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IporpaMMa mo mMareMaTHMKe HA YPOBHE CpeIHEero o0IIero odpa3oBaHMs
(yriry6JieHHbIi YPOBEHB).

[Iporpamma o MaTemMatuke yriyOnEHHOTO YpOBHS JUIs 0Oy4aromuXcs HA YPOBHE CPEIHEro
obmiero obpazoBanust paspadorana Ha ocHoBe PI'OC COO ¢ yu€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIBSIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIHUNA POCCUHCKOTO
oOpa3zoBanus. Peanu3zamusi mporpaMMbl 10 MaTeMaTHKe 00ECTIeYMBAET OBJIAJCHHE KIIIOYEBBIMHU
KOMIICTCHUOUAMU, COCTABJIAOIIMMU OCHOBY IJId CaMOPpa3BUTUA U HECHPCPBIBHOI'O O6pa3OBaHI/I$I,
LEJOCTHOCTh OOIIEKYJAbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEJIILHOTO pA3BUTHUS JINYHOCTU
00yJaromuxcs.

B mnporpamme mno maremaTMke YydYTE€Hbl HIeHM W ToJokeHus «KoHuenuuu pa3BUTHS
MaTemaTHdeckoro obpazoBaHusi B Poccuiickoii @exnepanuun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHLIENI[MN MaTeMaTH4ecKoe 00pa30BaHNe JO0JKHO, B YACTHOCTH, pellaTh 3aJjauy 00ecredeHus
HEOOXOMMOro CcTpaHe uyucia oOy4arouuxcs, MaTeMaTHueckas MOJrOTOBKAa KOTOPBIX
J0CTaTOYHA JJs TNPOJOJDKEHUs O0pa30oBaHMsI MO pa3IUYHBIM HalpaBJICHUSM, BKIIOYas
npenojaBaHue  MaTeMaTUKH, MaTeMaTH4YecKhe  HCCleqoBaHus, padboty B chepe
MH(OPMALMOHHBIX TEXHOJOTUH U APYrUX, a Takke oOecredeHus JUisd KaxKJIoro o0ydarolerocs
BO3MOXHOCTH OOCTHXCHUA MaTeMaTHYeCKOH IIOAIOTOBKH B COOTBETCTBHH C H606XOJII/IMI)IM eMy
ypoBHeM. VIMEHHO Ha pellleHue 3TUX 3ajjay HaleleHa [porpaMMa o MareMaTuke yriryoJIEHHOTO
YPOBHA.

B snoxy undposoit Tpancopmanmu Bcex cep ueraoBeUecKON NeATENbHOCTH HEBO3MOKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0O€3 XOPOIlIed MaTeMaTHYeCKOW MOJTOTOBKH.
D10 00YCIOBJIEHO TE€M, YTO B HAlIM JHU pPAcTET YMCIO CHEHHATBHOCTEH, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe IKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKUX O00NacTsIX, W JOaxe B TyMaHUTapHbBIX cdepax. Takum obOpazoM, Kpyr
oOyuaronuxcs, Uil KOTOPbIX MaTeMaTHKa CTAHOBUTCSA 3HAYUMBIM IpeIMETOM, (yHIaMEHTOM
o0pa3oBaHHs, CYIIECTBEHHO paclIupsercsi. B Hero BXOISIT He TOJbKO oOywarouiuecs,
MJIAHUPYIOIIHNE 3aHUMAThCS TBOPUECKOU M MCCIIEI0OBATEIHLCKON pab0TOM B 00J1aCTH MaTEMaTHKH,
uHpopMaTuku, PU3UKK, SJKOHOMUKH U B JAPYrux oONacTsIX, HO U T€, KOMYy MaTeMaThka HyXHa
JUI UCTIOJIb30BaHUA B Mpodeccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknanHas 3HAYMMOCTH MaT€MaTUKU OOYCJIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIISIFOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPbl HAIIETO0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIUYECTBEHHBIC
OTHOIICHHUS, PYHKIIMOHAJIbHBIE 3aBUCUMOCTH M KaTETOPUH HEOMPEIEIEHHOCTH, OT MPOCTEHIINX,
YCBaMBaEMBbIX B HEIMOCPEJICTBEHHOM OIBITE, /O JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX MIJIsi
pa3BUTHUS HAyYHBIX W TEXHOJOTMUYECKUX Haed. be3 KOHKpPEeTHbIX MaTeMaTH4eCKUX 3HaHUN
3aTpyJHEHO TOHHMMaHWE MPHUHIMIIOB YCTPOMCTBA W HCIIOJIb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSTHE U WHTEPIpETAIs PazHOOOpa3HOW COIMANIBbHON, SKOHOMUYECKOH, MOJUTHYECKON
unpopmanuu, manodpdekTuBHa TMOBCEIHEBHAs MpaKTUYECKass [esATeNIbHOCTh. Bo MHOTHX
cdepax npodhecCHOHANBEHON NeSTeNIbHOCTH TPEOYIOTCS YMEHHUS BBIIIOJIHATH PACUEThI, COCTABISATh
QITOPUTMBI, MPUMEHATH (POPMYIBI, MPOBOJUTH T€OMETPUUYECKHE H3MEpPEHHUS U IOCTPOCHUS,
YuTaTh, 00palaThIBaTh, MHTEPIPETUPOBATH U MPEICTaBIATh MH(POPMAIMIO B BUIEC TaOJHIL,
JMarpaMm M rpaukoB, TOHUMAaTh BEPOSTHOCTHBINA XapaKkTep cIydalHbIX COOBITHIA.

O/HOBPEMEHHO C pacIIMpeHueM cdep NPUMEHEHUs: MaTeMaTUKU B COBPEMEHHOM OOIIecTBE
BcE OoJiee BaXKHBIM CTAHOBUTCSI MaTEeMAaTUYECKUH CTWIb MBIIUICHHS, MPOSBIAIONIMICI B
olpe/ieN€HHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yueHuss MaTeMaTHKH B apceHasl IPUEMOB U
METOJIOB MBIIIUIEHUS] YEIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKIUS M JeAyKIU,
0000IIeHne W KOHKpeTH3allMs, aHalu3 M CHHTe3, KiacCU(UKalUs W CcUcTeMaTH3alus,
abctparupoBanue M aHanorua. OOBEKTHl MaTeMaTHMYECKMX YMO3AKJIIOUEHHH, MpaBuia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUH, CIOCOOCTBYIOT BBIPaOOTKE
yMeHus: (OopMyaHUpoBaTh, OOOCHOBBIBATh U JIOKA3bIBATh CYXAEHHUS, TEM CaMbIM (OPMUPYIOT



JIOTMYECKUH CTHIb MbIIUICHUS. Bemaymias posib MpUHAIISKUT MaTeMaTHKe B (pOpMUpOBaHUH
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJIEHUS! U BOCIUTAaHUM YMEHHUM IEHCTBOBATH 10 3aaHHBIM
JIrOpUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE M KOHCTPYMpPOBAaTh HOBBIE. B mpouecce perieHus
3aad — OCHOBBI Ul OpraHM3allii y4eOHOH JEesATEJIbHOCTM HAa YpOKax MaTEeMaTHUKUd —
pa3BUBAIOTCS TBOPUECKAs U MIPUKJIAIHAS CTOPOHBI MBIIIJICHUS.

OOyuenne wmareMaTHKe MOaT BO3MOXKHOCTH pa3BUBaTh Yy OOYYaIOMIMXCS TOYHYIO,
paloHaIbHYI0 U UHPOPMATUBHYIO peUb, yMEHUE OTOMpPATh Haubosiee NOIXOSAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpaUuecKue CpencTBa JJI BBIPAKEHUS CYXKACHUH W HArJIAJHOIO HUX
npenacraBieHus. Heo0XoauMbIM KOMIOHEHTOM 001Iel KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
ABIISIETCST OOIIee 3HAKOMCTBO C METOJAMH TIO3HAHHS ACHCTBUTEIBHOCTH, IPEACTABICHUE O
IpeaIMeTe U METOJIe MaTeMaTUKH, €ro OTIMYMSIX OT METOJOB €CTECTBEHHBIX M T'YMaHMTAPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHSI MaTEMaTUKHU JUIsl PEIICHHs] HAyYHBIX U MPUKIIAIHBIX 3ajau.
Takum oOpa3oM, MareMarndyeckoe oOpa3oBaHHE BHOCHT CBOH BKJaJ B (popMmupoBaHHe 0Ot
KYJIbTYpPbI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU CHOCOOCTBYET 3CTETMUECKOMY BOCIUTAHHUIO YEJIOBEKa, MOHUMaHHUIO
KpacoThl M M3SIIECTBA MATEMaTHYECKUX PACCYXKICHHM, BOCIPHUSATHIO T€OMETPUUECKUX (OpM,
YCBOEHHMIO HJIEU CUMMETPHH.

[IpuoputerHbiMu nensiMu oOydeHust marematuke B 10—11 kimaccax Ha yrinyOia€HHOM ypoBHE
MIPOJIOJIKAIOT OCTAaBAThCS:

(hopMHpOBaHHE LIEHTPAIBHBIX MATEMaTHUECKUX MOHATUH (YMCII0, BEIMYUHA, T€OMETPUUECKast
¢burypa, nepeMeHHas, BEPOSTHOCTb, (DYHKIHUS, MPOM3BOIHASI, WHTErpay), oOecleyuBaIOLIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa3oBaHMs 00ydaroIInXcs;

nojBe/ieHne oOydaroluuxcs Ha JOCTYIHOM Ui HUX YpPOBHE K OCO3HAHHUIO B3aHMOCBS3U
MaTEMAaTUKU U OKPYXKAIOLIEro MHUpa, MOHMMAHUI0 MaTEeMAaTUKU KaK 4acTH OOLIEH KyJabTypbl
4eJI0BEUEeCTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 0Oyuaromuxcs, MO3HaBaTEIbHOM
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIUICHUS, UHTEpEca K H3YyYEHUIO
MaTEMAaTUKU;

(dopMupoBaHue (PYHKIMOHATIBHOM MaTEeMAaTUYECKOM TIPAMOTHOCTU: YMEHMs pAaclo3HaBaTh
MaTeMaTU4YeCKUEe AacleKThl B PEaJbHbIX JKU3HEHHBIX CHUTyallUIX M IPU H3YYECHUM JPYTHUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (OpPMYJINpOBaTh UX HA
A3bIKE MaTeMaTHMKM W CO3JlaBaThb MaTeMaTHYeCKUEe MOJENH, HPUMEHSATb OCBOCHHBIH
MaTeMaTU4eCKUui anmapar s peleHus IPAaKTUKO-OPHEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IOy4EHHbIE PE3yIbTATHI.

OCHOBHBIMHU JIMHHSIMH cOJiep>kanusi MateMatuku B 10—11 kimaccax yriyOJI€HHOTO YpOBHS
ABIAOTCS: «Hucna U BbIUMCIEHUY, «AsreOpa» («Anredpanyeckue BhIpaKEHUs», «YpaBHEHUs
U HepaBeHCTBa»), «Hauama maremaruueckoro ananuza», «['‘eomerpus» («I['eomerpuueckue
¢burypel M uX CBOHCTBa», «V3MepeHHE TI'€OMETPUUECKUX BeIMUuH»), «BeposTHocTh U
CTaTUCTHKa». JlaHHbIE JMHHUM pa3BUBAIOTCS MAPAUIENbHO, KaXIas B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBUCUMO OJIHA OT JpPYroi, a B TECHOM KOHTaKTe M
B3auMoieicTBMU. Kpome 3TOro, mx oObeAMHSAET JOrMYecKas COCTaBIIAOLIAs, TPaJULMOHHO
IIPUCYIIass MaTEMaTUKE M IPOHU3BIBAIOIIAsl BCE MATEMATUUYECKUE KYPChl M COJEpIKATEIIbHBIC
muand. CopmynupoBanHoe Bo PI'OC COO TpeboBaHuE «yMEHHE ONEPUPOBATH MOHATHUSIMM:
ONpEICIEHNE, AaKCHMOMa, TEOpeMa, CIEACTBHE, CBONCTBO, IPU3HAK, JOKAa3aTeJIbCTBO,
paBHOCWIbHBIE (OPMYTUPOBKH, yMeHUE (opMyaupoBaTh OOpaTHOE M MPOTHUBOMOJIOKHOE
YTBEPXKACHUE, IPUBOJAUTHh IIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJ MaTEMaTHYECKON
WHIYKLIWAW, TPOBOAMUTH JOKA3aTENIbHbIE pPACCYXACHUsS IIPU PEIIEHUU 3a7ad, OLIEHUBATh
JIOTUYECKYI0 TPAaBWJIBHOCTh DPACCY)KJICHHMI» OTHOCHUTCS KO BCeM YYeOHBIM Kypcam, a
(dbopMupoBaHHE JIOTHYECKUX YMEHUH pacmpezessercs Mo BCeM rojam oOydeHHs Ha ypOBHE
cpenHero o0Iero 00pa3oBaHus.



B cootBerctBun ¢ ®I'OC COO maTematuka sSBIsCTCS 00sS3aTeIbHBIM MIPEIMETOM Ha JJaHHOM
ypoBHE oOpa3oBanus. Hacrosiel mporpaMMoii o MaTeMaTHKE MPeIyCMaTpPUBACTCS H3yUCHHE
yuebHOro mpeamera «MaremaThka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa W Havaia
MaTeMaTH4ecKkoro aHanusza», «l'eomerpusi», «BeposTHocTh W craTucTukay. PopMuUpoBaHUE
JIOTUYECKUX YMEHUH OCYIIECTBISIETCS Ha MPOTSHKCHUH BCeX JIeT OOydeHUsSI Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus, a AIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COJICPIKAHUE BCEX HA3BAHHBIX BBIIIE
Y4eOHBIX KypCOB.

OO111ee KOMYECTBO YacOB, HAIIPABJICHHBIX HA N3YYCHHUE MAaTEMATHUKH Ha YIITyOJICHHOM YPOBHE —
544: B 10 xiacce — 272 vaca (8 yacoB B Hefenio), B 11 kimacce — 272 yaca (8 4acoB B HEZICIIO).

Pabouasi mporpamMa y4eGHOro Kypca «AJredpa M Hayajla MaTeMAaTHYeCKOr0 aHAJIHM32)
yrJjy0J1eHHOro YpoBHA s o0ydatommxcsa 10-11-x kiaaccoB

IMosicHUuTeIbHAS 3aNIUCKA

Pabouas mporpamMmma yueOGHOTO Kypca «Anredpa v Hayajla MaTeMaTHYeCKOr0 aHaan3a» 0a30BOro
ypoBHs st oOydaroruxcs 10-11-x kmaccoB MAOY «Cpennsis mikosia Ne®» pazpaboraHa B
COOTBETCTBUU C TPEOOBAHUSAMMU:

o ®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MwunHoOpHayku ot 17.05.2012 Ne 413 «OO06 yrBepx)aeHuu GHeaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEAHEro 001Iero oopazoBaHus» (C
M3MEHEHUSIMU, BHECEHHBIMU ITpHKa3oM Munmnpocsemienus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocBemenus ot 18.05.2023 Ne 371 «O06 yrBepxacHuu (enepaibHOMI
00pa3zoBaTeIbHON MPOrPaMMBbI CPETHETO OOIIEro 00pa3oBaHUM»;

e mpukaza MunHnpocBemenus oT 22.03.2021 Ne 115 «O6 yrBepxaeauun Ilopsnka
OpraHM3allil M OCYILECTBICHUS 00pa3oBaTeNbHON JAEATEIbHOCTH IO OCHOBHBIM
00111600pa3oBaTEIbHBIM MIpOrpaMMaM — 00pa30BaTEIbHBIM MPOTPaMMaM HadajabHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHEro 00IIero 00pa3oBaHUs;

e CII 2.4.3648-20 «CaHUTapHO-2MHACMHOJOTHYECKHE TPEOOBAHHWSA K OpraHU3alUsIM
BOCIIUTaHUS M OOY4YeHHs, OTAbIXa U O3J0POBJICHUS JETe U MOJIOACKUY,
YTBEPKJECHHBIX TOCTAHOBJICHUEM TJIaBHOTO caHUTapHOTO Bpayda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urmeHn4ecKue HOPMATHUBBI U TPEOOBaHMS K O0OECIICUCHHIO
0e30macHOCTH M (WJIM) OE3BPEIHOCTH JIA YejoBeKa (DAKTOPOB Cpelbl OOUTAHUS»,
YTBEPKJICHHBIX TOCTAHOBJIICHUEM TJIaBHOTO caHUTapHOTO Bpayda oT 28.01.2021 Ne 2;

e KOHIICTIIHUU pa3BUTHUSA MaTEeMaTH4YeCKOTO o0Opa3oBaHus, YTBEPKICHHON
pacniopspbkenueM IIpaButenscta ot 24.12.2013 Ne 2506-p;

e y4eOHOro MiaHa cpeAHero oOmiero oo6pazoBaHusi, YTBEpKICHHOrO mpukazom MAOY
«Cpenusiss  mkona Ne®» ot 31.08.2023 Ne611 «OO6 yTBEep)KIEHUU OCHOBHOM
00pa30BaTeNIbHOI MPOrpaMMbl CPETHETO 00IIEro 00pa30BaHUMY.

Pabouas mnporpamMMa OpHEHTHpPOBAaHA Ha IL€JEBble HPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
¢benepanbHOi paboueil mporpamMme BOCHUTAaHUS U B pabodell mporpamme BocnuTanus MAOY
«Cpennsis mkosna Ne8».

B CTPYKTYpPC yqe6Horo Kypca <<AJ1re6pa 1 Hadajla MaTEMaTH4YCCKOT'O aHaJIM3a» BbIJICIICHBI
CICAYIOIIHUC COHCPKATCIBHO-METOANYCCKUC JIMHUU: «Yucma un BBIYHCIICHUA), (((DYHKI_II/II/I u
Fpa(bI/IKI/I», ((YPaBHCHI/I}I U HCPABCHCTBA», «Haygana MaTeMaTH4eCKOro aHajn3a», «MHOX€eCTBa U
Joruka». Bce OCHOBHBIE COACPIKATCIIbHO-MECTOJANYCCKUC JIMHUU H3YYAKOTCA Ha MPOTIKCHUU
ABYX JICT O6y‘IeHI/I}I Ha YPOBHC CPCAHCETO O6H.[CTO O6pa3OBaHI/I}I, CCTCCTBCHHO JAOTIIOJHAA ApYTr



Jpyra W TOCTENEHHO HAChINIasiChb HOBBIMH TeMaMHM M pasznenamu. JlaHHbBIA ydeOHBIH Kypc
ABIISICTCSI MHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSET B cebe cojaep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX TUCHUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHs, MaTeMaTUYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaremMaThueckas joruka u apyrue. Ilo mepe Toro kak oOywarommecs
OBJIaJIEBAalOT BCE Oosiee IIMPOKUM MATEMATUYECKUM alaparoM, y HHUX I0CJIEI0BaTEeIbHO
(dopMupyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYyalluy, NPUMEHATh 3HAHUS, MOJYYEHHbIE NPU U3YYEHUU Y4EOHOIro Kypca, JUlsl pelIeHUs
CaMOCTOSITEIbHO C(POPMYIMPOBAHHONW MaTEeMaTHYECKOW 3a7ayd, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.

CognepxarenpHo-MeTOAMUYECKass  JuHHS  «Uucma W BBIUMCIICHUS»  3aBEpIIacT
(hopMupOBaHNE HABBIKOB HCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanusi. Ha ypoBHe cpemaHero oOmiero obpasoBaHus 0coboe
BHUMAHHEC YOCTIACTCA (1)OpMI/Ip0BaHI/II-O HAaBBIKOB pallMOHAJIbHBIX BBI‘-IHCJ'IGHH?I, BKIIFOYUAKOIIINX B
ce0s1 HCII0JIb30BaHUE Pa3IMIHBIX (pOpM 3alyMcCu 4rciia, YMCHUC O€JIaTb NPHUKUJKY, BBINIOJIHATH
HpI/I6J'II/I}KéHHI)Ie BBIYHUCJICHUA, OCHHUBATH YU CJIOBBIC BBIPAXKCHUA, pa60TaTB C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMEIE 06y‘-IaI-OHII/IMC$[ MHOXECCTBa HATypaJIbHBIX, HCJbIX, pallMOHAJIBbHBIX U
HeﬁCTBHTeHBHBIX YUCCJI AOMNOJHAKTCA MHOXKXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 OTUX
MHO’KECTB pacCMaTPHUBAIOTCSI CBOMCTBEHHBIC €My CIien(DUYeCKUe 3a/1aud U OTICpaIliu: JeJICHHe
HaIeJIo, OIEPHpPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEl, OCOOBbIe CBOWMCTBa
pallOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(l)MeTI/I'-IeCKI/Ie omnepanr, a TAKXKC H3BJICUCHUC
KOpDHS  HATypaJlbHOM  CTENeHM Ha MHOXKECTBE KOMIUIEKCHBIX  4YHced.  biaromaps
MOCIIEIOBATEIbHOMY — PAacHIMpPEHHIO KpPyra  HCIIOJB3YeMBIX YHCET W 3HAKOMCTBY C
BO3MO’KHOCTSIMH MIX TIPUMEHEHUS TSl PELICHUST PA3IMYHbIX 3a7a4 (POPMUPYETCS TPEACTaBICHUE
0 €JMHCTBE MaTEMATHKH KaK HayKH U €€ POJIM B MOCTPOSHUH MOJICJICH PeaTbHOTO MHPA, ITHPOKO
HCIIOJIB3YIOTCS 0000IIIEHNEe U KOHKPETH3aIusl.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro OOydeHus Ha
ypoBHE cpenHero ooOmiero oOpa3oBaHHs, IIOCKOJIBKY B KakaoMm paszene [Iporpammsl
MPEeyCMOTPEHO pellleHne COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOydarouiuecs: OBJIaeBAIOT
Pa3IMYHBIMU  METOJAaMHU  pPELICHUS PALMOHAIBHBIX, HWPPALMOHATIBHBIX, MOKAa3aTEJbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux mnapaMmerpsl. [logydeHHble yMEHUS IIMPOKO HCIOJIB3YIOTCS MPH HCCIEI0BaHUU
(GYHKIHHM ¢ TOMOIIBIO TPOU3BOTHOM, MIPH PEIICHUH MPUKIAJAHBIX 32/1a4 U 3a7]a4 Ha HAXO0XKCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacd€rhl Mo ¢dopmynaaMm, npeoOpa3zoBaHUA
palMoOHaIbHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKK€ BBIPAKEHUH,
CoJIepKalluX CTeNneHu u Jyorapudmel. braromaps wu3ydeHHIo anreOpanvyeckoro Marepuana
MPOUCXOJUT  JallbHEHIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuarouxcs, (GOPMHUPYIOTCS HABBIKU JCTYKTHBHBIX PACCYXKACHUN, paOOThl ¢ CUMBOJBHBIMU
¢dbopmamu, MpeaCTaBICHUS 3aKOHOMEPHOCTEN U 3aBHCHMOCTEN B BUJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEIIeHHs IPAKTUUECKUX U eCTECTBEHHO-
Hay4HbIX 3aJ]a4, HArJISJHO IEMOHCTPUPYET CBOU BO3BMOYKHOCTH KaK SI3bIKA HAYKH.

CO,I[ep)KaTCJ'ILHO-MeTO,Z[I/I‘-IeCKaH JIMHUA «q)yHKI_[I/II/I nr pa(l)I/IKI/I» TCCHO IICPCIIICTACTCA C
Apyrumu JIMHUAMNU y‘-IC6HOl" (8} Kypca, TTOCKOJIBKY B KaKOM-TO CMBICJIC 3a1a€T



[IOCJIENOBATEIBHOCTh  M3Y4eHMs  Marepuana. V3ydeHue  CTEneHHOM, II0Ka3aTeJIbHOW,
norapu(MUIECKO U TPUTOHOMETPUUYECKHX (DYHKIMH, MX CBOMCTB U IpaMKOB, MUCIIOJIb30BaHUE
GyHKUME U1 pemieHus 3a7ad U3 IPYruxX Y4eOHBIX NPEJAMETOB M PEANbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTéMaTH4YE€CKUM aHAJIM30M, TaK U C PELIEHUEM YpaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJibIIOE BHUMAaHWE yaeisercs (OPMUPOBAHHIO YMEHHUS BBIpaXaTh (OpMylIaMu
3aBHCUMOCTH MEXKIY Pa3IMYHBIMU BEJIWMYMHAMH, UCCIIEO0BATH NOJy4YeHHBIE (YHKIUU, CTPOUTH
ux Tpadukd. Marepwan STOW COJCpPKATSIBHON JMHWHM HAIEJIeH Ha pa3BUTHC YMCHHHA U
HABBIKOB, IMO3BOJISIONIMX BBIPAXKAaTh 3aBHCUMOCTH MEXIY BEIMYMHAMHU B PA3IUYHON (opme:
aHAJIMTUYECKOM, rpaduueckoi u cioBecHOl. Ero wusydyeHue cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  O0OOMmIEHHIO ¥  KOHKpETH3allWH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

ConepxatenpHas nuHUs «Hauama mareMaTHUecKOro aHain3a» TO3BOJSET CYIIECTBEHHO
pacCliupruThG KPYI' KaK MAaTCMATHYCCKUX, TaK WU NPUKIAAHBIX 3aJda4, JOCTYITHBIX 06yanOHIHMC${,
TaK KaK y HUX MOSBIISETCS BO3MOXHOCTh CTPOUThH IPapUKU CIOKHBIX (PYHKIUHN, ONPEAENATh UX
HanOOJIBIIINE M HaUMEHBIIINE 3HAYCHU, BBIYUCIIATH IIJIOIIaau (1)I/Il"yp A 00BEMEI TEJI, HAXOAUTH
CKOPOCTH W YCKOPEHHs TIpoIlleccoB. JlaHHas cojaep)kareiabHas JUHHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH TIOCTPOCHUA MATCMATHUYCCKUX MO,ZIGJ'IGf/i PEAIBHBIX CHTyaHHﬁ, TIO3BOJISICT
HaxOJUTh HaWIydlIe€ pPEIICHHUE B IMPUKIAAHBIX, B TOM YHCJIC COUAIbHO-3KOHOMUUYCCKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO aHalIHM3a CII0OCOOCTBYET pa3BHTHIO
abcTpakTHOTO, (POPMATIBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuarommuecs
Y3HAIOT O BBIIAIOIINUXCS PE3yNIbTaTaX, MOJyYCHHBIX B XOJ€ Pa3BUTHS MaTEMATUKU KaK HAyKH, H
00 UX aBTOpaXx.

CopepxatenpHo-MeToANYeCKass JHHUS «MHOXKeCTBa U JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTH4YeCKOW JIOTUKH. TeopeTHKOo-MHOKECTBEHHBIE
MIpPe/ICTaBJICHHUs] MPOHU3BIBAIOT BECh KypC UIKOJLHOW MaTeMaTHKU W IpeajaraiT Hauboliee
YHHUBEpPCAJIbHBIA S3bIK, OOBEIUHSIONIMI BCE pa3fefbl MaTeMaTHKUd W €€ MPUIOKEHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHe AUCHUIUIMHBI U UX TPUJIOKEHUs B efuHoe 1enoe. [loatomy
BAXHO JIaTh BO3MOXXHOCTh OOy4arouieMycsi IMOHHMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKU U HCIIOJIb30BaTh €ro sl BBIPAXEHHS CBOMX MbIcied. JIpyrum
BKHBIM MPHU3HAKOM MAaTEMaTHUKW KaK HAyKH CJIeAyeT MPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH H  CJI€JIOBaHHE OINpEACiACHHBIM MpaBUJaM TOCTPOCHHUSA JIOKa3aTeIbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTeMaTH4YeCKOW JIOTMKU CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBIILIEHUST 00YYaIONINXCs, MO3BOJSET UM CTPOUTh CBOM PACCYXKJICHUS HA OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUS.

B y‘le6HOM Kypce «Aﬂre6pa U Havalla MAaTCMATH4YCCKOI'0 aHalin3a» IMPUCYTCTBYIOT
OCHOBBI MaTeMaTu4cCKOro MOJCIINPOBAHUA, KOTOPBIC IIpHU3BaHbI CII0COOCTBOBATH
(I)OpMI/IpOBaHI/IIO HAaBBIKOB TIOCTPOCHUA Mozeaen PCAIBbHBIX CI/ITyaI_[I/II\/’I, HUCCICOOBAaHUA OTHX
MOJIeJIEll C IIOMOIIBIO arrapara anre6pbl U MAaTCMAaTUYCCKOIO aHaJIn3a, WHTCPHPLCTAlIUU
IMOJIYYCHHBIX PE3YyJIbTATOB. Takue 3amaHus BIUIETEHBI B KaXKIbIM M3 pa3aciioB nporpaMmel,
IOCKOJIBKY BE€Ch MaTCpHall yqe6Horo KypCa HIMPOKO HUCTOJB3YCTCA JIS1 PCIICHUSA MPUKIIAJHBIX
3aaay. HpI/I peIICHUN PCAIBHBIX  IMPAKTUYCCKUX  3alad o6yqaloumec;1 pa3BUBarOT
Ha6J'IIO,Z[aTCJ'ILHOCTB, YMCHHUEC HaXOAWUTb 3aKOHOMCPHOCTH, a6CTpaFI/IpOBaTBC$I, HCIIOJIB30BAaTh



aHaJIOTHIO, 0000IaTh M KOHKPETH3MPOBATh Mpobiemy. JlesTenpHOCTh 1O (POpMUPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAJAHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe M3YYCHHS BCEX TeM Y4eOHOTO
Kypca «AnreOpa 1 Hayajxa MaTeMaTH4eCKOro aHaInu3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa u Hadaisa MaTeMaTHIeCKOTO aHaIN3a» OTBOJIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henenio), B 11 kmacce — 136 gacoB (4 yaca B
HEJIEIIO).

COILEPKXAHUE OBYUYEHUA
10 KJIACC
Yucaa u BBIYUCTICHUS
Panmonansubpie uncna. OOBIKHOBEHHBIE U JECSITHUHBIE JPOOH, MPOILIEHTHI, OECKOHEUHbIE
nepuoanydeckue apoou. [Ipumenenue npoOeii ¥ MPOLEHTOB VISl PEIISHUs MPUKIIATHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW 1 peaJTbHOU KU3HU.
JlelictBuTenbHbIe uncaa. PanyoHanbHBIE W HppalMOHANIbHBIE uncia. Apudmerndeckue
ONEpAlMM C JIEUCTBUTEIBHBIMU YHCIaMU. MOJyib JIEHCTBUTEIBHOIO 4YHCIIAa M €ro CBOMCTBA.
[Ipubmx€HHbIC BBIUMCICHUS, TpaBWIAa OKPYIJICHUS, TPHUKUIKA ¥ OIEHKAa pe3yibTaTa

BBIUHCJIEHUH.

Crenenp ¢ menbiM nokasareneM. bunom Herotona. Mcnons3oBanue moaxoasmieii opMbl
3aMUCH ACUCTBUTEIBHBIX YHCEIT JUTsl PeIISHUS TPAKTUUYECKUX 3aJ1a4 M TIPEICTABIICHUS TaHHBIX.

ApubdmMeTnuecknii KOpeHb HATypaIbHOM CTETICHH U €T0 CBOMCTRBA.

CreneHn ¢ pallOHAJIBHBIM IIOKa3aTe€lIieM U eé CBOﬁCTBa, CTCIICHDb C HCﬁCTBHTCHBHBIM
IIOKa3aTCJIEM.

Jlorapudm uucna. CoiictBa orapudma. JlecsTuuHble U HaTypalbHbIE TOTapU(pMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHus 1 HEPABEHCTBA

ToxnecTBa U TOXKJIECTBEHHEBIC Hp606p3.30BaHI/I$I. YpaBHeHHe, KOpCHb YPAaBHCHUA.
PaBHOCHIBHEIE YPaBHCHUS U YPABHCHUSA-CIICACTBUAA. HepaBCHCTBO, PCIICHUC HEPABCHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U APOOHO-pAllMOHATILHBIX YPABHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOMW. JleleHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3zy. MHorousnens! ¢ nensiMu ko3ddunuenramu. Teopema Buera.

Hpeo6pasoBaHI/m YHUCJIOBBIX BBIpa)KeHHfI, COZACPIKAIUX CTCIICHU U KOPHH.

WppauvonaneHple  ypaBHEHHA. (OCHOBHBIE METOABI  PEUICHUS  HMPPALMOHAIBHBIX
YPaBHEHUHU.



[Toka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHHU I I0KA3aTEIbHBIX YPABHEHUM.
[IpeobpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBICE METOIBI PEIICHUS JIOTAPU(PMUICCKHX
YpPaBHEHUU.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Perienue TpuroHoMeTpuYecKnX ypaBHEHU M.

Pemrenne cucrem nMHEHHBIX ypaBHEHUM. MarTpuia CUCTEMBl JIMHEHMHBIX YpaBHEHHM.
Onpenenurenb MaTpuilbl 2X2, €ro I€OMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HA4YEHMs], IPUMEHEHNE ONPENEIIUTENS I PEIICHNs CUCTEMBI JIMHEWHBIX ypaBHEHMN. Pemenue
MIPUKIIAJHBIX 3a/1a4 C ITOMOIIBI CHCTEMBI JIMHEMHBIX ypaBHEHMI. VccienoBanne nocTpoeHHoOn
MOJIENH C IIOMOIIBIO MAaTPUIL] U ONIPEAEIIUTEIEH.

[TocTpoeHne MaTeMaTH4YECKUX MOJIENEN pEaJbHOM CUTyallUH C IOMOLIbIO YPAaBHEHUHN U
HepaBeHCTB. [IprMeHeHHe ypaBHEHH M HEPAaBEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a7ad H
3aJ1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaQUKH

OyHkuMs, crnocoObl 3amaHus (yHkuU. B3anMHo oOpatHble QyHkunu. Kommnosuims
dbyaknuii. ['paduk yakumm. InemenTapHbie peoOpa3zoBanus rpaduKoB QyHKITHIA.

OO6umactp omnpesesieHnsi 1 MHOXKeCTBO 3HaueHud pyakuuu. Hymu gynakmuu. [TpomexyTku
3HaKonocTostHcTBA. UETHBIE M HEeuéTHhIe QyHKIUH. [leprogmueckue QyHKIuH. [IpoMexyTKu
MOHOTOHHOCTH (DyHKIMH. MakcUMyMbl 1 MUHHUMYMbI QyHKIMH. Hanbospiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIIUU HA TPOMEKYTKE.

JluneiiHasi, KBaJpaTU4YHAs U APOOHO-TUHEHHAsT QYHKIIMH. DJIeMEHTapHOE UCCIIEJOBAaHUE U
MIOCTPOCHUE UX IPAPHUKOB.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiictBa u rpaduk.
CpoiictBa U rpaduk KOpHS N-0if cTenmeHW Kak (PYHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM

II0Ka3aTCJICM.

[TokazarenpHas u jorapupmuyeckas GyHKIHNU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpadukoB QYHKUUN I pelIeHus] ypaBHEHHIH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHCIIOBOTO apryMeHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B pealbHBIX Mpolleccax U sBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEMH.

Hagana MmaTeMaTH4€CKOr0 aHAJIH3Aa



ITocnemoBaTenbHOCTH, CIIOCOORI 3aMaHus IOCIEI0BATEILHOCTEN. MeTo ] MaTeMaTHIECKOM
I/IHI[yKI_[I/II/I. MOHOTOHHBIG nu OFpaHI/I‘-ICHHBIe IIOCJICI0BATCIbHOCTH. I/ICTOpI/ISI BO3HHUKHOBCHUSA
MaTEeMaTHYECKOTO aHaIn3a KaK aHajau3a 0CCKOHCYHO MAaJIbIX.

Apudpmernueckass U TreoMeTpHuYecKas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIuHEeWHBIM M SKCHOHEHUHUAIbHBIM pocT. Yucno e. Dopmyna CIOKHBIX IPOLEHTOB.
Hcnonp30BaHue Nporpeccuu JUlsl pelieHus peajIbHbIX 3aJa4 IPUKIAIHOTO XapaKTepa.

HenpeproiBable (yHKIMM M WX CBOWCTBA. TOYkM pas3pbiBa. ACHMOTOTH T'padUKOB
¢bynkuuii. CBoiicTBa (pyHKIMI HENMPEpBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB UIS pEIICHUS
HepaBeHCTB. [IpuMeHeHne cBONCTB HEMPEPBIBHBIX (DYHKIIUI JUIsl peleHus 3aaay.

[TepBast u BTOpasi mponsBoaHble QyHKIMH. OnpenerneHue, TeOMETPUIECKUN U PU3MUECKHIT
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky GyHKUINN.

[IpousBonHbie aneMeHTapHbIX QyHKIUN. [Ipon3BoaHas cyMMBbI, TPOU3BEACHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHoxecTBa U JIOTHKA

MHOK€eCTBO, ONepalry HaJl MHOKECTBaMU M UX cBoMcTBa. /lmarpammel Jinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara i ONMUCAHUSl pPEeajbHBIX MPOIECCOB M
SIBIICHUH, TIPU PEILIEHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenne,  TeopeMa,  CBOHMCTBO  MaTEeMAaTHYECKOTO  OOBEKTa,  CIEJICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIC YPABHCHUS.

11 KJIACC
Yucia 1 BLIYUCTICHUSA

HartypaibHble W 1ienible yuciia. [IpuMeHeHWe NPHU3HAKOB JEIMMOCTH IEJIBIX YHCEl,
HauOospmuii oo aenutens (nanee — HOJl) m Haumensinee odmee kpatHoe (ganee — HOK),
OCTaTKOB I10 MOAYJIIO, aropuT™Ma EBKIIMIa IS pelieHus 3a/1a4 B IEJIbIX YHCIax.

Komrmiekcuple uymcia. Aﬂre6pqueCKa;1 H TPUIOHOMCETPUUCCKAA q)OpMLI 3aI1ucu
KOMIIJICKCHOI'O 4YMCJIa. ApI/I(bMeTI/I‘leCKI/Ie ornepanruu ¢ KOMINNICKCHBIMH YUCIIaMU. I/I306pa)KeHI/Ie
KOMIIJICKCHBIX YHCCJI Ha KOOpHHHaTHOﬁ IIJIOCKOCTH. CDOpMy.]'Ia MyaBpa. KOpHI/I N-oii cTeNeHU U3
KOMIIICKCHOI'O 4YHMCJIA. HpI/IMCHeHI/Ie KOMIUICKCHBIX 4YHCCII I PCIICHUSA (bHSI/I‘IGCKI/IX u
ICOMCTPUYCCKUX 3ala.

YpaBHeHHUS U HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ " HCPABCHCTB. PaBHOCHUIIBHBIE CHCTEMBI U CHCTEMBI-
cleacTBus. PaBHOCHIBLHBIE HCPaBCHCTBA.

OT60p KOpHCfI TPUTOHOMCTPHYICCKUX ypaBHCHI/Iﬁ C IIOMOIIbIO TpHFOHOMCTpH‘-ICCKOfI
OKPYXHOCTH. Pemienue TPUTOHOMCTPUUICCKHUX HCPABCHCTB.



OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U COBOKYNHOCTEH  palMOHAJIBHBIX,
MppaIMOHABHBIX, TOKA3aTEIbHBIX U JIOTAPU(MUIECKUX YPAaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILICHUI0 MaTeMaTHYECKUX 3ajad U
3ala4 M3 pazIuYHbIX oOnacTell HAyKH W peajbHON JKU3HM, HUHTEpHIpETals MOJyYEeHHBIX
pe3yJIbTaTOB.

DyHKIUHN U rpaduKU

I'paduk xommozunmu ¢yHkumid. ['eomerpruueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TPaQUKH.

I'padmueckne MeToapl pelieHUsT YpaBHEHHH M HEpaBeHCTB. ['paduueckue MeTOIbl
pelIeHns 3a1a4 ¢ mapamMeTpamHu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEeUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEATbHOM KU3HU.

Havyana maTeMaTHYeCcKOro aHAJIU3a

[IpumeHenne Tpou3BOAHOM K MUCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenrne HaubobIIero 1 HauMEeHbIIEro 3HaYeHUI HelpephIBHON (DYHKIIMM Ha OTpE3Ke.

[IpuMeHeHre MPOW3BOMHOW JUISI HAXOXKJICHHUS HAWIYYIIETO PEHICHUS B MPHUKIAJIHBIX
3ajavax, IS OINpPENENICHUS CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (opMyNnod wiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hbie 3EeMEHTapHBIX
¢byukuwmii. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

Huterpan. ['eomerpruduecknuil CMbICT UHTErpana. BeiuncieHnue onpeaenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnumna.

HpI/IMeHeHI/IC HHTCrpaia Uil HaXOXIACHUSA IJIOIIaAe IIOCKUX (I)I/Il“yp u 00BEMOB
TCOMETPHUYCCKUX TECII.

[Tpumeps! pemennit quddepeHnnanbHbIX ypaBHEHHA. MaTteMaTHueckoe MoJIeTUpOoBaHKe
peabHBIX MPOLECCOB C MOMOIIBIO TU(PepeHIInaNbHBIX YPABHEHUH.



[VNIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
1) rpakaaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh  TPAKAAHCKON  MO3MIMK  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'0 WIEHAa POCCHUHCKOIrO OOIIECTBa, INpPEJICTaBICHHE O MAaTeMaTHYEeCKUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYpP, SBJICHUH, TPOLEAYp Tpa)kJaHCKOTOo OOIIecTBa
(BBIOOpBI, OMpPOCHI U JIPYroe), yMEHUE B3aMMOJIECHCTBOBATH C COIMAJIbHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYCHUEM;

2) NaTPUOTHICCKOIO BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh POCCUNCKON TI'Pa)KIAHCKOW HMJIEHTUYHOCTH, YBaXXKEHHUS K IMPOLLIOMY H
HACTOSIIIEMY POCCHUUCKOW MATEMAaTHKH, IIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHUSIM POCCHICKHX
MaTE€MaTUKOB U POCCUICKON MaTEMATHUYECKOM IIKOJIbI, UCITOJIB30BaHME ATUX JTOCTUKEHUMN B IPYrUX
HayKax, TEXHOJIOTHUAX, Chepax YIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTE POCCUICKOTO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO MOBEJCHMUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HayKH
U JESITEeIbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIaJ[a B MOCTPOEHUE YCTOWYUBOTO OyIyIIEro;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

OCTETUYCCKOC OTHOIICHHUE K MHUPY, BKIIOYasd 3CTCTUKY MaTCMaTHYCCKUX 3aKOHOMCpHOCTeﬁ,
O6’LCKTOB, 3a1a4, pe[HCHHfI, paCCYX(ﬂeHHﬁ, BOCIIPUUMYHUBOCTE K MATEMAaTH4YCCKHUM aCIICKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATH MaTeMaTHUYECKHUE 3HaHUS B MHTEPECaX 3J0POBOTO U
6e30macHoOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3/I0pOBOE MUTAHUE,
cOamaHCHPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA, peryispHas pusndeckas akTUBHOCTS), pU3NUYECcKoe
COBEPIICHCTBOBAHUE MIPH 3aHITUIX CIIOPTUBHO-03JJ0POBUTEILHOM IS TEIBHOCTHIO;

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTb K TpyAdy, OCO3HAHUC HNECHHOCTHU pr,[[OJ'IIO6I/I$[, HHTCPEC K PA3JIMYHBIM C(bepaM
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, CBA3aHHBIM C MaTeMaTUKON H €€ IMMPUITIOKCHUAMHU, YMCHHUC
COBCPUIATD OCO3HAHHBIN BBI60p 6y)1y1uel71 HpO(l)eCCI/II/I " PCaJIn30BbIBATH COOCTBEHHBIC KU3HECHHBIC
IIJIaHbl, TOTOBHOCTb H CIIOCOOHOCTh K MAaTEMaTUYICCKOMY O6paBOBaHI/IIO u CaM006p8.30BaHI/IIO Ha



MMPOTAKCHUU Bceit JKU3HHU, TOTOBHOCTb K AaKTUBHOMY Y4YaCTHIO B PCHICHHUH IMMPAKTUYCCKUX 3aday
MaTeMaTHUYEeCKOM HAaIIpaBJICHHOCTH,

7) 3K0JI0THY€eCKOT0 BOCITUTAHMS:

C(OPMHUPOBAHHOCTh ~ SKOJIOTUYECKON  KyJIbTYphl, TIOHUMAaHWE BIHUSHUA  COIMAIBHO-
SKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE IIPUPOAHOM M COLMAIBHOM CpeAbl, OCO3HAHUE
rJ1I00aIbHOTO XapaKTepa SKOJIOTHYECKHX MpoOIeM, OpUEHTAlUsl Ha TPUMEHEHUE MaTeMaTHUECKIX
3HAHUW JJIs pelIeHUsl 3a]1a4 B 00JIaCTU OKpY’Karollel cpefbl, INIAaHUPOBAHUE MTOCTYIIKOB U OLICHKU
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOILEN CPEJIbL;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl U OOIIECTBEHHOH MPaKTUKU, TOHUMaHHE MaTeMaTUYECKON HayKHu Kak chepbl 4eIoBeuecKon
JEATEINBHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMOCTH JUIS Pa3BUTHS LIUBUIIN3ALIMH, OBJIIAJCHUE S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKON KyJbTypoll Kak CpeJCTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh
OCYHIECTBJIATh MMPOECKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh HHINBHUIYAJIbHO U B TPYIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBuA:

BBISIBIISIT W XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTeMaTUYeCKUX OOBEKTOB,
MOHATHM, OTHOLLIEHUI MEX Ty MOHATUSAMH, (POPMYJIMPOBATH OINpeNEICHUs IOHATUH, yCTaHABIMBATh
CYIIECTBEHHBI MPU3HAK KIAacCU(PUKAIMU, OCHOBAaHUS A 00OOIIEHUS M CPaBHEHMSI, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBbIBATh CYXKICHHUS: YTBEPAUTENIbHbIE HU
OTpULaTeNIbHbIE, MHIYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEYMs B (QakTax,
JAHHBIX, HAOIOIEHUSAX U YTBEPIKICHUSAX, MPeAiaraTb KPUTEPUH JJIs1 BBISIBICHHS 3aKOHOMEPHO CTeH
U IPOTUBOPEUHIA;

ACJIaTh BBIBOJbI C HCIOJB30BAHUCM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIAYKTUBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YMOSaKHI-O‘leHI/Iﬁ I10 aHaJIOT'HuH,

IMPOBOAUTE CAMOCTOATCIIBHO NOKAa3aTCJIbCTBA MATECMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMBIe n oT
HpOTI/IBHOFO) , BBICTpAUBATHh aprymeHTanumo, IMPpUBOANUTH IMPUMCPHI n KOHTPIIPUMCEPEHI,
000CHOBKIBATH COOCTBEHHEIC CYXXICHHUA U BbIBOJBI;

BBIOMpATh croco0 pemnieHus yuyeOHOH 3aaaun (CpaBHHMBATh HECKOJBKO BAPUAHTOB pELICHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).



ba3oBble ncciaenoBarebCKHe eicTBUA:

MCIOJB30BAaTh BOIMPOCHl KaK HCCIIEAOBATEIbCKANA MHCTPYMEHT IMO3HAHHSA, (OPMYIUPOBATH
BONPOCHI, (UKCUpPYIOIIKME TPOTUBOpPEYME, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
(bopMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOJUTH  CAMOCTOSITEJIBHO ~ CIUIAHMPOBAHHBIM ~ SKCIIEPUMEHT,  HCCIEIOBAaHHUE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, TMPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEX Iy 0ObEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOSITEIIEHO (POPMYITHPOBATHL OOOOIICHHUST W BBIBOJBI MO peE3yJbTaTaM MPOBEACHHOTO
HaOJIOJICHUS, WCCIICIOBAHUs, OIICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX pPE3ylIbTaTOB, BBIBOJOB U
00001IEeHHNI];

IMPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUC NIPOLCCCA, 4 TAKKE BbIABUTaTh MPEAIIOJJIOKCHHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Patora ¢ undopmanmeii:

BBISBJISITh I€PHUITUTHI UHPOPMAILIUH, NAHHBIX, HEOOXOJUMBIX JUIsl OTBETA HAa BOMPOC U JJIA
peLIEeHUS 3a1a4H;

BBIOMpATh  MHQOpPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THUIOB, aHAJIW3UPOBATD,
CUCTEeMAaTU3UpPOBAaTh W  HHTEPIPETHPOBaTH HHGOPMALMIO pa3IUYHBIX BHAOB U  (GopM
MIpeICTaBJICHMUS;

CTPYKTYpUPOBaTh MHPOPMALIUIO, TIPEACTABIATh €€ B pa3IMYHBIX (OpMax, HILUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.
KoMMyHMKaTUBHbIE YHUBEpPCaJIbHbIE y4eOHble el CTBUSA
Oo0umenne:

BOCIIpUHUMATb H q)OpMy.TII/II)OBaTL CYXXICHHA B COOTBCTCTBUH C YCIOBHAMU U NECIISIMHU
O6H_I€HI/IH, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOK TOYKY 3pCHUA B YCTHBIX W IIHCbMCHHBIX
TEKCTAX, AaBaTh MOACHCHUA 110 XO4Y PCIICHUSA 3aa9, KOMMCHTUPOBATDH HOJ'Iy‘IGHHBIﬁ PEe3YyJIbTAaT,

B XoJile OOCYXJEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MpPOOIEeMBbI,
pelaeMoi 3a1auM, BBICKAa3blBaTh MJEH, HALEIEHHBIE HAa IOMCK PELIEHUS, CONOCTABJIATH CBOU
CYXKJIEHHsI C CYXJIEHUSAMH JPYTrUX YYaCTHHUKOB JAUaNora, oOHapyXMBaThb pa3jiMuhe M CXOJICTBO
MO3UILMMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;



MNpCACTAaBJIATEL PC3YJIbTAThl PCHICHUA 3aJadyu, OSKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEIIbHO BBHIOMPATh (POpMaT BBICTYIUICHHS C YU4E€TOM 3a/1a4 MPE3EHTAMN U 0COOCHHOCTEH
ayJIUTOPHUU.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmu3anus:

COCTaBJIATh IUIaH, AJITOPUTM pEIIEHUS 3aJadyd, BbIOMpaThb cHoco0 pelleHHus C Y4ETOM
HUMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTb M KOPPEKTHUPOBATH
BapHAaHTHI PELICHUH C Y4ETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

BJIQJIETh HABBIKAMU TMO3HABATEIILHON pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX NEUCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIANAETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYeCKon 3a/1auH;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIpU PEIICHWM 3a7a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJAECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPHYUHBI JTOCTIKCHHS
WIH HEJOCTIKCHHS PE3yIbTaTOB  JIEATEIBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh  OICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas JeATEJbLHOCTD:

MOHUMATh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHONW pabOTHl IpH
pelieHnd y4eOHBIX 3ajJay, MPUHUMATh LeJdb COBMECTHOW JEsTEeNbHOCTH, IUIAHUPOBATH
OpraHM3aIi0 COBMECTHOM paloThl, pacmnpeaensTh BUIbl pabOT, JOroBapuBaThHCS, OOCYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYKJIeHHS, OOMEH MHEHWH, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJIHSITH CBOIO YacTh PaOOThI M KOOPJIUHUPOBATH CBOM JICHCTBHS C IPYTUMU
YJieHAMH KOMAaHJIbl, OLICHUBATh KayeCTBO CBOEro BKJIaJa B OOIIUI TMPOIYKT TO KPUTEPHSIM,
COPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

INPEJMETHBIE PE3YJIbTATbBI
K konny oOydenus B 10 kiacce oOydaromiuiics MONYy4UT CIEAyIOIME MpeAMETHbIE
pe3yabTaThl MO OTHACNBHBIM TeMaM paboueill mporpammbsl yueOHOro Kypca «Anrebpa W Havaia

MaT€MaTU4YCCKOT'O aHaJIn3a».

Yuciaa v BLIYUCJICHUS:



cBOOOJIHO OINEpPHUPOBATH MOHATHSIMH: PALMOHATBHOE YHCIO, OECKOHEYHasl MepHoaAndecKas
[[pOGB, MMPOUCHTHI, UPppPpALIUOHAJIBHOC YUCJIO0, MHOKCCTBA PALlMOHAJIBHBIX U I[ef/'ICTBI/ITeJILHBIX YHUCCII,
MOJyJIb JEUCTBUTEIBLHOTO YUCIIA,

MPUMEHATH APOOH M MPOIEHTHI JUIsl PEHICHUs MPUKIIAJHBIX 337ad U3 Pa3IMYHBIX OTpaciel
3HaHUU U PEATILHOM JKU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCIEHUS, IpPaBWIAa OKPYIVIEHHS, NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM;

CBO6OZIHO OoneprupoBaThb IMOHATHEM: CTCIICHb C M[CJIbBIM II0Ka3aTCJIcM, HCII0JIB30BATh
MOAXOJAIITYTO q)OpMy 3aIltucu I[GﬁCTBHTGHBHI)IX Yuceil A PCHICHUA MPAKTHYCCKUX 3aaad Hu
MMpEACTaBJICHUA TaHHDBIX,

CBOOOJHO ONEpPUPOBAThH MOHATHEM: apU(PMETUUECKII KOPEHb HATYPaJIbHOM CTENEHU;
CBOOOJHO ONEPUPOBAThH MOHATUEM: CTENIEHb C PALIMOHAIBHBIM IT0Ka3aTeleM;

CBO6OHHO OIICpHUPOBATH TIOHATUAMMU: norapmi)M qucia, ACCATUYHBIC W HaTypaJIbHBIC
Jorapu(Mmsl;

CBO6OHHO OnepupoBaTh IMOHATHAMHU. CHUHYC, KOCHHYC, TAaHI'CHC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIepUPOBATH MOHATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTAHT'€HC YUCJIOBOTO apryMeHTa.
YpaBHeHUs] M HEPABEHCTBA:

CBO6OI[HO ONEpHUpOBATh IOHATHUAMU. TOXACCTBO, YpaBHCHHUEC, HCPABCHCTBO, PABHOCHUJIbHBLIC
YpaBHCHUA U YPpaBHCHUA-CIICACTBUA, PABHOCUJIIbHBIC HCPABCHCTBA,

INPUMCHATL Ppa3JIM4YHBIE METOAbl PCEHICHHA paluOHAJIBHBIX H I[pO6HO'paHI/IOHaJ'IBHBIX
ypaBHeHI/If/'I, IIPUMCHATH MECTOA HHTCPBAJIOB JJI PCIICHUA HEPABCHCTB,

CBO6OI[HO OIICpUPOBATL MOHATHAMMH: MHOT'OYJICH OT OJTHOM HepeMeHHOﬁ, MHOTI'O4JICH C
OCabIMU KOSCI)CI)I/II_[I/ICHTaMI/I, KOPHHU MHOI'O4JICHA, IPUMCHATDb ACJICHUC MHOI'OYJICHA HA MHOI'OYJICH C
OCTaTKOM, TCOpEMY Be3y H TCOPEMY Buera nns PCUICHHA 3a/1a4;

CBOOOJTHO ~ OonepupoBaTh IMOHATHSMM: CHUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpula,
ONpENCIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUUYECKUH CMBICI, MCIIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 i BBIYMCIEHUS €r0 3HAUEHUs, NPUMEHSTHh ONPEACIUTENN Ul PELICHUS
CUCTEMBI JIMHEHHBIX YPaBHEHMH, MOJENMPOBATh pPEAIbHBIE CUTyallud C IOMOULIBIO CHCTEMBI
JIMHENHBIX YPaBHEHU, UCCIEA0BATH IOCTPOCHHBIE MOJIENH C TIOMOIIBIO MaTPULL U OTIPEIEIIUTENEH,
UHTEPIPETUPOBATh MOJYYEHHBIH pPe3ysbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBHI C KOpHAMU UIA HpeO6paBOBaHI/I}I BBIpa)KeHHfI;



BBITIOJIHATD npeo 6pa30BaHI/IH YUCIOBBIX BBIpEl)KGHHfI, CoACpIKaAIUX CTCIICHU C
pallnOHAJIbHBIM IMOKA3aTCIICM

MCIOJIb30BaTh CBOWCTBA JIOTapu(MOB I IpeoOpa3oBaHus Jorapu(phMUIECKUX BbIPAKECHUH;

cBOOOTHO OTIEPUPOBATH MOHITHAMU: UPPAIIMOHATIBHBIE, TIOKA3aTEIIbHBIC U JIOTapU(PMUUICCKHE
YPAaBHEHUs, HAXOJWTh MX PELICHUSA C IOMOIIBIO PABHOCWIBHBIX MEPEXOJ0B WM OCYLIECTBIISA
IIPOBEPKY KOPHEW;

NPUMEHSATH ~ OCHOBHBIE  TpPHUTOHOMETpHYeckHe  (GOopMylIbl Ui IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO ONEpUpOBaTh MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
He00X01uMble (HOPMYJIIBI I71s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJCIPOBATE PCAIIBHBIC CUTYAllUU Ha SI3BIKE anre6pLI, COCTAaBJIATH BBIPAKCHUA, YPABHCHUS,
HEpaBEHCTBA 110 YCJIOBMIO 3aJa4M, HCCIEIOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHHEM
amnmnapara ajreopsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO OTICPUPOBATH MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aJaHus (DYHKIUH, B3aMMHO
oOpaTHble (QYHKIHHM, KOMMNO3UIUA (GYHKIUNA, Tpaduk GYHKIUWA, BBIIOJHATH JJICMEHTAPHBIC
npeoOpazoBaHus TpadUKOB QyHKITUH;

CBOOOJHO OINEpPUPOBATH MOHATUSAMH: OOJIACTH OMNpEAETCHUS W MHOMXECTBO 3HAUYEHUH
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OIEpPUPOBATH MOHATHSAMHU: YETHbIE M HEYETHbIE (YHKIUHU, MEPUOJAUYECKUE
(GYHKIMHM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl M MHUHUMYMBI (YHKIUH,
HauOoJbIlIee U HAaMEHblIee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMNEpPUpPOBATh MOHITUAMM: CTEMEeHHas (YHKUUA C HATypaJIbHBIM M IEJIbIM
rokasaresuem, rpaduk CTENEeHHON (QYHKIIMHN C HATypaJlbHBIM M LEJbIM MOKa3zaTeneM, rpaduK KOpHs
N-oif creneHu Kak (PyHKIIMM OOpAaTHOM CTENEHU C HaTypaJIbHbIM MOKa3aTelieM;

OIICPHUPOBATL IIOHATUSAMM: HHHeﬁHaﬂ, KBaaApaTuiHasA U I[pO6HO-J'IPIH€I>iH3.$I (1)YHKI_II/II/I,
BBIIIOJIHATE 9JICMCHTAPHOC UCCIICAOBAHUC U ITIOCTPOCHUEC UX Fpa(bI/IKOB;

cBOOOJIHO OIEpUpOBaTh MOHATHSAMHU: IOKa3aTelbHas M Jorapupmuueckas (QpyHKIHH, HUX
CBOIcTBA U I'pauKu, UCIOIB30BaTh UX I'padUKH JUI PELICHHUs ypaBHEHUH;

CBOOOJTHO OMNEpPUpPOBATh MOHATHAMU: TPUTOHOMETPUYECKas OKPYKHOCTb, OIpeesieHHe
TPUTOHOMETPUUECKUX (PYHKILUI YHUCIOBOTO apryMEHTa;



UCTOJNB30BaTh TpaduKu (GYHKIUHA JUIS MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH IpHU
pelIeHNH 3a/a4 M3 JPYruX YYeOHBIX INPEIMETOB M peallbHOW JKU3HH, BBIpaXKaTh (opmyrnaMu
3aBUCUMOCTH MEXY BEIUYMHAMU;

Hauana MmaTeMaTH4eCKOr0 aHAJINA3A:

cBOOOJTHO OTEPHPOBATH TOHATHAMHU: apudMeTHYecKas W TEeOMETPHYECKas MPOTPecCHs,
0eCKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKasi MPOTPECCHUsi, JTMHEHHBIA W SKCIOHEHIIMAIBHBIA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE,

HCIIOJIB30BATh IMMPOIrpeCCum IJisd pCUICHUA PCAJIbHBIX 3a/iad NPUKIIAJHOTO XapaKTepa,

CBO6OI[HO OIICPHUPOBATH INOHATHAMU: IOCIC10BAaTCIIbHOCTD, CIIOCOOBI 3aJaHuA
HOCH@HOB&TCHBHOCTCﬁ, MOHOTOHHBIC W OTrpaHHUYCHHBIC IMOCJICIOBATCIIBHOCTU, MMOHUMATh OCHOBBI
3apOKIACHUA MATCMATUYCCKOT'O aHaJIn3a KaK aHajin3a OCCKOHEUHO MaJbIX;

CBOOOJHO OINEpPUPOBATh NOHSTUSMU: HENpepbIBHbIE (YHKIMH, TOYKH pa3pbiBa rpaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

CBOOOJHO OINEpUPOBaTh NOHATHEM: (QYHKIMS, HENpepbIBHAsS Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN I peIIeHUs 3a/1a4;

cBOOOJTHO OTIEPHUPOBAThH MOHATUSMU: TIEpBasi M BTOpasi MPOU3BOIHBIC (QYHKIIMH, KacaTelbHas
K rpaduKy QyHKIINH;

BBIYHCIISATH IPOU3BOJAHBIE CYMMBI, POU3BEICHHS, YACTHOTO U KOMIIO3UIUHU ABYX (DYHKIIHH,
3HATh MPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIINI;

HCIIOJIb30BaTh FT€OMETPUUCCKHUHN M (PU3MUECKHUI CMBICT TPOU3BOAHOMN ISl pEIISHUS 3a/1a4.
MHuo:kecTBa M JIOTHKA:
CBOOOJTHO OTIEPUPOBATH OHATUSAMU: MHOKECTBO, OTNIEpaAIlMU HAJl MHO>KECTBAMHU;

HCIIOJIB30BATh TeOpeTI/IKO-MHO}KeCTBeHHHﬁ arrapar ajsl OoImucCaHusa pCaJibHbIX IIPOLECCOB U
HBHGHHﬁ, IIpU pCUHICHUH 3a1a4 U3 JPYTrux y‘Ie6HI>IX npeaAMCTOB,

CBO6OI[HO onepupoBaTh IMOHATUAMU: ONPCACIICHHUE, TCOPEMaA, YPABHCHUC-CIICACTBUC,
CBOMCTBO MaTeMaTH4YE€CKOIO 06’beKTa, A0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHUS 1 HCPABCHCTBA.

K konny oOydenus B 11 Kiacce oOydaromiuiics MOJy4UT cJeIylOl[Ue MpeaAMeTHbIe
pe3yabTaThl MO OTHACNIBHBIM TeMaM paboueill mporpammbsl yueOHOro Kypca «Anrebpa W Havaia
MaTeMaTH4YECKOTO aHAIU3a»:

Yuciaa v BLIYUCJICHUS:



CBOOOJHO OTIEPUPOBATH TIOHATUSMHU: HATYPAIBHOE H I[EJI0€ YHCIIO, MHOXKECTBA HATYPaTbHBIX
U LEJIBIX YMCEeN, UCTOJb30BaTh Mpu3HaKku jaenuMocTtu 1enbix yucen, HOJ u HOK natypanbHbIxX
YyuCesl JUIS PelIeHUd 3a1a4, IPUMEHATh AITOPUTM EBKIMaa;

CBO6OZ[HO ONCpHUpOBaATh MOHATHUECM OCTATKa IO MOAYJIIO, 3alIMChIBATh HATYpPaJIbHLIC YHCJIa B
PA3JIMYHBIX NO3UIHUOHHBIX CUCTEMAX CUUCIICHUSA

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, IPEICTaBISATh KOMIUIEKCHBIE YHCla B aireOpanuyeckoil M TpUTOHOMETpUYecKkoil (opme,
BBITIOJTHAT apu(METHUECKHIE OTIEpaIii ¢ HUMHU B M300pa)kaTh Ha KOOPIUHATHOW TUIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBO60)1HO ONICpHUPOBATH MMOHATUAMU: UPPATUOHAIIBHBIC, ITOKA3aTCIbHBIC U JIOFapI/I(i)MI/I‘IGCKI/Ie
HCPaBCHCTBA, HAXOJUTh UX PCHICHUA C IOMOIIBIO PABHOCHUJIBHBIX IIEPEXOA0B;

OCYIIECTBJISITH OTOOP KOPHEH MpH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSThH
Heo0xo1uMble (GOPMYIIBI 17151 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUSMU: CHCTEMAa U COBOKYIMHOCTb YPaBHEHHMH U HEPAaBEHCTB,
PAaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOJUTh PEIICHUS CUCTEMBI M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUYECKUX YPaBHEHHI 1 HEPaBEHCTB;

pemiath  paloHalbHbIE, HppALMOHANbHbIE, IOKa3aTejabHble, JOrapupMUUYECKHe U
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJEpKAIINe MOYIIU U TTapaMeTphI;

MPUMEHSATH rpauuecKkue METObl Ui PelleHus] YpaBHEHU U HEPaBEHCTB, a TAKKe 3a7a4 C
napaMmeTpamu;

MOJENTUPOBATH PEaIbHbIE CUTYAIMH Ha s3bIKEe areOpbl, COCTABISTh BBIPAKECHUS, YPABHEHUS,
HEpPaBeHCTBA U MX CHCTEMbl [0 YCIOBHIO 3aJaud, HCCIEAOBAaTh IOCTPOEHHBIE MOJEIH C
HCII0JIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJIY4YEHHBINH pe3ysbTar.

DOYyHKUUH U TPaUKU:

CTpOUTHh T'papUKy KOMHO3UIHMH (YHKIHH C MOMOIIBI0 DJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTH reoMeTpHuUecKkre 00pa3bl ypaBHEHUI M HEPAaBEHCTB HAa KOOPIUHATHON MIOCKOCTH;
cBOOOJTHO ONEPUPOBATH MOHATHAMHU: TPpapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MIPUMCHSTH (byHKI_II/II/I AT MOACTIMPOBAHUA U UCCIICHOBAaHUA PCAJIBHBIX IMTPOLIECCOB.



Hauana MaTeMaTH4eCKOro aHAIN3Aa:

MCIIOJIb30BaTh MPOM3BOIHYIO JIJISl HCCIICI0BaHUS (DYHKIIMH HA MOHOTOHHOCTh U SKCTPEMYMBI,

HAXO0JIUTh HAUOOJIbIIICE U HAMMEHBIIICE 3HAUYCHUS (DYHKIIMU HEPEPHIBHON HA OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO I HAX0XJICHUS HAWIYUIIEr0 PEIICHUS B IPUKIAJHBIX, B TOM
YKCJIC COIHMATbHO-OKOHOMUYCCKHX, 3a/1a4ax, JUIsl OMPeacICHHs] CKOPOCTH M YCKOPEHHUs Ipoliecca,
3aJJaHHOTO (POPMYIION MUK TPaPHKOM;

CBOOOJIHO OIEPUPOBATh MOHATHIMHU: MEPBOOOPA3Has, ONMPEACIEHHBIH WHTETPaa, HaXOIUTh
MepBOOOPA3HBIC DIIEMCHTAPHBIX (YHKIMA W BBIYUCIATH HHTErpan mo ¢opmyine Heriorona-
JleiiOHuma;

HaxXoauTh IIOIIaau IIJIOCKUX (1)I/Il"yp 1 00BEMEI TETI C MOMOIIBIO MHTCTPAJIA,

MMETh TPEJCTAaBIEHHEe O MaTEeMaTUYeCKOM MOJCIMPOBAHNM Ha TPUMEpPE COCTaBIEHUS
muddepeHnnanbHbIX YpaBHEHUM;

peiiath MPUKIAIHBIC 3aaa4v, B TOM YHCJIC COLOHUAJIBHO-3KOHOMHNYECKOTO H (1)I/I3I/I‘~IGCKOFO
XapakTepa, CpE€ACTBAMU MaTEMATUYCCKOTO aHAJIM3a.
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