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IlosacanTEABPHAA 3aTIMCKA
Aannas pabovas mporpamMma y4eOHOTrO Kypca «AAreOpa 1 HagaAa MATEMATHYICCKOIO AaHAAM3AY
Aanst 10-11 kaaccoB HaIpaBAGHA HA HM3YYCHHE aATEOPBI M HAYaA aHAAN3A HA YTAYOACHHOM YPOBHE H
PeaAH3yeTca Ha OCHOBE CAEAVIOIINX AOKYMEHTOB:
e deaepanpubrii 3akoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.12. 2014, c msm. ot 02.05. 2015)

«O06 obpaszosanuu B Poccutickoit Peaeparinm» (C U3M. U AOIL, BCTYIL B cHAY ¢ 5. 07. 2017);

e [Ipukas Munnpocsewmenus Poccun or 12.08.2022 Ne 732 "O BHeceHHH M3MCHCHHIT B
deAepaAbHBI TOCYAAPCTBEHHBIH OOpPA30BATEABHBIN CTAHAAPT CPEAHEIO OOINEro OOpa3OBaHUA,
VTBEP/KACHHBIN IpukazoM MunucTepcTBa oOpasoanusa u Hayku Poccuiickont Peaeparnu ot 17.05.
2012 r. Ne 413",

e [Ipuxas Munnpocsertenns Poccun ot 18.05.2023 Ne371 "O6 yrBeprxacHun deAeparbHON
00pasoBaTEABHOH IIPOIPAMMBL CPEAHETO ODIIEro 0OpazoBaHus' .

e [lucemo Munnpocsemmenus Poccum or 13.01.2023 Ne 03-49 "O mHampasaeHuu
METOAMYECKHX PEKOMEHAALME" (METOANYECKAE PEKOMEHAALIMH 10 CHCTEME OLICHKH AOCTHIKCHUS
OOYJAFOITIMUCS TAAHHUPYEMBIX PE3YABTATOB OCBOEHHSA IIPOTPAMM HAYAABHOIO OOIIEr0, OCHOBHOIO
OOITIETo U CPEAHETO ODIIIEro 0OPA3OBAHMA).

e [Ipmkazom Munnpocsemenna Poccum ot 21.09.2022 Ne 858 "O6 VTBEPKACHUH
deAeparbHOrO IepedHs yIEOHHKOB, PEKOMEHAYEMBIX K HCHOAB3OBAHUIO IIPU PEAAN3AIIUIN
HMEFOITUX I'OCYAAPCTBEHHYIO AKKPEAHTAIIHIO OOPa3OBATEABHBIX IIPOIPAMM HAYaABHOIO OOIIIEro,
OCHOBHOTO OOIIIErO, CPEAHErO 001Iero 00pasoBaHus’ (C IBMEHEHUAMI U AOITOAHCHUSAMM).

° OcHoBHass 00pa3oBaTeAbHAS IIPOTPaMMa CPEAHEro obimero obpasosanms AHO
«[TaBAOBCKast THMHA3 A,

o VueOuntit maan AHO «[TaBaoBckas rumuasnsy 2024/25, 2025/26 yaebubie roaa.

VaebnbIi kKypc «AAredpa H HagaAa MATEMATHIECKOIO AHAAN32» ABAACTCA OAHUM U3 HaHOOAEe
3HAYUMBIX B IIPOIPAMME CPEAHEro OOIINEro OOpa3oBaHMA, IIOCKOABKY, C OAHOH CTOPOHEI, OH
00eCIIeInBAeT HMHCTPYMEHTAABHYIO 0a3y AAfl M3YYEHHUA BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
APYIOH CTOPOHEBI, (POPMHUPYET AOTHYIECKOE U AOCTPAKTHOE MBIIIACHIE OOYYArOIIUXCA Ha YPOBHE,
HEOOXOAUMOM AAfl OCBOEHUA MH(POPMATUKH, OOIECTBOZHAHUSA, HCTOPUHU, CAOBECHOCT U APYIUX
AUCLIAIIAMH. B pamkax AaHHOTO y4eOHOrO Kypca OOYYaroImmecs OBAAACBAIOT YHUBEPCAABHBIM
A3BIKOM COBPEMEHHOI HAayKH, KOTOPas (DOPMyAUPYET CBOU AOCTIKEHHUA B MATEMATHIECKOH popme.

V4aeOHBIH Kypc aAreOpel M HAYaA MAaTEMATHYECKOTO aHAAM3a 3aKAAABIBAET OCHOBY AAf
VCIIEIITHOTO OBAAACHHSA 3aKOHAMN (DHSUKH, XUMHH, OMOAOTHH, ITOHHMAHUA OCHOBHBEIX TCHACHIINI
pPasBUTHA SKOHOMHKH H OOINECTBEHHON KHU3HH, ITO3BOASIET OPHUEHTHPOBATHCA B COBPEMEHHBIX
nupPOBBIX U KOMIIBIOTEPHBIX TEXHOAOIUAX, YBEPEHHO HCIIOAB30BATh HX AAf AAABHEHIIIETO
00pasoBaHUA U B IIOBCCAHEBHOM KH3HU. B TO ke Bpems OBAaACHME aOCTPAKTHBIMH M AOTHYCCKH
CTPOTMMH KOHCTPYKIIHAMHU aAT€OPBI M MATEMATHYECKOIO aHAAM32 PAa3BUBACT YMEHHE HAXOAHUTDH
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD, AOKA3BIBATD YIBEPKACHUA C IIOMOIIBIO MHAYKIIHH K
PACCY/KAQTh AEAYKTHBHO, HCIIOAB30BATH OOOOINEHHE M KOHKPETHU3AIHIO, aOCTPArupOBaHUE U
aHAAOTHIO, (POPMHUPYET KPEATHBHOE U KPUTUYECKOE MBIIIIACHUE.

B xoae wmsyuenma ydueOHOro kKypca «AArebpa M HaYaAa MATEMATHYECKOIO aHAAH3A»
OOy9arOIIHecs IIOAYYAIOT HOBBIM OIIBIT PEIIECHUA IIPUKAAAHBIX 33A3Y, CAMOCTOSATEABHOTO
IIOCTPOCHHUA MATEMATHYECKHX MOACAEH PEAABHBIX CHTyalldid, HHTEPIIPETAIIHH ITOAYICHHBIX
pereHuii, 3HAKOMATCA C IPHUMEPAMH MATEMATHYECKAX 3aKOHOMEPHOCTEH B IIPHPOAE, HAYKE U

HCKYCCTBEC, C BBIAAIOINHUMHUCA MATCMATHICCKUMU OTKprTI/IHMI/I " ux aBTOpaMI/I.



VaeOHBIH Kypc O00AaAA€T 3HAYUTCABHBIM BOCIHTATCABHBIM IIOTEHIIHAAOM, KOTOPBIH
peaAmsyercd Kak dYepe3 ydIeOHBI MaTE€pPHAA, CIIOCOOCTBYIOIIUN (POPMUPOBAHUIO HAYIHOIO
MHPOBO33PEHHSA, TAK U Yepe3 CIEHUMUKY YIeOHOH ACSITEABHOCTH, TPEOYIOMIEH IIPOAOAKITEABHOMN
KOHIICHTPAIINY BHUMAHUS, CAMOCTOSTEABHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 32 ITOAYICHHBIIN
pe3yABTAT.

B ocHoBe MerTOAMKH OOydYeHHS aAreOpe W Had9aAaM MaTEMATHYCCKOIO AHAAW3A ACKHUT
ACSTEABHOCTHBIH IIPHHITHII OOYICHUS.

B crpykrype yueOGHOro kypca «AareOpa M Hagaaa MaTEMATHYECKOIO AHAAM32» BBIACACHEI
CACAVIOIIIE COAEpPIKATEABHO-MeTOAnYeckne AmHum: «Umcaa n  BerawmcacHus», «DPyHKInn u
rpacukmy, «VpaBHeHHs U HepaBeHCTBa», «Hadana maremarmaeckoro amaamsa», «MHOKecTBA 1
Aorukay. Bee OCHOBHEBIE COACPIKATEABPHO-METOAMYECKIE AUHIN U3Y9AIOTCA Ha IIPOTAKECHUI ABYX ACT
OOydeHHA HAa YPOBHE CPEAHErO OOIIEro OOpasOBaHMA, €CTECTBEHHO AOIOAHAA APYT ApPyra u
IIOCTEIICHHO HACBHIIIAACh HOBBIMH TEMaMH H pasAcAaMi. AAHHBIA YIeOHBIH KypC SABAACTCH
MHTETPATUBHBIM, ITOCKOABKY OOBEAHHAECT B CeO€ COACPIKAHNE HECKOABKHX MAaTEMATHYCCKUX
AVICLIAIIAMH, TAKHX KAaK aAreOpa, TPUTOHOMETPHSA, MATEMATHYCCKAN AHAAHU3, TCOPHSA MHOMKECTB,
MareMaTudeckas Aormka u Apyrue. ITo mepe Toro, kak oOydarormmecs OBAAAEBArOT BCE Ooaee
IIIPOKAM ~ MATEMATHYCCKHM  alllapaToM, y HHX IIOCACAOBATEABHO  opMmupyercs u
COBEPIIICHCTBYETCA YMEHHE CTPOUTH MATEMATHYCCKYIO MOACAB PEAABHOH CHTYAIlNHM, IIPHMCHATH
3HAHUSA, IIOAYYEHHBIC IIPHM HM3YYEHUH y4eOHOrO Kypca, AAf PEIIEHHA CAMOCTOATEABHO
cpOPMYANPOBAHHON MATEMATIYIECKOH 3aAA9H, 4 32TEM HHTEPIIPETUPOBATH CBOM OTBET.

CoaeprxaTeABHO-MeTOAYECKAA AMHIA «HHCAd U BBIYUCACHUA» 3aBepImacT (DOPMHPOBAHIE
HAaBBIKOB HCIIOAB30OBAHHA ACHCTBHTEABHBEIX YHCEA, KOTOPOE OBIAO HAYATO HA YPOBHE OCHOBHOIO
obrero obpasopanud. Ha ypoBre cpeanero oOmero obpasoBaHuA 0COOOE BHHMAHHE JACAACTCA
OPMUPOBAHNIO HABBIKOB PAI[HOHAABHBIX BBIYHCACHNN, BKAIOYAIOIIUX B CeOA HCIIOAB3OBAHIE
pasAMYIHBIX (DOPM  3AIMCH  YHCA2, YMEHHE ACAATh IIPUKHAKY, BBITOAHATH IIPHOAMKEHHBIC
BBIYHCACHHA, OIICHHBATH YHCAOBBIC BBIPAKEHUA, PadOTATh C MATEMATHYCCKHIMU KOHCTAHTAMH.
3HaKOMBIE OOYYAIOIINMCA MHOKECTBA HATYPAABHBIX, IICABIX, PALIHOHAABHBIX M ACHCTBHTEABHBIX
YHUCEA AOIIOAHSFOTCS MHOXKECTBOM KOMIIACKCHBIX 9HCEA. B KWKAOM M3 9THX MHOMXKECTB
PACCMATPUBAIOTCA CBOMCTBEHHBIE €My CIIEIIU(PUYECKUE 3aAAYM K OIEPAIUU: ACACHHE HAIEAO,
OIIEPUPOBAHUE OCTATKAMH HA MHOMKECTBE I[CABIX YUHCEA, OCOOBIC CBOMCTBA PAI[MOHAABHBIX U
HPPALIOHAABHBIX YHCEA, APHU(METHIECKIE OIEPAIINH, 4 TAKKE M3BACUYCHUEC KOPHA HATYPAABHOI
CTEIIEHH Ha MHOKECTBE KOMIIACKCHBIX YHCEA. BAaroaapsa mocAeAOBaTEABHOMY PACIIUPEHUIO KPyra
HCIIOAB3YEMBIX YHCEA M 3HAKOMCTBY C BO3MOXKHOCTAMHU HX IIPHMCHCHUSA AAf PEIICHUSA PAa3AHYHBIX
3apa9 POPMUPYETCA IMPEACTABACHUE O CAHMHCTBE MATEMATHKM KAK HAYKH M €€ POAU B ITOCTPOCHUI
MOAEAEH PEaABHOIO MUPA, IMUPOKO HCIIOAB3YIOTCA OOOOITIEHIE U KOHKPETU3AIUAL

Awnnpnsa «VpaBHEHNA U HEPABEHCTBA» PEAAH3YETCA HA IIPOTAKEHUN BCErO OOYUICHHA HA YPOBHE
CPEAHEro OOImero OOpa3sOBaHMA, IIOCKOABKY B KWKAOM pasaese IlporpaMmel mpeAycmMoTpeHO
peIleHne COOTBETCTBYIOINUX 33Aa4. B pesyaprare oOydarommecs OBAAACBAIOT PAa3AMIHBIMU
METOAAMH PEIIEHHA PAIHOHAABHBIX, HPPAIMOHAABHBIX, IIOKA3aTEABHBIX, AOIaPH(MMHYECKUX I
TPUTOHOMETPUYCCKIX YPABHCHUI, HEPABEHCTB M CHCTEM, 4 TAKIKE 3aAAY, COACPIKAIIINX ITAPAMCTPBL
[ToaydeHHbIE yMEHHA INHPOKO HCIIOAB3YFOTCA IIPH HCCACAOBAHHH (DYHKIUN C IIOMOIIBIO
IIPOU3BOAHOMN, IPU PEIICHUN IIPUKAAAHBIX 33A29 M 3aAa9 HA HAXOKACHHE HAHOOABIIUX I
HAMMCHBINNX 3HAYCHUH (yHKInm. AAaHHAS COACPKATEABHAS AMHHSA BKAIOYACT B ceOf Takke
dopMupoBaHrE YMEHHN BBITOAHATH Pacd€Tsl IO (DOPMyAaM, IIPeOOPa3OBAHUA PALMOHAABHBIX,
HPPALMOHAABHBIX I TPUTOHOMETPUIECKUX BEIPAKEHUIT, 4 TAK/KE BBIPAKEHHI, COACPKAIIUX CTEIICHI

u /\OI‘apI/I(bMBI. B/\aroAapﬂ HN3yYICHUTIO aAre6paI/Iqec1<oro MaTepuaAa IIPOHUCXOAUT AaABHEHIIIeE
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PasBHTHE aATOPUTMUYECKOTO H aOCTPAKTHOIO MBIIIACHUA OOYYarOIUXCA, (POPMUPYIOTCA HABBIKI
ACAYKTUBHBIX PACCYKACHHUI, paOOTHI C CHMBOABHBIMU (DOPMAMH, IIPEACTABACHHSA 3aKOHOMEPHOCTEH
U 3aBUCHMOCTEI B BUAE PABEHCTB M HEPaBEHCTB. AAreOpa mpeasaraet apdeKTUBHEIC HHCTPYMEHTHI
AASL PEILIEHUA IIPAKTHYCCKAX M ECTECTBEHHO-HAYYHBIX 3aAaY, HATASAHO AEMOHCTPHUPYET CBOH
BO3MOKHOCTH KaK A3bIKA HAYKU.

CoaepikareapHO-MeTOAHYeCKaA AnHHA «DyHKIIMM u rpadUKm» TECHO IIEPEIIACTACTCA C
APYIHMHU AHHHAMHU Y9I€OHOIO KypCa, IIOCKOABKY B KAKOM-TO CMBICAE 33A2€T ITOCACAOBATEABHOCTD
nsydeHus — matepuasa. VIsyuemme — CTENEHHOM,  ITOKa3aTEABHOM,  AOTapUPMUYECKOH U
TPUTOHOMETPHUYIECKUX (DYHKITHIL, HX CBOMCTB U I'PapUKOB, HCIIOAB30OBAHHE (PYHKIINH AAA PEILICHUA
3aAa9 U3 APYIHX YVIEOHBIX IIPEAMETOB M PEAABHON KU3HH TECHO CBA3AHO KAK C MATEMATHYCCKIM
AHAAH30M, TAK U C PEIICHUEM YPABHEHHUI 1 HEPaBeHCTB. [Ipu 9TOM OOABIIIOE BHIMAHNE YACAACTCA
(bOpMI/IpOBaHI/H-O YMEHUA Bpra}KaTb @OpMyAaMI/I 3aBHCHMOCTH MC)KAY pa3AI/IquIMH BCAWTYMHAMU,
HCCACAOBATD IIOAYYEHHBIE (DYHKITUHU, CTPOUTDH UX Ipacpukn. MaTepraa sTOM COAEPKATEABHOI AMHUN
HAIIEAGH HA pPasBUTHE YMEHUH N HABBIKOB, ITO3BOAAOIIUX BBIPAKATH 3aBUCHMOCTH MEKAY
BEAHYHNHAMH B Pa3AMYIHOH (pOpMe: aHAAUTHYECKOH, rpadpuyaeckoil u caoecHoil. Ero maydenme
CIOCOOCTBYET ~PA3BUTHIO AATOPUTMUYECKOIO MBIIIACHHUSA, CIIOCOOHOCTH K OOOOIIEHHIO U
KOHKPETH3AIINN, UCIIOAB30BAHHIO AHAAOTU.

Coaepxareapnas Amausa «Hadaaa maTemaTmdeckoro aHaAm3a» IIO3BOASIET CYIIECTBEHHO
PACIITIPUTD KPYT KAK MATEMATUIECKUX, TAK 1 IPUKAAAHBIX 3aAa4, AOCTYIIHBIX OOYJIAFOITIIMCH, TaK KaK
Y HUX ITOSIBAAETCA BO3MOKHOCTD CTPOUTD IPapUKU CAOKHBIX (DYHKIIUI, OIIPEAEAATH UX HANOOABIIIHE
U HAVUMCHDBIIINC 3HAYCHUA, BBIYUCAATH ITAOITAAN q)I/II'yp " O6’BéMbI TCA, HAXOAUTDH CKOPOCTI/I "u
yCKOpeHHsA HpOoIeccoB. AaHHAf COAECpP/KATEAbHAA AHHHA OTKPHIBACT HOBBIE BO3MOMKHOCTH
ITOCTPOCHUA MATEMATHYECKHX MOAEACH PEAABHBIX CHTYAITHH, ITO3BOASCT HAXOAHUTH HAHMAYUIIIEE
peIlleHHe B IIPHKAAAHBIX, B TOM HYHCAE COITMAABHO-9KOHOMHYECKHX, 3aAadaX. 3HAKOMCTBO C
OCHOBAMH MATEMATHYCCKOTO AHAAM3A CIIOCOOCTBYET PpasBHTHIO abCTpakrHOro, (opMallbHO-
JIOTMYECKOT0 M KPEaTUBHOT'O MbILIUIECHHS, (POPMUPOBAHUIO YMEHHH PacHO3HABAThH MPOSBICHUS
3aKOHOB MATEMATUKNA B HAyKe, TEXHHKE M HCKycctBe. OOydaroImecs y3HAIOT O BBIAAFOIIINXCSA
Pe3yAbTaTaX, IIOAYYEHHBIX B XOA€ Pa3BUTHA MATEMATHKH KaK HAYKH, H OO UX aBTOpPax.

CoaeprxaTeAbHO-MeTOAMYECKAA AHHHA «MHOMECTBA M AOIHKa» BKAIOYAET B CEOS 9ACMEHTHI
TEOPHUH MHOMKECTB M MATEMATHYECKOH AOTHKH. T€OpeTHKO-MHOKECTBEHHBIE IIPEACTABACHUA
IIPOHU3BIBAIOT BECh KYPC INKOABHON MAaTEMATHKH U IIPEAAATAIOT HAMOOAEE YHHUBEPCAABHBIN A3BIK,
OOBEAMHSAIOIINNA BCE PA3ACABI MATEMATHKH H €€ IIPHUAOKEHHUIN, OHHU CBA3BIBAIOT Ppa3HbIE
MATEMATUYECKHE AWUCIUIAMHBI M WX IPHAOKEHHA B eAumHOe Ieroe. [losromy BakHO AaTh
BO3MOKHOCTb ~ OOYYAIOIIEMyCSl IIOHHMATh TEOPETUKO-MHOKECTBEHHBI  f3BIK  COBPEMEHHOM
MATEMATHKH U HCIOAB30BATH €rO AAf BBIPAKCHHA CBOMX MBICACH. APYIMM BAKHBIM IIPH3HAKOM
MaTEMAaTHUKU KAK HAYKH CAEAYET IIPU3HATH CBOMCTBEHHYIO €l CTPOrOCTh OOOCHOBAHUI M CACAOBAHIE
OIIPEACAEHHEIM IIPABUAAM IIOCTPOCHHA AOKA3aTEABCTB. SHAKOMCTBO C 9ACMEHTAMH MATEMATIYECKOM
AOTHKH CIIOCOOCTBYET Pa3BUTHIO AOIMYECKOI'O MBIIIIACHUA OOYYAIOIINXCS, IIO3BOASET UM CTPOHTH
CBOU PACCY’KACHUSA HAa OCHOBE AOTHYECKHX ITPABUA, (POPMHUPYET HABBIKH KPUTHIECKOIO MBIIIACHUA.

B yuebroM xypce «AAreOpa m HavaAa MATEMATHYECKOIO AHAAM32» IIPUCYTCTBYIOT OCHOBBI
MAaTEMATHIECKOTO MOACAHPOBAHUA, KOTOPBIE IIPU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
ITOCTPOEHU MOAEACH PEAABHBIX CHTYAITHH, HCCACAOBAHHUA THX MOAEACH C IIOMOIIBIO aIlllapaTa
aATeOpBI M MATEMATHYECKOIO AHAAM32, HHTEPIIPETAIINN ITIOAYICHHBIX PE3YABTATOB. Takue 3aAaHuA
BIIACTEHBI B KAKABIH 13 Pa3AE€AOB IIPOIPAMMBI, IIOCKOABKY BECh MATEPHAA YIEOHOIO Kypca IIHPOKO
HCITOAB3YETCA AAfl PEIIEHUA IPHKAAAHBIX 33Aad. [Ipu permeHny peaAbHBIX IPAKTUYECKAX 3aAaY

O6Y‘IaIOH_[I/I€CH pa3BI/IBaIOT Ha6AIOAaTCABHOCTb, YMCHHC HaXOAUTH SaKOHOMCpHOCTI/I,
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aOCTParupOBAThCA, HCIIOAB30BATH AHAAOTHIO, OOOOINATH M KOHKPETH3UPOBATH IIPOOACMY.
AeATeABHOCTD 110 (POPMHUPOBAHUIO HABBIKOB PEIIECHUA IIPUKAAAHBIX 3aA29 OPIaHU3YETCA B IIPOLIECCE
H3yYCHHS BCEX TEM YIeOHOTO Kypca «AAreOpa 1 Ha9aAa MATEMATHYCCKOTO AHAAM3AY.

Ha msygenne yaeOHOrO Kypca «AArebpa 1 HaYaAd MATEMATHYCCKOTO AaHAAM3a» OTBOANTCA 272

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

Coaeprkanue oO0yueHHA
10 KAACC

Uncaa u BEIYUCACHHUA

Parmmonaspnbie grcaa. OOBIKHOBEHHBIE M ACCATUYIHBIE APOOH, IIPOIEHTHI, OECKOHEYHBIC
repuoamdgeckue Apoou. Ilpumenenume ApoOeil 1 IPOIEHTOB AASl PEIICHUA IIPHKAAAHBIX 3aAa9 U3
PA3AMYHBIX OTPACACH 3HAHNI U PEAABHON KI3HI.

AelicTBUTEABHBIE YHCAQ. PallmOHAABHBIE M HPPAIMOHAABHBIE YHCAQ. ApHdMeTHYecKre
OIIEPAIIUN C ACHCTBUTEABHBIMU YHCAAMH. MOAYAB AEHCTBHTEABHOTO HYHCAQd U €rO CBOMCTBA.
[TpubAmKEHHEIE BBIYUCACHUSA, IIPABUAA OKPYTACHUSA, IIPUKUAKA U OIIEHKA PE3YABTATA BEIYUCACHIN.

Crenrenp ¢ meabiM 1okaszateaeM. burom Herorona. FcmoapsoBanue moaxoadmeit (popMer
3AITICH ACHCTBUTEABHBIX YHCEA AAfl PEITICHUA IPAKTIIECKIX 3aAa9 M IPEACTABACHUA AAHHBIX.

ApudMeTHIECKHI KOPEHD HATYPAABHOI CTEIICHN U €rO CBOHCTBA.

CremeHb € paITMOHAABHBIM ITOKa3aTeAEM M €€ CBOMCTBA, CTEIEHb C ACHCTBHTEALHBIM
ITOKA3aTEAEM.

Aorapudm ancaa. CporictBa Aorapudma. AeCATHIHBIC H HATYPAABHBIC AOTaPH(DMEL

Cunyc, KOCHHYC, TAaHIE€HC, KOTAHI€HC YHCAOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC U
APKTaHTEHC YUCAOBOTO APTYMEHTA.

YpaBHeHUA 1 HEPABEHCTBA

TomaecTBA M TOKACCTBEHHBIE IIPEOOpA3OBaHUA.  YpPaBHEHUE, KOPEHb YPaBHEHMA.
PasHOCHABHBIE YpaBHEHUA U ypaBHEHHA-CACACTBHA. HepaBencTBo, perenne HepaBeHCTBA.

OcuoBHEbIE MCTOABI pCH_ICHI/IH IICABIX H ApO6HO—paHI/IOHaAbeIX ypaBHCHI/IfI " HCpaBCHCTB.
MHOrO9ACHBI OT OAHOH IIEPEeMEHHON. ACACHIE MHOTOYACHA HA MHOTOYACH C OCTATKOM. Teopema
besy. Muorouaens! ¢ neasiMu koapdurmentamu. Teopema Buera.

[TpeobpazoBaHuA YNCAOBBIX BEIPAKEHHH, COACPAKAIIUX CTEIICHU U KOPHH.

MppaHI/IOHaAI)HbIC ypaBHCHI/IH. OcHoBHEBIE MCTOABDBI pCLHCHI/IH I/IppaHI/IOHaAI)HI)IX ypaBHCHI/II‘/'I.

IToxkazareapHble ypaBHeHNA. OCHOBHBIE METOABI PEIICHUA ITOKA3aTEABHBIX YPABHEHUI.

[1IpeobpazoBanue BEIPaKEHHH, COACPHKAIINIX AOTAPHUQMBL

Aorapudmudgeckue ypasaeHns. OCHOBHBIE METOABL PEILICHUA AOTapr(OMIYCCKIX YPABHEHNUI.

OcuoBuble  TpHronomerpudeckue @opmyasl. [IpeoOpasoBanme TPHIOHOMETPUYECKUX
BEIpaKeHHH. Perrrenne TpuroHOMeTpUYeCcKUX YPaBHEHNH.

Perrerme cmcrem AMHEHHBIX ypaBHEHHE. MaTpHIila CHCTEMBl AMHEHHBIX YPaBHEHUI.
OmnpeaeAnTeAb MATPHITH 2X 2, €T0 FEOMETPHYECKUI CMBICA M CBOMCTBA, BBIYMCACHHUE €IO 3HAYECHUA,
IIPUMEHEHHUE OIPEACAUTEAS AASl PEIIEHNA CUCTEMBI AMHEHHBIX ypaBHEHUI. Perrrenne mprkAaAHBIX
3aAa9 C ITOMOIIBIO CHCTEMBI AMHEHHBIX ypaBHEHHH. FlccAeAOBaHHE HOCTPOECHHONM MOAEAM C
ITOMOITIBIO MATPHUIT M OTIPEACAUTEAEH.

[Toctpoenne MaTEMATHYIECKHIX MOAEAEH PEAABHON CHTYaIlUH C IIOMOIIBIO YPABHEHUI M
HepaBeHCTB. [ Ipumenenne ypaBHEHNIT 1 HEPABEHCTB K PEIIEHUIO MATEMATHIECKUX 3aAQ9 U 3329 U3
PA3AHYHBIX OOAACTEH HAYKH U PEAABHON KU3HU.

®yHkiuy u rpaduUKu



Pyukmusa, crocoOsr 3apanua dyHknun. Bzammao oOpartHBle dymknnn. Kommosmrms
dynximit. I'pacduk dyrkmmm. DaeMeHTapHBIE IIPEOOPa3OBaHMA IPAPHUKOB (DYHKIIHIH.

Ob6Aacte ompeAeAcHHA U MHOXKeCTBO 3HadeHud dyukimn. Hyan dymkinm. [Ipomexyrku
3HAKOIIOCTOSHCTBA. UérHBIe M Heu€rHble dyHKINN. [lepumoamdeckne dynxmmu. [Ipomexyrkn
MOHOTOHHOCTH (byHKIUK. Makcumymsr n MuHEMyMBL pyHKImn. HanbOoabiiee u HamMmeHbIee
3HAYCHUA (DYHKIIUN HA IIPOMEKYTKE.

Anneiinas, KBaApaTHIHAS U APOOHO-AMHEHHAA (PYHKIHH. DACMEHTAPHOE HCCACAOBAHHE U
IIOCTPOEHUE UX TPAUKOB.

Crenennas OyHKIIHA C HATYPAABHBIM U IIEABIM ITOKa3aTeAeM. EE cBoricta 1 rpadpux. CBoiicTBa
u rpadpuK KOpHA N-ON CTEIEHN KaK (DYHKIINKI OOPATHOH CTEIICHH C HATYPAABHBIM ITOKA3aTEAEM.

ITokazateapHas m Aorapudpmmdeckas (OYHKIIHH, UX cBo¥cTBa u rpadpuxn. Mcrmoap3osanune
rpadpuKOB (PYHKIIHH AAA PEIIEHNs YPaBHEHUIL.

Tpuronomerpudeckas  OKPYKHOCTb,  OIIPEACACHHE  TPHUIOHOMETPUYCCKUX  (DYHKITHIT
YHUCAOBOTO APIYMEHTA.

DyHKIIMOHAABPHBIC 3aBUCHMOCTH B PEAABHBIX IIPOIECCAX M ABACHHAX. l'padpmkm peaApHBIX
3aBHCHMOCTEM.

Hauaaa maTemaTdeckoro aHaAu3sa

[TocaeaOBaTEABHOCTH, CIOCOOBI 3aAAHUS ITOCACAOBATEABHOCTEH. MeTOA MaTeMaTH4ecKOm
HHAYKIIIH. MOHOTOHHBIE M OIpaHHYEHHBIE ITOCACAOBATEABHOCTH. Vcropms BO3HHKHOBEHHA
MATEMATHYECKOTO AHAAM3A KAK AHAAM32 OCCKOHEYHO MAABIX.

Apudmermgeckas H reOMETPUYECKas IPOrPeCcCH. BeCKOHEYHO yOBIBAIOIIIAS TEOMETPIICCKASA
nporpeccud. Cymma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOH Iporpeccuu. /AMHEHHBIH U
3KCIOHEHIIHAABHBIN poct. Yucao e. Popmyaa CAOKHBIX IPOIEHTOB. Fcoap3soBanue mporpeccun
AASl PEIIIEHUA PEAABHBIX 3aAAY IIPUKAAAHOTO XapaKTepa.

Henpeprmsabie pyHKImu 1 ux cBoictBa. Touku paspbBa. ACHUMITOTH IPadpUKOB (PYHKITUIL.
CpolictBa (OYHKIIMI HEIPEPHIBHBEIX Ha OTpe3Ke. METOA HMHTEPBAAOB AAfA PEINEHUA HEPABEHCTB.
IIpumenenue cBOICTB HEIPEPHIBHBIX (DYHKITUIT AASl PEIIICHUSA 3aAa4.

[lepBas n Bropas npousoansie dyHkiun. OnpeAcAeHHE, TEOMETPUYECCKHH U (PU3MIECKUHI
CMBICA IIPOU3BOAHOI. Y paBHEHNE KACATEABHON K rpadpuKy (OYHKITHML.

[IponsBoansie saemeHTApHBIX YHKIUIA. [IpouM3BOAHAA CYMMBI, IIPOU3BEACHHS, YACTHOTO H
KOMITO3HUITUN (DYHKITHH.

MHo’xecTBa 1 AOTHKA

MHOXeCTBO, OIEpaluy HAaA MHOMKECTBAMHM M HX CBOHCTBA. Amarpammsr Diiaepa—Benma.
[Ipumenenne TEOPETHKO-MHOMKECTBEHHOIO aIlapara AAf OIIMCAHHA PEAABHBIX IIPOLIECCOB U
ABACHHH, IIPH PEIIEHNN 3aAaY9 U3 APYTHX YIEOHBIX IIPEAMETOB.

Omnpeaesenue, TeopemMa, CBOMCTBO MATEMATHYECKOIO OOBEKTA, CACACTBHE, AOKA3ATEABCTBO,
PaBHOCHABHBIC YPABHCHUS.

11 KAACC

UYncaa u BEIYUCACHUA

Harypaapabie u measle umcaa. [lprMeHeHme NIPHU3HAKOB AEGAHMMOCTH IIEABIX UHCEA,
HaumboAbmnit oommi Aeanteab (Aaree — HOA) u manmensiiee obiree kpataoe (aasee — HOK),
OCTATKOB IIO MOAYAIO, aATOpUTMA EBKAMAQ AASl PEIIIEHNSA 3aA2Y B IIEABIX YHCAAX.

Kommaekcuple  gmcaa.  AAreOpamdeckas M TPHUTOHOMeETpHUdeckad (POPMBI  3aIIHCH
KOMITAEKCHOTO 9HCAd. ApHMETHYECKHE OIEPAINNA € KOMIIAGKCHBIMH dncAamu. FIzoOpaxenue

KOMITAEKCHBIX YHCEA Ha KOOPAMHATHON IAockoctu. Popmysa Myaspa. Kopam n-oit cremenn us



KOMITAEKCHOTO 49HucAa. [IprMenenHme KOMITAGKCHBIX UHCEA AAfl  perneHusa (PHU3HYIECKHX H
IeOMETPHYECKUX 32AAY.
YpaBHEeHUA U HEPABEHCTBA
Cucrema M COBOKYIIHOCTb YPaBHEHHH M HEPaBEHCTB. PaBHOCHABHBIE CHCTEMBI M CHCTEMBI-
cAeAcTBHA. PaBHOCHABHEIEC HEPABEHCTBA.
Ot1bop KOpHEH TPUIOHOMETPUYECKHX YPABHEHHH C IIOMOIIBIO TPHUTOHOMETPHUYECKOM
OKPYKHOCTH. Perrrenre TpUroHOMETPHYECKIX HEPABEHCTB.
OCHOBHBIE METOABI PEIIIEHNA ITOKA3aTEABHBIX U AOTAPU(DMHIIECKUX HEPABEHCTB.
OCHOBHBIE METOABI PEIIIEHUA HPPAITMOHAABHBIX HEPABEHCTB.
OCHOBHBIE METOABI PEIIEHUA CUCTEM H COBOKYIIHOCTEH PAIMOHAABHBIX, HPPAIIMOHAABHBIX,
IIOKA3aTE€ABHBIX 1 AOFapI/ICbMI/I‘ICCKI/IX ypaBHCHI/II‘/‘L
VpaBHeHns, HEPaBEHCTBA M CHCTEMBI C IIapaMETPAMH.
[Ipumenenne ypaBHEHUI, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYIECKUX 33Aa9 M 3aAaY
13 PA3AUYHBIX OOAACTEI HAYKHA U PEAABHOM KU3HU, HHTEPIIPETALINA ITOAYIECHHBIX PE3YABTATOB.
®@yHKIIMY U rpaUKI
I pacpm{ KOMIIO3UIIIH (pyHKL{HfI. I'eomerpraeckue o6p33b1 YVPaBHEHHUII M HEPABEHCTB Ha
KOOPAMHATHOM ITAOCKOCTH.
Tpuronomerpudeckne PyHKINH, UX CBOMCTBA U rpadpuKu.
I'pacdpuaeckre METOABI peIlieHNA YpaBHEHUI 1 HepaBeHCTB. ['padudeckie METOAB peIeHus
32AQ9 C ITapaMeTPaMH.
Hcroapsoanne rpacdukoB (OYHKIIUNA AAf HCCACAOBAHHA IIPOIIECCOB M 3aBHCHMOCTEH,
KOTOPBIE BOSHHUKAIOT IIPH PEIIEHUHN 3aAaY U3 APYIHX YICOHBIX IIPEAMETOB U PEAABHOM KH3HU.
Hauaaa maTemMaTHyecKoOro aHaAu3a
[Ipumvenenne IPOM3BOAHON K MCCAEGAOBAHHIO (DYHKIHH Ha MOHOTOHHOCTb H 3KCTPEMYMBI.
Haxomxaenue HauOOABIIIETO U HAMMEHBIIIETO 3HAYCHIH HEIPEPHIBHON (DYHKIINN Ha OTPE3KE.
[Ipumenenue MPOU3BOAHOM AASl HAXOKACHHA HAMAYYIIIETO PEIICHNA B IIPUKAAAHBIX 32AQ9aX,
AASL OIIPEAEACHHSA CKOPOCTH M YCKOPEHUSA IIPOIIECCa, 3aAAHHOTO (DOPMYAOH AU IPAUKOM.
[TepooOpasnas, OCHOBHOE CBOMCTBO II€pBOOOpasHbIX. [lepBooOpasHbIe 3AEMEHTapPHBIX
dynkruii. [TpaBraa HAXOKACHHA IIEPBOOOPA3HBIX.
Wurerpaa. I'eomerpudecknii cMbIcA HHTErpaAa. Berancaenne onpeaeA€HHOTO HHTErpaAa 1o
dopmyae Herotona-Aeiibuurra.
[Ipumenenne wuHTErpasa AAfl HAXOKAEGHHA TIAOINAACH IAOCKUX duryp u 00OBEMOB
I€OMETPHUIECKUX TEA.
[Tpumepsr pemennii AndpdepeHNIHAABHBIX YpaBHEHUN. MartemaTndeckoe MOAEAHPOBAHUE
PEAABHEIX IIPOIIECCOB C IIOMOIIBIO AUPEDEPEHITNAABHBIX YPABHEHHH.
ITaanupyemble  pe3yAbTaTBI ~ OCBOEHHA y4eOHOro Kypca «asrebpa m  Hagaaa
MAaTEeMATUYECKOrO aHAAM3a» (YrAyOA€HHBINI YpPOBE€HB) HA YpPOBHE CPEAHEro obiero
o6pa3oBaHu:A
AvdHOCTHBIE PE3yABTATHI
1) rpa’>kAaHCKOro BOCIIMTAHUA:
cpOPMUPOBAHHOCTD ~ I'PAKAAHCKOM  IO3HIIMH  OOYYAIOINErocsi KaK  aKTUBHOIO U
OTBETCTBEHHOIO YAECHA POCCHICKOrO OOINECTBA, IIPEACTABACHHE O MATEMATHYECKHX OCHOBAX
PYHKIIHOHUPOBAHUA PAZAUYHBIX CTPYKTYP, ABACHHUI, IIPOLIEAYP I'PAKAAHCKOTrO 00IIecTBa (BEIOOPHI,
OTIPOCHI I APYTOE), YMEHHE B3aUMOAEHCTBOBATH C COITMAABHBIMU HHCTUTYTAMU B COOTBETCTBUHI C MX
pyHKIIIAME 1 HA3HAYCHIEM;

2) NaTPUOTHYECKOI'0 BOCITUTAHUA:



cpOpPMUPOBAHHOCTD POCCUHCKON IPAKAAHCKON HMACHTHYHOCTH, YBAKECHUA K IIPOIIAOMY U
HACTOAIIIEMY POCCHICKON MATEMATHKH, IIEHHOCTHOE OTHOIIEHHE K AOCTHKEHHAM POCCHHICKIX
MaTEMATHKOB U POCCHMCKOI MaTEMATHYIECKOH IITKOABI, HCIIOAB3OBAHNE ITHX AOCTIHKCHHI B APYIHX
HAYKAX, TEXHOAOTHAX, C(pepax 9KOHOMUKM;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUA:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCHICKOIO HaApOAa, C(OOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUSA, ITHIECKOTO IIOBEACHHUSA, CBA3AHHOIO C IIPAKTUYECKUM IIPUMEHEHUEM AOCTIKEHUN HAYKH
1 ACATEABHOCTBIO YIE€HOTO, OCO3HAHIE AMYHOTO BKAAAA B TIOCTPOCHHE YCTOHIUBOTO OYAYIIIETO;

4) scTeTHYeCKOro BOCIIUTAHIA:

3CTETHYECKOE OTHOIIECHUE K MHUPY, BKAIOYAA 3CTETUKY MATEMATHYECKHX 3aKOHOMEPHOCTEH,
OODBEKTOB, 3aAa4, PCILICHHH, PACCYKACHHUI, BOCIPUUMYHUBOCTD K MATEMATHYCCKUM aCIIEKTAM
Pa3AMYHBIX BHAOB HCKYCCTBA;

5) pusuueckoro BocnuraHuA:

cpOpPMHPOBAHHOCTD YMEHHUSA IIPUMEHATH MATEMATUYECKIE 3HAHUA B HHTEPECAX 3A0POBOTO U
0e3011aCHOr0 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3AOPOBBIO (3AOPOBOE ITUTAHHE,
cOAAAHCHPOBAHHBIN PEKHUM 3aHATHH M OTABIXA, peryAdpHad PU3HIeCKas aKTUBHOCTD), (DH3UIECKOE
COBEPIIECHCTBOBAHUE IIPHU 3aHATUAX CIIOPTUBHO-O3AOPOBUTEABHOI ACATEABHOCTBIO;

6) TPyAOBOTO BOCITUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOAFOOHUSA, HMHTEPEC K PA3AHYHBIM cdepam
IIPO(PECCHOHAABHOI AEATEABHOCTH, CBA3AHHBIM C MATEMATHKOW M €€ IPHAOKECHHUAMH, YMEHHE
COBEPIIATh OCO3HAHHBIN BEIOOP OYAyIIEH PO ecCHn U PeaAn3OBBIBATH COOCTBCHHBIC KI3HCHHBIC
IIAAHBI, TOTOBHOCTh U CIIOCOOHOCTH K MATEMATHYECKOMY OOPa3OBAHUIO M CAMOOOPA3OBAHUIO HA
IPOTMKEHUH BCEH KU3HHU, FOTOBHOCTb K AKTHUBHOMY VYACTHUIO B PEIICHHH IPAKTUYECKUX 33AaY
MAaTEMATHYIECKOH HAITPABACHHOCTH;

7) 3KOAOTHMYECKOI'0 BOCHIUTAHUA:

cpOpMUPOBAHHOCTD ~ 3KOAOTMYECKOM  KYABTYPBI, IIOHHMAHHE BAUAHHA  COLMAABHO-
SKOHOMHYECKUX IIPOIIECCOB HA COCTOSHHE IIPUPOAHOH M COIIMAABHON CPEABL, OCO3HAHHE
rAODAABHOTO XapaKTepa KOAOTHYECKHX IIPOOAEM, OPHUEHTAIMA Ha IIPUMEHEHHE MATEMAaTHYECKHUX
3HAHUIT AASl PEIIIEHUA 3aAa9 B OOAACTH OKPYIKAIOIIEH CPEABI, IIAAHHPOBAHUE ITOCTYIIKOB M OICHKU
HUX BO3MOKHBIX ITOCACACTBHI AAA OKPY/KAFOITIEH CPEABI;

8) meHHOCTH HAyYHOrO MO3HAHUA:

cpOpMUPOBAHHOCTH MHPOBO33PEHIUA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAYKH U OOIIECTBEHHON IIPAKTUKHU, IIOHNMAHUE MATEMATHIECKOI HAYKH KaK cephl YeAOBEUECKOM
ACATEABHOCTH, 9TAIIOB €€ PasBUTHA U 3HAYUMOCTH AAA PA3BUTHA IIUBUAU3AINN, OBJIAJICHUE A3BIKOM
MATEMATUKA W MATEMATHYECKON KyABTYPOI KaK CpPEACTBOM IIO3HAHHUA MHPa, IOTOBHOCTD
OCYIIECTBAATD IIPOEKTHYIO U HCCAEAOBATEABCKYIO ACATEABHOCTD HHAUBHAYAABHO U B IPYIIIIE.

MeTanpeAMeTHBIE Pe3yABTATHI
ITo3naBareAbHBIE YHUBEPCAABHBIEC yUeOHbBIE ACHCTBUA

Ba3oBrIe Aornueckue AeMCTBHA:

BBIABAATD U XapPAKTEPU30BATH CYIIECTBEHHbIC IIPU3HAKI MATEMATHIECKUX OOBEKTOB, ITOHATHH,
OTHOIIECHUN MEXAY IOHATUAMU, (DOPMYyAHPOBATH OIPEACACHUA IIOHATUMN, YCTAHABAUBATH
CYILECTBEHHBIH IPH3HAK KAACCH(PUKAIINN, OCHOBAHHUA AAA OOOOIINEHUA U CPaBHEHHA, KPHTECPHHU
IIPOBOAMMOTIO aHAAM3A,;

BOCIIPUHUMATH, (DOPMYAHpPOBATE M IIPEOOPA3OBBIBATD CYKACHHUSA: YIBEPAUTCABHBIC U

OTpI/II_[aTCAI)HbIC, CAMHUYHBIC, YaCTHBIC 1 O6H_II/I€, YCAOBHBIC;



BBIABAATD MATEMATHYECKAE 3aKOHOMEPHOCTH, B3aHMOCBA3M U IIPOTHBOpEYHA B (PaKTax,
AAQHHBIX, HAOATOACHUAX U YTBEP/KACHUAX, IIPEAAATATh KPUTEPHH AAS BBIABACHUA 3aKOHOMEPHOCTEH 1
IIPOTHUBOPEYNLI;

ACAAQTH BBIBOABI C HCIIOAB30BAHHEM 3aKOHOB AOTUKH, ACAYKTHBHBIX U HHAYKTHBHBIX
YMO3AKAFOYCHHH, YMO3AKAFOUCHUI 110 AHAAOTHH;

IIPOBOAUTH CAMOCTOSTEABHO AOKA32TEABCTBA MATEMATHYCCKUX YVTBEPKACHHUI (IIpAMBIC U OT
IIPOTHBHOTO), BBICTPAUBATH APTYMEHTAIIHIO, IIPHBOAUTH IIPUMEPHI X KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYIKACHUSA 1 BEIBOAEL,

BBIOMPATH CIIOCOO pereHus y4eOHOH 3aAa4un (CPABHUBATH HECKOABKO BAPHAHTOB PEILICHHS,
BBIOMPATh HAHOOAEE ITOAXOAAIINH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPHTEPHEB).

Ba3oBble nccaeAOBaTEABCKUE ACHCTBUA:

HCIIOAB30BATh BOIIPOCHL KAK HMCCACAOBATEABCKHH HMHCTPYMEHT IIO3HAHMA, (POPMYAHPOBATH
BOIIPOCH, (DUKCHPYIOIINE IIPOTHBOPEYNE, IIPOOAEMY, YCTAHABAUBATH HCKOMOE U AAHHOE,
dpopMHPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO IIO3UIIUIO, MHECHUC;

IIPOBOANTH ~ CAMOCTOATEABHO  CIIAAHHPOBAHHBIH  OKCIICPUMEHT, HCCACAOBAHHE  IIO
VCTAaHOBAGHHUIO OCOOEHHOCTEH MATEMATHYECKOIO OOBEKTa, ABACHUA, IIPOIIECCA, BBIABACHHIO
3aBHCHMOCTEH MEKAY OOBEKTAMH, ABACHHUAMHE, ITPOIICCCAMIT;

CAMOCTOATEABHO (POPMYAHPOBATH OOOOIIEHUA H BBIBOABI IIO PE3YABTATAM IIPOBEACHHOTO
HaOAFOACHHSA, MCCACAOBAHHSA, OIECHHBATH AOCTOBEPHOCTH IIOAYYEHHBEIX PE3YABTATOB, BHIBOAOB U
0000IIIEHN;

IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE IIPOLIECCA, 4 TAK/KE BHIABUTATH IIPEAIIOAOKECHUA O €rO
PAa3BUTHH B HOBBIX YCAOBHIAX.

PaGora c uadopmarueii:

BBIABAATD ACPUIIUTH HH(OPMAIIHH, AAHHBIX, HCOOXOAHUMBIX AAf OTBETA HA BOIIPOC H AASA
peIreHus 3aAA9H;

BBIOMpATh ~ MH(MOPMAIIMIO M3  HCTOYHUKOB  PasSAHYHBIX  THIIOB, aHAAH3HUPOBATH,
CHCTEMATH3HPOBATh M  HHTCPIPETHPOBATh HH(MOPMAIMIO PAa3ANYHBIX BHAOB u  (opm
IIPEACTABACHUS;

CIPYKTYPUPOBATh HH(POPMAIIIIO, IPEACTABAATD €€ B Pa3AYHBIX (POPMax, HAAIOCTPUPOBATD
rpadpuyeckuy;

OIICHUBATDH HAAEKHOCTD HH(DOPMAIIHH ITO CAMOCTOATEABHO C(POPMYAHPOBAHHBIM KPHTEPHAM.

KoMMyHUKAaTHUBHBIE YHHBEPCAABHBIE YueOHbIE ACHICTBUA

O6mmenne:

BOCIIPUHUMATh 1 (POPMYAHPOBATH CYKACHHA B COOTBETCTBHH C YCAOBHAMH M I[CAAMU
OOITIeHH, ICHO, TOYHO, IPAMOTHO BBIPAKATH CBOIO TOUKY 3PEHHUA B YCTHBIX U IIMCbMEHHBIX TEKCTAX,
AABATh ITOACHEHUA IT0 XOAY PEIIEHUA 3aAA9YH, KOMMEHTHPOBATD IIOAYICHHBIH PE3YABTAT;

B XOAC OOCY/KACHHS 33AaBATh BOIIPOCH IO CYIIECTBY OOCY/KAQEMOM TEMEI, IIPOOACMEL,
perrmaeMol 3aAadd, BBICKA3BIBATH HACH, HAIIEACHHBIE HA IIOMCK PEIIEHUA, COIOCTaBAATH CBOH
CYKACHUA C CYKACHHAMH APYIHX VYACTHUKOB AHMAAOTa, OOHAPYKHUBATH PA3AHYHE U CXOACTBO
ITO3UIIHH, B KOPPEKTHON hopme (pOPMyARPOBATH PA3HOIAACHSA, CBOU BO3PAKCHHUS;

IIPEACTABAATh PE3YABTATHI PEIICHHA 33AAYH, OKCIEPUMEHTA, HCCACAOBAHHA, IIPOCKTA,
CaMOCTOATEABHO BBIOUPATh (POPMAT BBICTYIIACHHUA C YIETOM 3aAaY IIPE3CHTAINI U OCOOCHHOCTEMH
AYAUTOPHU.

PeryasaTuBHBIE YHUBEPCAABHBIE YU€OHBIE ACHICTBHA

CamoopraHusanms:



COCTAaBAATD IIAAH, AATOPHUTM PEIICHHA 33AAYM, BBIOHPATH CIOCOD PEIICHHA C YIETOM
HIMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BAPHAHTEL PEIIEHUN C YIETOM HOBOH HH(OPMALIHH.

CaMOKOHTPOAB, SMOITMOHAABHBIN MHTEAAEKT:

BAAQACTh HABBIKAMH ITO3HABATEABHOM pedAEKCHHU KaK OCO3HAHUA COBEPIINACMBIX ACHCTBHUII 1
MBICAUTEABHBIX ITPOIIECCOB, UX PE3YABTATOB, BAAAETH CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOAA
ITPOIIECCA M PE3YABTATA PEIICHHA MATEMATHICCKOM 3aAAYM;

IIPEABUACTD TPYAHOCTH, KOTOpPBIE MOIYT BO3HHKHYTb IIPH PEIIECHUN 33aAa9H, BHOCHTD
KOPPEKTHBBI B AEATEABHOCTb HAa OCHOBE HOBBIX OOCTOATEABCTB, AAHHBIX, HAMAECHHBIX OIIHOOK,
BBIABACHHBIX TPYAHOCTEIH;

OIICHUBATH COOTBETCTBHE PE3YABTATA LIEAU H YCAOBUAM, OODBACHATD IIPHYMHBI AOCTHIKCHISA
HAM  HEAOCTIDKEHHA  PE3YABTATOB  AEATEABHOCTH, HAXOAUTH  OIIHOKY, AaBaThb  OIICHKY
IIPHOOPETEHHOMY OIIBITY.

CoBmecTHAA A€ATEABHOCTb:

IIOHUMATh M HCIOAB30BATH IIPEUMYIIECTBA KOMAHAHOM M HMHAHBHAYAABHOHI pPabOTHI IIpH
pelreHny y9eOHBIX 3aA249, IIPUHAMATD IIEAh COBMECTHOM AEATEABHOCTH, IIAAHHPOBATH OPraHU3AIIHIO
COBMECTHON PabOTHI, PACIPEACAATH BUABL PaOOT, AOTOBAPHUBATHCH, OOCYKAATH IIPOIIECC M PE3YABTAT
paboTBL, 060OIIATh MHEHUA HECKOABKIX AFOACH;

y9IaCTBOBATh B IPYHIOBEIX (popMax paOoTel (0OCYHKACHHA, OOMEH MHEHHM, «MO3TOBBIE
IITYPMBD» ¥ HHBIE), BBIIOAHATH CBOIO YaCTh PaOOTHI H KOOPAHHHUPOBATH CBOM ACHCTBUA C APYTHMHU
YACHAMU KOMAHABI, OLICHHBATH KA9ECTBO CBOCTO BKAAAQ B OOIIMHH IIPOAYKT IIO KPHTCPHAM,
cpOPMYANPOBAHHBIM YIACTHUKAMU B3AMMOACHCTBHA.

ITpeameTHEBIE PE3yABTATHI

K xonry ooyuenns B 10 kaacce oOy9aroImumiics IOAYIUT CACAYIOIITHE IIPEAMETHBIE PE3YABTATHI
IT0 OTAEABHBIM TE€MaM PabOUEH IIPOrpaMMbl YY€OHOIrO Kypca «AAreOpa M HagaAa MaTEMATHIECKOTO
AHAAH3»:

UYncaa 1 BEIYUCACHHA:

CBOOOAHO OIEPHUPOBATH HOHATHAMU: PAIMOHAABHOE YHCAO, OECKOHEYHAf IIEPHOAMYIECKAS
APOOB, IIPOLIEHTHI, HPPAIIMOHAABHOE YHCAO, MHOKECTBA PAIIMOHAABHBIX U ACHCTBHTEABHBIX UHCEA,
MOAYAB ACHCTBUTEABHOI'O YHCAQ;

IIPUMEHATb APOOH M IIPOLIEHTHI AAfl PEIEHHUA IIPUKAAAHBIX 3aAa9 U3 PA3AHMYHBIX OTPACAEH
3HAHUI U PEAABHOM KU3HU;

IIPUMEHATh INPUOAMKEHHBIE BBIYUCACHUA, IIPABHAA OKPYIACHHUA, IIPHUKHAKY M OIICHKY
PE3yAbTATA BEIMUCACHUIT;

CBODOAHO OIIEPUPOBATH IIOHATHEM: CTEIIEHb C IIEABIM ITOKA3aTEAEM, HCIIOAB30BAThH
ITOAXOAAIIYFO  (POPMY 3ammcu AEHCTBUTEABHBIX UHCEA AAA PEINEHUA IPAKTUYECKUX 3aAa9 U
IIPEACTABACHUA AAHHBIX;

CBODOAHO OIIEPUPOBATH HOHATHEM: ApU(PMETHIECKUI KOPEHb HATYPAABHON CTEIICHH;

CBODOAHO OIIEPHPOBATEH IHOHATHEM: CTEIIEHD C PAITHOHAABHBIM ITOKA3aTEACM;

CBOOOAHO OIIEPHPOBATH IOHATHAMH: CHHYC, KOCHHYC, TaHICHC, KOTAHICHC UHCAOBOIO
apryMeHTa;

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

YpasHeHUA U HEPABEHCTBA:

CBOOOAHO OIIEPHPOBATH IOHATHUAMI: TOKAECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHABHBIC

ypaBHCHI/IH n ypaBHCHI/IH—CAeACTBI/IH, paBHOCI/IAbeIC HepaBCHCTBa;
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HPI/IMCHHTI) pa3AI/I"IHI)IC METOABI pCI_HCHI/IH paHI/IOHaAI)HI)IX nu ApO6HO—paHI/IOHaAbeIX
YPaBHEHUMH, IIPUMEHATD METOA HHTEPBAAOB AASl PEITICHUA HEPABEHCTB;

CBOOOAHO OIEPHUPOBATH IOHATHAMU: MHOTOYACH OT OAHOM IIEPEMEHHON, MHOIOYACH C
HEeABIMH KO3 DHUIINEHTAMHI, KOPHH MHOTOYACHA, IIPUMEHATh ACACHHE MHOTOYACHA HA MHOTOYACH C
ocraTkoM, Teopemy besy u reopemy Brera aad perrrenus 3aaad;

HCIIOAB30BATH CBOICTBA ACHCTBHUIT C KOPHAMHE AAA IIPEOOPA3OBAHNSA BBIPAKCHUIT;

BBIITOAHATD IIPEOOPA3OBAHNSA YHCAOBBIX BEIPAKEHUIN, COACPIKAIIIUX CTEIICHU C PAIIHOHAABHBIM
TTOKA3ATCACM;

IIPUMEHATD ~ OCHOBHBIC  TPHUTOHOMETpHYECKHE  (POPMYABI  AAA  IIPEOOpPasOBaHUA
TPUTOHOMETPHYECKUX BBIPAKECHUIT;

CBOOOAHO  OIIEPHPOBATH  IIOHATHEM: TPHUIOHOMETPUYECKOE  YPABHEHHE, IIPHMCHATH
HCO6XOAI/IMI)I€ @OpMyAI)I ANASA pCLHCHI/IH OCHOBHBIX THUIIOB TPHFOHOMCTPI/I‘-ICCKI/IX ypaBHCHI/Iﬁ;

MOAEAHPOBATH PEAABHBIC CHTYAI[UH HA fA3BIKE aAT€OPBI, COCTABAATD BBHIPAKEHUSA, YPABHEHI,
HEPABEHCTBA 110 YCAOBHIO 3aAa9H, HCCACAOBATH IIOCTPOEHHBIE MOAEAH C HCIIOAB30OBAHHEM AITIIAPaTa
aATEOpEL

®yHKMU U rpadUKH:

CBOOOAHO OIIEPHUPOBATH HOHATUAMM: (PYHKIHA, CIIOCOOBI 33aAaHMA (PYHKIINM, B3aHUMHO
obparHble (DYHKIIUM, KOMIO3UIHA (QYHKIHH, rpadpuk (YHKIIUH, BEIIOAHATH 3AEMEHTapHBIC
1IpeoOpasoBaHmA IPAdPUKOB (DYHKITHIA;

CBODOAHO OIEPUPOBATH IOHATHAMH: OOAACTb OIPEACACHHA M MHOMKECTBO 3HAYCHHUI
dyHKIIH, HYAH (DYHKIINH, IIPOMEKYTKA 3HAKOIIOCTOSHCTBA,;

CBODOAHO OIIEPHPOBATh HOHATHAMH: YETHBIE U HEYETHBIC (DYHKIINM, IIEPHOAMYECKUE
yHKIIMH, IPOMEXKYTKM MOHOTOHHOCTH (DYHKIINM, MAKCHUMYMBI M MHHHMYMBI (DYHKITHH,
HaI/I6OAI)LHC€ M HAMMMCHBIIICC 3HAYCHIC (bYHKL[I/H/I Ha HPOMC)KYTKC;

CBODOAHO OIIEPHPOBATh IOHATHAMHU: CTEIECHHAA (PYHKIIHA C HATYPAABHBIM M I[EABIM
ITOKa3aTeAeM, TpaprK CTEIIEHHON (PYHKITMH C HATYPAABHBIM U IIEABIM ITOKa3aTeAeM, rpadpuk KOpHA
N-OIf CTeIeHn Kak (DYHKIIUN OOPATHOM CTEIIEHHU C HATYPAABHBIM ITOKA3aTEACM;

OIIEpHPOBATH ITOHATHAMHU: AMHEHHAf, KBAAPATHYHAA U APOOHO-AMHEIHHAA (DYHKIIHH,
BBIIIOAHATH 9AEMEHTAPHOE HCCACAOBAHNE U IIOCTPOCHUE UX IPapUKOB;

CBOOOAHO OIIEPHPOBATH IIOHATHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTb, OIIPEACACHHE
TPUTOHOMETPHYECKUX (PYHKIIUH YHCAOBOIO apIyMEHTa;

HCIOAB30BATh IpadpuKd (PYHKIIUIA AAA HCCAEAOBAHUA IIPOIIECCOB M 3aBHCHMOCTEH IIPH
PEICHUHN 33aAaY M3 APYIHUX VYEOHBIX IIPEAMETOB M PEAABHOM KH3HH, BBIPAKATH (POPMyAaMH
3aBUCHUMOCTH MEKAY BEATYNHAMH;

Hauaaa maTemaTHuecKoro anaAmn3a:

CBODOAHO OIIEpPUPOBATH IOHATHAMHU: apH(METHYECKAA M TI€OMETPUYECKAA IIPOIPECCHH,
OECKOHEYHO y6bIBa}OH_[aH TCOMETPHUYICCKAA IIPOIPECCHd, AMHEHHBIN M 3KCIIOHEHIIMAABHBIN POCT,
dopmyAa CAOKHBIX IIPOIIEHTOB, IMETH IIPEACTABACHUE O KOHCTAHTE;

HCIIOAB30BATH IIPOTPECCUI AAF PEIIEHHUA PEAABHBIX 3aA29 IIPUKAAAHOIO XaPaKTEPa;

CBOOOAHO  OIIEPHPOBATH  HOHATHUAME:  IIOCACAOBATEABHOCTB,  CIIOCOOBI  3aAAHHA
ITOCAEAOBATEABHOCTEH, MOHOTOHHBIE M OIPAaHHUYEHHBIE ITOCAEAOBATEABHOCTH, ITOHUMATH OCHOBEBI
3aPOKACHUA MATEMATIYECKOTO aHAAU3A KaK aHAAU32 OCCKOHEYHO MAABIX;

CBOOOAHO OIIEpUPOBATH HOHATHUAMU: HEIPEPBIBHBIC (DYHKIINN, TOYKH pa3pbiBa Ipaduka
dyHKIHH, ACHMITTOTH rpadouKa PYHKITHH;

CBODOAHO OIIEPUPOBATH IOHATHEM: (DYHKIIHA, HEIIPEPBIBHASA HA OTPE3KE, IPUMEHATH CBONCTBA

HEIPEPHIBHBIX (DYHKIINIT AASl PEIITCHUSA 33AQY;
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CBODOAHO OIIEPUPOBATDH HOHATHAMIL: IIEPBasd H BTOPasd IPOU3BOAHBIE (DYHKIINM, KACATEABHAS K
rpacuky dpyHKINL;

BBIYHCAATD IIPOU3BOAHBIC CYMMBI, IIPOU3BEACHMUSA, YACTHOTO M KOMITO3HUITMH ABYX (DYHKIIHI,
3HATH IPOU3BOAHBIC 9ACMEHTAPHBIX (DYHKIIHIH;

HCITOAB30BATH IIPOU3BOAHYIO AASl HCCACAOBAHUSA (DYHKIINHM HA MOHOTOHHOCTD M 3KCTPEMYMBI;

HAXOAUTH HAHOOABIIICE U HAMMEHBIIICE 3HAYCHUA (DYHKIINH HEIIPEPBIBHOMN HA OTPE3KE;

HCIIOAB30BATH IIPOMU3BOAHYIO AASl HAXOKACHUSA HAWAVYIIIEIO PEIICHUA B IIPUKAAAHBIX, B TOM
YHCAE COIMAABHO-3KOHOMHYECKHUX, 3aA29aX, AASl OIIPEACACHHA CKOPOCTH M YCKOPEHHA ITPOIIECCa,
3aAaHHOTO (POPMYyAOH HAK rpadpuKoMm;

HCIIOAB30BATH TEOMETPUYCCKUN 1 (PU3UUECKUI CMBICA IIPOM3BOAHOI AASl PEILICHUSA 3aAaH.

MHuo>KeCTBAa M AOTHUKA:

CBODOAHO OIIEPUPOBATH IOHATHAME: MHOKECTBO, OIIEPALINN HAA MHOKECTBAMIT;

HCIIOAB30BATh TEOPETHKO-MHOKECTBEHHBIH aIIIapaT AAfl OIMCAHHUA PEAABHBIX IIPOIIECCOB U
ABACHHH, IIPH PEIIICHUN 3aAa9 U3 APYTHX YICOHBIX IIPEAMETOB;

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

K xonry ooygenus B 11 kaacce 0Oy4aroOIIHIICA HIOAYIHT CACAYIOIIHE IIPEAMETHBIC PE3YABTATHI
II0 OTACABHBIM TEMaM PabOUEH IIPOrpaMMBbI YIEOHOTO Kypca «AAreOpa M HagaAa MATEMATHICCKOTO
AHAAHU3A»:

Yrcaa ¥ BEIYMCACHUA:

CBOOOAHO OIIEPUPOBATH IMOHATHAMU: HATYPAABHOE U IIEAOE YHCAO, MHOKECTBA HATYPAABHBIX
1 IEABIX YHCEA, HCIOAB30BATh IPH3HAKH AeAUMOCTH IeAbx uuces, HOA n HOK marypasbmbix
YHCEA AASl PEITICHUSA 3aAaY, IIPUMEHATh aATOpUTM EBKAMAA;

CBOOOAHO OIIEPHPOBATH ITOHATHEM OCTATKA ITO MOAYAIO, 3aIIICBIBATH HATYPAABHBIC UHCAA B
PA3AMYIHBIX [TO3UIIMOHHBIX CHCTEMAX CIMCACHIS;

CBOOOAHO ONIEPUPOBATH IOHATHAMH: AOrapudM UHCAQ, ACCATUYHBIE U HATYPAABHBIE
AOTApU@MBT;

HCIIOAB30BATH CBOICTBA AOTApU(MOB AAfl IPEOOPA3OBAHUA AOTAPUMDMHUIECKUX BBIPAKEHII;

CBODOAHO OIEPUPOBATH HOHATHAMI: KOMIIAEKCHOE YHUCAO H MHOKECTBO KOMIIAEKCHBIX YHCEA,
IIPEACTABAATD KOMIIAEGKCHBIE YHCAQ B AAT€OPANYIECKOI U TPUTOHOMETPHUIECKOH (hOpME, BBIITOAHATD
apudMeTHIIecKre OIIEPAIINH C HUMU U U300PakKaTh HA KOOPAMHATHOM ITAOCKOCTH.

YpaBHeHUA 1 HEPABEHCTBA:

CBOOOAHO OIIEPHPOBATDH ITOHATHAMH: HPPAITHOHAABHEIE, ITOKA3aTEABHBIC 1 AOTAPU(DMIIECKIE
VPaBHCHHSA, HAXOAUTb HX PCIICHHA C IIOMOIIBIO PAaBHOCHABHBIX IIEPEXOAOB HAHM OCYILIECTBASASA
IIPOBEPKY KOPHEIT;

CBODOAHO OIIEPUPOBATH IIOHATHAMU: UPPAIINOHAABHBIC, IIOKA3ATEABHBIC U AOrapU(MITIECcKIe
HEPABEHCTBA, HAXOAUTD UX PEIIECHHA C IIOMOIIBIO PABHOCHABHBIX IIEPEXOAOB;

OCYIIIECTBAATE OTOOP KOPHEMN IIPH PEIIEHUH TPUTOHOMETPUYIECKOTO YPABHEHIS;

CBODOAHO  OIIEPUPOBATH  IIOHATHEM TPUIOHOMETPHUYECKOE HEPABEHCTBO, IIPHMEHATH
HEOOXOAUMBIE (DOPMYABL AASl PEILIEHUA OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX HEPABCHCTB;

CBODOAHO OIIEPHPOBATH IOHATHAMHU: CHCTEMAa H COBOKYIIHOCTH VPAaBHCHHH U HEPABEHCTB,
PABHOCHABHBIE CHCTEMBI H CHCTEMBI-CACACTBHSA, HAXOAUTH PEIIECHUA CHCTEMBI U COBOKYIIHOCTEI
PAIIMOHAABHBIX, HPPAIIMOHAABHBIX, ITOKA3aTEABHBIX U AOTAPU(DMHUYECKUX YPABHEHHUIT 1 HEPABCHCTB;

pelraTte  pallMOHAABHBIC, HPPAIIMOHAABHBIC, IIOKA3aTEABHBIC, AOrapuMUYECKHE U

TpI/IFOHOMCTpI/I‘ICCKI/IC ypaBHCHI/IH nu HCpaBCHCTBa, cerpn{amHe MOAYAH U ITAPaAMCTPBHI,
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IIPUMEHATD IPAOHIECKIE METOABI AAfA PEIICHHA YPABHEHUNI M HEPABEHCTB, 4 TAKKE 32Aa9 C
ITapaMeTpamu;

CBOOOAHO OIIEPHUPOBATH IIOHATHAMU: CUCTEMA AMHEHHBIX YPABHEHHH, MATPHIIA, OIIPEACAUTEAD
MATPHITEL 2 X 2 B €ro reOMETPHYECKIH CMBICA, HCIIOAB30BATH CBOMCTBA OIIPEACAHTEAS 2 X 2 AAd
BBIYUCACHHA CIO 3HAYCHUA, HpI/IMCHHTb OHPCACAHTCAH AN pCI_HCHI/IH CHUCTEMBI AHHCﬁHbIX
YPaBHEHUN, MOAECAMPOBATH PEAABHBIE CHTYAIIMH C ITOMOIIBIO CHCTEMBI AHHEHHBIX YPaBHEHHI,
HCCAEAOBATh IIOCTPOEHHBIE MOAEAM C ITOMOIIBIO MATPHI] M OIPEACAUTEACH, MHTEPIIPETHPOBATD
ITOAYYIEHHBI PE3YABTAT;

MOAEAHMPOBATH PEAABHBIC CHTYAI[UH HA fA3BIKE AAT€OPBI, COCTABAATD BBHIPAKEHUSA, YPABHEHI,
HEPAaBEHCTBA M HX CHCTEMBI IIO YCAOBHIO 32A2YH, HCCAECAOBATH IIOCTPOEHHBIE MOACAU C
HCITOAB30BAHHEM AINIIAPATa AATEOPEI, HHTEPIIPETUPOBATD IIOAYIECHHBIH PE3YABTAT.

®@yHKIIMY U rpadUKH:

CBOOOAHO OIEPUPOBATh MHOHATHAMU: IIOKA3aTEAbHAA U Aorapudpmudeckas (OYHKIIHH, HX
CBOMCTBA U IpadpUKN, HCIIOAB30BATh UX I'PAUKI AASl PEIIICHUSA YPABHCHHIT;

CTpouTh rpadpUKH KOMIO3UIHUH (DYHKIIMH C IIOMOIIBIO AEMEHTAPHOTO HMCCACAOBAHHUSA U
CBOMCTB KOMITO3UIIUH ABYX cpyHKum?I;

CTPOUTH FEOMETPUYECKIE OOPA3Bl YPABHEHUI U HEPABEHCTB HA KOOPAMHATHOM ITAOCKOCTH;

CBOOOAHO OIIEPHPOBATH IOHATUAME: I'PAPUKHA TPUTOHOMETPHIECKUX (DYHKITHIH;

HIPUMEHATH (PYHKITUH AAA MOACAHPOBAHUSA 1 UCCACAOBAHHA PEAABHEIX IIPOIIECCOB.

Hauaaa maremaTnueckoro amasmu3a:

CBODOAHO OIIEPHPOBATH IMOHATHAMIL IIEPBOOOPA3HAs, OIPEACACHHBIN HHTETPAA, HAXOAHUTH
IIEPBOOOPA3HBIE IAEMEHTAPHBIX (DYHKIIMI M BBEMHCAATH HHTErpaA 1o dgopmyase Hprotona-
AeiiOunIa;

HAXOAUTD IIAOIIAAN ITAOCKHX (DUTYP B OOBEMBI TEA C IIOMOIIBIO HHTEIPAAA;

HMETh IIPEACTABACHHE O MATEMATHYECKOM MOAEAHPOBAHHHM Ha IIPUMEPE COCTABACHUSA
A PEPEHITMAABHBIX YPABHEHHI;

peIaTe IPHKAAAHBIE 3aAQYH, B TOM YHCAE COITMAABHO-9KOHOMHYECKOIO U (PH3UYIECKOIO

XapakTepa, CPCACTBAMHI MATCMATHYICCKOTO aHAAM3A.
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Temarnueckoe IIAAHUPOBAHUE

10 KAACC

KoanuectBo

Ne HanmeHoBaHUE Pa3A€AOB U TEM
n/u HporpaMmst 4aCoB BaexrponHeie (Hu(PPOBHIE)
Bcero  Kownrp. o0pa3oBaTeAbHBIE PECYPCEI
paborTsl
IToBTOpeHnue u pacmmpeHne CBEACHUH O
1 MHOKECTBAX, MATEMATUYIECKON AOTHUKE 11 20 2 https://resh.edu.ru/subject/51
pyHKITHAX
Crenernas pyHKIMA 21 https://resh.edu.ru/subject/51
Tpuronomerpudeckue yHKITHI 31 https://resh.edu.ru/subject/51
4 Tpuronoverpiriceiie ypasrer i 24 1 https://resh.edu.ru/subject/51
HEPABEHCTBA
5 I1pousBoamas 1 e€ upuMeHeHHE 33 2 https://resh.edu.ru/subject/51
6 INosropenne u cucreMarusanus yaeOHOTO - 1
MaTepHaAd
OBIIEE KOAMYECTBO YACOB T1O 136 10
TMTPOTPAMME
Temarumuyeckoe MAAHHPOBAHUE
11 KAACC
Ne HaunmeHoBaHUE pa3A€AOB U TEM Koanuecrso uacos Baexrponusle (11udpoBEIe)
n/m IPOrpaMMbI Bcero = Komrp. o0pa3oBaTeAbHBIE PECYPCHI
pa6oTel
1 g;ﬁiﬁ::\b}mﬂ 1 Aorapupmirieca 37 2 https://resh.edu.ru/subject/51
WMuTerpaa u ero npumeHeHme 14 1 https://resh.edu.ru/subject/51
Komriaekcubie amcaa 13 1 https://resh.edu.ru/subject/51
HatypaAbHBIE T ITEABIE YHICAA 10 1 https://resh.edu.ru/subject/51
5 HppatonabHBLC, HOKA3aTEAPHEIC I 16 1 https://resh.edu.ru/subject/51
AOTapH(PMIICCKIE HEPABCHCTBA
CrcreMBl pallOHAABHEIX,
6 HPPALUOHAABHBIX ITOKA3aTEABHBIX U 12 1 https://resh.edu.ru/subject/51
AOTapU(OMHUYECKUX YPABHEHHI
7 3aaayu ¢ mapamMeTpom 16 1 https://resh.edu.ru/subject/51
g [ToBropenne u cucremMaru3anus y4eOHOTO 18 5
MaTepraa
OBIIEE KOAMYECTBO YACOB T1O 136 10

IMPOTPAMME
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IToypouHoe maanupoBanue

10 KAACC
Ne Koa-Bo ®opma
HanmenoBaHue pasaesa ¥ TeM ypoKa
ypoka 4acoB KOHTPOAA
T'aaBa 1. IToBTOpeHME U pacIIupeHne CBEACHHN 0 MHOKECTBAX, MATEMATHIECKOM
Aoruxe 1 pyHKuuax (20 q)
1-2 MHo3KecTBa, OIIEPAIINN HAA MHOKECTBAMI 2
3—-4 Koneunere u OeCKOHCYIHBIE MHOMKECTBA 2
5-6 BrickassBaHuA 1 OIIepaniny HaA HIMH 2
7-8 IMpeanxarsr. Omepariun Haa IpeAnKaTamMu Buasl Teopem 2
9 KonrpoapHas pabora 1o Teme «MHokecTBa. BoickaspiBanus u 1 KOHTPOA.
IIPEAHKATHD pabora
10-12 | ®yukius 1 ce cBOMCTBA 3
1314 [Tocrpoenue rpaduxos (OYHKIHUI C TOMOIIBIO TEOMETPHIECKUX )
IIpeoOpPa3OBAHII
15-16 | Obparmas dyukius
17-19 | Meroa uaTEpBAAOB 3
20 Komrtpoapnas padbora 1o teme «Pyuxiina u e cBoricrBa. MeToa 1 KOHTPOA.
HHTEPBAAOBY pabora
I'aapa 2. Crenennas pyuxuus (21 u)
21 —-22 | Cremennasd (DyHKINA C HATYPAABHBIM IIOKA3aTEACM
23 - 25 Onpeaeacane kopust n-it crerenn. OyHknns y = Vx
26 —28 | CpoiicTBa KOPHA N-H CTEIIEHH
29 Konrpoapnas pabora o teme «Crenennas dpyskius. Kopens n- 1 KOHTPOA.
U CTEIIEHU U €r0 CBOUCTBA» pabora
30—-31 | Cremesbp ¢ pallHOHAABHBIM IIOKA3aTEAEM U €€ CBOMCTBA
32 -34 HpparmonarbHbIE YpaBHEHH 3
35 _ 37 Pasaurgrbe IPHEMEL PEIICHIS HPPAIHOHAABHEIX YPABHCHIH 1 3
HX CHCTEM
38 —40 | MpparmmonaspHEIEC HEPABEHCTBA 3
41 Kourpoarmas pabora mo teme «VppariioHasbHbE YpaBHCHUA 1 1 KOHTPOA.
HEPABEHCTBA» pabota
I'aaBa 3. Tpuronomerpuueckue pyuxnuu (31)
42 —43 | Paanannas mepa yraa 2
44 — 45 Tpurosnomerpryeckue (OyHKIIHH YUCAOBOTO apPIyMEHTA 2
4G _ 47 3Haxy 3HaYeHUIl TpuronoMerpudeckux dykimil. Yérnocrs u 5
HEYETHOCTH TPUTOHOMETPUIECKHX (DYHKIIUI
48 — 49 | Ilepuoamudeckue yHKIUN 2
50—-51 | CaoticrBa u rpadpuxu PYHKIIHHA y = 572 X #) = 05 X 2
5253 | CoiicrBa u rpadpuxu PYHKIHHA y = g X 4y = cfg X 2
54 KonrpoapHas pabora o teme «IpuroHomerpudeckue (OyHKIIHI 1 KOHTPOA.
1 UX CBOMCTBA» pabora
55_ 57 OCHOBHBIEC COOTHOIIICHHUA MEKAY TPHTOHOMETPHUICCKUMI 3
(PYHKIIIAME OAHOTO U TOTO K€ apIyMEHTA
58—-060 | DopmyABI cAOxKEHNA 3
61 — 62 | PopMyABI IPUBEACHUA
63— 67 | DopmyABI ABOHOIO, TPOWHOIO U IIOAOBHHHOIO YTAOB 5
68 _ 71 DopMyABI AA IIPEOOPA3OBAHHA CYMMBI, PA3HOCTH U 4

IIPOM3BEACHHA TPUIOHOMETPIYIECKIX (DYHKIIMI
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7 KonTtpoasHas pabora 1o Teme « OCHOBHBIE 1 KOHTPOA.
TPUTOHOMETPHICCKHE (POPMYABD pabora
T'aaBa 4. TpuroHomerpuuecKue ypapHeHUs U HepaBeHCTBA (24 u)
73 —75 | VpaBuenue cosx = b 3
76 —77 | VYpaBHeHue sin x = b 2
78 Vpasuenus fgx = buclgx = b 1
79— 82 | OyHKIUN y = arcos X, y = arcsin x, y = arctg X uy = arcctg x 4
83 86 TpHUrOHOMETPUYECKUE YPABHEHHUSA, CBOAALIIUECS K 4
aATEOPANICCKIM
Perrienne TpUroHOMETPUYECKHX YPABHEHNII METOAOM
87—-90 | pasaoxenus Ha MHOKHUTEAH. [ IprMenenne orpaHIYeHHOCTH 4
TPHIOHOMETPUIECKHUX (DYHKITHI
91— 909 O paBHOCHABHBIX IIEPEXOAAX IIPH PEIIIEHUH 5
TPHIOHOMETPUICCKHUX YPABHEHUIT
93 -95 | TpUroHOMETpHYECKIE HEPABEHCTBA 3
9% Konrtpoapnas pabora 1o Teme «I'puronomerpudeckue 1 KOHTPOA.
VPABHCHUM) pabota
I'aaBa 5. ITpousBoaHas u ee npumenenue (33u)
97 _ 08 Omnpeaeaenne npesesa HYHKIUU B TOUKE U PYHKIIHH, )
HEIIPEPHIBHOH B TOYKE
99 3aAauu O MTHOBEHHOI CKOPOCTH H KACATEABHOM K rpadpuky 1
dyrKIII
100 — 102 | ITonATHE IPOU3BOAHOMH
103 — 106 | IlpaBmAa BEMIMCACHUA IIPOU3BOAHBIX 4
107 — 110 | VpaBHeHNE KacaTeAbHOI
11 Komrtpoapnas pabora 110 Teme «l lonsrue mpousBoAHOI 1 KOHTPOA.
pabora
112 =115 | Ilpusuaku Bospacranus u yObIBaHNA (DYHKIINN 4
116 — 119 | Touku sxcTpemyma (DYHKIAK 4
120 — 123 | HauboAasItiee u HaumenbImee 3HadeHusA (DyHKIIUN Ha OTPE3KE 4
124 — 125 | Bropas npoussoanas. [Tousarue BbIIyKAOCTH (DYHKITHE 2
126 — 128 | Iocrpoenue rpacduxos yHkImit 3
129 Konrpoarnas pabora 1o teme «l Ipumenenne mpousBoAHON» 1 KOHTPOA.
pabota
IToBTOpenue u cucremarusanua yaueonoro marepuaaa (7 )
130 — 135 IloBropenune u cucreMaTusamua y4eOHOIO MaTEpUAAd 32 KYpC 6
aATeOPBI 1 HAYAA MATEMATIYECKOIO AHAAU3A
136 Mroropas KoHTpOABHAA paboTa 1 KOHTPOA.
pabora
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11 KAACC

Ne Koa-po Dopma
HaunmeHoBamnue paspera v TeM ypoKa
ypoka 4aCcoB KOHTPOAA
I'aapa 1. IToka3saTeapHas u Aorapudpmudeckas pyHkmuu (37 @)
1_4 CrerreHb € IPOM3BOABHBIM ACHCTBUTEABHBIM ITOKA3ATCACM. 4
- INoxasareapHas pyHKITHA
5-8 INoxasareAbHBIEC ypaBHEHUSA 4
9—-12 | IloxasareAbHbBIC HEPABCHCTBA 4
13 Kourpoarmaa padora mo teme «llokasareapras dyHKIms. 1 KOHTPOA.
ITokasaTeAbHBIC ypaBHEHUA H HEPABEHCTBA) pabora
14 — 18 | Aorapudm u ero coicTsa 5
19 — 23 | Aorapudmudeckas pyHkums u e€ CBOHCTBA 5
24 -29 | Aorapudmudeckue ypaBHeHHA 6
30 —33 | Aorapudmudeckre HepaBeHCTBA 4
[TpousBoAHBIE IIOKA3aTEABHOM H AOrapH(OMUIECKON
34 -36 . 3
dyHKIHIT
37 Konrpoarnas pabora no teme «llokaszareapnas dpyHxms. 1 KOHTPOA.
ITokasaTeAbHBIC ypaBHEHUSA H HEPABEHCTBA) pabota
T'aaBa 2. MHTerpas u ero npumenenus (14w)
38 —40 | IlepBooOpasHad 3
41 — 43 | IlpaBuaa HAXOKACHHSA IIEPBOOOPAZHON 3
A4 _ 49 ITAo1mIaAb KPUBOAMHEHHOI TPAIEITHH. 6
- OmnpeAeACHHBIN HHTETPAA
50 Berancaexne oGbEMOB TEA 1
51 Konrpoasnas pabora 1o Teme «llHTerpas u ero npuMeHeHIe» 1 KOHTPOA.
pabota
I'raBa 3. Kommaekcusie uncaa (13 u)
52 —55 | MHOXeCTBO KOMITACKCHBIX YHCEA 4
56 58 KomriiaekcHast TAOCKOCTb. 3
B Tpuronomerpudeckas GopMa KOMIIACKCHOTO 9HCAL
VMHOMXKEHIE U ACACHUE KOMIIACKCHBIX UHCEA,
59 — 60 | sammcaHHBIX B TPHTOHOMETPUIECKOI popme. 2
Kopens #-1i crereHn U3 KOMIIAGKCHOTO 9HCAQ
6163 Perrenne aarebpandeckux ypaBHEHUIT Ha MHOKECTBE 3
- KOMITAEKCHBIX YHCEA
KOHTPOA.
64 Kounrpoarnasa padora 1o Teme «KomIraekcHbre grcAan 1
pabora
I'aaBa 4. HarypasrsHsble n neapre yucaa (10 qa)
65 HatypaAbHBIE T IIEABIE YHICAA 1
66 — 67 | Ilpumenenne npusnakoB Aeaumoctu meabx yucea: HOA u HOK 2
68— 70 [IpumeHeHHe IPU3HAKOB ACAUMOCTH LIEABIX 9HCEA: OCTATKH 110 3
B MOAYAEO
7173 [IpumeHeHHE IPU3HAKOB ACAUMOCTH LIEABIX YHCEA: AATOPUTM 3
- EBKAMAQ AAS PEIIIEHNS 3aA29 B IIEABIX YHCAAX
74 Kourpoarnasa padora mo teme «Teopus ances» 1 ROHTPOR.
pabora
T'aaBa 5. MppanmoHaAbHbIe, TOKA3aTeABHBIE U AoTapudMudecKkre HepaBeHCTBA (16 1)
75 =77 | OcHOBHBIE METOABI PEIIEHNs TTOKA3aTEABHBIX HEPABEHCTB 3
78 — 81 | OcHOBHBIE METOABI PEIIEHUA AOrapU(PMUIECKIX HEPABEHCTB 4
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82— 85 | OcHOBHBIEC METOABI PEIIICHNA HPPAIINOHAABHBIX HEPABCHCTB 4
86 — 87 | I'padpuraeckie METOABI PEIIEHNA TTOKA3ATCABHBIX HEPABCHCTB 2
88 — 89 | I'padpudeckue METOABI PEIICHHA AOTAPUPMUIECKAX HEPABEHCTB 2
9% KonTpoasnas pabora 1o teme «MppannoHaAbHEIE, IIOKA3aTEABHbIE 1 KOHTPOA.
u AoraprMUYECKIE HEPABEHCTBA» pabora
T'aapa 6. CucreMsbl pallMOHAABHBIX, APPAIIMOHAABHBIX, IOKA3ATEABHBIX U
AorapudpmMudeckux ypapHeHuii (12 q)
91_92 Cucrema 1 COBOKYITHOCTD YpaBHEHHUI. PABHOCHABHBIE CHCTEMEI U )
B CHCTEMBI - CACACTBHA
93 OcHOBHBIE METOABI PEIIEHUA CHCTEM B COBOKYIIHOCTEN 1
PAITHOHAABHBIX YPaBHEHIH
94 OCHOBHEBIE METOABI PEITIEHHA CHCTEM 1 COBOKYITHOCTEH 1
HPPALNOHAABHEIX YPABHEHUH
95 _ 06 OCHOBHEBIE METOABI PEITIEHHA CHCTEM 1 COBOKYITHOCTEH 5
B ITOKA3aTEABHBIX YPaBHEHHIT
97 _ 08 OCHOBHBEIE METOABI PEITIEHHA CICTEM W COBOKYITHOCTEH 5
B AoraprOMIYECKHX YPaBHEHNN
Iprmvenenme CHCTEM K PEIICHUFO MATEMATHIECKUX 3aAQ9 U 32AaY
99 — 101 | u3 pasAUYHBIX OOAACTEN HAYKH U PEAABHOH *KU3HH, HHTEPIIPETAIIHA 3
ITIOAYYCHHEIX PE3YABTATOB
KouTtpoapHas pabora 1o Teme «CHCTEMBI PAITHOHAABHBIX, COHTOOA
102 HPPALUOHAABHEIX, ITOKA32TEABHBIX M AOTAPH(MIYECKUX 1 ;a 65 :a '
ypaBHEHUID
T'aaBa 6. 3apauu c mapamerpamu (16 )
103 PanmonaAbHBIE YpaBHEHHA C ITapaMeTpaMu 1
104 PanmonaAbHEBIE HEPAaBEHCTBA C ITapaMeTPaMH 1
105 PanmonaAbHEIE CHCTEMEI C ITapaMeTpaMu 1
106 HppammonaApHbIe ypaBHEHUSA, HEPABEHCTBA C ITApaMETPaMU 1
107 HpparmonaspHBIE CHCTEMBI C ITAPAMETPAMH 1
108 INoxasareAbHBIE YpAaBHEHHA, HEPABEHCTBA C ITAPAMETPAMU 1
109 IToxazaTeAbHBIE CHCTEMEI C TApaMeTPaMH 1
110 Aorapudmuyeckue ypaBHEHUSA, HEPABEHCTBA C IAPAMETPAMH 1
111 Aorapudmuydeckue CUCTEMBI C IAPAMETPAMH 1
112 TpuroHomeTpudecKre YpaBHEHHA C IIAPAMETPAMU 1
113 TPpHUrOHOMETPHUYECKHE HEPABEHCTBA C ITAPAMETPAME 1
114 TPHUrOHOMETPUYECKHE CUCTEMBI C IIAPAMETPAMHE 1
15 IMoctpoenne i HCCACAOBAHIIE MATEMATITIECKIX MOACACH PEAABHBIN 1
CHTYALMI C IOMOIIBIO YPABHEHHUH C TAPAMETPAMU
116 — | Ilocrpoenune u HCCAEAOBAHNE MATEMATUIECKHX MOAEACH PEAABHBIE 5
117 CHTYAITHI C IOMOIIBIO CUCTEM YPABHEHUH C MapaMeTpaMu
118 KonTpoapHas pabora 10 TemMe «3aAadH ¢ TapaMeTpaMm» 1 KOHTPOA.
pabora
IToBTOpenne u cucremaTusanus yuedoHoro marepuasa (18u)
119 — | IToBrOpeHue u cucremMaTU3aus y9e€OHOrO MaTepruaa 3a Kypc 14
132 aATEOPBI U HAYaA MATEMATHYIECKOIO aHAAU32
133 — | Mrorosas koHTpOABHAs paboTa 5 KOHTPOA.
134 pabora
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135— | Peseps
136

YueGHO-MeToAmYeCKOe obecrieyeHre o0pa3oBaTeABHOIO IIPOIleCcca

Ob6sa3areApHBIE yUeOHBIE MATEPHAABI AAF YICHHUKA

* Maremartuka. Aarebpa u Hadara MaTemMaTHdaeckoro auasmsa, 10 kaacc/ Mepsask Al
Howmuposckuit A.A., IToaskos B.M.; moa peaaknneii [Topoabckoro B.E., yraybaeHHBIN ypOBeHB,
yaeOnuk; Mocksa «[ Ipocsererue», 2023

* Maremaruka. AAreOpa ¥ Hadara MaTeMaTHYeCKOro aHaamsa, 11 kaacc/ Mepsask Al
Howmuposckuit A A., IToaskos B.M.; moa peaaknmeii [Topoasckoro B.E., yraybaeHHBIN ypOBEHB,
yaeOnuk; Mocksa «[ Ipocsererue», 2023

MeToAUYECKIE MATEPUAABI AAA YUUTEAA

Meroanueckue pexkomeHpannu k yaeOHuKy A. I'. Mepsasxa, A. A. Homuposckoro, B. b.
[ToaskoBa «Martemarnka: aAreOpa M Ha9aAa MATEMATHYECKOIO aHAAHM3a, reomerpus: AsreOpa u
HAYaA2d MATEMATHYIECCKOIO aHAAM3A», YTAYOACHHBIN YPOBEHb, 2-¢ M3AAHNE, CTepeoTHIIHOE, MOoCKBa,
«[Tpocsemmenne» 2023
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