoMm.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudeckuid M (Qu3Mueckuil cMbicia. Brprumcrnenue uHTErpanga 1o
dbopmyne Hetorona—JleliOHuna.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHU
YYEBHOI'O IPEIMETA

OcBoenue y4yeOHOro mpenmera «MaTemaTHkay IODKHO OOECIEeYMBaTh JOCTHXKECHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CHCAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS MporpaMmbl ydeOHOro mnpeamera «MaTeMaTHKa»
XapaKTEepPU3yOTCs:

I'paxxiaHCcKO€ BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJIEHUH, HPOLEAYp TIpa)JIaHCKOro o0OIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCIHCTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAYEHUEM.

ITaTpnoTHYeCcKO€E BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HAaCTOALIEMY POCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YeCKOW WIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa; CcHpOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOr0 MOBEICHHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTH>)KEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAaJa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyk JACHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIndHbIX BUJOB UCKYCCTBA.

Pu3n4eCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTW4YecKHe 3HaHUsA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usndeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBHUTEIHHON
JEATEIbHOCTBIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LEHHOCTU TPYIO0JIOOUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCuOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
PELIEHUHN IPAKTUYECKUX 33]1a4 MATEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYpbl, NMOHUMAHHEM BIMSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM



NI00aNbHOTO  XapakTepa JSKOJOTMYECKUX MpoOJieM; OpUeHTalueil Ha  NpUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJbTypOW KakK CPEICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh IHPOCKTHYK) M HCCIEAOBATENIbCKYH JIESITEIBHOCTh
WHAWBUIYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeameta «MaTemarukay
XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yasmUEHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

o BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH OINPEACTCHHUS TMOHATHUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUSA Uil OO0OOUICHHUS W
CpaBHEHWsI, KpUTEPHH ITPOBOIMMOTO aHAJIN3a;

o BOCIIPUHHUMATH, (POPMYJIHPOBATH M TPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTCIHHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIE;

o BBISIBJISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUYHS B (PaKTax,
JTAHHBIX, HAOMIONCHWSX W  YTBEPXKICHUSAX;, TpeyiaraTb KPUTCPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

o JieNaTh BBIBOJBI C WCIOJIB30BaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

. MIPOBOAHUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh apryMEHTAIMIO, MPHUBOJIUTH TMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI M BBIBOJIBI;

. BBIOMpaTh CMOCO0 pemieHuss y4eOHOHM 3anaun (CpaBHHMBAaTh HECKOJBKO BapUaHTOB
pemieHns, BHIOMpATh HaWOoOJee MOIXOMSIIMN ¢ YYETOM CaMOCTOSITEIHHO BBIJICICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

o UCIIONIb30BaTh ~ BOMPOCHl  KaK  HCCIENOBATENbCKHM  WHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTh BOIPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

o MPOBOJIUTh  CAMOCTOSITENIFHO  CIUIAHWPOBAaHHBIA  AKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEeKTa, SBJICHHUS, IPOIECCa, BBIIBICHHIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;



o CaMOCTOATEIILHO (OPMYJIMPOBATh 00OOIICHHUS U BHIBOJIBI 110 PE3YJIbTATaM MPOBEAEHHOTO
HaOJIIO/ICHNUS, UCCIICIOBAHMS, OIICHUBATh TOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U
000011IEHHI;

o MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATh MPEITOIOKCHHS O
€T0 pa3BUTUHU B HOBBIX YCJIOBHAX.

Pabora ¢ uapopmarueit:

o BBISIBJSITH A€(DUIIMTHI HHPOPMAIIMHU, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMPOC M IS
pelIeHus 3a1a4H;

o BbIOMpaTh MHGOPMAIMIO K3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIM3HPOBATh,
CHCTEMaTH3UPOBAaTh ¥ HHTEPIPETUPOBATh HH(DOPMALMIO pa3IMYHBIX BHIOB ©  (HopM
Hpe/ICTaBICHNUS;

. CTPYKTYpUpPOBaTh  HMH(POpPMAIMIO, TPEACTABIATH €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

. OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOSITEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSM.

2) Vuusepcanvhvie KoMMyHUKamueHvle Oelicmsus, 00ecneyusaom chopmuposaHHoCmb
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Obuenue:

o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYKIECHHUS B COOTBETCTBUM C YCJIOBUSAMH M LEJISAMU
oO0IIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pELICHHs 3aJayd, KOMMEHTUPOBATh IIOJY4YEHHBIN
pe3ynbTar;

o B X0JIe 0OCYX/I€HUS 3aJaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXk/1aeMOW TeMbl, IPOOIEMBI,
peraeMoil 3ajauu, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HAa MOMCK PELICHHs; CONOCTaBISATh CBOU
CYXJIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
NO3ULIMI; B KOPPEKTHOW (hopMe (popMyInpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

o MIPE/ICTaBIATh PEe3yNbTaThl PEIICHUsl 3a7aud, SKCIIEpUMEHTa, HCCIEIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIUICHMS ¢ Y4Y€TOM 3aJady [pe3eHTaluu u
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUYECTBO:

o MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYaIbHONW paObOThl MpU
pelmieHnn ydeOHBIX 3a/Jay; NPUHUMATh Lelb COBMECTHOM JAESTEeNbHOCTH, IUIaHUPOBATh
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
npoliecc M pe3ybTaT padoThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

. y4acTBOBaTh B IpyHmHoBbIX (hopMax paboThl (00CyX aAeHUS, OOMEH MHEHUH, «MO3TOBbIE
HITYPMbD)» M HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPJIMHUPOBATH CBOM JIEUCTBUS C
JIpYTMMH 4I€HaMHU KOMAaHIbl; OIIEHMBAaTh KauecTBO CBOEr0 BKJIaga B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom popmuposanue Cmoicio8bix
YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTABIIATh IJIaH, aJTOPUTM pELICHHs 3aJayd, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MHpOpMAaLUK.

CaMOKOHTPOJIb:



. BJIa/IETh HAaBbIKaMU MO3HABATENbHOI pe(IeKCuu KaKk OCO3HAHMSI COBEPILIAEMBIX JACHCTBUIMA
U MBICIUTENbHBIX MPOIIECCOB, HUX pe3yJbTaTOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PEIICHNs MaTEMaTUYECKOH 3aauu;

. IIPEIBUJIETh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTb IIPH PELICHUM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

. OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEIHM U YCIOBUSAM, OOBSCHITh NIPUYHUHBI
JOCTIDKEHUSI WM HEIOCTIDKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO Kypca «Anredpa U Hayajla MaTeMaTUYECKOro aHajiu3a» Ha YpPOBHE
CpeaHero oomiero oopa3oBaHus JODKHO 00ECIICYMBATH JOCTHIKEHUE CICIYIOIIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yJIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh HNOHATUSMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHASL APOOB, IPOLIEHTEHI.

BoinonHATe  apudmeTnyeckue ornepanuu € PALUOHAIBHBIMU M JEHCTBUTEIbHBIMU
YHCIIaMHU.

BeimonHATe NpuOMKEHHBIE BBIYMCICHUS, MCIONB3Ysl INpaBWiIa OKPYIJIEHUs, JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BHIYMCICHUH.

OnepupoBaTh MOHIATUSMH: CTEIEHb C LIEJIBIM IOKa3aTeseM; cTaHJapTHas gopma 3amnucu
JeMCTBUTENIBHOTO YKCIIa, KOPEHb HATYpaJbHOM CTENEHH; UCIOJIb30BaTh MOAXOJAILYI0 (opMy
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 33Ja4 U IPEJCTABICHUS JaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC ¥ TaHIE€HC [POU3BOJBHOIO  YIJIA;
MCIIOJIb30BAaTh 3aIlMCh IPOU3BOJIBHOIO yIila yepe3 0OpaTHbIe TPUTOHOMETpUUYECKHUE (QYHKLINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTbh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BoimonHATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUUECKHMX  BBIpQXEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoImonsaTe npeobpazoBaHus LETbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATIBHBIX U HPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHMsI U HEPaBEHCTBA JUIsl pElIEHHs] MaTeMaTUYEeCKUX 3a/ay U 33Ja4 U3
pa3INYHBIX 00J1aCTe HAYKH U peaIbHON KHU3HH.

MogenupoBaTh peajbHble CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBUIO 3a/layd, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMH: (QYHKIUS, CIOCOOBI 3a1aHUs (PYHKIIMH, 001aCTh ONpeaeIeH s
Y MHOYKECTBO 3Hau€HUH QYHKIHNH, TpaduK QYHKIHMH, B3AUMHO 00paTHbIe (PyHKIINH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (QYHKUUHU, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 peIeHUs] yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIMH, KBaJIPAaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(GYHKIUY C LIeIbIM TOKA3aTEeNEM.

Hcnonwk3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIlleHnH 3aJa4 U3 JAPYTruX Y4YeOHBIX MPEIMETOB U PEaJbHOW KU3HU; BBIpaXaTh (OpMyliaMu
3aBUCUMOCTH MEX1y BEJITUYMHAMU.

Hayana maTreMaTH4ecKkoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCT, apU(METHUECKass U T'€OMETPHUYECKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO yOBbIBAIOIas TeOMETpHUecKast MPOrpeccHsi, CyMMa
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIYECKON MTPOrPeCCU.

3a1aBaTh NOCJIEI0BATENIBHOCTH Pa3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENIBHOCTEN M MPOrPECCHMl JJIsl pEleHUsl peabHbIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHo:KecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpaIlUy HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONUCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSAMU: OIPENIETICHUE, TEOPEMA, CIIEJICTBHUE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSMM: HaTypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I pELICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: JIoTapu(M YUCIIa, TECATUYHBIE U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHHUs] M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW JJsi MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMM: TIOKA3aTeJIbHOE YPABHEHWE W HEPABEHCTBO;, pEIIaTh OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIUMX JOrapu(Mbl; ONEpPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPABHEHUM NI PEIICHUS] PAKTUYECKUX 3a7a4.

HaxonuTte pemenns: npocTeNImnX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE ajreOpbl, COCTABIATh BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPpaduKu



OnepupoBaTh MNOHATUAMM: MEpUOANYECKas (QYHKLIHUSA, NPOMEXYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIlee M HAaUMEHbIIee 3HaYeHUs (DYyHKIMH Ha
IPOMEXKYTKE; NCTIIOIB30BATh MX JJIsl UCCIIE0BAHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IOKa3aTeIbHOW,  JlorapupMuyeckod U
TPUTOHOMETPUUECKUX (PYHKIMI; n300pakaTh X Ha KOOPIMHATHOMN IUNIOCKOCTH U UCIOJIB30BaTh
JUISL PeLICHUs] YPAaBHEHU M HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YPaBHEHU.

Hcnonb3oBate rpapuku (QyHKUUN 1715 MCCIENOBAaHUSA IPOLECCOB M 3aBUCUMOCTEH W3
JOPYTUX y4eOHBIX AUCHIUIUINH.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUUS;  [POU3BOAHAA  (PyHKUUM,
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl peLICHUs 3a1au.

HaxoanuTe mpom3BOAHBIE 3JEMEHTAapHBIX (DYHKIUH, BBIYHCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ui HCCIeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATH PE3yJIbTAaThl UCCIIEIOBAHUS K IIOCTPOCHUIO TPaHKOB.

Hcnonp30BaTe MPOM3BOMHYIO JIJIsl HAXOXKACHUSI HAWIYUIIETO PEIICHHUs B MPUKIAIHBIX, B
TOM YHCJI€ COMATBHO-YKOHOMUYECKHX, 3aJauax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3uyeckuii CMbICI MHTErpaa.

Haxoaute mepBooOpa3Hble dJeMEeHTapHBIX (DYHKIUI; BBRIYUCIATH UHTETpal Mo (Gopmyiie
Herorona—Jleitbnumna.

Pemate nmpuknasHble 3a/a4i, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM KoQ1ecTEo (ungposbie)
n/n NpOrpamMmbl o0pa3oBaTejibHbIE
JacoB
pecypchbl
M
1 ﬂelglgﬁelj;:;i?f ?;ig;HII)’I;uI:IOHaHLHHe 14 Bubmnorexa HOK
) https://m.edsoo.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
2 Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6 bubnuorexa [HOK
MoKa3aTelieM https://m.edsoo.ru/1568aba3
s e S 1| oo ok
ppall M https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
)]
4 Tp(I)/II:l)“l\(/;I}-;gI;eTpHI/I Tpuronomerpuueckue 22 bubmorexa LIOK
' https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCHU 5 Bubmorexa IOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 3 bu6nuoreka [IOK
3HaHUH https://m.edsoo.ru/1568aba3
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11 KJIACC

Ne HanMeHoBaHMe pa3jeioB U TeM Koan4ecTso DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n MPOrpamMmbl o0pa3oBaTe/ibHbIE PeCypchbl
4yacos
Crenens ¢ pallMOHAIbHBIM
1 nokasareneM. [lokazaTenbHas 12 bubnmoreka [JOK
¢ynkuus. [TokazarenbHbie ypaBHEHUS https://m.edsoo.ru/f11c4afd
U HEpaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckue ypaBHEHHS U 12 Enbmaorexa IOK
https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
Tpuronomerpuueckue GyHKIHUUA U UX
3 F;)a(bI/IKI/I. TpEIFOHOMeTEqucIII(He 9 bubnmorexa LIOK
https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
4 IIpousBoanas. [Ipumenenue 24 bubnnoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
5) Wurerpan u ero npyuMeHeHus 9 bubmorexa LIOK
https://m.edsoo.ru/f11c4afd
. bubnnoreka [JOK
6 Cucremst ypasHemmii 12 https://m.edSO(I)J.: ru/flic4afd
7 HatypanbHble U 1enbie yrcia 6 bubnmorexa LOK
https://m.edsoo.ru/f11c4afd
5 [ToBTOpenue, 06001IEHNE, 18 bubnnoreka [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/f11c4afd
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