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IToacHuTEABHAsA 3aIIMCKA

VuaebubIi Kypc «AAreOpa i HagaAd MATEMATHYIECKOIO AHAAN32» ABAACTCA OAHHUM U3 HAHOOAEE
3HAYNMBIX B IIPOIPAMME CPEAHEro OOIIEero OOpa3sOBaHUsA, ITOCKOABKY, C OAHOH CTOPOHBI, OH
obecIreunBaeT MHCTPYMEHTAABHYIO 0a3y AAfl H3YYCHHA BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, 4 C
APYIOI CTOPOHBI, (POPMUPYET AOIUYECKOE M AOCTPAKTHOE MBIIIACHUE OOYYAOIIUXCSA HA YPOBHE,
HEOOXOAMMOM AAA OCBOCHHUA MH(OPMATUKH, OOIIECTBO3HAHUSA, NCTOPUN, CAOBECHOCTH U APYTHX
AUCITHIIAMH. B pamMkax AaHHOrO y4eOHOTO Kypca OOYYarOINMecs OBAAACBAIOT YHHBEPCAABHBIM
A3BIKOM COBPEMEHHOM HAYKH, KOTOPas (POPMYAUPYET CBOM AOCTIKCHIS B MATEMATHIECKOH (hopMme.

VueOHEIIT Kypc aAreOpsl M HAYAA MATEMATHYCCKOIO AHAAM3A 3aKAAABIBACT OCHOBY AAfA
YCIICIITHOTO OBAGACHHUSA 3aKOHAMH (DH3UKH, XHMUH, OHOAOTUH, IIOHUMAHUA OCHOBHBIX TCHACHITHI
PasBUTHA SKOHOMHUKH M OOIIECTBEHHOH JKH3HH, ITO3BOAACT OPUCHTHUPOBATHCH B COBPEMEHHBIX
nupPOBEIX U KOMIIBFOTEPHBEIX TEXHOAOTHSAX, YBEPEHHO WCIOAB30BATH HX AAS AAABHCHILIETO
00pa3oBaHUA U B ITOBCCAHEBHON KU3HH. B TO ke BpeMms OBAaACHHE aOCTPAKTHBIMH M AOTHYECKI
CTPOIMMH KOHCTPYKLUAMHE AAT€OpPBI M MATEMATHYCCKOIO AHAAM3A PA3BHBACT YMECHHC HAXOAUTDH
3aKOHOMEPHOCTH, OOOCHOBBIBATH UCTUHHOCTD, AOKa3bIBATH YTBEPIKACHUSA C IIOMOIIBIO MHAYKIIIH 1
PACCYIKAATH ACAYKTHUBHO, HCIIOAB30BaTh ODOOOINEHHE M KOHKPETH3AIMIO, aOCTPArHpOBaHHE U
aHAAOTHIO, (POPMUPYET KPEATHBHOE U KPUTUICCKOE MBIIIIACHUE.

B xoAe wmsyuenma ydueOHOro kypca «AAreOpa ¢ HaYaAd MATEMATHIECCKOIO aAHAAH3A»
OOY9arOIUecs IIOAYYAFOT HOBBIM OIBIT PEIICHNA IPHKAAAHBIX 33Aa4, CAMOCTOATEABHOTO
IIOCTPOCHUSA MATEMATHYCCKAX MOACACH PEAABHBIX CHTYAallUid, WHTCPIPETAIIHME ITOAYICHHbIX
pCILLICHMI, 3HAKOMATCA C IPUMEPAMH MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE, HAYKE U
HCKYCCTBE, C BBIAAFOIIIMECH MATEMATHICCKUMU OTKPBITUAMUI H UX aBTOPAMEL

VuebOHEIIT Kypc OOA2AA€T 3HAYUTCABHBIM BOCIIHTATCABHBIM ITOTCHI[HAAOM, KOTOPBIH
peaAmsyercd KaK dYepe3 YYEeOHBI MaTepHaA, CIOCOOCTBYIOIIHI (POPMHUPOBAHUIO HAYIHOIO
MHPOBO33PEHHSA, TAK U Yepe3 CIEU(UKY YIeOHONH ACATEABHOCTH, TPEOYIOIIEH IIPOAOAKUTEABHON
KOHIICHTPAIIMH BHIMAHISA, CAMOCTOSTEABHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTHU 32 ITOAYYCHHBIN
Pe3yABTAT.

B ocHoBe MeroAmkm OOydeHms aAreOpe M HadaAaM MaTEMATHYCCKOIO AHAAM3A ACKHUT
ACATEABHOCTHBIH IIPUHITUII OOy ICHUA.

B crpykrype yueOHOro Kypca «AArebpa M Ha4aAa MATEMATHYECKOIO AHAAN32» BBIACACHEBI
CACAYIOLHI/IC COAepH(aTeAbHO-MCTOAI/I‘ICCKI/IC AmHnn: «Yucaa u BBIYHCACHUA, ((q)yHKL[I/II/I n
rpadpukm», «VpaBHeHHA U HepaBeHCTBa», «Hawana maremarmdeckoro aHaamsa», «MHOKecTBA H
AOTHKa2. Bece OCHOBHBIE COAEPIKATEABHO-METOAMYECKIE ANHIH N3Y9IAFOTCA HA IIPOTHKCHIN ABYX ACT
OOydeHHsA Ha YPOBHE CPEAHEro OOINEro OOpPa3sOBaHUA, ECTECTBEHHO AOIOAHAA APYI Apyra M
IIOCTCIICHHO HACHIIIAACh HOBBIMH TEMAMH H paspcAamu. AAHHBIA YIeOHBIA Kypc ABAACTCH
HMHTEIPATUBHBIM, IIOCKOABKY OOBEAHHACT B ceOC COACP/KAHME HECKOABKHX MATEMATHYCCKHX
AUCLIHIIAMH, TAKUX KaK aAreOpa, TPUTOHOMETPHS, MATEMATHYCCKHI AHAANU3, TEOPHUS MHOKCCTB,
MaTeMaTHYCCKas AOrmka u Apyrue. 1o mepe Toro, kak oOy4aroImmecs OBAAAEBAOT BCE Ooaee
IIUPOKUM ~ MATEMATHYECKAM  AIIAPaTOM, y HHX  IIOCACAOBATEABHO  popmupyercs H
COBEPIICHCTBYETCA YMEHHE CTPOUTH MATEMATHYCCKYIO MOACAB PEAABHOH CHTYAIlNH, IIPHMCHATH
3HAHMA, IIOAYYCHHBIC IIPH H3YYCHHH Y4eOHOIO Kypca, AAfl PEIICHHUA CAMOCTOSATEABHO
chOPMyAHPOBAHHOI MATEMATHYECKOH 3aAa4H, 4 3ATEM HHTEPIIPETUPOBATH CBOH OTBET.

CoaeprxkaTeABHO-MeTOAMYECKAs AMHIA «HHCAd ¥ BBIYUCACHUA» 3aBepIaacT (DOPMHUPOBAHIE
HABBIKOB HCIIOAB30BAHNA ACHCTBUTEABHBIX HYHCEA, KOTOPOE OBIAO HAYATO HA YPOBHE OCHOBHOIO
obrero obpasopanuda. Ha ypoBre cpeanero oOrero oOpasoBaHHA OCODOE BHHMAHHE JACAACTCA

OPMHPOBAHNFO HABBIKOB PAITMOHAABHBIX BBIYHCACHHN, BKAIOYAIOIIUX B CeOA HCITOAB3OBAHHC
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pasAmYHBIX (DOPM 3AIHCH YHCAA, YMEHHE ACAATh IIPUKHAKY, BBIIOAHATH IIPHUOAMKEHHBIC
BBIYHCACHHA, OIICHHBATH YHCAOBBIC BBIPAKEHNA, PadOTATP C MATEMATUYCCKHMU KOHCTAHTAMI.
3HAKOMBIE OOYYAFOIIUMCH MHOMKECTBA HATYPAABHBIX, IIEABIX, PAIIMOHAABHBIX U ACHCTBHTECABHBIX
YHCEA AOHOAHAIOTCA MHOMKECTBOM KOMIIAEKCHBIX YHCEA. B  KUKAOM U3 3TUX MHOMKECTB
pacCMAaTPUBAIOTCA CBOMCTBEHHBIE €My CHEIU(UYIECKHE 33AaYM U OIEPAIlUU: ACACHHE HAIIEAO,
OIIEPUPOBAHUE OCTATKAMU HAa MHOMKECTBE IIEABIX YHCEA, OCOOBIE CBOWMCTBA PAIIHOHAABHBIX U
HPPALHOHAABHBIX YHCEA, APU(PMETHICCKUIE OIEPALINH, 4 TAK/KE M3BACUYCHHUE KOPHA HATYPAABHOMN
CTEIIEHN Ha MHOKECTBE KOMIIAEKCHBIX YHCEA. BAaroaaps mocAeAOBATEABHOMY PACIINPEHUIO KPyra
HCIIOAB3YEMBIX YHCEA M 3HAKOMCTBY C BO3MOKHOCTAMH HX IIPHUMEHEHUA AAA PEIICHUSA PA3ANIHBIX
3aAa9 (POPMHUPYETCH IIPEACTABACHHE O CAMHCTBE MATEMATUKU KaK HAYKH U €€ POAH B IIOCTPOCHHUH
MOAEAEH PEaABHOIO MUPA, IIUPOKO HCIIOAB3YIOTCA OOOOIICHIE U KOHKPETHU3AI[ AL

Awnznsa «VpaBHEHNA U HEPABEHCTBA» PEAAH3YETCA HA IIPOTHKEHUN BCETO OOYUICHISA Ha YPOBHE
CPEAHEro OOIIero o0OpasoBaHHsA, ITOCKOABKY B KaKAOM paspeAe [Iporpammer mpeaycMoTpeHO
pelreHne COOTBETCTBYIOIINX 3aAad. B pesyaprare OOydYaroInmmecs OBAAACBAIOT PA3AMIHBIMUI
METOAAMH PEIIEHHUSA PAIlMOHAABHBIX, HPPAIIMOHAABHBIX, IOKA3aTEABHBEIX, AOTapU(OMHUYECKUX U
TPUTOHOMETPHYECKUX YPABHEHHH, HEPABEHCTB M CHUCTEM, 4 TAK/KE 3aAaY, COACPKAIIUX IIAPAMETPHI.
[ToAyuenHble yMeHHA IIMHPOKO MCIIOAB3YIOTCA IIPU HCCAEGAOBAHHH (DYHKIIUMN C ITOMOIIBIO
IIPOM3BOAHON, IIPH PEIIEHHH IIPUKAAAHBIX 332A29 M 33AaY Ha HAXOKACHHE HAHOOABIIHX U
HAUMEHBIINX 3HaYeHUH QyHKkinu. AaHHAS COAEpKATEABHAS AHHHA BKAIOYAET B ceOA TaKikKe
dopMupoBaHne yMEHHI BBIIOAHATH PACYETBl IO (POPMYAAM, IPEOOPA3OBAHMA PAIMOHAABHBIX,
HPPAIIHOHAABHBIX M TPUTOHOMETPUYECKIX BBIPAKECHUMH, 4 TAK/KE BHIPAKEHUI, COACPKAIIIX CTEIICHH
u AorapudMmel. baaropaps u3ydeHHIo aAreOpamdecKoro MaTepHaAa IIPOUCXOAUT AaAbHEIIIIee
PasBUTHE AATOPUTMUYECKOTO M aOCTPAKTHOIO MBIIIACHUA OOYYArOIHUXCA, (POPMUPYIOTCA HABBIKI
ACAYKTHUBHBIX PACCY/KACHUI, PAOOTHI C CUMBOABHEIMH (DOPMAMU, IIPEACTABACHUA 3aKOHOMEPHOCTEH
1 3aBUCHMOCTEH B BUAE PABEHCTB M HEPaBEHCTB. AAreOpa npeasaraet aPeKTUBHEIEC HHCTPYMEHTEL
AAfl PEIIEHUA TPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33Aa4, HATASAHO AEMOHCTPHPYET CBOH
BO3MOKHOCTH KaK fAI3BIKA HAYKH.

CoaepiareapHO-MeTOAMYeCcKaA AnHHA «DyHKImu u rpadHKH» TECHO IIEPEIIAETACTCA C
APYTHMU AHHHAMH Y9EOHOIO KypCa, ITOCKOABKY B KAKOM-TO CMBICAE 32A2ET ITOCAEAOBATEABHOCTD
usydyeHns — marepuasa. VI3ydemme — CTEIEHHOM,  ITOKa3aTEABHOM,  AOrapUPMUYECKON U
TPUTOHOMETPHUIECKUX (DYHKIIHI, HX CBOMCTB U I'PapUKOB, HCIIOAB30OBaHHE (PYHKIIUH AAA PEIICHUA
32Aa9 U3 APYIHX y4eOHBIX IIPEAMETOB M PEAABHON JKH3HHU TECHO CBA3AHO KAK C MATEMATHYECKIM
aHAAW30M, TAK U C PEIIEHNEM YPaBHEHUI U HepaBeHCTB. [Ipu aToM OOABIIIOE BHUMAHNE YACAACTCA
dOPMUPOBAHUIO YMEHHSA BBIPAKATH (POPMyAAMHU 3aBHCUMOCTH MEKAY PA3ZAMIHBIME BEAMYNHAMH,
HCCAEAOBATD ITOAYIEHHBIE (DYHKIIUHU, CTPOUTH UX Ipadukn. MaTepuaA 3TOH COAEPKATEABHON AMHUI
HAIIEAGH HA pPasBUTHE YMEHUIH N HABBIKOB, ITO3BOAAIOIINX BHIPAKATH 3aBUCHMOCTH MEKAY
BEAHYMHAMHI B Pa3AMYHOI popMe: aHAAUTHYECKOI, rpadpudeckoil u cAoBecHON. Ero msyuennme
CIOCOOCTBYET PA3BUTHIO AATOPUTMUYECKOIO MBIIIAECHHUA, CIIOCOOHOCTH K OOOOINEHHIO U
KOHKPETH3AIINN, UCIIOAB30BAHUIO AHAAOTHI.

Coaepareapnas Amausa «Hagaaa maTemMaTmdeckoro aHaAM3a» IIO3BOASIET CYILECTBEHHO
PACIIIIPHUTE KPYT KAK MATEMATHYECKUX, TAK U IPHKAAAHBIX 33A29, AOCTYIIHBIX OOYYAFOIIIMCS, TAK KaK
Y HUX ITOSIBAAETCA BO3MOKHOCTD CTPOUTH IPapUKU CAOKHBIX (DYHKIIUI, OIIPEACAATH UX HANOOABIIIHE
Y HAVMEHBIIINE 3HAYEHUSA, BBIUYUCAATH IIAOIIAAU (DUIYP U OOBEMBI TEA, HAXOAUTH CKOPOCTH H
ycKopeHus 1poreccoB. AaHHAaA COAEPKATEABHAS AHWHHA OTKDPBIBAET HOBBIE BO3MOKHOCTH
ITOCTPOEHUA MATEMATHYECKUX MOAEAEH PEAABHBIX CHTYAIIHH, ITO3BOASET HAXOAUTH HaHAydIIIIEe

pemICHUC B IIPUKAAAHBIX, B TOM YHCAC COIIMAAPHO-3KOHOMHYCCKHX, 3aAaYax. 3HAaKOMCTBO C
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OCHOBAMH MATEMATHYECKOIO aHAAM3A CIIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOIO, (POPMAABHO-
AOTMYECKOTO M KPEATHBHOIO MBIIIACHUA, (DOPMHPOBAHUIO YMEHHH PACIO3HABATH IIPOABACHISA
3aKOHOB MATEMATHKH B HAyKe, TEXHHKE M HCKycctBe. OOydarommecs y3HAIOT O BBIAAFOIIIXCS
PE3YABTATAX, IIOAYICHHBIX B XOAC PA3BUTHA MATEMATHKHI KAaK HAYKH, X 00 MX aBTOPAX.

CoaeprxaTeAbHO-METOAUYECKAA AHHHA «MHOMXKECTBA M AOTHKa» BKAIOYACT B CEOS 9ACMEHTHI
TCOPHH MHOMKECTB M MATEMATHYCCKOH AOTHKH. 1€OPETHKO-MHOKECTBCHHBIC IIPEACTABACHUS
IIPOHHUSBIBAIOT BECh KYPC IIKOABHON MATEMATHKH U IIPEAAATAFOT HANOOACE VHHBEPCAABHBIN SI3BIK,
OOBEAMHAIOINI BCE PA3ACABI MATEMATHKA H ¢€ IPHAOKCHHE, OHH CBA3BIBAIOT PAa3HbIC
MATEMATHYCCKIE AWUCIUIIAMHBL M WX IPHAOKEHHA B eAmHOe Ieroe. [losromy BakHO AaTh
BO3MOKHOCTb ~ OOYYArOIIEMYCsi ITIOHHUMATh TEOPETHKO-MHOMKECCTBEHHBIH f3BIK  COBPEMEHHOM
MATEMATUKH U HCIOAB30BATH €IO AAf BBIPAKEHUA CBOHX MBICACH. APyrHM BaKHBIM IIPH3HAKOM
MATEMATHUKU KAK HAYKH CACAYET IIPU3HATH CBOHCTBEHHYIO €l CTPOrOCTh OOOCHOBAHUI U CACAOBAHIE
OIIPEACAEHHBIM IIPABUAAM IIOCTPOCHHUS AOKA32ATEABCTB. SGHAKOMCTBO C 9ACMECHTAMH MATEMATHYCCKOMN
AOTHKI CIOCOOCTBYET Pa3BUTHIO AOIMYECKOIO MBIIIIACHHA OOYYAIOIIUXCA, IIO3BOAAECT UM CTPOHUTD
CBOH PACCY/KACHUA HA OCHOBE AOTHYECKHX IIPABHUA, (POPMHUPYET HABBIKH KPUTHIECCKOTO MBIIIIACHUS.

B y4ebHOM Kypce «AArebpa M Hadard MATEMATUYCCKOIO AHAAM32» IIPUCYTCTBYIOT OCHOBBI
MATEMATIICCKOTO MOACAHPOBAHISA, KOTOPBIE IIPU3BAHEL CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOCHUA MOACACH PEAABHBIX CHTYALINH, MCCACAOBAHUA ITUX MOACACH C IIOMOIIBIO AIlIIapaTa
aATe€OpPBl M MATEMATHYECKOIO aHAAM3, HHTEPIPETAIINN ITOAYICHHBIX PE3YABTATOB. Takue 3araHuA
BIIACTECHBI B KA7KABII M3 Pa3ACAOB IIPOIPAMMEL, IIOCKOABKY BECh MATEPHAA YIEOHOIO Kypca IIHPOKO
HCIIOAB3YETCHA AAf PEIICHHUA IIPHUKAAAHBIX 3aAad. [Ipy perrmeHuu peaAbHBIX MPAKTUYCCKUX 3aAAY
oOydJarormecss — pasBUBAIOT  HADAFOAATEABHOCTb,  YMEGHHE  HAXOAUTb  3aKOHOMEPHOCTH,
aOCTparupoOBaThCs, HCIIOAB30BATH AHAAOTHIO, OOOOINATH M KOHKPETH3UPOBATH IIPOOAEMY.
AeATeABHOCTD IO (POPMUPOBAHUIO HABBIKOB PEIIICHUSA IIPUKAGAHBIX 32Aa9 OPTaHU3YETCA B IPOIIECcce
H3yYEHHA BCEX TEM YIEOHOTrO Kypca « AAreOpa 1 HadaAa MATEMATHYECKOTO aHAAU3A.

Ha usyuenne ygeOGHOrO Kypca «AAreOpa M Ha9aAd MATEMATHYCCKOIO aHAAU3a» OTBOAUTCA 272

gaca: B 10 kaacce — 136 gacoB (4 gaca B HeaeAro), B 11 kaacce — 136 gacoB (4 gaca B HEACAIO).

Coaeprkanue o0yueHHA
10 KAACC

Uncaa 1 BEIYUCACHUA

Parmmonaspnsie grcaa. OOBIKHOBEHHBIE M ACCATUYHBIE APOOH, IIPOIEHTHI, OECKOHEYHBIC
repuoandgeckne Apoou. Ilpumenerue ApoOEll 1 IIPOIIEHTOB AASl PEIICHUSA IIPHKAAAHBIX 3aAa9 13
PA3AMYHBIX OTPACAEH 3HAHHUI U PEAABHOM KU3HH.

AeficTBHTEABHBIE YHCAA. PannoHAaABHBIE U HPpPAlMOHAABHBIE YHCAQA. AprdMeTHYecKre
OIEpaITHH C ACHCTBHTEABHBIMH YHCAAMHA. MOAyAB AGHCTBUTEABHOIO HYHCAA U €ro CBOHCTBA.
[TpuOAMKEHHBIC BEIYHCACHMUSA, IIPABUAA OKPYTACHHSA, IIPUKUAKA 1 OL[CHKA PE3YABTATA BBIYHCACHUI.

Crenrenp ¢ meabM 1okasateaeM. burnom Herorona. FcmoapsoBanue moaxoadreii popmer
3AIIUCH ACHCTBUTEABHBIX YUCEA AAA PEIICHHA IIPAKTHYECKAX 3aAa9 U IIPEACTABACHUA AAHHBIX.

ApudmeTHaeckuii KOpeHb HATYPAABHOM CTEIICHH U €rO CBOMCTBA.

CremeHp ¢ panMOHAABHBIM IIOKA3aTEAEM U €€ CBOICTBA, CTEIIEHb C ACHCTBUTEABHBIM
ITOKA32TCACM.

Aorapudm uncaa. CorictBa Aorapudma. AecATHIHbIE U HATYPAABHBIE AOTapH(MBI.

CuHyc, KOCHHYC, TaHTE€HC, KOTAHI€HC YHCAOBOIO apryMEHTa. APKCHHYC, APKKOCHHYC U
APKTAHICHC YUCAOBOIO aPIYMEHTA.

YpasHeHUA U HEPABEHCTBA



ToxaecTBa H  TOKAECTBEHHBIE —IIPEOOpa3OBaHUA. YPaBHEHHE, KOPEHb  YPaBHCHUI.
PaBHOCHABHBIE YpaBHEHUA U ypaBHEHHA-CAEACTBHA. HepaBencTso, perenne HepaBeHCTBA.

OCHOBHBIE METOABI PEIIECHUSA IIEABIX H APOOHO-PAIHOHAABHBIX YPABHEHUN M HEPABEHCTB.
MHOTOYACHBI OT OAHOH HepeMeHHONH. AeAeHNEe MHOTOYACHA HAa MHOTOYAEH C OCTATKOM. Teopema
besy. Muorouaensr ¢ neasimu koapdunnentamu. Teopema Buera.

IIpeobpazoBaHus YNCAOBBIX BEIPAMKCHHH, COACPIKAIINX CTEIICHU U KOPHU.

Hpparmonaspusie ypasHeHus. OCHOBHBIE METOABI PEIIICHUSA HPPALIMOHAABHBIX YPABHCHHIL.

IToxazareapnsie ypaBHeHnA. OCHOBHBIE METOABI PEITICHUSA ITOKA3aTEABHBIX YPABHEHHIL.

IIpeobpazoBanme BEIPAKEHHH, COACPKAIINX AOTAPH(MBL

Norapudmudgeckue ypasaenus. OCHOBHBIE METOABI PEIICHHUA AOTAPU(PMUYECKIX YPABHCHIH.

OcHoBupre  tpuronomerpudeckue GopmyAsl.  [IpeobpasoBaHme TPHUTOHOMETPHUYECKHIX
BEIpaKeHHH. Perrrenne TpUroHoOMeTpuYecKux ypaBHEHIH.

Perrenme cmcreM AMHEHHBIX ypaBHEHHI. MaTpHIla CHCTEMBl AMHEHHBIX YpPaBHEHUIL.
OmnpeaeAnTeAb MATPHIIB 2X 2, €rO0 F€OMETPHUYECKUIT CMBICA I CBOMCTBA, BBIYHCACHHUE €IO 3HAYEHUA,
IIPUMEHEHHUE OIIPEACAUTEAS AASl PEIIIEHUA CUCTEMBI AMHEHHBIX ypaBHEHUI. Perrrenne mpuKkAaAHBIX
32Aa9 C IIOMOIIBIO CHCTEMBI AMHEHHBIX ypaBHeHHH. llccAeAoBaHHE ITOCTPOEHHOM MOAEAH C
ITOMOIIIBIO MATPHIL X OIIPEACAUTEAEH.

[Toctpoenne MaTEMATHYIECKHX MOAEAEH PEAABHON CHTYaIlMH C ITOMOIIBIO YPAaBHEHHUH H
HepaseHCTB. [ Ipumenenue ypaBHEHNIT 1 HEPABEHCTB K PEIICHNIIO MATEMATHYECKIX 32Aa9 1 3aAa4 U3
PA3AMIHBIX OOAACTEH HAYKH U PEAABHOI KU3HU.

®@yHKIIMY U rpaUKI

QOyuxrmd, crocoOwsr 3apaHud  dyHknua. Bzammao ob6partHbie  dynknnn. Kowmmoswrms
Pynkrmit. I'pacduk dyakmmm. DaeMenTapHBIE IIPEOOPa3OBAHMA IPAPHUKOB (DYHKITHIA.

Ob6aacte onpeaeAeHUs U MHOXKeCTBO 3Hadenmi dyukiun. Hyanm dymknnm. [Tpomexyrka
3HaKorocrosHcTBa. Yérapie m Heuérneie ynkiuu. Ilepmoamueckne dynkimu. [Tpomexyrku
MOHOTOHHOCTH yHKIUH. Makcumymsr u MuHEMYMBI yHKimn. HanbGoabiiee u HammeHbIree
3HAYEHUA (DYHKIIUN HA IIPOMEKYTKE.

AuneiHAs, KBAAPATHYHAS U APOOHO-AMHEHHASA (PYHKIIHH. DAEMEHTAPHOE HMCCACAOBAHHE H
IIOCTPOEHIUE UX IrPpadpUKOB.

Crenennas OyHKIIHA C HATYPAABHBIM U IIEABIM ITOKa3aTeAeM. E€ cBoricta 1 rpadpux. CBoiicTBa
u rpadpuK KOPHA N-OH CTEIIEHN KaK (DYHKIINI OOPATHOM CTEIIEHHU C HATYPAABHBIM ITOKA3aTEAEM.

ITokasareapHas u Aorapudmuydeckas PyHKIIHMH, UX cBOIicra u rpadpuku. Vcroaszosanme
rpadpuKOB (PYHKIUH AAA PEIIeHNs YPaBHEHUIA.

Tpuronomerpudeckas  OKPY/KHOCTb,  OIIPEACACHHE  TPHUTOHOMETPHYECKHX  (DYHKITHIT
YHCAOBOIO APIYMEHTA.

DyHKIIMOHAABHBIE 3aBUCHMOCTU B PEAABHBIX IIPOIECCAX U ABACHHAX. l'padpukm peaAbHBIX
3aBICHMOCTEIL.

Hauara maTemMaT4ecKoro aHaAu3sa

ITocaeaOBaTEABHOCTH, CIOCOOBI 3aAAHUA ITOCACAOBATEABHOCTEH. MeToA MaremMaTHdecKoi
MHAYKIUH. MOHOTOHHBIE H OIpPaHHYEHHBIE IIOCACAOBaTeABHOCTH. Vlcropua BO3ZHHUKHOBEHHA
MATEMATHYCCKOTO AHAAM3A KAK AHAAM32 OCCKOHEYHO MAABIX.

Apudmerngeckas H reOMETPUYECKasd IPOrpecCHu. BeCKOHEYHO yOBIBAIOIIAS FEOMETPUICCKAL
nporpeccus. Cymma OECKOHEYHO yOBIBAIOIIEH TICOMETPHUYECKON IIporpeccuu. AMHEHHBIH
AKCITOHEHINAABHBIH pocT. Yncao e. Popmyaa caoxubx mporeHToB. VcmoapzoBanue mporpeccun

AASL PEIICHUA peaAI)HbIX 3aAa4 HpI/IKAaAHOFO XilpilKTCpa.



Henpepeasie pyHKIIHN 1 UX cBOMCTBA. TO4YKH paspbiBa. ACHMIITOTE rpadpUKOB (DYHKIIUIA.
CsolicTBa cpyHKquI HEIIPEPHIBHBIX Ha OTpe3ke. MeTOA HHTEpBAAOB AAA PEIIECHUA HEPABEHCTB.
IIpumenenne cBOMCTB HEIIPEPHIBHBIX (DYHKIIUI AASl PEILICHUSA 3aAA4.

[lepBas 1 Bropas nponsoansie yHKInn. OIpeAcACHHE, TEOMETPUYCCKUI U (PUIMIECKUIT
CMBICA IIPOU3BOAHOM. Y paBHEHHUE KACATEABHOM K TpadOuKy DYHKITUH.

IIponsBoansie aaeMeHTAPHEIX (DYHKIUIA. [IpoHM3BOAHAS CYMMBI, IIPOU3BEACHHS, YACTHOTO U
KOMITO3HUIIUN (DYHKITHH.

MHo>xeCcTBa U AOTHUKA

MHoKecTBO, OIlepaluy HaA MHOMKECTBAMH M HX CBOMCTBA. Amarpammer Diiaepa—BenHa.
[Tpumenenme TEOPETHKO-MHOKECTBEHHOIO aIlllapaTa AAfl OIMCAHHA PEAABHBIX IIPOIECCOB H
ABACHUMN, IIPU PEIIEHUN 33A29 U3 APYTUX YICOHBIX IIPEAMETOB.

OmnpeaeaeHue, TeOpemMa, CBOMCTBO MATEMATHIECKOIO OOBEKTA, CACACTBHE, AOKA3ATEABCTBO,
PABHOCHABHBIE YPABHEHHA.

11 KAACC

Yucaa 1 BEIYUCACHUA

Harypaapable m meawle umcaa. llprMeHeHmEe HIPH3HAKOB AEGAMMOCTH IIEABIX UHCEA,
HaumboAbmmit oot Aeanteab (Aarece — HOA) u Hanmensiee obiree kpataoe (aasee — HOK),
OCTATKOB II0 MOAYAIO, aATOpHTMA EBKAMAA AASl PEITICHHSA 33029 B IIEABIX YHCAAX.

Kommaexkcuple  4mcaa.  AareOpamdeckas M TPUTOHOMETpHYECKas (DOPMBI  3aITHCH
KOMITAGKCHOIO 4HCAd. AprudMETHYECKHe OIEPAIUU C KOMIIAGKCHBIMU dncAamu. VzoOpakenme
KOMITAGKCHBIX YHCEA Ha KOOPAHMHATHOM HAOCKOCTH. Popmyaa Myaspa. Kopun n-o#t cremenn ns
KOMIIAGKCHOIO 4ncAa. IlpumMmeHneHme KOMIIAGKCHBIX UHCEA AAA  peIleHHA (PU3HYECKUX U
reOMETPHYECKUX 32AQY.

YpaBHeHUA 1 HEPABEHCTBA

CucremMa 1 COBOKYIIHOCTL YPaBHEHHH M HEPAaBEHCTB. PaBHOCHABHBIE CHCTEMBI M CHCTEMBI-
cAeAcTBHA. PaBHOCHABHBEIE HEPABEHCTBA.

Ot1bop KOpHEH TPUTOHOMETPHYECKUX VPABHEHHN C IIOMOINBIO TPHIOHOMETPHYCCKOMN
OKpy:kHOCTH. Perrenne TpUroHOMeTpUYeCcKuX HEPABEHCTB.

OCHOBHBIE METOABI PEIIIEHUS ITOKA3ATEABHBIX U AOTAPH(MIYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIIEHUA UPPALIMOHAABHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUA CHCTEM M COBOKYIIHOCTEH PAIMOHAABHBIX, HPPAIIHOHAABHBIX,
ITOKA32TEABHBIX U AOIaPU(OMIYECKUX YPABHEHHIIH.

VpaBHeHns, HEPaBEHCTBA M CHCTEMBI C IIapAMETPAMH.

[Ipumenenne ypaBHEHHUI, CHCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX 3aAa9 U 33A29
13 Pa3AMYHBIX OOAACTEN HAYKH M PEAABHOM KU3HU, HHTEPIIPETAIIUS IIOAYICHHBIX PE3YABTATOB.

®yHKIMU U rpadUKu

I'pacbux kommosurun dyuxmuii. ['eomerpudeckne oOpasel ypaBHEHHI M HEPABEHCTB Ha
KOOPAMHATHOI ITAOCKOCTH.

Tpuronomerpraeckre (PYHKITHH, UX CBOHCTBA U IPAdOHKH.

I'pacbraeckre METOABI pelleHus ypaBHEHUNH 1 HepaBeHCTB. ['padpryeckuie METOABI pereHnsn
32A249 C ITapaMETPAMU.

HcroabzoBanne rpapukoB (PYHKIIUI AAfl HCCAGAOBAHHUSA IIPOLIECCOB U 3aBUCHMOCTEII,
KOTOpPBIE BOZHHKAIOT IIPH PEIICHUH 32A29 U3 APYTHX YIECOHBIX IIPEAMETOB U PEAABHOM KU3HIL.

Hauaaa maTeMaTmueckoro apasmusa

IIpumenenue IpOU3BOAHOI K MCCAGAOBAHUIO (DYHKIIHMII HA MOHOTOHHOCTb M 9KCTPEMYMEL

Haxomxaerue HanOOABIIIETO M HAMMEHBIIIETO 3HAYCHHH HEIIPEPHIBHON (DYHKIINK Ha OTPE3KE.



IIprmvenenne IpOU3BOAHOHN AAAL HAXOKACHIA HAMAYUIIIETO PEIIICHUA B IIPUKAAAHBIX 32A29aX,
AASl OIIPEACACHIA CKOPOCTU U YCKOPEHUS IIPOIIECCa, 3aAAHHOTO (POPMYAOH HAH IPadHKOM.

IlepBooOpasHas, OCHOBHOE CBOWCTBO IIEPBOOOPa3HEIX. [lepBoOOpasHbIE 2AEMEHTAPHBIX
dynkrmii. [TpaBraa HAXOKACHHA IEPBOOOPA3HBIX.

Wurerpaa. I'eomerpudecknii cMBICA HHTETpaAa. Berancaenne onpeaeA€HHOTO HMHTETpaAa 110
dopmyare Herorona-Aeiibnnra.

[Ipumenenne wWHTErpaAa AAfl HAXOKACHHA IIAOIIAACH IIAOCKHX uryp #u 0o0OBEMOB
I€OMETPHYECKUX TEA.

[Ipumepsr permennii An@EPEHIIMAABHBIX YpaBHEHHH. MareMaTHaeckoe MOAEAMPOBAHIE
PEAABHBIX IIPOIIECCOB C ITOMOIIBIO AU PEpEHIINAABHEIX YPABHEHHUIA.

ITaaaupyeMble  pe3yAbTAaTBI OCBOEHHA Yy4YeOHOro Kypca «aArebpa m  Hadaaa
MATEeMATUYECKOr0 aHAAM3a» (YrAyOA€HHEBINI YpOBE€HB) HAa YpPOBHE CPEAHEro oomiero
o6pasoBaHu:A

AVgHOCTHBIE PE3yABTATEI

1) rpa>kAaHCKOr0o BOCIIMTAHUA:

c(pOpPMUPOBAHHOCTD ~ I'PAKAAHCKOM  IIO3HIIMH  OOYYAFOINErocsi Kak  aKTUBHOIO U
OTBETCTBEHHOTO HYAEHA POCCHICKOrO OOINECTBA, IPEACTABACHHE O MATEMATHYECKHX OCHOBAX
PYHKIIMOHUPOBAHUA PA3AUYHBIX CTPYKTYP, ABACHHUIA, IIPOIIEAYP I'PAKAAHCKOIO 00IIecTBa (BEIOOPHI,
OIIPOCHI X APYTO€), YMEHHE B3AMMOAEHCTBOBATH C CONMAABHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX
pyHKIMAMY 1 HA3HAYCHHEM;

2) NaTpUOTHUYECKOT0 BOCITUTAHUA:

cpOpMUPOBAHHOCTh POCCUICKON IPAKAAHCKON HMAEHTHYHOCTH, YBAKEHUA K IIPOIIAOMY H
HACTOSAIIIEMY POCCHICKONM MATEMATHKM, IIEHHOCTHOE OTHOIIEHHE K AOCTHAKEHHAM POCCHHCKHX
MATEMATHKOB M POCCHICKON MATEMATHYECKOH ITIKOABI, HCIIOAB30BAHUE 3TUX AOCTHAKECHHH B APYTHX
HayKaX, TEXHOAOIUAX, c(pepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCHICKOIO HapOAa, C(DOPMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUSA, STHIECKOTO IIOBEACHHUSA, CBA3AHHOIO C IIPAKTUYECKUM IIPUMEHEHUEM AOCTIKEHUH HAayKU
1 ACITEABHOCTBIO YIEHOTO, OCO3HAHHIE AYHOIO BKAAAA B IIOCTPOEHHE YCTONYHUBOIO OYAYIIIETO;

4) scTEeTUYEeCKOro BOCIIUTAHUA:

3CTETHYECKOE OTHOIIECHUE K MHUPY, BKAIOYAA 3CTETUKY MATEMATHYECKHX 3aKOHOMEPHOCTEH,
OODBEKTOB, 32Aa4, PEIICHHH, PACCYKACHUI, BOCIPUUMYUBOCTD K MATEMATHYECKUM aCIIEKTaM
PA3AHYHBIX BHAOB HCKYCCTBa;

5) pusmueckoro BocnuraHuA:

cpOpMUPOBAHHOCTD YMEHHA IPUMEHATh MATEMATUICCKIE 3HAHHA B HHTEPECAX 3A0POBOIO U
©e30I1acHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3AOPOBBIO (3A0POBOE ITMTAHUE,
cOAAAHCUPOBAHHBIN PEKUM 3aHATUH U OTABIXA, PEryAdpHas (pU3HdecKas aKTUBHOCTD), (DU3HYECKOe
COBEPINEHCTBOBAHHUE IIPHU 3AHATHAX CIOPTHBHO-O3AOPOBHTEABHON ACATEABHOCTDIO;

6) TPYAOBOrO BOCIIUTAHHUA:

TOTOBHOCTBb K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOAIOOHSA, MHTEPEC K PasSAHIHBIM cdepam
IIPO(PECCHOHAABHOI AEATEABHOCTH, CBA3AHHBIM C MATEMATHKON U €€ IPUAOKEHUAMU, YMCHEC
COBEpINATh OCO3HAHHBIN BEIOOP OYAyIIEH Mpodeccnu U PeaAn3OBBIBATH COOCTBEHHBIE KI3HEHHbIC
ITAAHEI, TOTOBHOCTb M CITOCOOHOCTh K MATEMATHYECKOMY OOPA30BAHUIO M CAMOOOPA3OBAHMIO HA
IPOTAKEHNN BCEH KM3HH, TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHHH ITPAKTHYCCKHX 3aAad
MaTEMATHYIECKOI HAIIPABACHHOCTH;

7) 9KOAOTHMYECKOI0 BOCITUTAHUA:



cPOPMUPOBAHHOCTD ~ KOAOIMYECKOH  KYABTYPBL, IIOHHMAHHE BAUAHHA  COLIMAABHO-
SKOHOMUYECKUX IIPOIIECCOB HAa COCTOAHHE IIPHPOAHON M COLMAABHOI CPEABL, OCO3HAHIE
rAODAABHOTO XaPaKTe€Pa SKOAOIMYECKHX ITPOOAEM, OPHUEHTALIMA HA IIPHUMEHECHHIE MATEMATHYCCKUX
3HAHUN AASl PEIIICHUA 3aAa9 B OOAACTH OKPY/KAIOIIEH CPEABL, IAAHUPOBAHUE IIOCTYIIKOB M OLICHKU
HX BO3MOKHBIX IIOCACACTBHI AASL OKPY/KAFOIIICH CPEABL;

8) IIeHHOCTH HAYYHOI'O IIO3HAHUA:

cpOpPMHPOBAHHOCTE MUPOBO33PEHHUsA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAyKM U OOIIECTBEHHON IIPAKTUKY, ITIOHUMAHUEC MATEMATIYCCKON HAYKH KaK C(DEpPHI 9€AOBEUECKOI
ACATEABHOCTH, 9TAIIOB €€ PasBUTHA U 3HAYUMOCTH AASl PA3BUTHA IINBUAU3AIINN, OBAAACHUE A3BIKOM
MATEMATHKA M MAaTEMATHYECKOH KYABTYPOH KaK CPEACTBOM IIO3HAHHUA MHpPa, TI'OTOBHOCTb
OCYIIIECTBAATD IIPOEKTHYIO U HCCACAOBATEABCKYIO ACATEABHOCTD HHAUBHAYAABHO H B IPYIIIIC.

MeTranpeAMeTHBIE Pe3yABTATHI
ITo3naBaTeAbHBIE YHUBEPCAABHBIEC YUE€OHBIE ACHCTBUA

BasoBbie aAormueckue AelicTBUA:

BBIABAATD U XAPAKTECPU30BATH CYILICCTBCHHBIC IIPU3HAKA MATEMATHICCKIX OOBEKTOB, ITOHATHH,
OTHOIIICHUH MEXKAY IOHATUAMU, (DOPMYAHPOBATH OIPEACACHUA ITOHATUIH, YCTAHABAUBATH
CYIIIECTBCHHBIN IIPU3HAK KAACCH(PUKAIIMH, OCHOBAHHA AASl OOOOIICHHUA W CPABHCHHSA, KPUTCPUI
IIPOBOAMMOTO aHAAHS34;

BOCIIPUHUMATb, (DOPMYAHUPOBATH M IIPEOOPAZOBBIBATD CYKACHHUA: YIBEPAUTCABHBIE K
OTPHIATEABHBIE, EAHHIYHBIE, YACTHBIE U OOIIHE, YCAOBHBIE;

BBIABAATD MATEMATHYCCKHAE 3aKOHOMEPHOCTH, B3aHMOCBA3HM M IIPOTHBOpEYHsA B (PaKTax,
AAQHHBIX, HAOAFOACHUAX U YTBEPKACHUAX, IIPEAAATATH KPUTEPUHU AASl BBIABACHHA 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYHIL;

ACAATH BBIBOABI C HCIIOAB3OBAHHEM 3aKOHOB AOTHKH, ACAYKTUBHBIX H HHAYKTHBHBIX
YMO3AKAIOYCHHH, YMO3AKAIOUCHHUI 110 AHAAOTHH;

IIPOBOAUTD CAMOCTOATEABHO AOKA32TE€ABCTBA MATEMATHYCCKUX YIBEPKACHHH (IIPAMBIE H OT
IIPOTHUBHOTO), BEICTPAUBATD APIYMEHTALINIO, IIPHBOANTH IIPUMEPHI H KOHTPIIPUMEPBL, OOOCHOBBIBATD
COOCTBEHHBIC CYKACHUA U BEIBOABI;

BBIOHPATH CHOCOD pereHns yueOHOI 3aAaun (CPABHUBATH HECKOABKO BAPHUAHTOB PEIICHI,
BBIOHPATH HAMOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTCPHEB).

ba3zoBbie mccaeAOBaTEABCKIE ACHCTBUS:

HCIIOAB30BATh BOIIPOCHI KAK HMCCAGAOBATEABCKHE HMHCTPYMEHT IO3HAHUA, (POPMYAHPOBATH
BOIIPOCHL, (DUKCHPYIOIINE IIPOTUBOPEYHE, IIPOOACMY, VCTAHABAHBATH HCKOMOE U AAQHHOC,
dpopMHPOBATH TUITOTE3Y, APIYMEHTHPOBATH CBOIO IIO3UIIUIO, MHCHIC;

IIPOBOAUTH ~ CAMOCTOATEABHO  CIAQHHUPOBAHHBIH  SKCIEPUMEHT, HCCACAOBAHHE  IIO
YCTAaHOBAGHUIO OCOOEHHOCTEH MATEMATHYECKOIO OOBEKTa, ABACHUA, IIPOIECCA, BBIABACHHIO
3aBHCHMOCTEH MEKAY OOBEKTAMH, ABACHHUAMHE, IIPOIICCCAMI;

CAMOCTOATEABHO (DOPMYAHPOBATE ODOOINEHUA U BBIBOABL IIO PE3YABTATAM IIPOBEACHHOIO
HAOAFOACHHSA, HCCACAOBAHHA, OICHHBATH AOCTOBEPHOCTH IIOAYVYEHHBIX PE3YABTATOB, BHIBOAOB U
0000IIEeHNI;

IIPOTHO3HPOBATH BOZMOYKHOE PAa3sBUTHUE IIPOIIECCA, 4 TAK/KE BHIABUTATH IIPEAIIOAOKECHUA O €I
PasBUTUN B HOBBIX YCAOBHAX.

PaGora c uadopmanueii:

BBIABAATD AeHUIINTB MHAOPMAITUH, AAHHBIX, HEOOXOAUMBIX AAf OTBETA HA BOIIPOC U AAA

PEHICHUA 3aAAYH,



BBIOHpATh ~ HH(MOPMAIHIO M3  HCTOYHHKOB  Pa3AMYHBIX  THIIOB, aHAAH3HUPOBATD,
CHCTEMATU3HPOBATh M  HHICPIPETHPOBATh HH(MOPMAIMIO PAasSAUYHBIX BHAOB H  (opMm
IIPEACTABACHUS;

CTPYKTYPHUPOBATh HH(POPMALIHIO, IIPEACTABAATE e€ B Pa3ANYIHBIX (DOPMAX, HAAIOCTPUPOBATH
rpadpuyeckmy;

OILICHUBATD HAAEKHOCTh HH(POPMALIHH IO CAMOCTOATEABHO C(POPMYAUPOBAHHBIM KPHTEPHAM.

KoMMyHUKAaTHBHBIE YHHUBEPCAABHBIE YUeOHbBIE ACHICTBHA

OGOGiuenwue:

BOCHPHHUMAT U (POPMYAUPOBATH CYKACHHUA B COOTBETCTBUHM C YCAOBHAMU U IICASMU
00IIeH s, ICHO, TOYHO, IPAMOTHO BBIPAKATH CBOIO TOYKY 3PEHUA B YCTHBIX U ITHCbMEHHBIX TEKCTAX,
AABaTb ITOSICHEHHUSA II0 XOAY PEIIEHUSA 3aAaUN, KOMMEHTHPOBATD IIOAYIECHHBIH PE3YABTAT;

B XOAEC OOCY/KACHHS 33A2BAaTh BOIIPOCHI IIO CYIIECTBY OOCY/KAAEGMOM TEMBI, IIPOOACMBI,
peIraeMoy 3aAaYH, BBICKA3BIBATH HACH, HAIICACHHBIC HA IIOHMCK PEIICHHSA, COIOCTABAATH CBOH
CY/KAEHHUA C CYKACHHUAMH APYIUX YYaCTHHKOB AHMAAOI2, OOHAPYKHBATH PA3AUYHE H CXOACTBO
ITO3HITUIA, B KOPPEKTHOH popme POPMyAUPOBATH PA3ZHOIAACHS, CBOH BO3PAKEHU;

IIPEACTABAATh PE3YABTATBl PEIIEHHA 33aAAYH, SKCIIEPHMEHTA, HCCAEGAOBAHUA, IIPOEKTA,
CAMOCTOAITEABHO BHIOHMpPATh (DOPMAT BBICTYIIACHHUSA C YIETOM 3aAa9 IPE3CHTAIIMU U OCOOEHHOCTEN
AYAUTOPU.

PeryasaTuBHBIC YHUBEPCAABHBIE YIeOHbBIE ACHICTBHA

CamoopraHusanms:

COCTaBAAITh IIAQH, AATOPHTM PEINEHHUA 3aAAYH, BBIOMPATbh CIIOCOO PEIIeHHA C YIETOM
HIMEFOITIUXCA PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BAPUAHTHI PEIIECHUH C YIE€TOM HOBOH HH(MOPMAIINH.

CaMOKOHTPOAB, SMOITMOHAABHBII MHTEAAEKT:

BAAAETh HABBIKAMH ITO3HABATEABHONW pedACKCHH KaK OCO3HAHUSA COBEPIIAEMBIX ACHCTBHI H
MBICAMTEABHBIX IIPOIIECCOB, UX PE3YABTATOB, BAAAETH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOAA
IIPOIIECCA M PE3YABTATA PEIIICHUA MATEMATHIECCKOH 3aAaYM;

IIPEABHUACTD TPYAHOCTH, KOTOpPBIE MOIYT BO3HHKHYTH IIPH PEIICHHU 3aAA9H, BHOCHUTH
KOPPEKTHBBI B AEATEABHOCTh HA OCHOBE HOBBIX OOCTOATEABCTB, AAHHBIX, HAHACHHBIX OIIHOOK,
BBIABACHHBIX TPYAHOCTEL;

OIICHUBATH COOTBETCTBHE PE3YABTATA IIEAH M YCAOBHAM, OOBACHATD IIPUIUHBI AOCTHKEHUA
HAM  HEAOCTHUKEHHA  PE3YABTATOB  ACATEABHOCTH, HAXOAHTH  OIIHOKY, AaBaTh  OLEHKY
IIPHOOPETEHHOMY OIIBITY.

CoBMeCTHAA AEATEABHOCTD:

IIOHUMATb U HCIIOAB30BATH IIPEHMYIECTBA KOMAHAHOH U HMHAHUBHAYAABHONW PabOTHI IpU
pEIeHUH YIEOHBIX 3aAaY, IIPUHUMATD IIEAb COBMECTHOI ACATEABHOCTH, IIAAHIPOBATH OPrAHHU3AIIIIO
COBMECTHOI pabOTEIL, PACIPEACAATH BUABI paOOT, AOTOBAPUBATHCH, OOCYKAATD IIPOIIECC U PE3YABTAT
pabOTEL, 0OOOIATH MHEHHA HECKOABKIX AFOACH;

y9IaCTBOBATh B IPYHIOBBIX (pOpMax paOOTel (0OCYHKACHUA, OOMEH MHEHHI, «MO3TOBBIE
IIITYPMBD» M UHBIE), BRIIIOAHATH CBOIO YaCTh PabOTHL 1 KOOPAMHHUPOBATH CBOU ACHCTBHUA C APYITHMU
YACHAMH KOMAHABI, OIIEHHBATH KAa4eCTBO CBOETO BKAAAd B OOIIMI IIPOAYKT IIO KPHUTEPHAM,
cPOPMYANPOBAHHBIM YIACTHUKAMU B3AHMOACHCTBHA.

ITpeameTHBIE pe3yABTATHI

K konmy oOyuenns B 10 kaacce oOy9arormuiics IIOAYIUT CACAYIOIIIHE IIPEAMETHBIE PE3YABTATHI

IT0 OTACABHBIM TE€MaM PabOUEH IIPOrpaMMbl YI€OHOIO Kypca «AAredOpa M HagaAad MaTEMATHIECKOTO

AHAAM3a»:



Yucaa v BEIYUCACHUA:

CBOOOAHO OIEPUPOBATH ITOHATUAMU: PAIMOHAABHOE YHCAO, OECKOHEYHAf IIEPUOAMICCKAA
APOOB, IPOLIEHTHI, HPPALIMOHAABHOE YUCAO, MHOMKECTBA PAIIMOHAABHBIX U ACHCTBHTEABHBIX YHCEA,
MOAYAB ACHCTBUTEABHOTO UHCAQ;

IIPUMEHATH ADOOU H IIPOLIEHTBI AAfl PEILCHHSA IIPUKAAAHBIX 32Aa9 U3 PA3AHMYHBIX OTPACACH
3HAHUH U PEAABHOM KU3HLI;

IIPUMEHATD HPUOAVKEHHBIC BBIYUCACHUSA, IIPABHAA OKPYIACHUA, IIPHKHAKY M OIICHKY
PE3yAbTATA BEIYUCACHHII;

CBOOOAHO OIIEPHPOBATH IMOHATHEM: CTEIIEHb C IIEABIM IIOKA3aTEAEM, HCIIOAB30BATH
ITOAXOAAIIYIO  (DOPMY  3AIIUCH ACHCTBUTEABHBIX YHCEA AASl PEIICHUA IIPAKTUYCCKUX 3aAa9 U
ITPEACTABACHHA AAHHBIX;

CBODOAHO OIIEPHUPOBATH HOHATHEM: ApU(DMETHICCKIN KOPEHb HATYPAABHON CTCIICHH;

CBOOOAHO OIIEPHPOBATH ITOHATUEM: CTECIIEHD C PAIIMOHAABHBIM IIOKA3ATEACM;

CBOOOAHO OIIEPHPOBATh IMOHATHAMI: CHHYC, KOCHHYC, TAHICHC, KOTAHICHC YHCAOBOIO
apryMeHTa;

OIIEPHPOBATH MTOHATHAMH: APKCHHYC, APKKOCHHYC M APKTAHI€HC YHCAOBOIO apIyMEHTA.

YpaBHeHUA 1 HEPABEHCTBA:

CBOOOAHO OIIEPUPOBATH IOHATUAMU: TOKAECTBO, YPaBHEHHE, HEPABEHCTBO, PAaBHOCHABHBIC
YpaBHEHHA U YPABHEHUA-CACACTBHA, PABHOCUABHbBIE HEPABEHCTBA;

IIPUMEHATH PA3AHYHBIE METOABl PEINEHHA PAIMOHAABHBIX U APOOHO-PAIIHOHAABHBIX
YPaBHEHUMH, IIPUMEHATh METOA HHTEPBAAOB AASl PEIIICHUA HEPABEHCTB;

CBOOOAHO OIIEPHPOBATH ITOHATHUAMU: MHOIOYAEH OT OAHOH II€PEMEHHOM, MHOIOYAEH C
LIEABIMHE KO3 PUITHEHTAMEI, KOPHI MHOTOYACHA, IIPHUMEHATh ACACHIIE MHOTOYACHA HA MHOTOYAECH C
ocraTkoM, Teopemy besy u reopemy Buera aas perrrenus 3aaad;

HCIIOAB30BATH CBOMCTBA ACHCTBHI C KOPHAMHU AAA IIPEOOPA3OBAHUS BBIPAKEHUI;

BBIIIOAHATD IIPEOOPA3OBAHUA YUUCAOBBIX BEIPAKEHUIT, COACP/KAIINX CTEIIEHHU C PAIMOHAABHBIM
TOKA3ATEACM;

IIPUMEHATH ~ OCHOBHBIE  TPUIOHOMETpHYECKHE  (POPMYABI  AAA  IIPEOOpPa3OBaHUA
TPUTOHOMETPHYECKUX BBIPAKEHMIT;

CBOOOAHO  OIIEPUPOBATH  ITOHATHEM: TPHUIOHOMETPHUYECKOE  YpaBHEHHE, IIPUMEHATDH
HEOOXOAUMBIE (DOPMYABI AAfl PEIIIEHNA OCHOBHBIX THIIOB TPUIOHOMETPHUYECKUX YPABHEHUIT;

MOACGAHPOBATH PEAABHBIE CUTYAIIUMN Ha f3BIKE AAT€OPEI, COCTABAATH BBIPA/KECHMUA, YPABHEHUS,
HEPABEHCTBA 110 YCAOBUIO 3aAAYH, HCCACAOBATH IIOCTPOCHHBIE MOACAH C MCIIOAB30BAHUEM AIIIApaTa
AATE€OPBI.

®yHkuy U rpadUKH:

CBODOAHO OIEPUPOBATH MOHATUAMK: (DYHKIHA, CIHOCOOBI 3aAaHHA (PYHKIIHH, B3AMMHO
obOparable (YHKIMM, KoMIo3unua QyHKOHH, rpadpux (YHKIIUH, BBITOAHATH SAEMEHTapHBIC
1IpeoOpasoBaHuA IPAdPUKOB (DYHKITHIT;

CBOOOAHO OIEPUPOBATH IOHATHAMH: OOAACTb OIPEACACHHA M MHOMKECTBO 3HAYCHUI
dyHKIHH, HYAH (DYHKIINH, IIPOMEKYTKA 3HAKOITOCTOSHCTBA,;

CBODOAHO OIIEPHPOBATh HOHATHAMH: YETHBIE U HEYETHBIC (DYHKIIUM, IIEPHOAMYECKUE
yHKIIMM, HIPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAKCHUMYMBI U MHHUMYMBI (DYHKIIHH,
HaHMOOABIIIECE 1 HAUMEHbIIIEE 3HaYeHIE (DYHKITHH Ha IIPOMEKYTKE;

CBOOOAHO OIIEpPUPOBATH IIOHATHAMHU: CTEIIeHHAS (DYHKIHA C HATYPAABHBIM U IIEABIM
ITOKa3aTeAeM, TPapUK CTEIIEHHON (PYHKIIMH C HATYPAABHBIM U IIEABIM ITOKa3aTeAEeM, rpadpuK KOpHA

N-O¥ cTereHn Kak (PYHKIIUH OOPATHOM CTEIIEHH C HATYPAABHBEIM ITOKA3aTEACM;

10



OIIEPUPOBATh IOHATHAMH: AHHCHHAf, KBAAPATHYHASA U APOOHO-AHMHEHHAA (DYHKINM,
BBIITOAHATH 9AEMEHTAPHOE UCCACAOBAHHE U ITOCTPOEHHE UX IPaddHKOB;

CBOOOAHO OIIEPHPOBATH IIOHATHAMU: TPUTOHOMETPHUYECKAS OKPYKHOCTB, OIIPEACACHHE
TPUTOHOMETPHYECKUX (PYHKIIMH YHCAOBOIO aPIyMEHTa;

HCIIOAB30BATh Ipadpukn (DYHKIIUNA AASl MCCACAOBAHHUSA IIPOIIECCOB M 3aBUCHMOCTEH IIPH
PCIICHUN 3aAaY W3 APYIHUX VYEOHBIX IIPEAMETOB H PEAABHOM KHU3HH, BBIPAKATH (POPMyAaMU
3aBUCHMOCTH MEKAY BEATYNHAMH;

Hauaaa maTeMaT4decKoro aHaAmsa:

CBOOOAHO OIIEPHPOBATH IOHATHAMU: apU(METHYECKAs H TECOMETPHUYECKAS IIPOIPECcCHs,
OECKOHEYHO YOBIBAIOIIAA TE€OMETPUYECKAS IIPOTPECCHSA, AMHEHHBIA M 9KCIOHEHITHAABHBIA POCT,
dopMyAa CAOKHBIX IIPOIIEHTOB, IMETH IIPEACTABACHHE O KOHCTAHTE;

HCITOAB30BATH IIPOIPECCUU AASl PEITIEHUA PEAABHBIX 3aAa4 IIPUKAAAHOTIO XapaKTepa;

CBOOOAHO  OIIEPUPOBATH  HOHATHAME:  IIOCACAOBATEABHOCTB, CIOCOOBI  3aAAHUS
ITOCACAOBATEABHOCTEH, MOHOTOHHBIE U OIPAaHHYEHHBIE ITOCAEAOBATEABHOCTH, ITOHHMATH OCHOBEI
3APOKACHUA MATEMATIYIECKOIO aHAAU3A KAK AHAAM32 OECKOHEYHO MAABIX;

CBOOOAHO OIEPHPOBATH ITOHATUAMU: HEIPEPBIBHBIE (PYHKIIMH, TOYKH paspbiBa Ipaduka
dyHKIIIH, aCHMITTOTH rpadpuKa (OYHKITHH;

CBOOOAHO OIIEpPUPOBATEH HOHATHEM: (DYHKIINSA, HEIIPEPHIBHASA HA OTPE3KE, IPUMEHATH CBOMCTBA
HEIPEPBIBHBIX (DYHKITUI AASl PEIIEHUS 3aAQY;

CBODOAHO OIIEPUPOBATH HOHATHAMI: IIEPBasd U BTOPasd IPOU3BOAHBIE (DYHKIIUH, KACATEABHAS K
rpadpuxy pyHKIIIH;

BBIYHCAATH IIPOU3BOAHBEIE CYMMEI, IIPOM3BEACHHSA, YACTHOTO M KOMIIO3HITHH ABYX (DYHKITHIA,
3HATH IIPOU3BOAHBIE SIACMEHTAPHBIX (DYHKITUIL;

HCIIOAB30BATH IIPOU3BOAHYIO AASl HCCACAOBAHUA (DYHKIINKI HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HAXOAUTH HAHOOABIIIEE U HANMEHbITICE 3HAYCHHA (PYHKITUH HEITPEPHIBHOMN HA OTPE3KE;

HCIIOAB30BATH IIPOU3BOAHYIO AAfl HAXOKACHHA HAUAYUIIEIO PEIICHHA B IIPUKAAAHBIX, B TOM
YHCAE COIMAABHO-KOHOMHYECKHUX, 3aA29aX, AASl OIIPEACACHHA CKOPOCTH M YCKOPEHHA IIPOIIECCa,
3aAaHHOTO (POPMYyAOH HAK rpadpuKOMm;

HCIIOAB30BATh ITEOMETPUICCKUI 1 (DU3UIECKUIT CMBICA TIPOU3BOAHOM AAfl PEILICHHA 3aAAH.

MHoO>KeCTBa U AOTHKA:

CBOOOAHO OIIEPHPOBATH ITOHATUAMH: MHOKECTBO, OIIEPAIINN HAA MHOKECTBAMH;

HCIIOAB30BATDh TEOPETHKO-MHOKECTBEHHBIN AIIAPaT AAA OIUCAHUA PEAABHBIX IIPOIECCOB U
ABACHUMN, IIPH PEIIECHUN 32A29 U3 APYTHX YICOHBIX IIPEAMETOB;

CBOOOAHO OIIEpPUPOBATEH HOHATHAMU: OIIPEACACHHE, TEOPEMA, YPABHEHHE-CACACTBHE, CBOIICTBO
MaTEMaTIYIECKOTO OOBEKTA, AOKA3ATEABCTBO, PABHOCHABHBIE YPABHEHUA H HEPABEHCTBA.

K xonry ooygenns B 11 kaacce 0Oygarormuiics HOAYIUT CACAYIOIIUE IIPEAMETHBIE PE3YABTATEL
IO OTACABHBIM TE€MaM PabOUEH IIPOrpaMMBbl YI€OHOTO Kypca «AAreOpa M HagaAa MATEMATHYICCKOTO
AHAAU3A»:

Yuncaa U BEIYUCACHUA:

CBOOOAHO OIIEPHPOBATH ITOHATHAMU: HATYPAABHOE U IIEAOE YHNCAO, MHOKECTBA HATYPAABHBIX
U IEABIX YHCEA, HCIIOAB30BATh IPH3HAKH AeAUMOCTH IeAbx unces, HOA u HOK marypasbmbx
YHCEA AASl PEITIEHUSA 3aAaY, IIPUMEHATH aATOPUTM EBKAMAA;

CBOOOAHO OIIEPHPOBATH ITOHATHEM OCTATKA ITO MOAYAIO, 3aIIICBIBATH HATYPAABHBIC YHCAA B
PA3AMYHBIX TO3UIIMOHHBIX CHCTEMAX CUUCACHHUS,;

CBODOAHO OIIEPUPOBATH IIOHATHAMH: AOrapudM HUHCAQ, AECATHYHBIC U HATYPAABHBIC

AorapudMs;

11



HCIIOAB30BATH CBOMCTBA AOTAPU(PMOB AAF IIPEOOPA3OBAHNA AOTAPUPMUIECKUX BHIPAKCHIL;

CBODOAHO OIIEPUPOBATDH HOHATHAME: KOMIIAGKCHOE YHUCAO H MHOMKECTBO KOMIIACKCHBIX YHCEA,
IIPEACTABAATD KOMIIACKCHBIC YHCAQ B AAT€OPANYIECKOI U TPUTOHOMETPUYIECKON (DOpPME, BBILIOAHATD
apudMeTIYECKHEe OIIEPALINH C HIMU U U300PaKaTh HA KOOPAHHATHOM ITIAOCKOCTH.

YpaBHeHUA 1 HEPABEHCTBA:

CBOOOAHO OIIEPHUPOBATH ITOHATUAMH: HPPALTHOHAABHEIC, IIOKA3ATEABHBIC U AOTAPU(DMIICCKHE
VpaBHEHUsA, HAXOAUTb HX PEIICHHUA C IIOMOIIBIO PABHOCHABHBIX IIEPEXOAOB HAHM OCYILIECTBAAA
IIPOBEPKY KOPHEIT;

CBOOOAHO OIIEPUPOBATH ITOHATUAMH: HPPALTHOHAABHEIC, ITOKA3ATEABHBIC U AOTAPU(DMIICCKHIE
HEPABEHCTBA, HAXOAUTD UX PEIICHMUA C IIOMOIIBIO PABHOCHABHBIX IIEPEXOAOB;

OCYIIIECTBAATE OTOOP KOPHEN IIPH PEILEHUH TPUTOHOMETPUYECKOTO YPABHCHIS,

CBOOOAHO  OIIEPHUPOBATH  IOHATHEM TPUIOHOMETPHYECKOE HEPABEHCTBO, IIPHMECHATH
HEOOXOANMBIE (DOPMYABL AAfl PEIIIEHUA OCHOBHBIX THIIOB TPUIOHOMETPHYICCKUX HEPABECHCTB;

CBOOOAHO OIIEPHPOBATH ITOHATHAMH: CHCTEMAa H COBOKYIIHOCTH YPABHEHHHI H HEPABEHCTB,
PABHOCHABHBIE CHCTEMBI M CHCTEMBI-CAGACTBHA, HAXOAUTH PEIIECHUA CHCTEMBI U COBOKYITHOCTEH
PAIIOHAABHBIX, HPPAIIMOHAABHBIX, IIOKA3aTEABHBIX M AOTAPU(PMUIECKUX YPABHEHUI M HEPABEHCTB;

peIaTe  pallMOHAABHBIC, HPPAIIMOHAABHBIC, IIOKA3aTCABHBIC, AOrapuMHUYECKHE K
TPUTOHOMETPHYECKHE YPABHEHUA U HEPABEHCTBA, COACPIKAIIINE MOAYAH U IIAPAMETPHI;

IIPUMEHATH IPaHUECKIE METOABI AAA PEIICHHA YPABHEHUH M HEPABEHCTB, a TAKKE 32Aa9 C
ITapaMETPAMI;

CBOOOAHO OIIEPUPOBATH IIOHATHAMU: CUCTEMA AMHEHHBIX YPABHEHHI, MATPHIIA, OIIPEACAHTEAD
MATpUIBEl 2 X 2 M €ro reOMETPHUYECKUI CMBEICA, HCIIOAB30BATh CBOMCTBA OIPEACAHTEAR 2 X 2 AAf
BBIYHCACHHA €r0 3HAYCHUSA, IIPUMEHATH OIPEACAUTEAH AASl PEIICHHA CHCTEMBl AHHEHHBIX
YPABHECHUI, MOAEAMPOBATb PEAABHBIE CHIYAITUN C IIOMOIIBIO CHCTEMBI AMHEHHBIX YPaBHEHUM,
HCCAEAOBATH IIOCTPOEHHBIE MOAEAM C ITOMOIIBIO MATPHI] M OIPEACAUTEACH, HHTEPIPETUPOBATDH
ITOAYYICHHBII PE3YABTAT;

MOAEAHUPOBATH PEAABHBIC CUTYAIIMH Ha fA3BIKE aATE€OPBI, COCTABAATH BEIPAKCHHSA, YPABHEHUA,
HEPABEHCTBA M HX CHCTEMBI IIO YCAOBHIO 3aAQ9H, HCCACAOBATH IIOCTPOEHHBIE MOAEAH C
HCIIOAB30BAHUEM alllIapaTa aAreOpEl, HHTEPIIPETUPOBATS IIOAYIEHHBIN PE3YABTAT.

®OyHKIMY U rpadUKH:

CBOOOAHO OIEPHUPOBATH HOHATHAMU: IIOKA3aTEAbHAsA U Aorapudmmdeckas (YHKIIHH, HX
CBOICTBA U IpadUKH, UCIIOAB3OBATh UX IPAPUKU AAF PEIICHUSA YPABHEHMIIT;

CTpouTh IpadpUKH KOMIO3UIHUH (DYHKIIUH C IIOMOIIBIO AEMEHTAPHOTO HCCACAOBAHUA H
CBOMCTB KOMITO3UIIIMH ABYX (DYHKITHIL;

CTPOHTH TEOMETPHYECKIE OOPA3bI YPABHEHHH 1 HEPABEHCTB HAa KOOPAMHATHON ITAOCKOCTH;

CBODOAHO OIIEPUPOBATH IOHATHAME: IPAHUKH TPHTOHOMETPUYECKUX (DYHKIIUI;

IIPUMEHATH (PYHKIIMH AA MOACAUPOBAHUA U UCCAEAOBAHHA PEAABHBIX IIPOIIECCOB.

Hauaaa MmaTeMaTueCKOro aHaAn3a:

CBODOAHO OIIEPHPOBATH IOHATHAMU: IIEPBOOOPA3HAA, OIPEACACHHBIN HHTEIPaA, HAXOAHUTH
IIEPBOOOPA3HBIE IACMEHTAPHBIX (DYHKIIUMI M BBYUCAATH uHTErpaA 1o dopmyse Hprorona-
AeliOHMIA;

HAXOAHTD IIAOIAAH IIAOCKUX (PUTYP 1 OOBEMBI TEA C IIOMOIIBIO HHTEIPAAA;

MMETh IIPEACTABACHHE O MATEMATHYECKOM MOACAMPOBAHHH Ha IIPUMEPE COCTABACHUSA
AuddepeHIIAABHBIX YPABHEHUI;

peIaTh IIPHKAGAHBIE 3aAa4YM, B TOM YHCAE COIHAABHO-9KOHOMHYECKOIO H (DHU3UYECKOTO

XapakTepa, CPCACTBAMU MATCMATHYICCKOTO aHAAN3A.
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Temarnueckoe IIAAHUPOBAHHE

10 KAACC
Ne HaumeHOBaHIE pa3A€AOB U KoangectBo yacos
BaexTponusble (11ndpoBEIE)
no/u TeM IPOrPaMMBbI Bcero Kownrp.
o0pa3oBaTeAbHBIE PECYPCHI
paboTel
MuoxecTBO AENCTBUTEABHBIX
qrceA. MHOIOYAEHBI.
1 Panmonaasnbre ypasuennsa u 28 1 https://resh.edu.ru/subject/16
HepaseHcTBa. CHcTeMBI
AMHEWHBIX YPABHEHIHI
ApudmeTaaecknii KOpeHb N-0i
2 crerrean. CBoricTBa u rpadpuk 11 1 https://resh.edu.ru/subject/lesson/5498/ start /272542
KOPH#A N-Oi CTEEHH.
Qyukinn n rpacdukm.
Crenennas KIIUSL C IIEABIM
3 CPYH 19 1 https://resh.edu.ru/subject/lesson/1559/start
IIOKA3ATEAEM.
HpparmmmonaAbHEIE ypaBHEHUA
IToxazareapnast KLU,
4 (pYH 10 1 https://resh.edu.ru/subject/lesson/3841/start /225573
IToxazaTeAbHBIE ypaBHEHHA
5 AOFapI/Iq)MI/I‘ICCKa.ﬂ (bYHKHI/IH- 18 1 https://resh.edu.ru/subject/lesson/3834/start/ 198687
Aorapudmurdeckue ypaBHCHHA
6 TpI/IrOHOMCTpI/I"ICCKI/IC 71 1 https://resh.edu.ru/subject/lesson/4324/start /199618
BEIPAKEHNA U YPAaBHEHNSA
7 ITocaepoBaTeAbBHOCTH T 5 https://resh.edu.ru/subject/lesson /5223 /start/326717
ITPOTPECCHH
Henpeprsanie KLU,
8 pep (pYH 19 1 https://resh.edu.ru/subject/lesson/4923 /conspect/200979
ITponspoanas
9 ITosropenne, 0600mIeHNE, 5 5
CHCTEMATH3AITIA 3HAHNI
OBIIEE KOAMYECTBO YACOB 136 9
I10 ITPOI'PAMME
11 KAACC
Ne HaumeHoBaHIEe pasAeAOB U TEM Koanuectso uacos Baexrponusie (HupPOBLIE)
n/a IPOTrPaMMBI Bcero Konrp. 06pasoBaTeAbHEIE PECYPCHI
paboTsl
1 MccaepoBanne PyHKIIHI € IIOMOIIBIO 2 1 https://resh.edu.ru/subject/lesson/6
HPOU3BOAHOM 115/train /36354
https://resh.edu.ru/subject/lesson/4
2 ITepBooOpasHan m mHTETPAA 12 1 .
ppOOOP p 163/main/39120/
I'paduku Tpuronomerpudeckux
3 (pp b . 'Ilf P 14 1 https://resh.edu.ru/subject/lesson/4
HKOUHA. TpurormoMerpudeckue
HIHHHL. 2P P 738/start/200420
HEpaBEHCTBA
4 WppanmmoHaAbHbIE, TOKA3aTEABHBIE I o4 1 https://resh.edu.ru/subject/lesson/4

AOTapHPMUYECKHE HEPABEHCTBA

155/conspect/38783
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https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/1559/start/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/6115/train/36354/
https://resh.edu.ru/subject/lesson/6115/train/36354/
https://resh.edu.ru/subject/lesson/4163/main/39120/
https://resh.edu.ru/subject/lesson/4163/main/39120/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4155/conspect/38783/
https://resh.edu.ru/subject/lesson/4155/conspect/38783/

https://resh.edu.ru/subject/lesson/4

5 Kommaekcuabie uncaa 10 1 115 /main /149109

https://resh.edu.ru/subject/lesson/4
730/main/149077

6 HarypaAbHbIE U IIEABIE YHCAQ 10 1

CucreMsl paIlMOHAABHELX,

7 HPPANHOHAABHBIX IIOKA32TEABHBIX U 12 1 https://resh.edu.ru/subject/51

AOTapU(MMUYIECKUX YPABHEHHH

https://resh.edu.ru/subject/lesson/1

8 3aaauu ¢ mapaMeTpaMu 16 1 980/ main
IT 600
9 OBTOPCHIHE, OOOOIHEHHUCE, 16 2 https://resh.edu.ru/subject/51

CHUCTEMATU3AIMS 3HAHUMI

OBIIEE KOAMYECTBO YACOB I10

[MTPOTPAMME 136 10
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https://resh.edu.ru/subject/lesson/4115/main/149109/
https://resh.edu.ru/subject/lesson/4115/main/149109/
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/1980/main/
https://resh.edu.ru/subject/lesson/1980/main/
https://resh.edu.ru/subject/51/

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YABTATAM OCBOEHUSA OCHOBHOI

OBPA30BATEABHOM ITPOTPAMMBI

10 KAACC
Koa .
ITpoBepsaembIe MpEeAMETHBIE PE3YABTATBI OCBOCHHA OCHOBHOM
IIPOBEPAEMOIO .
00pa3oBaTeABHON IIPOrPAMMBI CPEAHEr0 00IIero oopasoBaHus
pe3yAbTaTa
1 Ywucaa 1 BBIYUCACHUS
11 OrepupoBaTh HOHATHAME: PALIHOHAABHOE H ACHCTBHTEABHOE YHUCAO, OOBIKHOBCHHAS
U ACCATHYHAA APOOb, IIPOLICHTH
12 BermoanaTs apudMernyueckiue OIepanuy ¢ PaHOHAABHBIMU U ACHCTBUTCABHBIMH
YHCAAMU
13 BermoAHATs HPUOAMKEHHDIE BEIIHCACHUSA, UCIIOAB3YS IIPABUAA OKPYIACHUSA, ACAATH
' IIPUKUAKY U OIICHKY PE3YABTATA BBIUICACHIIH
OrmepupoBath HOHATHAMH: CTEIIEHb C IIEABIM ITOKAa3aTEAEM, CTaHAApTHad opma
14 3aIHCH  ACHCTBHTEABHOIO YHCAQ, KOPEHb HATYPAABHOH CTEIIEHH; HCIIOAB30BATH
ITOAXOAAIIYIO (DOPMY 3AITHCH ACHCTBUTEABHBIX YHCEA AAA PEILICHHSA IIPAKTIYCCKHX
3aAa9 U IIPEACTABACHUA AAHHEBIX
OmepupoBarh MHOHATHAMU: CHHYC, KOCHHYC M TAHICHC IIPOH3BOABHOIO VIA3;
1.5 HCIIOAB30BATP 3aIIHCh IPOU3BOABHOIO YIAa Yepe3 OOpaTHBIE TPUTOHOMETPHUECKUE
dyHKIIIT
2 YpaBHEHNA B HEPABEHCTBA
OmepupoBath  HOHATHAMU:  TOMACCTBO, YPaBHECHHE, HEPABEHCTBO, IICAOC,
2.1 PALIMOHAABHOE, HPPALMOHAABHOE YpaBHEHHUE, HEPABEHCTBO, TPHIOHOMETPUIECKOE
ypaBHEHIE
29 Beimoanstes  1mpeoOpasoBanuA  TPUIOHOMETPUYECKHX —BHIPAKEHHH M PEIIATh
TPUTOHOMETPUYECKUE YPABHCHHS
BeimoansTs  1mpeoOpasoBaHmsA — IIEABIX, PALMOHAABHBIX K HPPAIHOHAABHBIX
2.3 BBIPAKCHHUI U PEIIATh OCHOBHBIC THIIBI IIEABIX, PALIMOHAABHBIX H UPPALHOHAABHBIX
YPaBHEHUI 1 HEPABEHCTB
24 [TpumeHATS ypaBHEHHSA U HEPABCHCTBA AASl PEIIICHHUA MATEMATHYCCKIX 32AAY H 33A24
U3 Pa3SAMYHBIX 00AACTEN HAYKH U PEAABHON KU3HU
MoAeAnpOBaTh pEAABHBIC CHTYALIMH HA f3BIKE AATEOPBI, COCTABAATH BBIPAKCHUI,
2.5 ypaBHEHHsA, HEPABEHCTBA 110 YCAOBHUIO 3aAAYH, HCCACAOBATDH IIOCTPOEHHBIE MOAEAHU C
HCIOAB30BAHHEM AIIAPATa AATCOPBI
3 @yuxnnn u rpadpuku
Onepuposars HOHATHAMA: (PYHKIIHA, CIIOCOOBI 3aAaHuA (PYHKIIHH, OOAACTb
3.1 OIIPEACACHHA K MHOKECTBO 3HAYEHHUI (PYHKIHH, Ipadpuk (YHKIHH, B3aHMHO
obparHble (DYHKIIIH
30 OrnepupoBarh HOHATHAMU: YETHOCTb M HEYETHOCTh (DYHKIMM, HYAH (YHKIUH,
' IIPOMEIKYTKH 3HAKOITOCTOSHCTBA
3.3 Hcrioap3oBats rpadpukn OYHKIIMI AAA PEIIICHHUS YPaBHCHUI
34 Crpours u 4urarh IpadpUKH AMHEHHON (PYHKIIHH, KBAAPATUYIHON (OYHKIUH,

CTEITEHHON (DYHKITHH C IIEABIM ITOKA3aTEACM
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Hcroar3oBars rpadpuxu YHKIUNA AAA HCCACAOBAHUSA IIPOLIECCOB M 3aBUCHMOCTEH

3.5 IIPU PEIICHUH 3aA8Y U3 APYTHX VIeOHBIX IIPEAMETOB U PEAABHON YKU3HH, BBIPAKATH
dopMyraMIT 3aBHCHMOCTH MEHKAY BEAMIHHAMI
4 Hagaaa maremaTimaeckoro anaAmsa
41 Omnepuposatb TTOHSTTYSMIT: ITOCAEAOBATEABHOCTD, apudmernyeckas "
' TeOMETPHYIECKAS IIPOIPECCHHU
40 OrmepupoBath HOHATHAMH: OECKOHEYHO YOBIBAIOIIAA T€OMETPUICCKAS IIPOrPECCHs,
’ cyMMa OECKOHEYHO YOBIBAFOIIEH T€OMETPHIECKON IIPOIPECCHH
4.3 3aAaBaTh IIOCACAOBATEABHOCTH PASAMYHBIMH CIIOCODAMMI
44 HMcrroAp30BaTh CBOWCTBA ITOCAEGAOBATEABHOCTEH M IIPOTPECCHH AAfl  PEITIeHHA
’ PEaABHBIX 3aAaY ITPHKAAAHOTO XapaKkTepa
5 MuoxkecTBa 1 AOTUKA
5.1 OneprpoBaTh MOHATHAMHI: MHOKECTBO, OITEPAIINH HAA MHOKECTBAME
5o McrioAp30BaTh  TEOPETUKO-MHOKECTBEHHBIH —aIllIapaT AAA OIIMCAHHUA PEaAbHBIX
’ IIPOIIECCOB U ABACHUMN, IIPU PEILICHNUN 3aAaY U3 APYTHX YICOHBIX IIPEAMETOB
5.3 OrnepupoBaTh HOHATHAME: OIIPEACACHIIE, TEOPEMA, CAEACTBHE, AOKA3aTEABCTBO
11 KAACC
Koa .
ITpoBepaembie MpeAMETHBIE PE3YABTATHI OCBOCHHA OCHOBHOM
IIPOBEPAEMOrO o
00pa30BaTEABHOM IIPOIPAMMBI CPEAHETO O0IIero 00pa3oBaHuA
pe3yAbTaTa
1 YricAa ¥ BEIYHUCAECHUS
OmnepupoBarh HOHATHAMHI: HATYPAABHOE, IIEAOE HYHCAO; HCIIOAB30OBATH ITPU3HAKH
1.1 ACGAHMOCTH IIEABIX YHCEA, PA3AOKEHUE YHCAA HA IPOCTBIE MHOMKUTEAN AAS PEIICHUSA
3aA29
1.2 Omneprposath HOHATHEM: CTEIIEHD C PAITHOHAABHBIM ITOKA3aTEAEM
13 OnepupoBarb HOHATUAMU: AOTAPU(M HUHCAA, ACCATUYHBIE U  HATYPAABHBIC
’ AorapudMbr
2 VpaBHeHUA 1 HEPABEHCTBA
[IprmensTs CBOWMCTBA CTEHEHH AAfl IIPEOOPA3OBAHHSA BBIPAKEHHH, OIIEPHPOBATDH
2.1 ITOHATHAMH: IIOKA3aTEABHOE YpPaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
ITOKa3aTEABHBIX YPABHEHHUIT U HEPABEHCTB
BeimoAnaTs 11peobpa3soBaHusA BEIPAKEHHE, COAEP/KAIINX AOTAPHMBL; OLIEPUPOBATDH
2.2 ITOHATHAME: AOraprOMUYECKOE YPABHEHIE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
AOrapuMUYECKUX YPABHEHUI U HEPABCHCTB
2.3 HaxoauTs perreHus mpocTefIuX TPUTOHOMETPHIECKIX HEPABEHCTB
24 OmnepupoBare IOHATUAMH: CHCTEMa AHHEHHBIX VpaBHEHHH u €€ peIlIcHuE;
’ HCIIOAB30BATh CUCTEMY AMHCHHBIX YPABHECHUN AASl PEIICHUSA IIPAKTHYICCKUX 3aAQY
25 Haxoaurs pereHns IPOCTEHIMHX CHCTEM X COBOKYIIHOCTCH PAaIIMOHAABHBIX
’ ypaBHEHHUIT 1 HEPABEHCTB
MOAEAHPOBATE pPEAABHBIE CHTYALIMH HA f3BIKE AATEOPBL, COCTABAATD BBIPAMKEHUS,
2.6 YpaBHEHHs, HEPABEHCTBA M CHCTEMBI ITO YCAOBHFO 33Aa9H, MCCAEAOBATH ITOCTPOECHHEIE
MOACAH C HCIIOAB30BAHHEM aIllIapaTa aAreOpsl
3 Oyuaxinn u rpadpuku
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Omnepuposarh HOHATUAMU: ITEPHOANYECKAd (PYHKIIHA, IIPOMEKYTKA MOHOTOHHOCTH

prHKLII/II/I, TOYKH BKCTpCMyMa @yHKL[I/II/I, HANOOABIIIEE WM HANMEHDBIIIEE 3HAYECHUS

3.1
PYHKITIH HA IIPOMEKYTKE; HCIOAB30BATH HX AAS HCCACAOBAHUA (DYHKIINH, 3aAAHHOIM
rpacpukom
OmnepupoBare mOHATHAMI: TPAdUKH  ITOKA3ATEABHOM, AOTAPUPMUYICCKON U
3.2 TPUTOHOMETPUYECKNX (DYHKIIHE; M300PaKATh UX HA KOOPAHMHATHOH ITAOCKOCTH H
HCIIOAB30BATh AAfl PEIIICHUSA YPABHEHUIT H HEPABEHCTB
33 I/I306pa>1<aTb HA KOOPAHMHATHOH ITAOCKOCTH rpacpmcn AUHCHHBIX YPABHCHHH U
’ HCIIOAB30BATh HX AAfl PEIIEHHUA CHCTEMBI AUHEHHBIX YPAaBHECHHUI
34 Hcrroap3oBars rpapuku (OyHKITHH AAS HCCACAOBAHISA IIPOLIECCOB U 3aBUCHMOCTEH U3
’ APYTHX yIeOHBIX AUCIIUIIAHH
4 Hawaaa matemMaTIdaeckoro anaAnsa
OmnepupoBarb IOHATHAMH: HEIPEPBBHAA (DYHKIUA, IIPOU3BOAHAA (DYHKIIH;
4.1 HCIIOAB30BATh T€OMETPUIECCKUN U (DU3UUICCKUI CMBICA IIPOU3BOAHOI AASl PEILICHHSA
3aAa4
40 HaxoAnTh IPOU3BOAHBIE SIAEMEHTAPHBIX (DYHKITHI, BEIYUCAATD IIPOU3BOAHBIC CYMMBI,
’ IIPOU3BEACHHA, YACTHOIO (DYHKIIMI
43 Mc11oAb30BaTh IIPOM3BOAHYIO AAfl MCCACAOBAHUA (DYHKIIMHM HA MOHOTOHHOCTH U
’ 3KCTPEMYMBI, IPUMEHATD PE3YABTATH HCCAEAOBAHHA K IIOCTPOEHUIO IPadOHKOB
A4 Mc1ioAp30BaTh  IIPOM3BOAHYIO  AAfl  HAXOMACHHSA HAHAVYIIEIO PpEIIeHUA B
’ IIPUKAAAHBIX, B TOM YHCAE COITHAABHO-IKOHOMUYIECKHX, 3aA29aX
45 OnepupoBarh HOHATUAMA: IEPBOOOPA3HAA U UHTEIPAA; IOHHUMATD IEOMETPUYIECKHIE
’ 1 PU3HIECKUI CMBICA HHTEIPAAd
4G HaxoAuTts 1epBOOOpasHbIE 3AEMEHTAPHBIX (DYHKIUI, BBEIYHCAATH HHIEIPAA IIO
dopmyae Herorona — Aefibruma
47 Perrare  11puxkAasHBIE  3aA29H, B TOM YHCAE COI[HAABHO-IKOHOMHYECKOIO U

CpI/ISI/I‘-IGCKOI“O XapaKkTepa, CPEACTBAMU MATEMATHYICCKOI'O aHAANU3A

ITPOBEPAEMBIE DAEMEHTDBI COAEPKAHIM A
10 KAACC

Koa

ITpoBepAeMEBIil 5AEMEHT COACPIKAHUA

YucAa 1 BEIYUCAEHUS

1.1

Parmonaspneie  umcaa. OOBIKHOBEHHBIE M AECATHYHBIE APOOH, IIPOLIEHTBI, OECKOHEYHBIE
[IEPUOANYECKHE  APOOH. ApH(METHIECKHE OIepaluyd C  PALMOHAABHBIME  YHCAAMU,
IIpeoOPa3OBAHUA YHUCAOBBIX BBIpaKeHNN. [lpumMeneHme ApoOel M IIPOLIEHTOB AAfA PEILICHUSA

IIPUKAAAHBIX 32A29 U3 PA3AMYIHBIX OTPACAEM 3HAHUN U PEAABHOM KU3HHU

1.2

ACﬁCTBHTCAbeIC YHCAAQA. PaL[I/IOHa/\bele U HPPANHUOHAABHBIE YHCAQA. ApI/ICpMCTI/I‘ICCKI/IC
orepanuu ¢ ACHUCTBUTEAbBHBIMI YHCAAMIU. HPI/I6AI/I)KéHHI:IC BBIYHCACHUA, IIPABUAA OKPYTACHUS,

IIPUKHAKA 1 OLICHKA PE3yAbTATA BBIYHICACHUI

1.3

Cremenp ¢ meabiM 1okasareaeM. CraHaaptHasd ¢opma 3aIHCH  ACHCTBUTEABHOIO UHCAAQ.
Mcrmoap3oBaHue IOAXOAAIIECH (DOPMBI  3AIIHMCH  ACHCTBUTEABHBIX UHCEA AAS  PEILICHUSA
IIPAKTHYECKAX 32AY U IIPEACTABACHUA AAHHDIX

1.4

Apr@METHIECKHI KOPEHb HATYPAABHOH cTemeHu. AeHcTBHA ¢ apHDMETHYICCKUMI KOPHAMI

HATYPAABHOI CTEIIEHU
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15 CuHyc, KOCHHYC M TAHICHC YHCAOBOIO apIyMEHTAa. APKCHHYC, APKKOCHHYC, APKTAHICHC
HYHICAOBOIO APIyMEHTA
2 VpasHeHus 1 HepaBEHCTBA
2.1 TOKAECTBA U TOKACCTBEHHBIE IIPEOOPA3OBAHISA
20 IIpeobpasoBanre TPUTOHOMETPHUYCCKUX —BeIpaxeHUN. (OCHOBHBIE TPHUTOHOMCTPUYCCKIC
' dopmyasr
2.3 Vpasuenue, xopens ypasuenud. Hepasercrpo, perrenue HepaBeHCTBa. MeTOA HHTEPBAAOB
2.4 Perrrerne measx 1 ApOOHO-PAIIHOHAABHBIX YPABHCHIH 1 HEPABCHCTB
2.5 Perrenne uppannoHaAbHBIX YpaBHEHUI U HEPABCHCTB
2.6 Perrrerme TpuroHOMETpHYECKHX YpaBHEHHIT
97 Ilpumenenune ypaBHEHHH M HEPAaBEHCTB K PEIICHUIO MATEMATHYECKHUX 3aA29 U 33Aa9 M3
' Pa3sAMYHBIX 0OAACTEH HAYKH U PEAABHOM KU3HU
3 Oyuxunn 1 rpadpuku
3.1 Oyuximsd, cnocoos 3aaanud dyukiun. I'padpux dyukimn. Bsaumuo obparubie yHKITHH
30 Obaactp onpeAeAeHHA U MHOKeCTBO 3HadeHHH dynkiuu. Hyanm dyaxnmm. [Tpomexyrku
' 3HAKOITOCTOAHCTBA. U€THBIE N HeUETHBIE (DYHKIIIH
33 Crenennas (QyHKINA C HATYPAABHBIM U LEABIM ITOKasaTeaeM. E€ cporictBa u rpacpuk. CoticTBa
' u rpacHK KOPHS 7-OH CTEICHH
34 TpuroHomerpudeckas OKPY/KHOCTb, OLIPEACACHHE TPUIOHOMETPHYECKUX (PYHKIIMHA IHCAOBOTO
' apryMeHTa
4 Hagaaa maTemaTmdaeckoro anaamsa
A1 ITocaeaoBareapHOCTH, CIIOCOOBI 3aAaHuA ITOCAEAOBATEABHOCTEH. MonoToHHBIE
' ITOCACAOBATEABHOCTH
ApndmeTHaeckas B TeOMETPUYECKas IIPOIPecCu. beckonedHno yOBIBAIOIAs TeOMETPHUYICCKAs
42 mporpeccust. Cymma OecKOHEYHO yOBIBaroIed reoMerpudeckoil mporpeccun. Popmyaa
' CAONKHBIX IIPOLEHTOB. VICIOAB3OBAHME IIPOIPECCHM AAf  PEIICHUA PEAABHBIX  33Aad
IIPUKAAAHOTO XapakTepa
5 MuoxecTBa 1 AOTHKA
MHOXeCTBO, OIlepalluu HaA MHOxectBamu. Amarpammer Diiaepa — Bewnna. [lpumenenwne
5.1 TEOPETUKO-MHOKECTBEHHOIO aIIapaTa AAA OIHCAHHUA PEAABHBIX IIPOIIECCOB M ABACHHUI, IpU
PEILIEHUH 33A29 U3 APYIHUX YI€OHBIX IIPEAMETOB
5.2 Omnpeaeaenne, TeopemMa, CAEACTBHE, AOKA3aTEABCTBO
11 KAACC
Koa ITpoBepAeMBbIil 9A€MEHT COACPIKAHUA
1 UYrrcaa u BEIMHICACHIA
1.1 Harypaabasie i 1ieArte uncaa. [IpusHakm AEAMMOCTH IIEABIX YHICEA
1.2 CrereHp ¢ parimoHaABHBIM ITOKa3aTeAeM. CBOMCTBA CTCIICHH
1.3 Aorapudm gncaa. AecATHYHBIE 1 HATYPAABHBIE AOTaPHU(OMBI
2 VpasHeHUA 1 HEPABEHCTBA
2.1 I1peobpazoBanue BBIPAKEHUM, COACPIKAIINIX AOTAPUQPMBI
2.2 I1peobpazoBanue BBIPAKEHHI, COACP/KAIINX CTEIICHN C PAIIMOHAABHBIM IIOKA3aTEACM
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2.3

ITprMepsr TPUTOHOMETPUYIECKUX HEPABECHCTB

2.4 IToxasaTeAbHBIEC YPABHEHHA 1 HEPABCHCTBA

2.5 Aorapudmudeckie ypaBHEHNs H HEPABEHCTBA

26 CucreMel AHMHEHHBIX ypaBHeHHN. PeIlleHHe IIPHKAGAHBIX 33A29 C IIOMOIIBIO CHCTEMEI
' AMHEHBIX YPABHEHHIT

2.7 CucreMBl B COBOKYITHOCTH PAITHOHAABHBIX YPABHCHHH 1 HEPABEHCTB

28 [IpumeHeHHEe ypaBHEHUI, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMATHYICCKUX 3aAaY U 3aAa9
' 13 PA3AMYHBIX OOAACTEH HAYKH M PEAABHOM KI3HH
3 Oyuxunn 1 rpadpuku

31 Oyuxuus. [leprnoangeckue dyaxnnn. [Tpomeky Tk MOHOTOHHOCTH (PyHKITHE. MakcuMyMmsl 1
' MuHHEMYMEL (pyHKIHH. HanboAbiee 1 Haunmenbiiee 3HadeHuE (DYHKIIUH HA IIPOMEKYTKE

3.2 Tpuronomerpryeckue (OYHKIIHH, UX CBOHCTBA U IpadHKH

33 [TokasareApHas u Aorapudmudeckas (PYHKIINM, HX CBOHCTBA U rpadpuKu

3.4 Hcrroap3oBanue rpadukoB (DYHKIINN AAF PEILIEHNA YPABHEHUH 1 AMHEHHBIX CUCTEM

35 HcroapszoBanue rpadukoB (DYHKIMIA AAfl HCCACAOBAHUA IIPOIIECCOB M 3aBUCHMOCTEHH,
' KOTOPBIE BOSHUKAIOT IIPH PEIIIEHUH 3aA2Y U3 APYIUX YIEOHBIX IIPEAMETOB U PEAABHOI KU3HU
4 Hagaaa maTemMaTmdaeckoro anaAmsa

4.1 Henpepeubie pyaxmmm. MeToA HHTEPBAAOB AAfl PEIICHUA HEPABEHCTB

4.2 INpoussoaras dpyukmn. ['eomerprdaeckuii 1 PU3NIECKUA CMBICA IIPOU3BOAHOM

43 I1poussoansie sAeMeHTApHBIX (DYHKIHH. DPOPMYABI HAXOKACHHA IIPOH3BOAHOH CYMMEL,
' IIPOU3BEACHHA U YACTHOTO (DYHKIINN

44 IIprmeHeHHE IPOU3BOAHON K HCCACAOBAHHIO (DYHKINIH HA MOHOTOHHOCTH H 3KCTPEMYMEL
' HaxoxaeHre HANOOABIIIETO U HAUMEHBIIIETO 3HAYCHHA (DYHKIIMH Ha OTPE3Ke

45 I1prmeHeHHE IPOU3BOAHOM AAS HAXOKACHHSA HAMAYUIIIEIO PEILIEHUA B IPUKAAAHBIX 3aA294X,
' AASl OIIPEACAEHHSA CKOPOCTH IIPOIIECCA, 3aAAHHOIO (POPMYAOH HAH IpadHUKOM

4.6 [TepBoobpasuasn. TabAnria repBoOOpPasHEIX

47 WNuTerpan, ero reoMeTpryecKui 1 (PU3UIECKUIT CMBICA. BordncaeHue naTErpasa 1o popmyae

Hryrorona — Aeritbuauma

ITPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHIA K PESYABTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEABHON ITPOTPAMMBI CPEAHETO
OBIIIET'O OBPA3OBAHMUA

MPOBEPAEMOIO

TpeboBaHuA

Koa

ITposepsaembie TpebOBaHMA K IPEAMETHBIM PE3YABTATAM OCBOEHHA OCHOBHOM
00pa3oBaTeABHON MPOIrPAMMBI CPEAHEr0 001ero oopasoBaHus

Baasenme MeroaaMm  AOKA3aTEABCTB, AATOPHTMAMH PEIICHHA 3aAad; YMEHHE
dOpMyAHpPOBATE H OIEPHPOBATH IOHATHAMU: OIIPEACACHHE, AKCHOMa, TEopema,
CAEACTBHE, CBOWCTBO, IPH3HAK, AOKA3aTEABCTBO, PABHOCHABHBEIE (DOPMYAHPOBKU;
OpPHUMEHATH HX; YMEHHEC (POPMyAHPOBATE OOpATHOEC M  IIPOTHBOIIOAOKHOE
VTBEPKAEHUE, HPUBOAUTL IIPUMEPHI M KOHTPIPHUMEPHI, HCIIOAB30BATH METOA
MATEMATHYECKOI MHAYKIINH; IIPOBOAUTD AOKA3ATEABHBIE PACCY:KACHHSA IIPU PEILICHUT
32A29, OIICHHBATH AOTHYECKYIO IPABHABHOCTD PACCY:KACHHE; YMEHHE OIEPHPOBATDH

IIOHATHUAMMA: MHOKECTBO, IIOAMHOKCECTBO, OIIEpalHM HAA MHOXCECTBAMH,; yMCHUC

HCIIOAB30BATH TCOpCTHKO—MHO)KCCTBCHHBIfI annapaT AAA OIIHMCAHUA peaAI)HI)IX
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IIPOIIECCOB U ABACHUI W IIPU PEINECHHM 3aAAY, B TOM YHCAC U3 APYTHX YICOHBIX
IIPEAMETOB; YMEHIE OIIEPUPOBATH ITOHATHAME: Tpad, CBASHEIA rpad, AepEBO, LIUKA,
rpad Ha IIAOCKOCTH; YMEHHE 32AaBATH U OIIICHIBATE rPadbl PASAMYIHBIMU CIIOCODAMHE;

HCIIOAB30BATD IPABI IIPH PEIICHHH 33AAY

VMeHne omepupoBaTh HOHATHAMU: HATYPAABHOE UHCAO, IIEAOC YHCAO, CTCIICHB C
IICABIM ITOKA3aTCAECM, KOPCHb HATYPAABHOI CTCIICHH, CTCIICHb C PAIIHOHAABHBIM
IIOKA32TEAEM, CTCICHb C ACHCTBHTEABHBIM IIOKA3aTEACM, AOTAPU(M UHCAQ, CHHYC,
KOCHHYC W TaHTEHC IIPOHM3BOABHOTIO UHCA2, OCTATOK ITO MOAYAIO, PAITHOHAABHOE
9ICAO, HPPAIIMOHAABHOEC YHNCAO, MHOKECTBA HATYPAABHBIX, IICABIX, PAITHOHAABHBIX,
ACHCTBHTEABHBIX YHCEA; YMEHIE UCIIOAB30BATh IIPH3HAKA ACAMMOCTH, HAMMEHBITIHIT
001Nl ACAUTEAD H HAaUMEHbIIIEE OOIIee KPATHOE, AATOPUTM EBKAUAA IIPH peIlieHIH
32A29; 3HAKOMCTBO C PA3AHYHBIMU ITO3UIIMOHHBIMU CHCTEMAMHU CYNCACHUSA; YMCHIC
BBIITOAHAT BBIYHCACHHE 3HAYCHHUI 1 IIPEOOPA3OBAHNA BBIPAKCHUIN CO CTCICHAMHI U
Aorapudmamu, IpeoOpasoBaHUA APOOHO-PALIMOHAABHBIX BBIPAXKCHUI; yMEHUE
OIIEPUPOBATh IOHATHAMU: IIOCACAOBATEABHOCTD, apU(METHYECKas IIPOIPECCHH,
I€OMETPHYECKAS IIPOIPECCUs, DECKOHEYHO YOBIBAIOIIAA IEOMETPHYIECKAs IIPOIPECCHS;
YMEHHE 32A2BATh ITOCACAOBATEABHOCTH, B TOM YHCAE C IIOMOIIBIO PEKYPPEHTHBIX
dopMyA; YMEHHE OIEPHPOBATH IIOHATHAMHU: KOMIIAGKCHOE YHCAO, COIPSKEHHBIC
KOMIIAGKCHBIE YHCAQ, MOAYAb H apPIYMEHT KOMIIAEKCHOIO YHCA4, (hOpMa 3aIUCH
KOMITAGKCHBIX YHCEA (F€OMETpHUYECKasd, TPUIOHOMETPHUYECKad H aAreOpamdeckas);
YyMETb IIPOU3BOAUTH APH(MMETHYECKHE ACHCTBHA C KOMIIACKCHBIMU YHCAAMI;
IIPUBOAMTH ~IPUMEPBl  HCIIOAB30BAHUA KOMIIAGKCHBIX YHCEA; OIEPHUPOBATH
ITOHATUAMU: MaTpHIa 2X2 1 3X3, OIIPEACAUTEAD MATPHIILI, TEOMETPUIECKHI CMBICA

OIIPCACAUTEASA

Vmenne OHCpI/IpOBaTb IIOHATHUAMM: paL[I/IOHaAbeIC, I/IppaL[I/IOHaAbeIC,
ITIOKA3aTCABHBIC, CTCIICHHBIC, AOFa.pI/ICi)MI/I‘-ICCKI/IC, TpI/II‘OHOMCTpI/I‘ICCKI/Ie ypaBHCHI/IH nu
HCp ABCHCTBAa, MX CHCTCMBI;, YMCHHC onepHp OBAaTh ITOHATHUAMMI: TOXKAECTBO,
TOKAECTBEHHOC npeo6pasoBaHHe, y‘paBHCHI/IC, HepaBCHCTBO, CHCTEMA ypaBHCHI/II;’I n
HCpaBeHCTB, PaBHOCHABHOCTD ypaBHeHI/Iﬁ, HCpaBeHCTB u CHCTEM; YMCHHC pemaTb
ypaBHeHI/IH, HCpaBeHCTBa N CHUCTEMBI C IIOMOIIIBIO paSAH‘{HbIX HpI/IéMOB; pemaﬂ;
ypaBHCHI/IH, HGPZLBCHCTBQ. N CHCTEMBI C HapaMéTpOM; HpI/IMﬁHHTb y‘p’ZLBHéHI/IH,
HépaBCHCTBﬁ, HUX CHCTEMBI AAA pCH_IéHI/IH MATEMATUYICCKUX 3aAa9 M 33aAa9 W3

paSAI/I‘IHI)IX obaacreit HAyKIT 1 pCaAbHOfI KU3HU

VMenue onepupoBarh HOHATHAMU: (PYHKIIHA, YETHOCTD (DYHKIIUHU, IIEPUOATIHOCTD
(byHKIIUMH, OrPaHUYECHHOCTh (DYHKIIHH, MOHOTOHHOCTh (DYHKIIHH, 9KCTPEMYM
dyHKIIIH, HAUOOABIIIEE M HAHMEHbIIEE 3HAYCHHA (DYHKINN Ha IIPOMEKYTKE,
HeupepbBHAA (PYHKIMA, aCHMUTOTH rpadpuxa (YHKIHH, IIepBasg U Bropad
HPOHU3BOAHAA (DYHKIIUH, IEOMETPHYCCKUAN M (PU3HYECKUI CMBICA IIPOHU3BOAHOH,
11epBOOOpasHas, OIPEACAEHHBIN HHTEIPAA; YMEHHE HAXOAHTH ACHMIITOTEI Ipadpuka
PYHKIIIH; yMEHUE BBIYUCAATH IIPOU3BOAHBIE CYMMBI, IIPOU3BEACHH:A, YACTHOIO U
KOMIIO3UITHE (PYHKIINH, HAXOAUTH YPABHEHME KACATEABHOHM K rpadpuky (PyHKIIHM;
YMEHME HAXOAWUTH IIPOH3BOAHBIC IACMEHTAPHBIX (PYHKIINIH; YMEHHE HCIIOAB30BATH
IIPOU3BOAHYIO AAfl HCCACAOBAHHA (DYHKITHH, HAXOAUTD HANOOABIIINE M HAUMEHBIIIIE
3HadeHuA (PYHKIHUH; CTPOUTH IPaPUKUI MHOTOYACHOB C HCIIOAB30BAHHEM alllIapara
MATEMATHYIECKOIO AaHAAU3A; IIPIMEHATD IIPOUZBOAHYIO AASl HAXOMKACHHA HAHAYUIIIETO

pCH_ICHI/Iﬂ B HpI/IKAQ_AHI)IX, B TOM YHMCA€ COIIMAABHO-3KOHOMMUYCCKHUX M q)I/I3I/I"ICCKI/IX

33Aa44X; HAXOAUTD IAOIIAAU H OOBEMBI (PUIYP C IIOMOIIBIO HHTETPAAQ; IIPUBOAUTD
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IIPUMEPBI  MATEMATHYECKOIO MOAEGAHPOBAHUA C IIOMOIIBIO AMM@EPEHIINAABHBIX

YpaBHEHUI

VMmenue omepupoBate moHATHAMN: rpadpux  (yHKIHH, 0OpaTHad (YHKINS,
KOMITO3HUIIUA (DYHKIUIM, AMHEHHAS (DYHKINA, KBAAPATHYHAA (DYHKIINA, PALITOHAABHAS
dyuxmma, cremeHHas (PYHKINA, TPUTOHOMETPHUYECKHC (DYHKIHH, OOpaTHBIC
TPHUrOHOMETPUYECKUE (DYHKIIMH, ITOKa3aTEABHAS H Aoraprudmudeckas (OyHKITHH;
yMeHHe CTpOUTh IpaddHKH H3yYeHHBIX (DYHKIUI, BBIIOAHATH IIPe0OpasOBaHMA
rpacdukoB (OYHKIUIH, HCIIOAB30BATh IPAPUKA AAfl H3YYEHHA IIPOLIECCOB K
3aBHCHMOCTCH, IIPU PCIIICHUH 3aAa9 U3 APYIHX YICOHBIX IIPEAMETOB M 32AaY M3
PEAABHOH IKM3HH; BEIPAKATDE (DOPMYAAMH 3aBHCHMOCTHA MEKAY BEAHMYIHAML,
HCIIOAB30BATH CBOHCTBA U rpaduky (DYHKIIUI AAS PEIIICHHUSA YPABHEHUIT, HEPABEHCTB
U 33A29 C IIApaMETPaM{; H300PAKATH HA KOOPAHMHATHOH ITAOCKOCTH MHOMKECTBA

peIIeHn ypaBHEHUI, HEPABEHCTB U HX CHCTEM

VMeHue perars TEKCTOBBIE 33AAYM PA3HBIX THIIOB (B TOM YHCAC Ha IIPOLIEHTHI, AOAH
M 9aCTd, HA ABHUKEHHE, PabOTy, CTOMMOCTb TOBAPOB M YCAYI, HAAOTH, 3aAAYH M3
00AACTH YIIPABACHUA AMYHBIME U CEMEHHBIMI (DHHAHCAMM); COCTABAATD BBEIPAKCHHH,
YPaBHEHHUSA, HEPABCHCTBA M HMX CHCTEMBI IIO YCAOBHIO 3aAQYH, MCCACAOBATH
IIOAYIEHHOE PpEIIEHNE U OLEHHBATH IIPABAOIIOAOOHOCTD PE3YABTATOB; YMEHUE
MOAEAMPOBATL PEAABHEIEC CHTYAIIUN HA A3BIKE MATEMATHUKM; COCTABAATD BHIPAKEHUH,
YPaBHEHHUSA, HEPABCHCTBA M HMX CHCTEMBI IIO YCAOBHIO 3aAQYH, MCCACAOBATH
ITOCTPOEHHBIE MOACAH C HCIIOAB30BAHHEM AallllapaTa aAreOpbl, HHTEPIPETHPOBATH

ITOAYYEHHEIN PE3YABTAT

VMeHne omepupoBaTh  IOHATHAMI — CpeAHee — aprMETHYCCKOE, MCAHAHA,
HanOoABIIICE M HAUMCHBIIICEC 3HAYCHMA, pasMaX, ANCICPCHA, CTAHAAPTHOC
OTKAOHEHHE  9YHCAOBOIO  HabOpa; YMEHHE  H3BACKATb, HHTEPIIPETHPOBATDH
nHAOPMAIIIIO, IPEACTABACHHYIO B TaOAHMIAX, Ha AHMArpamMMmax, rpadukax,
OTPAKAFOIIYIO CBOMCTBA PCAABHBIX IIPOLICCCOB M ABACHHM; IIPCACTABAATD
nHAOPMALIMIO C IOMOIIBIO TaOAHUII M AHAIPAMM; HCCACAOBATH CTATHCTHYECKHE
AAHHBIE, B TOM 9HCA€ C IPUMECHEHHEM IPA(DUICCKUX METOAOB H IACKTPOHHBIX
CPEeACTB; TpapUYIEeCKH UCCACAOBATH COBMECTHBIE HAOAFOACHHSA C IIOMOIIBIO AUATPAMM

PACCENBAHNA U AMHEMHOM PErpeccun

VMeHue onepupoBaTh IIOHATHAMH: CAYYAWHBIA OIBIT H CAYYAHHOE COOBITHE,
BEPOATHOCTb ~ CAYYAHHOTO  COOBITHf; YMEHHE BBIYHUCAATD  BEPOATHOCTH  C
HCIIOAB30BAHHEM TIPaPHIECKUX METOAOB; IIPUMCHATH (DOPMYABI CAOMKEHHS U
YMHOKEHHA BEPOATHOCTEH, (DOPMyAy IOAHOH BepoATHOCTH, (hopmyay bepryaamn,
KOMOHHATOPHBIE (DAKTBI U (DOPMYABI; OLIEHUBATH BEPOATHOCTH PEAABHBIX COOBITHI;
yMEHHE OIEPHUPOBATH IMOHATHAMU: CAyYafiHas BEAMYHHA, PACIPEACACHUE
BEPOATHOCTEN, MATEMATHYECKOE OKUAAHHE, AUCHEPCHA U CTAHAAPTHOE OTKAOHEHNE
CAYYAHHON BEAMYHHBI, (DYHKIINHU PACIPEACACHHA U IIAOTHOCTH PaBHOMEPHOIO,
ITOKAa32TEABHOIO M HOPMAABHOIO PACIIPEACACHUII; YMEHHE HCIIOAB30BATh CBOMCTBA
HU3YYEHHBIX PACHPEACACHHE AAfl PEIICHHUA 3aA2Y; 3HAKOMCTBO C ITOHATHUAMU: 3aKOH
GOABIIINX YHUCEA, METOABI BBIOOPOYHBIX HCCACAOBAHHUI; YMEHUE IIPUBOAUTD IIPUMEPDI
IIPOABACHHUSA 3aKOHA OOABIINX YHCEA B IIPUPOAHBIX M OOIIECTBCHHBIX ABACHHUIAX;
YMEHHE OIIEpUPOBATh IIOHATHUAMHU: COYETAHME, IIEPECTAHOBKA, YHCAO COYCTAHMIA,
YHCAO IIEPECTaHOBOK; OrHOM HBIOTOHA; yMEHME IPUMEHAT KOMOHMHATOPHBIE (DAKTHI
U PACCYKACHHA AASl PEIIEHHUSA 33Aa4; OLICHUBATD BEPOATHOCTH PEAABHBIX COOBITHL;

COCTAaBAATH BEPOATHOCTHYIO MOAEAD H HHTEPIIPETUPOBATH ITOAYIEHHBIN PE3YABTAT
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VMeHne orepupoBaTh IMOHATHAMIL TOYKA, IIPAMAfA, ITAOCKOCTb, IIPOCTPAHCTBO,
OTPE3OK, AYY, BEAUYUHA YIAQ, IIAOCKHIT YITOA, AByTPAHHBIN YIOA, TPEXIPAHHBIN YTOA,
CKPEITUBAFOIIHECA IIPAMBIE, IAPAAAEABHOCTh H IEPIEHAUKYAAPHOCTh HIPAMBIX K
IIAOCKOCTEH, YTOA MEKAY IIPAMBIMH, YTOA MEKAY IPAMOU U IIAOCKOCTBIO, YTOA MEKAY
IIAOCKOCTSIMH, PACCTOAHUE OT TOYKH AO ITAOCKOCTH, PACCTOAHUE MEKAY IIPAMBIMU,
PACCTOSIHIE MEKAY IAOCKOCTAMH; YMEHHE MCIOAB30BATh IIPU PEIICHUM 32A2Y
n3ydeHHbIe (DAKTHI X TEOPEMBI IIAAHUMETPHUM; YMEHHUE OLICHUBATD Pa3MEPHEl OObBEKTOB
OKPYKAIOIIIErO0 ~ MHpPa; CTPOHTh  MAaTeMATHYECKHE MOAEAHM C  IIOMOIIBIO
TCOMETPUYECKUX ITOHATUM M BEAHYHH, PEIIATh CBA3AHHBIC C HUMHU IIPAKTHYECKHEC

3aAAYH

VMeHHe oOIepUpPOBATH IOHATHAME: IHAOMIAAb  (DHUIYPBL, 00BEM  HUIYpEL,
MHOTOIPAHHHUK, IIPABHABHBI MHOTOIPAHHHK, CEYCHHE MHOTOTPAHHHKA, KyO,
ITAPAAACACIIHIICA, IIPU3MA, IINPAMHUAL, (PUIYPa B IIOBEPXHOCTD BPAIICHMUS, [IMAIHAD,
KOHYC, Im1ap, cpepa, IAOMIaAb C(HEPHL, IIAOIIAAD ITIOBEPXHOCTH ITHPAMUABIL, IIPH3MEL,
KOHYCa, IIHAUHAPA, OOBEM KyOad, IIPAMOYTOABHOIO IIAPAAACACIIHIICA, ITHPAMHUABIL,
IIPH3MEL, IIHAHHAPA, KOHyCa, IIapa, PasBEPTKA IIOBEPXHOCTH, CCYCHHA KOHYyCA U
LUAUHApPA, IIAPAAACABHBIE OCH HAM OCHOBAHHIO, CEYCHUE IIapa, IIAOCKOCTB,
Kacarorasncsa cepsl, IHANHAPA, KOHYC4; YMEHIE CTPOUTh CEUYCHHE MHOTOIPAHHUKA,
1300paKaTh MHOTOTPAHHUKH, (DHIYPHL M IIOBEPXHOCTH BPAIICHMUSA, UX CCUCHISA, B TOM
YHCAC C IIOMOIIBIO JACKTPOHHBIX CPCACTB; YMCHHC IIPUMCHATH CBOICTBA
TEOMETPHIECKUX (DUTYP, CAMOCTOATEABHO (DOPMYAHPOBATH OIIPEACACHUA U3YIACMBIX
uryp, BEHABUTATh IMIIOTE3bI O CBOHCTBAX H IIPU3HAKAX ICOMETPHICCKUX (DHUIYP,
OOOCHOBBIBATD HAH OIIPOBEPIATh HX; YMEHUE IIPOBOAUTE KAACCH(DHUKAIIUIO (PUTYP 11O

paBAI/I‘IHbIM HpI/I3HaKaM, BBIIIOAHATH HCO6XOAI/IMI>IC AOIIOAHHUTCABHBIC IIOCTPOCHUS

11

VMeHne OmepHpoOBaTh IMOHATISIMEL ABIDKCHHE B IIPOCTPAHCTBE, ITAPAAACABHBIH
IIEPEHOC, CUMMETPHSA Ha IIAOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, IIPEOOpa3OBaHUE
11oA06us, TOAODHBIE (DUIYPBL; YMEHHE PACIIO3HABATH PABHEIC U IIOAOOHEIE (DUTYPEL,
B TOM YHCA€ B IPHUPOAE, UCKYCCTBE, APXUTEKTYPE; MCIOAB3OBATh I'€OMETPHIECKIE
OTHOIICHUA IIPYU PEIICHUN 32AaY; HAXOAUTH I€OMETPUYECKHE BEAMYHHBI (AAUHA,
JTOA, IIAOLIAAb, OOBEM) IIPH PEILICHUH 33A29 U3 APYIHX YICOHBIX IIPEAMETOB H U3
PEAABHOM KU3HM; YMEHUE BBIYUCAATD I€OMETPUYECKHE BEAUYHHBI (AAHHA, YIOA,
IIAOIIAAb, OODBEM, IIAOIIAAB IIOBEPXHOCTH), HCIOAB3yA H3yIEHHBIE (DOPMYABI U
METOABL, B TOM 9HCAE: IIAOIIAAD IIOBEPXHOCTH IIHPAMHUABIL, IIPU3MBL, KOHYCa, IITAHADPA,
IAOIIAAR  chephl; OOBEM KyOa, HIPAMOYIOABHOIO IAPAAACACIIHIIEAd, ITHPAMUAEL,

IIPU3MBL, ITAMHAPA, KOHYC4, I1apa; YMEHIE HAXOAHTh OTHOIIEHIE OOBEMOB IIOAOOHBIX

uryp

12

13

YMeHMe omepHpoBaTh MOHATHAMHU: ITPAMOYTOABHAsA CHCTEMa KOOPAHWHAT, BEKTOP,
KOOPAMHATE TOYKH, KOOPAHUHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOM3BEACHHE BEKTOPA
Ha YHCAO, PA3AONKECHHE BEKTOpa IO OA3HUCy, CKAAPHOE IIPOU3BEACHHE, BEKTOPHOE
IPOU3BEAECHHUE, YIOA MEKAY BEKTOPAMH; YMEHHE HCIOAbB3OBATH BEKTOPHBIM U
KOOPAWMHATHBIH METOA AASL PEIICHIA TCOMETPHUICCKUX 3AAY M 3AA8Y APYTHX YICOHBIX
IIPEAMETOB

VMenne BHIOHpATh IIOAXOAAIIME METOA AAA PEIICHHA 32Aa4M; IIOHHMAHHE
3HAYUMOCTH MATEMATUKH B U3YYCHHUU IIPUPOAHBIX M OOINECTBEHHBIX ITPOIECCOB M
ABACHHI; YMEHHE PACIIO3HABATHL IIPOABACHHUE 3aKOHOB MATEMATUKHA B HCKYCCTBE,

YMEHUE IIPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUM POCCHUMCKON M MHUPOBOM

MATEMATHYCCKOM HayKH1
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ITEPEUEHDb SAEMEHTOB COAEPKAHIMA, ITPOBEPAEMbIX
HA ET'® ITO MATEMATUKE

Koa ITpoBepaeMbIil 9A€MEHT COACPIKAHUA
1 Yyicaa 1 BEIYUCACHUA
1.1 Harypaabnsie u 1ieArre grcaa. [IpusHaku ACAUMOCTH IIEABIX THCEA
12 Parmmonaapsere wumcaa. OOBIKHOBEHHBIE H ACCATHYHEBIE APOOH, IIPOLIEHTHI, OECKOHEYHBIE
’ HepHOANYIEcKHE APOOH
13 Apudmeraaecknil KOpeHb HATYPAABHOI crereHn. AeHcTBUA ¢ apH(METHICCKUMU KOPHAMHU
’ HATYPAABHOM CTeleHH
1.4 Crerrens ¢ nmeasM rtokasateseM. CTeIreHb ¢ pallmOHaABHBIM TTOoKazaTeAeM. CBOJICTBA cTerreHn
15 CuHyc, KOCHHYC M TAHIC€HC YHCAOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, APKTAHICHC
YHCAOBOIO apPryMEHTA
1.6 Aorapudm dncaa. AecATUYHBIEC H HATYPAABHEIE AOTAPHU(DMEL
AetictBrTeapHbIe YmcAa. Apu@METHYECKHE OIEepanuyd € ACHCTBUTEABHBIMH HCAAMH.
1.7 [1puOAm«EHHbIE BEIYHCACHNA, IIPABHAA OKPYIACHHfA, IIPUKHAKA K OLEHKA PE3YABTATA
BBIYHCACHUI
1.8 I1peobpazoBaHue BEIpaKEHHIT
1.9 KomrmraekcHbre umcaa
2 YpaBHEHNA B HEPABEHCTBA
2.1 LleAbre 1 APOOHO-PAIIMOHAABHBIE YPABHCHIHSA
2.2 HppammonaApHbIe ypaBHECHUA
23 TpuronomeTpudecKue ypaBHEHHUA
2.4 [TokasareabHBIE 1 AOraprOMUYECKHIE YPABHCHUA
2.5 LleAbre 1 ApPOOHO-PAIIMOHAABHBIE HEPABEHCTBA
2.6 HppammosaAbHBIE HEPABEHCTBA
2.7 ITokasareapnsie u AorapudMUYIeCKIe HEPABEHCTBA
2.8 TpUrOHOMETPUYECKHE HEPABEHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHE U HEPABEHCTB
2.10 VpaBHEHNA, HEPABEHCTBA U CHCTEMBI C TApaAMETPAMK
2.11 Marpuria cucremMsl AMHEHHBIX ypaBHEHHH. OIPEACAHUTEAD MATPHIIBI
3 Pyuxnnn u rpadpuku
31 @yuxrusda, cunocobsr 3apanua dyukimu. ['padux dyuxunn. Bsaumuo obparuee dyHKunm.
’ UYérnasie un HeuérHble pyHKIHH. [leproandeckue yHKIHE
OOaactp onpeAeAeHHA U MHO)kecTBO 3HadeHuid pyuxunn. Hyan dpymxmmm. [Tpomexyrkm
3.2 3HAKOITIOCTOAHCTBA. [IpOMeKyTKH MOHOTOHHOCTH (OYHKIHMK. MaKCHMyMBI X MHHHIMYMBI
dyukimu. Hanboabliee n HauMmeHbpIliee 3HaYeHUE (DYHKIINN Ha IIPOMENKYTKE
33 Cremernas (pyHKIMA C HATYPaABHBIM K IIEABIM ITOKasateaeM. EE coiictBa u rpadux.
' CsoricTBa 1 rpadpUK KOPHA 7-OI CTEIIEHU
3.4 Tpuronomerpudaeckue OYHKIIIH, UX CBOMCTBA U TPAdUKH
3.5 ITokasareabnas u Aorapudmudeckas (PYHKIIHH, HX CBOUCTBA U IPpadpUKu
36 Touxu paspema. Acumrrorsl rpadukos yskiui. CpoiictBa (yHKIUIMA, HEIIPEPHBHBIX Ha
’ oTpeske
3.7 [TocaeaoBaTEABHOCTH, CITOCOOBI 3AAAHUS IIOCAEAOBATEABHOCTEH
3.8 Apudmerndeckas u reoMerpuaeckas mporpeccun. PopmMyaa CAOKHBIX IIPOIICHTOB
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4 Hauaaa maTeMaTmyeckoro aHaAusa
4.1 INpomnssoanas dyukiruu. [Ipon3BoAHbBIE 9AEMEHTAPHBIX (PYHKIIIH
42 [IpumeHerme IPOU3BOAHOH K HCCACAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD H 9KCTPEMYMBL
' HaxosaeHre HANOOABIIIETO M HANMEHBIIIETO 3HAYCHUS (DYHKIINN HAa OTPE3Ke
4.3 [TepsooOpasuas. MuTerpaa
5 MuoxkecTBa 1 AOTUKA
5.1 MsuoxecTBO, onepanuy HaA MHOxkecTBaMu. Anarpammel Diiaepa — Berna
5.2 Aoruxa
6 BeposTtHOCTD 11 cTaTHCTHKA
6.1 OmnncareAbHas CTATUCTHKA
6.2 Beposraocts
6.3 Kombunuaropuka
7 I'eomerpus
7.1 @urypsr Ha ITAOCKOCTH
7.2 ITpsambIe 1 TAOCKOCTH B IIPOCTPAHCTBE
7.3 MuororparHIKH
7.4 TeAa 1 TOBEPXHOCTH BpAIICHUA
7.5 KoopauHaTer 1 BEKTOPEI

YueGHO-MeTOAUECKOE O0ecIiedeHe 00pa3oBaTeABHOIO IIPOIECCA

Ob6a3areApHBIE yUeOHBIE MATEPHUAABI AAF YICHHUKA

* Marematnka. Aarebpa m Hadara maTemarumdeckoro amaamsa, 10 xaacc/ Mepsask AL,

Homuposckuit A.A., IToaskos B.M.; oA peaaknueit [Toaoabckoro B.E., yrayoaennsiii ypoBeHs,

yaeonnk; Mocksa «l Ipocsermenney», 2023

* Maremarnka. AareOpa m Hadara mMaTeMarmdeckoro amaamsa, 11 xaacc/ Mepsask AL,

Homuposckuit A.A., IToaskos B.M.; oA peaaknueii [Toaoasckoro B.E., yrayoaenusiil ypoBeHs,

yaeOnuk; Mocksa « Ipocsermenney, 2023

MeToAndecKre MATEPUAABI AASL YIUTEAA

Meroamaeckne pekomeHAarmu K yaebuuky A. I. Mepsaska, A. A. Homuposckoro, B. b.

TToaskoBa «MaremarTuka: aAre6pa U HaYaAa MATEMATHICCKOTO aHAAM3ad, TCOMCTpPHA: AAre6pa %8

HaYaAd MATEMATHYECCKOTO aHAAM3A», YFAY6A€HHbeI ypOBCHb, 2-e H3AAHHEC, CTCpCOTI/IHHOC, MOCKBZ,

«[Tpocsermenne» 2023
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