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Pabouas nporpamma yue6HOI nucuummmael «MaTtemarukay paspaborana Ha ocose OI'OC
cpennero obmero obpasoBaHus (yTB. IpuKazoM MuHHCTepeTBa 00pasoBamus M Haykd PO ot
17.05.2012 r. Ne 413 B pen. or 29.06.2017 r.) m Ha OCHOBE NPUMEPHON MNPOrPAMMBI
obmeobpasosaTenpHolt  yueOHoH  mucnmmmHBL  «Marematikay IS IpodecCHOHATIBHEIX
ofpa3oBaTeNbHBIX ~ OpraHu3auui, oxobpeHHolt Hayuso-meronmdeckum coserom  LlenTpa
npodeccronanbHoro oopazosanus LAY «OUPO» u pekomenaoBanuoi s peanusanun [NTICC3
CIIO na 6aze ocHOBHOro obmero obpa3oBaHMs ¢ MOJYYEHHEM CpeaHero obumero o6pa3oBaHus,
npotokoa Ne 3 ot 21.07.2015 r. (yrounenus: nporoxon Ne 3 ot 25.05.2017 u HMIT ot 11 okts6ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpemrero obmero obpasoBanusi, 0J0OpeHHOM
pemenreM ®YMO no obmemy obpaszoBanmio (mporoxkon or 28 wmrous 2016 . Ne 2/16-3) mo
cneruansaocta CI1O

15.02.15 «Texnojoruss Mera/LI000padaThIBAlOMEro MPOU3BOACTBAY (rJyXdHe H
ciaabocabImanmme)

Kadenpa-paspabotunk: Kosiemx MHHOBAIMOHHBIX TEXHOJIOIHH U npenprHMarensetsa Bal'V,

Pabouyro nporpamMmy cocrasmi: [appuiiosa ULE. O—f;/ "~ npenopasatens KUTII Bal'y.

IIporpamMa paccmorpeHa M onoOpeHa Ha 3acenaHuu ydeOHo-Metomuueckoid komuccuu KUTIT
Bal'V

/ 3 ,) R - -
mpotokon Ne 1 ot « jZf » &7[7%}/@/‘?%@ 2019 roma
]
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Ul |/ HE. MumryniHa

Hupextop KUTTI Bal'Y

ITporpamma nepeyTBepxaeHa:
Ha y4eOHbI# rox, mpotokos Ne oT

Hupexrop KUTII Bal'y H.E. Mumynuna

[Iporpamma nepeyTBepxICHA:

Ha yueOHBIH roj1, TpoTOKONT Ne oT

Hupexrop KUTII Bal'y H.E. Mumynuna

IIporpamma nepeyTBepKIeHa:
Ha y4eOHbIi To11, MpoTOoKOoJ No oT

Hupexrop KUTII Bal'y H.E. Mumynuna
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1. HACIIOPT PABOYEN TIPOT'PAMMBI YYEBHOH JUCIIUMILIMHBI

1.1. O6sacTh NpUMEHEHHUS IPOTPAMMBI:

Pabouas mporpamma oOmeoOpa3oBaTenbHON y4eOHOH mucnmiuimasl  «Maremarukay
npeHa3HavYeHa U U3y4YEeHHss MaTeMaTHKH B IpodecCHOHATIBHBIX 00pa30BaTeNbHBIX OpraHH3alusIX,
peaNu3yomux 00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero obuero o6pa3oBaHus B Ipelenax OCBOSHUA
IIIICC3 CIIO Ha 6aze ocHoBHOro oOwero o0pa3oBaHUS MO CIEHUATBHOCTH TEXHHYECKOro
npoduasa CI10

15.02.15 «Texnonorus MeTa/s1000padaTLIBAIOIIET0 TPOU3BOACTBAY
(rnyxue u ciadocaprmanmue)

1.2. Mecto yuedHoii qucuunanns! B crpykrype IIICC3:
yyebHasg pucnumiuHa «Marematuka» sBIgeTCs Y4eOHBIM IpenIMEeTOM 00513aTeNbHOM
npeaMeTHoOH obnactu «Maremarrka u nHpopmaruka» GPI'OC cpennero obmero obpazoBaHusL.

1.3. Ilenn u 3apa9u y4eOHOH QMCUMILIMHBI — TPEOOBAHUSA K Pe3y/bTATAM OCBOCHHS y4eOHOMH
OUCIUILIMHBI:
[Tporpamma opueHTHPOBaHA Ha JOCTHKEHUE CIIEIYIOIINX MeJIei:
- obecnieueHne cHOPMUPOBAHHOCTH TPEACTABICHHH O COIMANBHBIX, KYJIbTYPHBIX U HCTOPUYSCKHX
(hakTOpax CTAaHOBJIEHUS MaTEMaTHKH;
- ofecneueHne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPHTMUYECKOTO M MATeMaTHYEeCKOTO
MBILUTCHHUST;
- obecneyeHne CQOPMHUPOBAHHOCTH YMEHHMH TPUMEHATH IOJMYYCHHBIC 3HAHUS TIPH DPEIICHHH
Pa3IUYHBIX 3a/1a4;
- obecrieuenne cHOPMUPOBAHHOCTH IPEICTABICHUH O MaTeMaTHKE KaK YacTH OO0IIedeIoBeUecKol
KYJIbTYPBl, YHUBEPCAJIHHOM S3BIKE HAyKHW, MO3BOJISIONIEM OIUCHIBATE M H3Yy4aTh peaibHbIC
MIPOIIECCH] U SIBJICHUS.

OcBoenne cojepxanus yueOHOH OUCHMIUTHHBI «MaTeMaTHka» 00ecreqnBaeT JOCTHKEHHE
CTYICHTaMH CJIENYIOINX Pe3yIbTATOB:

* IHYHOCTHBIX:

— cOPMHPOBAHHOCTD MPEICTABJICHUHE O MATEMAaTUKE KaK YHUBEPCAIHHOM SI3BIKE HAYKH, CPEICTBE
MOJEJIMPOBaHMS SABJICHUHN U IIPOLIECCOB, UAEIX U METOLAX MAaTEMAaTUKH;

— MOHMMaHHe 3HAYMMOCTH MaTEMaTHKH I HAYYHO-TEXHHYECKOro mporpecca, chopMUPOBaHHOCTE
OTHONIGHHS K MAaTeMaTHKE KaK K 4YacTH OOIeHesOBEYeCKOH KYJIbTYPHl 4YEpe3 3HAKOMCTBO C
UCTOPHEN PA3BUTUS MaTEMATHUKH, 3BOJIIOLIMEH MaTeMaTUUECKUX UIEH;

— pa3BUTHE JIOTHUECKOrO MBIIIEHUS,, NPOCTPAHCTBEHHOTO BOOOPAXEHHUS, alITrOPUTMHUYECKOH
KYJIBTYPBI, KPHTHYHOCTH MBIIUICHHS Ha YpoBHE, HeoOXoauMoM i Oyayiie nmpodecCHoHaIbHOH
eI TEILHOCTH, JIs1 HPOJOJDKEHUs 00pa3oBaHus U CaMO0OOpa3OBaHMs;

— OBJIQJICHHE MaTEMAaTHYECKUMHU 3HAHHAMH U YMEHUSIMH, HEOOXOAUMBIMH B IIOBCEIHEBHOMN JKU3HH,
JUIS. OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCUUIUINH ¥ JUCHHIUINH NPOo¢ecCHOHATBHOrO
UHKJIA, UL TTIOTydYeHUs obpa3oBaHus B o0nacTsax, He TpeOyrommx yriay0IeHHOH MaTeMaTHdecKon
MMOJATrOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIEe caM000pa3oBaHUIO, Ha MPOTHKEHUN
BCel KU3HM, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY O0Opa3OBaHMIO KaK YCJIOBHIO YCIIELIHOMH
npodeccroHaNbHOM U 00IIIECTBEHHOMR AESITENbHOCTH;

— IOTOBHOCTB M CITIOCOOHOCTH K CaMOCTOSITEILHON TBOPUECKON U OTBETCTBEHHON NEATEIBHOCTH;

— TOTOBHOCTHh K KOJUIEKTHBHOH padoTe, COTPYIHHMYECTBY CO CBEPCTHMKAMH B 0OpPa30BaTENIBHOM,
OOLIECTBEHHO IT0JIE3HO, yueOHO-HCCIIeN0BATENBCKOM, TPOEKTHOM B IPYTHX BUIAX NEATENBHOCTH;
— OTHOIIICHHE K TPOodecCHOHATLHON AesITENbHOCTH KaK BO3MOXHOCTH yYacTHs B PEIISHUH JIMYHBIX,
00IIECTBEHHBIX, FOCYAAPCTBEHHBIX, OOIIEHAIIHOHAIBHEIX TPoOIIEM;
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- JUIsSE TIIYXHX, CJIabOCBIIAIINX, TO3THOOTIOXIITUX 00yJYaroIuXCs:

C110COOHOCTD K COIMAIBHOMN afanTalud 1 HHTCIpallin B O6H.ICCTBC, B TOM 4HHCJIC IIpH pealin3alin
BO3MOYHOCTEH KOMMYHUKAIIMH Ha OCHOBE CJIOBECHOM peur (BKJIKOUAs YCTHYIO KOMMYHHKAIIMIO), &
TaKXe, NP JKENIaHWH, KOMMYHHUKAIlMM Ha OCHOBE JKECTOBOH peud ¢ JMIAMH, MMEIOIIUMHU
HapyLIeHUs cyXa.

* MeTanpeAMeTHbIX:

— yMEHHE CaMOCTOSTENIbHO OTPEeNATh LeNy AESTeNbHOCTH U COCTAaBIATh IUIAHBI JESATENBbHOCTH,
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOIMPOBATh U KOPPEKTHPOBATH AEATEIHHOCTD; HCIIOI30BaTh
BCE BO3MOJKHBIE peCypchl U IOCTH)KEHMs IIOCTaBJICHHBIX [eJied M pealu3allid IUIaHOB
JesITelIbHOCTH; BLIOHpATh YCIICIIHBIE CTPATErHy B Pa3IMYHBIX CUTYaIHsX;

~ YMEHHE MPOIYKTHBHO OOINATHECS W B3aMMOJEHCTBOBATH B IIPOLECCE COBMECTHOM AEATEIBHOCTH,
YUYUTBIBATD TO3UIIUY IPYTUX YUACTHUKOB NEATEILHOCTH, 3P PEKTHBHO pazpemaTs KOHQIHKTHL;

— BJIaJICHHE HABbIKAMY TO3HABATEIFHON, yueOHO-UCCIeI0BATENBCKON U NPOSKTHOH eATEIHHOCTH,
HaBBIKAMH pas3pelieHus MpoblieM; CIocOOHOCTP M TOTOBHOCTH K CaMOCTOSITENBHOMY IIOHCKY
METOJIOB PELUCHHUS IPAKTHUECKHX 3a/1a4, IIPUMEHEHHIO Pa3INdHBIX METOIOB IO3HAHHS;

— TOTOBHOCTH ¥ CHOCOOHOCTH K  CaMOCTOATENbHOH — HH(OpMalMOHHO-NO3HABATEIbHOM
JEATENBHOCTH, BKJIIOYas YMEHHE OPHEHTHPOBATHCS B pA3NUYHBIX HCTOYHHKAX HHQOpMaImy,
KPUTHYECKH OUCHUBATH W HWHTEPIPETHPOBATh HHGPOPMALMIO, IOTyHaeMyK H3 Pa3sIH4HBIX
WCTOYHUKOB;

— BJIaZIeHUE SA3LIKOBBIMH CPEACTBAMM: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHHs, HCIIOJIb30BATH a/leKBAaTHBIE S3BIKOBBIE CPEICTBA;

— BJIaZieHHe HaBbIKAMH TO3HABaTEIbHOU pedIeKCHH KaK OCO3HAHHMS COBEPIIAeMBIX AEHCTBUH U
MBICIMTENBHBIX IIPOIECCOB, UX PE3YNBTATOB M OCHOBaHMH, PAHMI[ CBOETO 3HAHHUS M HE3HAHHA,
HOBBIX ITO3HABATENBHBIX 3a/1a4 ¥ CPEACTB IJIS X JOCTIIKEHHUS,

~ LENEYCTPEMIICHHOCTh B IOHMCKAX W NPUHATHH pelleHuH, COOOpasHTENbHOCTh M HHTYHIIHS,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX IPEJICTaBICHUH; CIOCOOHOCTE BOCIIPHHMMATh KpacoTy M
rapMOHHIO MUDA,;

- JUIA TIYXHUX, clIabOoCbIIaIMX, HO3HOOTJIOXIIMX 00y4YaromuXcs:

BIIaJICHHE HABLIKAMY ONPEICNeHUS W MCIPAaBICHUs cHenr(puuecKux ommboK (arpaMMaTH3MOB) B
IIUCBMEHHOH U YyCTHOR peun.

* IpeJIMeTHBIX:

Dnemenmol meopuu MHOJICECME U MAMEMAMUYECKOU NOSUKU

- OnepupoBaTh IOHATHSAMH: KOHEYHOE MHOMKECTBO, OJIEMEHT MHOXECTBA, ITOJMHOXECTBO,
nepecedeHne M OOBEIMHEHNE MHOXECTB, YHCIOBBIE MHOXECTBA Ha KOODAMHATHOM IIPSMOMH,
OTPE30K, WHTEpBaJl, IIONYHHTEpBaJ, IIPOMEXYTOK C BBIKOJIOTOH TOYKOH, Tpaduyeckoe
NIPEJICTABJICHNE MHOXECTB Ha KOOPAMHATHOH IIOCKOCTH;

- ONEPHPOBATH TOHATHAMH. YTBEPXKIEHUE, OTpHUIAHHE YTBEPXKICHMS, HUCTUHHBIE M JIOXKHbBIE
YTBEPXKICHUS, IPHYNHA, CJICCTBHUE, YACTHBIM Cilydail 0OIIEro yTBepXKACH s, KOHTPIIPUMED;

- IPOBEPATH MIPUHAIE)KHOCTE 3JIEMEHTA MHOXKECTBY;

- HAXOJUTH MepeceyeHre U 0ObeIMHEHNE MHOMKECTB, B TOM YHCJIE IIPEICTaBICHHBIX I'padHYecKy Ha
YHUCITOBOH MPAMON M Ha KOOPJIMHATHON IIOCKOCTH;

- IIPOBOJIUTE J0KA3aTENIbHBIE PACCYKIAEHUS AT 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUHA.

Yucna u gvipadicenus

- CBOGOMHO OIEpUpPOBATh MOHATHIMHE: IEJ0€ YHCIO, ASITHMOCTh 4YHcell, OOBIKHOBEHHas ApoOdk,
JecaTHyHas apobb, palUMoOHAJIBHOE YHCIO, IPHOMMKEHHOE 3HAYEHHE 4YHCIA, YacTh, IOJIs,
OTHOILIEHKE, IIPOLEHT, IIOBLILICHHE U OHWKEHUE Ha 3aaHHOE YHCIIO IPOLIEHTOB, MacTad;

- IPUBOJUTE IPHMEPBI YHCEN C 3aJaHHBIMH CBOHCTBaMH JIETUMOCTH;

- OIIEpHpPOBATh IIOHATHAMM! J'[Ol“apI/I(bM quclia, TPUrOHOMETPHUIECKass OKPYXXHOCTh, palHaHHas H
rpajaycHas Mepa yria, BeJIHYMHA yriia, 3aJaHHOTO TOYKOH Ha TPUTOHOMETPHYECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHI'€HC YIJIOB, HMEIOIIUX IIPOU3BOJILHYIO BEHYHHY, YHCIA € U |



- BBIMIOJTHATD apupMeTHIeCKre NeHCTBUSA, COYETast YCTHBIE M NMChbMEHHBIE IPHEMBI, IPUMCHSS IIPU
HEOOXOIUMOCTH BBIUUCIUTENLHBIE YCTPOHCTBA,

- HaxXOIUTh 3HAUEHWsI KOPHS HATYpPabHOW CTENEHH, CTENEHH C PalMOHAIBHBIM IOKa3aTeseM,
norapudMa, UCHOB3Ys IPH HEOOXOIUMOCTH BEIYHCIHTEIBHBIE YCTPOHUCTRA,

- II0JTB30BATHLCS OLIEHKOHN U MPUKUIKOM IIpH MPaKTHUECKUX pacueTax;

- MPOBOAUTH IO M3BECTHBIM (opMylaM W IpaBuiaM IIpeoOpa3oBaHUs OYKBEHHBIX BBIPKCHHI,
BKJTFOYAIOMINX CTENICHU, KOPHH, JTorapuMbl H TPUTOHOMETPHUECKUE (PYHKITHH;

- HaXOJUTh 3HAUEHMS UHUCIOBBIX M OYKBEHHBIX BBIP@KEHHH, OCYLIECTBISSE HEOOXOIUMEIe
II0JICTAHOBKH U ITpeoOpa3soBaHus;

- 1300paxarh CXeMaTHYEeCKH yroJ, BEJIHUNHA KOTOPOTO BEIPAXKEHA B Ipaflycax WM paluaHax;

- HCIIOJIb30BaTh TPH PELICHHH 3a1a4 TaOJIMYHBIE 3HAYSHHS] TPUIOHOMETPHYECKHUX (QYHKIIHIA YIIIOB;

- BBITIOJIHSTD NIEPEBOJ] BETMYMHEI YTIIa U3 PaJuaHHON Mephl B IpalyCHYIO U 00paTHO.

Ypaenenus u nepagencmsa

- Pemarp panuoHasbHBIE, NOKa3aTENbHBIE M JIOTapUMUUECKHE YPAaBHEHUS M HEPABEHCTBA,
IIpOCTeHIIe HppallMOHATIBHBIE U TPUTOHOMETPHYECKHE YPaBHEHHS, HEPAaBEHCTBA M UX CHCTEMEI,

- HCITOJIb30BaTh METO/bl PEUICHUs] YpaBHEHHH: NpHUBeIeHNUE K BUIY 'NPOM3BEIEHHE paBHO HYIO"
WM "9acTHOE PaBHO HYJIO", 3aMEeHa IEPEMEHHBIX;

- HCTIOJIb30BaTh METO HHTEPBAIOB [Isl pEIICHUS HEPABEHCTB;

- ACTIOJIB30BATh IpaduuecKuit MeTo A NpUOIMKEHHOTO PEeLleHUs YPaBHEHUH 1 HEPaBEHCTB;

- u300paxkaTb HA TPUTOHOMETPHYECKOH OKPYXKHOCTH MHOMKECTBO PEIICHUH IpocTeimnx
TPUTOHOMETPHUYECKUX YPaBHEHUH 1 HEPABEHCTB;

- BBITOJIHATL OTOOp KOpHEH ypaBHEHHWII WM pEIIEHWI HEPABEHCTBE B COOTBETCTBHH C
JIOTIOJTHUTENIEHBIMH YCIOBUAMH ¥ OTPaHUUEHHUSAMHU.

Qyuxyuu

- OnepupoBarh MOHATHAMHU: 3aBHCHUMOCTH BENHYMH, QYHKIMS, aplyMeHT M 3HadeHHe (YHKUIHH,
00J1acTh OpPeIe/ICHHS 1 MHOXECTBO 3HAaUeHUH (YHKIMHU, IpaduK 3aBUCUMOCTH, IpaduK GYHKIIHH,
HYJH (QYHKIMHM, TPOMEXYTKM 3HAKOIOCTOSIHCTBA, BO3PACTAHME Ha UHCIOBOM IIPOMEXYTKE,
yObIBaHME Ha YHCJIOBOM IIPOMEXYTKe, HauOonpllee W HalMeHblIee 3HAa4YeHHEe (YHKIUM Ha
YHCJIOBOM IIPOMEXYTKE, epuoandeckas QyHKIUs, IEPUOJI, YeTHAs U HeYeTHAS QYHKIHH;

- ONEpUpPOBaTh NMOHATHUAMU: NpAMast U oOpaTHas IPOIOPUHOHAIBHOCTD, TUHEHHAs, KBapaTuyHasl,
JorapudMuUecKas i rmoxasareibHas QyHKIUY, TPUTOHOMETpHYECKHE QYHKINH;

- ONpenAeNaTh 3HaueHHe (QYHKUUH 10 3HAYCHMIO apryMeHTa IIPH Pa3NIMYHBIX crocobax 3aJaHus
GbyHKIUH;

- CTPOUTH IrpahuKu H3YICHHBIX QyHKIMI;

- OIHCHIBATE MO rpaduKy U B MpocTeHIIUX ciaydasx 1o (GopMmylie IOBEICHHE U CBOUCTBA QYHKIIHI,
HaXOJIUTh 0 rpadpuKy QyHKIMKA HAHOONbIINE U HAMEHbIINE 3HAYCHS,

- CTpOWUTH OCKH3 Trpaduka (yHKIMH, YIOBIETBOPSIONIEH INPHBEACHHOMY HA0OpYy YCIIOBHIt
(MpOMEXYTKH  BO3pacTaHWsA/yObIBaHWsA, 3HaYeHHe (QYHKIMM B 3amaHHOM TOYKE, TOYKH
OKCTPEMYMOB, aCUMIITOTHI, HYH QYHKUWH | T.1.);

- pemarh ypaBHEHHs, IPOCTEHIINE CHCTEMBl YpaBHEHHH, HUCIIONB3ys CBOHCTBA (QYHKIUN M UX
rpaguKoB.

Onemenmelr Mamemamuieckozo aHanu3a

- OmepupoBaTh NOHATHAMHU: IIPOM3BOAHAS (PYHKIIMHM B TOYKE, KacarelbHas K rpaduky QyHKIHH,
IpOU3BOAHAsA QYHKINY;

- BBIYHMCIATH IPOU3BOJHYIO OJHOUYIEHA, MHOTOUJIEHA, KBAaJIpaTHOT'O KOPHS, IIPOU3BOJHYIO CYMMEI
GbyHKUINHT;

- BBIYHCIIATH [IPOM3BOJHBIE HJIEMEHTAPHBIX (YHKIMHA M MX KOMOWHAIMH, UCIOB3ys CIIPABOYHBIE
MaTepHUabl;

- WCCJIeNOBaTh B MpoCTeHIIuX ciydasxX (YHKUMHM HAa MOHOTOHHOCTH, HAXOOUTH HaWOOJNBIINE U
HanMEHBINIHEC 3HAYCHUA (byHKI.IPIﬁ, CTPOHTD I‘pa(i)I/IKI/I MHOTOYJICHOB H HpOCTeﬁHII/IX pPalOHaJIbHBIX
byHKUH C UCTIONB30BaHUEM arliapaTa MaTeMaTHYeCcKOro aHaJInu3a.

Cmamucmuxa u meopus 6epoAmHOCmel, 102UKa U KOMOUHAMOPUKA.



- Hmerp mpencraBieHHe O JUCKPETHBIX M HENPEPBIBHBIX CIIyYailHBIX BEJIMYHHAX U
pacrpeneNneHusX, O HE3aBUCUMOCTH CTy4YaiHbIX BEJIHYUH,

- AIMETD TIPEJCTABICHUE O MATEMATUUYECKOM OKUIAHUM U JIUCIIEPCUM CITyUalHBIX BEINYUH;

- UIMEThH NPEACTABICHHE 0 HOPMAIBHOM paclIpe/IeNICHUH U TIpUMepax HOPMaIbHO paclpe/ielIeHHBIX
CJIy4alHBIX BEJIHYMH,

- MOHUMATD CYTh 3aKOHA OOJIBIIMX YHCEN H BEIOOPOYHOTO METOIAa H3MEPEHHSI BEPOSITHOCTEH;

- MMETh TIPEJCTABJICHHE 00 YCIIOBHOH BEPOSTHOCTH M O TOJHOW BEpPOSITHOCTH, NMPUMEHATH UX B
peIIeHUH 3a/1a4;

- UMEThH NPEJICTaBJIEHHE O BAKHBIX YACTHBIX BHJAX pacHpefelieHUH W MPUMEHSTh UX B PEIIEHUU
3aJ1a4;

- ©IMETD IPECTABICHHE O KOPPEALUY CIy4aiHbIX BEJIMYMH, O JIHHEHHOH perpeccnu.

Texcmosvle 3a0auu

- Petnatp 3amaun pa3HbIX TUIIOB, B TOM YHCIIE 3a/1a4i TIOBBIIEHHON TPYOHOCTH;

- BEIOHPATh ONTUMAIBHBINA METOM PELICHHUS 3a/1a4l, pacCMaTpHBas Pa3IMYHBIE METOMEI;

- CTPOMTH MOJIENb PEIleHHUs 3a/la4H, TPOBOIUTH JOKa3aTeNbHBIE PACCYXKICHHUS;

- pemiathk 3anavd, TpeOyoume nepedopa BapHaHTOB, MPOBEPKH YCIOBUH, BEIOOpA ONTHMAIBHOIO
pe3yJbTara;

- QHATM3HPOBATHL H HHTCPIPETHPOBATH PE3yJlbTaThl B KOHTEKCTE YCIOBUS 3aJadd, BBIOHpATh
pelleHys1, He MPOTHBOpeYallie KOHTEKCTY;

- TMIEPEBOJUTE TpPH PEIICHUH 3a1au MHGOPMAIMIO M3 OJHOH (GOpMBI B APYIyIo, UCIONB3Ys IpH
HEOOXOIMMOCTH CXEMBI, TaOIHUIIBI, rpad UKy, JuarpaMMel.

Teomempus

- OmnepupoBaTh MOHATHAMH: TOYKa, NpsAMas, IUIOCKOCTh B IPOCTPAHCTBE, NapalIENbHOCTh U
MEPIEeHINKY/ISIPHOCTE NPSIMBIX U TUIOCKOCTEH;

- MPUMEHATH JUIS PEelIeHus 3a/lad TeoMeTpHUYecKUe (aKThl, eCJIM YCIOBHS NPUMEHEHHs 3aJaHbl B
sBHOU dopme;

- pelaTh 3a/1a4d Ha HaXO)KICHHE reOMETPUIECKIX BEJIUYHH 110 00pa3iiaM HWIIH alropuTMam;

- ZieJIaTh (BBIHOCHBIE) TJIOCKHE YSPTEXKU U3 PUCYHKOB OOBEMHBIX (QHUTYp, B TOM YHCJIE€ PHCOBAThH BUJL
CBEpXY, COOKY, CTPOUTD CEYEHMSI MHOIOTPaHHUKOB;

- W3BJIEKATh, MHTEPIPETHPOBATh M NPEe0OpPa3oBLIBATE MHAOPMAIIHIO O TEOMETPHUYECKUX (QUrypax,
[IpECTABICHHYIO Ha YepTexax;

- TPHUMEHATH TeoMeTpudeckue (akThl U1 pPELIeHWs 3a4ad, B TOM YHCIE IPeNIoararolmux
HECKOJIBKO IIAroB pPelIeHHs;

- OTHCBIBATh B3aMMHOE PACIIOJIOKEHHE IIPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

- (hopMyIMpoBaTh CBOMCTBA U MPH3HAKK QUTYD;

- TOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHHUS,;

- BIAJETh CTaHmapTHOM kinaccudukauueidl NnpocTpaHCTBEHHBIX GUTYp (IHpaMHIBI, IPHU3MBI,
napasuieIeuIeIbl);

- HaXOJIUTh OOBEMBI ¥ IUTOIIAM TOBEPXHOCTEH reOMETPUIECKUX TeJ C IIpHMeHeHueM hopmy;

- BEIYHCJISATD PACCTOSHUS U YIJIBI B IPOCTPAHCTBE.

Bexmopbi u K0OpOuHamel 8 NPOCMPAHCMEE

- OnepupoBaTh MOHATHAMH IEKApTOBBI KOOPIWHATHI B IIPOCTPAHCTBE, BEKTOP, MOLYJb BEKTODA,
PaBEHCTBO BEKTOPOB, KOODIMHATEI BEKTOPA, YTOJ MEXAY BEKTOPaMHM, CKAAPHOE NPOU3BEICHHE
BEKTOPOB, KOJUTHHEAPHBIE BEKTOPBI,

- HAXOJWTh PacCTOSHHUE MEXAY IBYMs TOYKAMH, CYMMY BEKTOPOB M IIPOM3BEIEHHE BEKTOpa Ha
YKHCI0, YroJl MEXAy BEKTOpaMH, CKaJIIpHOE MPOM3BENCHHE, DPAcKIaiblBaTh BEKTOpP IO JABYM
HEKOJITTHEAPHBIM BEKTOpaM;

- 33J1aBaTh IIOCKOCTH YPaBHEHHEM B IEKapTOBOM CHCTEME KOOPAUHAT;

- pelars MpocTeiine 3aJa4uy BBEJICHHEM BEKTOPHOro Oasuca.

Hemopua mamemamuxu

- [pencraBnsTs BKIAJ BBHIIAIOIIMXCS MAaTEMaTHKOB B Pa3sBUTHE MATEMAaTHKH M MHBIX HAYYHBIX
obGacTel;



- IIOHKUMATh POJIb MaTeMAaTHKH B pa3BUTHH Poccun.

Memoowr mamemamuxu

- HMcnonp30BaTh OCHOBHBIE METOIBI IOKA3aTENbCTBA, MPOBOAUTH IOKA3ATENLCTBO W BBIIONIHATH
OIIPOBEPIKEHHUE;

- HpI’IMCHHTb OCHOBHBIC METObI PECLICHUA MaTeMaTHYCCKHX 3a1a4,

- Ha OCHOBE MATEMaTHYECKHX 3aKOHOMEPHOCTeH B TPHPOLE XapaKTepu3oBaTh KpacoTy H
COBEPIIEHCTBO OKPYXKAIOIIEr0 MUDPA U [IPOU3BEIEHUN HCKYCCTBA,

- IPUMEHSATH IPOCTEHINKE TIPOrpaMMHbIE CPEICTBA M 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
I1pu pCIIICHPII/I MaTEeMaTHYCCKUX 3a4a4.



2. CTPYKTYPA H COJAEPXKAHUE YYEBHOH JUCIUTIIHHBI

2.1. O6beM yueOHOH JUCHUIIINHBI M BHABI Y4e0HOI padoThl

Buz yqe6H0# paboTh! O6BeM 9acoB
O0bemM obpasoBaTebHON NPOrpaMMbl y4eOHOMH THCHMIJIHHBI 254
B TOM YHCJIE:
TEOPETHIECKOE 00yIECHHE 78
nabopatopHble paboTHl (eciu npedycmompeno) -
TIPaKTHYECKHUEe 3aHATHS (ecau npedycMompeHo) 156
WHAWBUIYJIBHBIN IPOEKT (eciu npedycmMompeno) -
KOHCYJIbTALUU 2
caMOCTOsITENIbHAs paboTa 00ydaromerocs (BCero) (eciu npedycmompeno) -
B TOM YHCJIE: '
caMoCTOsITeIbHas paboTa Hall MHANBHUIYaIbHBIM IIPOEKTOM (ecau -
npeodycmMompeHo)
IIpomexxyTouHas arrectanus (Ox3amer) 18
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

CTYJIEHTOB
COJEPKABIE XAPAKTEPUCTUKA OCHOBHBIX BUJIOB AESTEJILHOCTH
OBYYEHUS CTYJIEHTOB (HA YPOBHE VUEBHBIX AEVCTBUIN)
BBe)leHl/le O3HaKOMJI€HI/I€ C pOJIBIO MaT€eMaTUuKH B HAYKeE, TEXHHUKE, J3KOHOMHKCE,

HH(POPMAIIMOHHBIX TEXHOJIOTHSX U IPAKTUYECKON JEATENBHOCTH.
O3HaKOMJIEHHE ¢ LEISIMH U 3aJa9aMy H3Y4YCHHsS MaTeMaTUKU ITPH OCBOCHUU
npodeccuii CI1O u cneunanssocteit CI1O

AJI'EBPA

Passurne NoOHATHSA
0 YucIe

Beimonsenne apudMeTHUECKUX ACHCTBHH Haj YHCIaMHM, COYeTas YCTHBIE U
UCHMEHHBIE TIPUEMBI.

Haxoxnenue npuOMDKEHHBIX 3HAYEHMH BEIWYMH M OTPELIHOCTEH
BoluMcaeHu (aOCOMIOTHOW W OTHOCUTENBHOH); CpaBHEHHME 4YHCIOBBIX
BBIPAXXCHUH.

Haxoxnernue ommboK B mpeobpa3oBaHUSIX ¥ BBIYUCICHHUSIX (OTHOCHUTCH KO
BCEM ITyHKTaM IIPOrpaMMbl)

Kopun, CTeneHH,
JIorapumsl

O3HaKOMJIGHHE C ITOHSITHEM KOpHs »-H CTENEHH, CBOMCTBAMM DPajUKalloB H
[paBUJIaMH CPaBHEHUS KOPHEH.

dopMynupoBaHHE ONpPEIENCHUs KOpHA M CBOMCTB KOpHEH. Brrumcienune u
CpaBHEHME KOPHEH, BBITIOTHEHHE IPUKM/IKY 3HAUYCHHUS KOPHS.
[TpeobpazoBanne YMUCIOBBIX M OYKBEHHBIX BBIPAKEHHMH, COJAEPKAIIUX
panuKaIbl.

BrmosHenue pacueToB no GopMyiaM, COAEPKAIMM PaIUKAIIBI, OCYIIECTBIIAL
HeOoOX0MMBIE TTOJICTAHOBKY U IpeoOpa3oBaHHs.

Onpenesnenne paBHOCHIBHOCTH BBIp@KEHHH ¢ panukagamu. Pemenue
HppAIOHATBHBIX YPABHEHUN.

O3HaKOMIJICHHUE C TIOHATHUEM CTENEHU C ACHCTBUTENLHBIM [T0Ka3aTeNIEM.
HaxoxneHue 3HAYeHW#  CTEMEHH, HCHOOJB3Yys NpH  HEOOXOAMMOCTH
HHCTPYMEHTaJIbHBIEC CPENCTBA.

SanuchIBaHye KOPHs /- CTETICHH B BUJE CTENEHH C APOOHBIM IIOKA3aTENEM U
Hao60poT.

QopMmyiupoBaHHE  CBOMCTB  cTemeHed.  Briumcnenwe — cremeHedn ¢
palMOHANIBEHEIM I10Ka3aTesIeM, BBINOJHEHHE IPUKHIKM 3HAYCHUS CTEIEHH,
CpaBHEHHE CTEIIEHEH.

[lpeoGpa3zoBanye YHUCJIOBBIX M OYKBEHHBIX BBIPOKCHHH, COJACpXKAIIUX
CTEIIEHH, IPUMEHss CBolicTBa. PelleHHe II0Ka3aTeNbHBIX YPaBHCHHM.
OsHakoMJICHHE C TPUMEHEHHEM KOPHEH M CTeleHedl MNpH BHIYUCICHHH
CpelHUX, IEJEeHHH OTpe3Ka B «30JI0TOM CEUEHHH». PelleHnenpuxianHbx
3a]1a4 Ha CJIO’KHBIE IPOLICHTHI

IIpeoGpazoBanue
ajredépamvecKnx
BbIpa’KeHHH

BrimonHenne — npeoOpa3oBaHMii  BRIpaXEHHH, IpuMeHeHHe  (Qopmyi,
CBS3aHHBIX CO CBOUCTBAMH CTeIIeHeH U 10rapu(pMoB.

Onpeneneaue  06NacTH  JONYCTHUMBIX  3HAUGHHMH  1OrapupMUYecKoro
BBIPaKEHHUS.

Pemenue gorapu)MUIECKUX yPaBHEHUH

OCHOBBI TPUTOHOMETPHUU

OcHOBHBIE NOHATHSA

U3yyeHne pajMaHHOTO METOJa HU3MEPEHMs YITIOB BpPAllEHUS HHUX CBS3H C
rpagycHoi Mepoit. V3zoGpaxeHue yIIoOB BpalleHHs Ha OKPYXHOCTH,
COOTHECEHUE BETHYHMHBI YTJIa C €r0 PacIoIOKEHHEM.

DopMyIMPOBAHKE OIPEACICHHH TPUTOHOMETPHICCKUX (QYHKUHH [UIA YTJIOB
IOBOPOTA ¥ OCTPBIX YITIOB MPSAMOYTOJNBHOTO TPEYTONBHUKA B OOBACHEHNE UX
B3aHMOCBSI3H
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OCHOBHbIE [IpMeHEHHEe OCHOBHBIX TPUIOHOMETPHUECKHX TOXAECTB U BHIUUCIICHUS
TPUrOHOMETPHYECKHE | 3HAUYCHHH TPHTOHOMETPUIECKHX QYHKIMI 10 OAHOK U3 HHX
TOXKAECTBA
IIpeoOpaszoBanus Msydyenwe OCHOBHBIX (OPMYJ TpPUTOHOMETPUH: (QOPMYIBI CIIOXNKEHHS,
NpOCTEHINX YIBOEHHs, MpeoOpa3OBaHUsl CYMMBI TPHUTOHOMETPHUYECKHX (YHKUMH B
TPHTOHOMETPUYECKHX | IIPOM3BE/ICHHE M IIPOM3BENECHUS B CyMMY W NPHMCHEHHE NPU BBIYHUCICHHH
BBIpa:KeHHH 3HAUCHUS TPHTOHOMETPHUYECKOTO BEIPAKEHHUS ¥ YIIPOIIEHHS €TO.
O3HaKOMJIEHHE CO CBOMCTBAMH CHMMETPHH TOUEK HA €AMHUYHOU OKPYKHOCTH
¥ TIPUMEHECHNE UX JUIS BBIBOJA GOPMYJ NPHBEACHUSA
IIpocreitmue Pemenvie mo ¢opMysiaM U TPUTOHOMETPHYECKOMY KpYIy IPOCTCHIINX
TPUTOHOMETpPHYECKHe | TPUTOHOMETPHYIECKUX yPAaBHEHHUI.
YpaBHEeHUA n | [lpumenenre 0oOIMX METOROB pEUICHHs YypaBHEHMH (IPUBEICHUE K
HepageHcmea JAMHEHHOMY, KBaJpaTHOMY, METOJ PpAa3JIoKEHHMA Ha MHOXHTEIH, 3aMCHBI
[ICPEMEHHOM ) IPH PEeLIEHUH TPUTOHOMETPHYECKUX YPAaBHEHU.
VMeHHe OTMeuaTh Ha Kpyre pPElIeHUs MPOCTEHINMX TPUTOHOMETPHUECKUX
HEpaBEHCTB
Apkcunyc, O3HaKOMJIEHHE C MOHATHEM OOPATHBIX TPUTOHOMETPUYIECKUX QyHKIUH,
APKKOCHHYC, Wsyuenne oIpeAeieHHH apKCHHyca, apKKOCHHYCa, AapKTaHTe€HCa YHCIa,

APKTAHI'CHC YHCIA

bopMmynupoBaHHE HX, H300paKeHHE eTUHUYHOH

TIpPHMEHEHHE [IPU PEIICHUH yPaBHEHHUN

Ha OKPYXHOCTH,

OYHKIMHU, UX CBOMCTBA U TPA®UKHU

DOyHKkOuu.

IlonsaTHe )
HeNnpepbIBHOCTH
pyHKUMH

O3HaKOMIJIEHHE C MTOHATHEM MEPEMEHHON, IPHUMEpPaMH 3aBUCHMOCTEN MEXKIY
TIepEeMEHHBIMU.

O3HaKOMJIEHHE ¢ MOHATHEM rpaduKa, ONpeNeICHUE IIPHHAIIEKHOCTH TOYKH
rpaduky ¢yukipm. OnpeneneHue no Qopmyie IPOCTEHINEH 3aBUCHMOCTH,
BHIa ee rpaduka. BeipaxeHue 1no QopMyine OZHOH INEPEMEHHOW dYepes
IpyTHE.

O3HaKOMJIEHHE C OmpejieicHneM QyHKIMH, HOpMyIHPOBAHHE ETO.
HaxoxneHue o6actu onpeaeienns v 06JacTy 3Ha4eHUH QyHKLIUH

CeoiicTBa pyHKIHH.
I'paduaeckan
HHTEpIpeTaLHs.
IIpumepn!
(GYHKIHMOHAJIBLHBIX
3aBHCHMOCTEH B
peAILHBIX Mpoueccax
U SIBJICHUAX

O3HakoMileHHE ¢ MpUMeEpaMH (YHKIMOHAIBHBIX 3aBHCHMOCTEH B peallbHBIX
Iporeccax U3 CMEXHBIX JUCIMILIMH.

O3HakOMJIEHHE C JI0Ka3aTeIbHBIMH PAaCCyXICHUSMU HEKOTOPBIX CBOMCTB
NMHEHHON M KBaIpaTHUYHON (YHKIMH, IPOBEACHHUE HCCIIEN0BAHMS THHEHHOM,
KYCOYHO-JIHHEWHON,  ApOOHO-THHEWHOH W KBajpaTHYHOH  QyHKUMH,
noctpoeHue ux rpadukos. IlocTtpoenue n uyreHune

rpadukos ¢yukumit. MecnenoBanue QyHKIUH.

Cocraniienne BUIOB (YHKIIMHA 10 JaHHOMY YCIIOBHMIO, PCLICHHE 3anavy Ha
KCTPEMYM.

Brimonuenve npeobpasopanuii rpaduka GyHKIIHH

OO6paTHble PyHKIHH

Wsyuenue nowsmus obpamuoti ¢yHkyuu, onpelelicHHe BUIA U NHOCMpOeHuUe
epaguxa 06pamnol QyHKyuu, HaxodcoeHue ee obracmu onpedenenus u
obnacmu snavenui. llpuMeHeHWe CBOHCTB (QYHKIMHMIPH MCCIEIOBAHUM
ypaBHEHMH ¥ PELICHUH 33Ja4 Ha OKCTPEMYM.

O3HaKOMIJIEHHE C TOHATHEM CJIOKHOHN QYHKIMH

Crenennepie,
rokasarejbHbIE,
JorapudMuvecKkue H
TPHUTOHOMETPHYECKHE
¢yuxknnu. OOpaTHbIE
TPUTOHOMETPHYECKHE
pyHKIHN

Brryucnenvie sHaueHWH GYHKIUH 110 3HAYEHHUIO apIyMEHTa.

OnpepesieHne IOJOXEHUST TOYKM Ha rpaduke IO €e KOOpAHHATaM W
Hao6opoT.

Wcnonp3oBanue CBONCTE (GYHKIMH [UIsi CpaBHEHHs 3HAYEHMH CTEHECHEW U
norapu@mos.

[TocTpoeHne rpaduKoB CTENCHHbIX U 10rapuGMIICCKHX QYHKIIHH.

Pemenne noka3aTeNbHLIX U JIOTAPHPMHUUYECKHX YPAaBHEHMHA U HEPABEHCTB I10
H3BECTHBIM &JITOPHTMAaM.
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OzHakOMJIGHHE C TIOHATHEM HENpephIBHOM INepuogudeckodl QyHKUuH,
(hopMyJIpOBaHKE CBOMCTB CHHYCA M KOCHHYCa, IOCTPOEHHE HXTPaQUKOB.
O3HAKOMJICHHE C TIOHATHEM TapMOHMYECKHX KoyneOaHWMM M IpHMEpamMu
rapMOHHYECKHX KONleOaHuii U ONMUCaHUs NPOLECCOB B (PU3MKE M ApYyTrHX
o0acTsax 3HaHUS.

O3HakOMJICHHE ¢ TOHSTHEM DAa3pBIBHOM mnepuoamdeckoid  QyHkuuy,
dopMynupoBaHHE CBOHCTB TaHIeHCa M KOT4HIEHCA, IIOCTPOCHHE HX
rpaduKoB.

ITpumenenune CBOMCTB byHKIMHA IU1s CpaBHEHUS 3Ha4YeHUHN
TPUIOHOMETPHUYECKHX (YHKIMH, pelleHns] TPUTOHOMETPHYECKUX YPaBHEHHH.
Ilocmpoenue zpaguxoé 06pamHblX  MPUSOHOMEMPUYECKUX ~QYHKYUli U
onpedeiierue no paguxam ux ceoucms.

BrinosHenye npeobpa3zoBaHus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TlocaenoBare JLHOCTH

O3HaKOMIJIGHHE C TIOHATHEM YHCIOBOM IOCIENOBATENILHOCTH, CIIOCOOaMU €€
3aJIaHUs, BEIYHCICHUSIMH €€ WICHOB.

Osnaxomiienue ¢ NOHAMUEM npedena nocieo06ameloHoOCmiu.

O3HakoOMJIEHHE C BBIYHCIICHHEM CYMMBbl OECKOHEYHOIO YHCIIOBOTO psjia Ha
IpUMepe BBIYUCICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH IeOMETPHYECKON
IIPOTPECCHH.

Pemenne 3amau Ha npumenenne GOpMyIbl CyMMB! OE€CKOHEUHO yOBIBaroLIEH
FEOMETPHIECKON NPOrpecCuu

IpousBognass u ee
NpUMEHEeHHne

O3HaKOMJIEHHE C TIOHSATHEM NIPOU3BOAHOM.

Msyuenne ¥ (GOpMYJIHpOBAaHHE €€ MEXaHHYECKOr0 M TIeOMETPHYECKOro
CMBICNIA, M3YYCHHE QJITOpHUTMa BBIYUCICHUS IIPOM3BOAHON HA MpUMeEpe
BBIYMCIIEHHS MTHOBEHHON CKOPOCTH U YIJIOBOrO KO3 duIrenTakacaTeIbHOMH.
Cocrapienne ypaBHEHHS KacaTeJbHON B 001IeM BHIE.

Vesoenne — npaBun  audbepeHUMpPOBAHUA,  TaOMMIBI  IPOM3BOIHBIX
3NeMeHTapHbIX (GyHKIWMM, npuMeHeHHe W1 AuddepeHIrpoBanus QyHKIHH,
COCTaBJICHHS YPaBHEHUs KacaTeJIbHOH.

M3y4eHne TeOpeM O CBSI3H CBOUCTB (DYHKIUH M IPOU3BOIHON, GOPMYIHPOBKA
UX.

[TpoBefieHNE C MTOMOIIBIO TPOU3BOJHOHN HCCIENOBaHHA (QYHKIMH, 3aJaHHOM
dopmynoi.

YV CTaHOBJIEHHE CBA3M CBOMCTB (QDYHKIIHM ¥ IIPOM3BOJHOMN 110 UX rpadukaM.
[IpuMeHeHre TPOM3BOAHOM Iy  pelleHdd 3aJay Ha  HaxOXICHHE
HauOOJIBIIEr0, HAMMEHBIIETO 3HAYCHUS 1 Ha HAXOXKICHHE 3KCTPEMyMa

IlepBooGpasnas
U MHTerpaJ

O3HaKkOMJIEHHE ¢ IIOHATHEM HHTETpaIa U 11epBoodpa3Hoi.

Vi3ydenue npasuiia BHIYUCICHHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— Jleitbauna.

Pemenue 3amay Ha CBA3b NEpBOOOPa3sHON M ee MPOM3BOAHOM, BBIYHMCIIEHME
nepBooOpa3Hoil [u1g TaHHOK QYHKLMY.

Pemmenne 3aga4 Ha NIPUMEHEHHME WHTErpaja Ul BBIYHCIEHHS (DH3MYECKHX
BEJIMYHH U TUIoOajeH

YPABHEHNS 1 HEPABEHCTBA

YpaBHeHus n | O3HAKOMJIEHHE C INPOCTEUIIMMH CBEACHUSAMH O KOPHSAX anrebpanmyecKux
CHCTEMBI ypaBHEHUM, MOHSITHSIMHI HCCIICOBAaHMS YPABHEHUH M CHCTEM YPaBHEHHUH.
ypABHEHUIA. M3yuenue TeOpuM paBHOCHIBHOCTH YPABHEHHMM U €€ UpPUMEHEHH.
HepaBencrsa u | [loBTopenue 3amucu  peIleHWs CTaHJApTHBIX  ypaBHEHHMH, MPHUEMOB
CHCTEMbl HEPABEHCTB | IpeoOpa3oBaHus YPaBHCHHUH Ul CBCACHHA K CTaHAAPTHOMY YPaBHEHHIO,

c aByms | PelleHne  palMOHANBHBIX,  UPPAlMOHANBHBIX,  [OKAa3aTeNbHBIX U
nepeMeHHbIMH TPUTOHOMETPHYECKUX YPABHEHUH U CHCTEM.
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Hcnosnp3oBaHue CBOMCTB M rpadukoB (YHKIMH A PElIeHUsd ypaBHEHHH.
[ToBTOpEHNE OCHOBHBIX IIPHEMOB PELICHUS CHCTEM.

Pemenve ypaBHeHHI ¢ NpHMEHEHMEM BCEX NPUEMOB (pa3iioKeHHs Ha
MHOYHTEH, BBEJEHUS HOBBIX HEM3BECTHBIX, MOICTAHOBKH, IpadHuecKoro
METO/1a).

Pelienne CHCTEM YpaBHEHUM ¢ IPUMEHEHHEM Pa3IMYHbIX CIIOCOOO0B.
OsHakomyieHHe ¢ OOUIMMH  BONPOCAMM  DELIEHHSA  HEPAaBEHCTB U
HCIIOJIE30BaHME CBOMCTB U rpaduKoB QyHKIUI IpH pelueHUH HEPABEHCTB.
Peenne HEpaBEHCTB M CHUCTEM HEPABEHCTB C INPUMEHEHHEM pa3IMYHBIX
croco0oB.

[MpumeHeHHe MaTeMaTHYECKHX METOJOB [JIA DEINCHMS COIAEePIKATESIBHBIX
3a7a4 W3 pasfiMyHbIX obnacteil Hayku u mnpakTHkM. MHTepnpeTtnposanue
PE3YIBTATOB C YUETOM pealIbHBIX OrPaHNYCHUA

3JEMEHTEI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEN U CTATUCTUKH

OcHOBHBIE TOHATHSA
KOMOMHATOPHUKH

Wsyuenne mpaBwiia KOMOWHATOPMKM U IPUMEHEHHE IPH  pELICHUH
KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOHHATOPHBIX 3afad METONOM Iepebopa M IO IpPaBHITY
YMHOMKEHYIS.

O3HakoMlEeHHe ¢  [OHATHAMH  KOMOMHATOPHUKH:  pa3MEIICHUAMH,
COUETAHUAMH, TIEPECTAHOBKAMH B GOPMYJIaMH IJIs HX BBIYMCIIEHHS.
OOnacHeHHe W TNpUMeHeHHe (OpMyN JUId BBIYMCIECHHS DPasMEIICHHH,
TIIEPECTaHOBOK U COUETAHUH IIPH pEIeHNnH 3a1aY.

Osnaxomyienne ¢ GuaomoM Herotona 1 TpeyronsaukoM Ilackans.

Pemenne npakTHYeCKWX 337ad C MCHOIB30BAHMEM IOHATHH M IIPaBHI
KOMOMHATOPUKHU

DJ1eMEeHTBI TEOpHH

I/I3y‘{€HI/IC KJIACCHYECKOTO OIPCHC/ICHUA BEPOATHOCTH, CBOMCTB BEPOATHOCTH,

BEPOATHOCTEH TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMOTpeHHe NPUMEPOB BBIYUCICHUS BEpOATHOCTEH. Pelnenuwe 3amad Ha

BBIUHCJICHHE BEPOSITHOCTEH COOBITHH
IIpencrasienue OsHakoMJIEHHe €  MpPEACTaBICHHEM  UYHCIOBBIX  JAHHBIX M HX
AAaHHBIX  (TAa0JHIbI, | XaPaKTEPUCTHKAMH.
ANarpamMmal, Pemenyve npakTH4eCKMX 3a7ad  Ha 00pabOTKy YMCIIOBBIX JaHHBIX,
rpa¢ukun) BBIYHCIICHHE UX XapPaKTEPHCTHK

I'EOMETPHS

Ilpsimbie 1 mockoctu | PopMyaHpoBka " IIPUBEICHME JOKa3aTelbCTB IIPU3HAKOB

B NPOCTPAHCTBE

B3aMMHOTOPACIIONIONKEHHS IMPAMBIX M IUIOCKOCTEH. PacnosHaBanue Ha
YyepTe)kax U MOJENIX Pa3IMYHBIX CJIyYaeB B3aHMHOTO PACIIOJIOKEHHS MPAMBIX
1 IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHUH.

dopMmyaHpoBaHHEe OINpeNeeHUH, NPU3HAKOB M CBOWCTB MapalIENBHBIX U
HEPIICHTUKYIISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX M JIMHEHHEIX YITIOB.
BrimosiHeHre MOCTPOEHUS YIJIOB MEXAY IPSIMBIMHU, IPAMOH M INIOCKOCTEIO,
MEXTY TLTOCKOCTSIMU 10 OIIMCAHHMIO U PACIIO3HABAaHHE UX HA MOJEIIAX.
ITpyMeHeHHe TPU3HAKOB U CBOMCTB PACIIONOMKEHHS IPAMBIX M IJIOCKOCTEH
IpH peLlIeHn! 3a1a4.

W3obpaxkeHHne Ha  pPUCYHKaX M KOHCTPYHPOBAaHME Ha  MOJACIAX
NIEPIEHANKY/SIPOB M HAKJIOHHBIX K INIOCKOCTH, INPSAMBIX, NapajUIe/IbHBIX
IUTIOCKOCTEM, YIJIIOB MEXIY MNpsAMOM M IUIOCKOCTBIO H  00OCHOBaHHE
[IOCTPOEHUS.

Pemenre 3amay Ha BBIYHCICHHE TI'€OMETPHYECKHX BenuuuH. ONHCHIBaHME
paccToAHUS OT TOYKM [0 INIOCKOCTH, OT HPAMOH 1O IUIOCKOCTH, MCEMKIY
JIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMHUCS TTPSIMBIMH,MEXKAY IPOU3BOJLHEIMH
(dburypaMu B IpoCTpPaHCTBE.
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dopMyIHpOBaAHUE U J0KA3EIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpEM
CYIIECTBOBaHUs, CBOKCTBA).

UzobpaxkeHne Ha depTexkax M MOIENIX PAcCTOAHUA M OOOCHOBAHME CBOMX
cyxnenuit. OmpeneneHne U BBIYUCIEHHE PpACCTOSHWHM B IPOCTPAHCTBE.
[Tpumenenne GopMys ¥ TEOPEM INIAHUMETPHH IJI PELICHUS 3a1ad.
O3HakOMJIEHHE C TIOHATHEM I[APAUIENIBHOIO IIPOEKTHPOBAHUS M €ro
cBOUCTBAMH. DopMyruposanue meopembl 0 HIOWAOU OPMO2OHANLHOU
npoexyuu MHO20Y20NLbHUKA.

[IpuMeHeHHE TeOPUH 11 0OOCHOBAHMS IOCTPOEHUH U BHIYMCIICHUH,
ApryMeHTHpPOBaHHE CBOHUX CYXIECHHH O B3aWMHOM  DACIIOJOXECHHH
IPOCTPAHCTBEHHBIX QUryp

MHuororpanaukH

Onucanve W  XapaKTEPUCTHKA Ppa3jIMUHBIX BHJOB MHOTOTPAaHHHKOB,
TIePEYUCIIEHHE UX JIEMEHTOB M CBOMCTB.

W3o0paxeHHe  MHOTOTPAaHHHKOB M BBLINOJHEHHE  IIOCTPOCHUSA  Ha
A300PXKECHUSAX U MOJIEJISIX MHOTOI'PaHHHKOB.

Brorupcnenne JTHHEHHBIX O3JIEMEHTOB M YITIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTYpalUsiX, ApTyMEHTUPOBAHUE CBOUX CYKICHHH.

XapaxTepucTuka W H300paKeHHE CEUEHHMS, pPA36epPMKU MHO202PAHHUKOG,
BEIYHCJICHHE TUTOWAAEH TOBEPXHOCTEMN.

[TocTpoenue mpocTednx cedeHuit Kyba, npu3Msl, nupamuasl. [IpuMenenue
($aKTOB U CBEJCHHI U3 IUNIAHUMETPHH.

O3HaKOMJIEHHE C BHIaMH CHMMETpH#l B IpocTpaHCTBE, (HOPMYIHMpPOBAaHME
onpeneneHui ¥ CBOHCTB. XapaKTePHUCTHKAa CHMMETPHUH TeJI BpALUCHUS MU
MHOTOTPaHHUKOB.

[TpumeHeHne CBOMCTB CUMMETPHH IIPH PEIICHHUH 3a1a4.

Wcmonp3oBanue  NPHOOPETEHHBIX  3HAHMH U141 HCCICHOBAHHA |
MOJICJTUPOBaHMs HECIIOKHBIX 3a1a4.

V3o6pakeHue OCHOBHBIX MHOTOIDaHHUKOB M BBINOJHEHHE PHUCYHKOB TIO
YCIIOBUSM 3a7a4

Tesia 1 MOBEPXHOCTH
BpalleHUs

O3HaKOMJIEHHE C BUAAMHK TeJl BPallCHUs, QOPMYJIMPOBAHHE UX ONPEACICHUN
M CBOMCTB.

@opMynmUpOBaHHE TEOPEM O CEYEHHH Iapa IUIOCKOCTBIO M IUIOCKOCTH,
KacareJbHO K cdepe.

XapakTeprucTHKa ¥ H300paykeHUe Tell BpallleHus, UX Pa3sBEPTKH, CEUCHUS.
Pemenne 3ajauy Ha IMOCTPOCHHE CEUCHMH, BBIYMCIIEHHE IJIMH, PACCTOSHUM,
yrjoB, miomazei. IIpoBeneHne N0Ka3aTeNIbHBIX PACCYXKIECHUN MPH PCIICHUH
3aj1a4.

[pumeHeHre CBOMCTB CHMMETPHHM IIPH PELICHUH 33ja4 Ha Tejla BpalleHHS,
KOMOHMHAIIHIO TEJT.

N306parkeHne OCHOBHBIX KPYTINIBIX TEJ M BBHIMOJHEHHUEC PHCYHKA IO YCJIOBHIO
3aJ1a4u

HN3mepenus
reoMeTpHuH

O3HaKOMJIEHHE C IIOHATHUAMMU IUIOIAIN U 00beMa, AaKCHOMAMHU H CBOMCTBAMH.
Pemrenne 3amay Ha BEIYMCJIEHHE IUTOMIANEH IIOCKUX QUIYp ¢ IPUMEHEHHEM
COOTBETCTBYIOIMX (HOPMYJ U PaKTOB U3 IIJTAHUMETPHH.

3ydeHre TeOpeM O BRIYHCIEHHH 0OBEMOB IPOCTPAHCTBEHHBIX TeJl, PELICHHE
3a/1a4 Ha npuMeHenue GopMyI1 BHIYUCIEHUA 00BEMOB.

Usyuenwe  GopMysa Ui BBIMMCJICHHS  IUIOIAJeH  IOBEPXHOCTEH
MHOTOIPaHHUKOB U TEJI BpalLEHHUs.

O3HAKOMJIEHHE C METOIOM BBIUMCIICHHS IUIOMAH OBEPXHOCTH CEPBL
Pewenue 3a1a4 Ha BBIYUCICHHE ILIOMAAEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
TeJl
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Koopannarel
BEKTOPbI

O3HAaKOMJIEHHE C IIOHSATHEM BeKTopa. lV3yueHume [eKapTOBOM CHCTEMBI
KOOP/IMHAT B IPOCTPAHCTBE, IIOCTPOCHKE 110 3aJaHHBIM KOOPIMHATAM TOUEK U
IJIOCKOCTEH, HAXOXKIEHHE KOOPIAUHAT TOYCK.

Haxoxaenne ypaBHEHHIH OKPYXKHOCTH, c(epbl, IUIOCKOCTH. Bhraucienue
PacCTOSTHHUM MEX]Ly TOUKAMH.

W3yueHre CBOMCTB BEKTOPHBIX BEIHMYHH, IPABHUJI PA3JIOKECHHS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IPaBHJI HAXOKICHUS KOOPIHHAT BEKTOpa B
IPOCTPAHCTBE, IPABUII AEHCTBUH C BEKTOPaMH, 3alaHHBIMU KOOPJIMHATAMH.
[TpuMeHeHre TeOpHHM IIPH PEILECHHUHM 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
M3yueHne CKaJspHOTO IIPOM3BENECHHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHHS
IIpSMOU ¥ TIOCKOCTH. [IprMeHeH e TEOpHH NP PEINEHKH 3a/1a4 Ha JICHCTBHS
C BEKTOpaMH, KOOPIAUHATHBIH METOJ, IPUMEHEHHE BEKTOPOB Il BEIYHUCIICHUS
BEJIMYMH YIJIOB U PACCTOSIHHUH.

OspakoMjeHHe ¢ J0Ka3aTeNbCTBAMHM TEOPEM CTEPEOMETPUH O B3aUMHOM
PACITOJIOKEHUH MIPSIMBIX M IUIOCKOCTEH C MCIOJIb30BAHUCM BEKTOPOB
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4. YCJIOBUSI PEAJIM3ALIMM YYEBHOM JUCITUATIIVHBI
4.1. MaTepuabHO-TEXHHYECKOE ofecnedeHne

Jlns peanusanuy IporpamMmbl y4eOGHOM IMCIMILIMHEL «MaTeMaTHKa» MpPeXyCMOTPEHEI
CICOYOmHE ClIeUanbHbIC TIOMEIIICHU!

Kabuner «MaTeMaTHKH», OCHaIHCHHBIﬁ OGOPYIIOBaHI/IeMZ HarJISAHBIMH HOCO6I/I$[MI/I,
3KPaHHO-3BYKOBBIMH HOCO6I/IHMH, I/IH(1)OpMaLII/IOHHO-KOMM}/HI/IKEHI/IOHHBIMI/I CpCACTBaMH,
TeXHHYECKHMH CpENCTBAMM OOYYEHHs: MarHHTHO-MEIOBOH JOCKOH, MyJIbTHMEIUAIPOEKTOPOM,
HO}’TGYKOM, BBIXOJ0OM B HHTCPHET.

4.2. Yuebno-MeToanueckoe 1 uaGopmManHoHHOE ofecrieeHue
4.2.1. Kuuroobecrne4eHHocTh

HauMeHoBaHNe THTEPaTyphl: aBTOP, Ha3BaHUe, BUN T'on Konunuecrso Hanvuue B
W3JaHHUs, U3NATEeNIbCTBO W3JaHusA IK3EMILIAPOB 3NEKTPOHHOHM
n3aHui B 6ubnauorexe Bnl'y

6ubnuorexke Bal'V B
COOTBETCTBME C
®I'0C COO

OcHoBHas JIATEpATypa
AunreGpa 1 Hauana MaTeMaTHYeckoro aHanmsa: 10 - 11
KJaccsl ; yueGHuK s 061eo0pa3oBaTebHbIX
opranusauuii : 6a3oselit 1 yriyOnénusiit yposnu / L1 2017 50
A. Anvmos [u 1p.] .- 4-e u3n. — M.: Ilpocseuenne,
463 c. ISBN 978-5-09-045929-7.
I'eomerpust: 10 - 11 knaccs! : yueOHHK 1A
061e06paszoBarebHbIX OpraHu3anmil : 6a3oBeli 1
yray6nénnsiii yposun / JI. C. Aranacsu [u ap.] — 4-¢ 2017 50
usg. — M.: Tlpocsetuenue, 255 c¢. ISBN 978-5-09-
046610-3.

JlomonHuTeNnpHAs TUTEPATypa
MopakosuH, AT. Anrebpa u Havana
mareMariueckoro ananusa: 10 - 11 knacesl : B2 4. / A,
I". Mopakosuu .- 13-e u3n., crep. - M.: Muemosuna, Y.
1: Yuebuuk. - 400 ¢. ISBN 978-5-346-01992-3.
MopakoBud, AT. Anrebpa 7 HaJana
maTtemaruueckoro ananusa: 10 - 11 knacesl 1 B2 u. /A,
I". Mopakosud .- 13-e u31., crep. - M.: Muemosuna, Y.
2: 3agaunuk.- 271 ¢. ISBN 978-5-346-01992-3.
IMoropenos, A.B. I'eomerpus : 10 - 11 xnaccsr :
yueGHIK 15 001e06pa3oBaTeIbHBIX OPraHu3ayi :
6a3oBblit 1 podunbHLIA yposHu / A. B. Tloropesos .- 2014 50
13-e u3z. — M.: [pocseienne, 175 c. ISBN 978-5-09-
(32026-9.

2012 49

2012 48

4.2.2. Ilepnoguyueckue U3JaHUsA

4.2.3. NaTepuer-pecypehl
1. ®denepanbHOro HeHTpa HHGOPMALHOHHO-00pa30BaTeNbHbIX pecypcos - URL:
http://fcior.edu.ru/
2. ®enepanbHoe xpanumuie Enunol koutexun wadpossix o6pasoparenbubix pecypeos - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHVSI YYEBHON AV CIATIINHBI

Pe3ynbTaThl 00y4eHus

MeToan! OUeHKH

CTyneHT Hay4YHTCH:

Onemenmul Meopuu MHOJCECME U MAMEMAMULECKOU LO2UKU

- OmepupoBaTh IOHATHSAMH: KOHEUHOE MHOXKECTBO, OJJIEMEHT MHOXCCTBA,
OIMHOMXECTBO, IepecedeHrHe U OOBEAUHEHNE MHOXECTB, YHCIIOBBIC MHOXECTBA Ha
KOOpJAWHATHOW NOpsAMOM, OTPEe30K, HMHTEPBAI, IIOJYHHTEPBAlL, IPOMEKYTOK C
BBIKOJIOTOH TOYKOM, rpaduyueckoe TNpeNcTaBIeHNe MHOXKECTB Ha KOODAMHATHOH
IUIOCKOCTH;

- ONEpUpPOBATH MOHATHAMH: YTBEP)KAEHHE, OTPHLAHME YTBEPKACHUsS, MCTHHHBIC H
JIOYKHBIE YTBEPKACHUS, IPHUMHA, CICICTBAE, YACTHBIN CiTydal oOIIero yTBepiKIeHHus,
KOHTPIIPUMED;

- IPOBEPSATH PUHAIEKHOCTD JIEMEHTa MHOXKECTBY,

- HAXOIHUTh IepecedeHne U O0ObEAMHEHHE MHOXECTB, B TOM YHCJIC NPCICTABICHHBIX
rpadguyecKy Ha YUCIOBOH IMPAMOH U HA KOOPAMHATHOM IIJIOCKOCTH,

-  TpPOBOAMTH JOKa3aTeNbHbIE pPACCYXKIOEHHS Oad OOOCHOBAHUS HCTHHHOCTH
YTBEPXKIACHUH.

Hucna u evipasicenus

- CBOGOIHO ONEPHPOBATE MOHATHIAMHU: HEJI0€ YHCIIO, HENUMOCTE YHCE, OOBIKHOBEHHAS
npo6b, HecATHYHAs IpoOb, PAMOHANBHOE UMCIO, NMPUOIMKEHHOE 3HAYCHHE YHCIA,
YyacTb, JOJIs, OTHOILICHHE, IPOLEHT, IOBBIIICHUE U IIOHM)KEHHE Ha 3aJaHHOE YHCIIO
IPOIIEHTOB, MacIuTa;

- IIPUBOIUTE MIPUMEPBI UHCEN C 38JaHHBIMU CBOMCTBAMH JIETTUMOCTH;

- ONnepHpoBaTh MOHATHAME: JOrapu(M uHCia, TPUTOHOMETPUYECKAs OKpPYXKHOCTD,
palMaHHas W TpajyCHas Mepa YINia, BeJIMYMHA YyIJa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUYECKOH OKPY)XHOCTH, CHHYC, KOCHHYC, TAHI€HC ¥ KOTaHTCHC YIJIOB,
HUMEIOIMX TPOU3BOJIBHYIO BEIIMYUHY, YHC/IA € U |

- BLINONHATE apudMeTHdecKue NEHCTBHsS, coueTas YCTHBIC M MUCHMEHHBIE IPHEMBI,
TPUMEHSS TPU HEOOXOJUMOCTH BBIYMCIIUTEILHBIE YCTPOUCTRE,

- HaxXOIMTL 3HAYEHHS KOPHS HATypalbHOH CTENEHH, CTENEHH C palMOHAIBHBIM
HoKazaTesleM, Jorapudma, HUCIOIB3YyS MpH HEOOXOIUMOCTH BBIMMCIHTEIbHBIC
YCTPOUCTBA,

- [IOJIL30BATLCA OLIEHKOHW M IPUKUAKOHN NPH MIPAKTHYECKUX pacyueTax;

- IPOBOIMTH [0 M3BECTHHIM (GOpMyNaM H IpaBHjIaM NpeobpasoBaHus OyKBEHHBIX
BEIpKEHUH, BKJIIOYAIOUIAX CTEIEHH, KOPHH, JOrapu(Mbl W TPUTOHOMETPHYECKUE
bynxuuu;

- HaxOOWThL 3HAYEHHS UHCJIOBBIX ¥ OYKBEHHBIX BBIPAXKEHHH, OCYIIECTBIIAS
HeoOX0IUMbIe TIOACTAHOBKY U IpeoOpa3oBaHus;

- U300pakaTh CXEMATHYECKH yroJ, BENMYMHA KOTOPOIO BBIPa)XCHA B rpaaycax HIIH
panuaHax;

- JCIOJB30BaTh NMPH DPCEIICHUH 3a/ad TaOJIMUYHBIE 3HAYEHHS TPHTOHOMETPHYCCKHX
GbyHKIMH yTII0B;

- BBINOJIHATE NIEPEBOJ] BEIMUYMHbI YIIIa U3 PaJUaHHOH Meph! B ITpalyCHYIO U 00paTHO.
Ypaenenus u nepasencmea

- Pemarts panuoHaNbHBIE, MOKa3aTeNbHble M JIOTApHOMHUYECKHE YPaBHEHHSA H
HEpaBEHCTBA, MPOCTEHINNe HPPAlMOHANIBHBIE M TPUTOHOMETPHYECKHE YpaBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI;

- HCIIONB30BATH METOMALI PEINCHUS YPaBHECHHH: NpPUBEIEHHE K BHIY 'IPOU3BEICHHE
paBHO HyJIO" WM "JaCTHOE PaBHO HyJIO", 3aMeHa NIEPEMEHHBIX;

- HCIIOJIE30BATh METOJl HHTEPBAJIOB AJIA PEICHUs HEPABEHCTB,

- WCIOJB30BaTh rpaQuueckuii MeTox ajsl NpUOIMIKEHHOrO pEIUCHMs YpaBHEHHMH U

Camocmosmenvi
ble

U KOHMPONbHYIE
pabomul,
UHOUBUOYANIbHbLE

300aHUA.

Sxzamen.
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HEpPaBEeHCTB;

- u300paxaTh Ha TPUTOHOMETPUYECKOH OKDYMKHOCTH MHOXECTBO — peIICHHUH
IPOCTEHIIMK TPHTOHOMETPUUECKUX YPABHEHUH M HEPABEHCTB;

- BBINOJIHATL OTOOpP KOpHEH ypaBHEHHH WM peIleHHUH HEPaBEeHCTB B COOTBETCTBUH C
JOTIOJIHUTEIbHBIMHA YCIIOBHSMY ¥ OTPaHAUEHUAMH.

Dyuxyuu

- OnepupoBaTh MOHATHIME: 3aBUCHUMOCTh BEIUYMH, QYHKLHSA, apTyMEHT U 3HaYCHHE
(yHxuun, obnacTh ONpeneieHHs ¥ MHOXECTBO 3HA4YeHMH QyHKIMH, rpaduk
3aBUCUMOCTH, Tpaduk (YHKIHH, HyNH (QYHKIHH, IPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pAcTaHWe Ha YHCIOBOM IIPOMEXYTKE, yOBIBAHME Ha 4YHCJIOBOM IIPOMEXYTKE,
HauboJplllce W HaMMEHbIee 3HadeHHe QYHKIUM Ha YHCIOBOM IPOMEXYTKE,
niepuoauyeckas QyHKIHS, IEPUO, YeTHAS U HeueTHas QyHKUuY;

- OIEepUpPOBaTH MOHATUSAMHU: IpsMas U oOparTHas MPOMOPIMOHAIBHOCTH, JIHHEHHAS,
KBaIpaTU4Hast, JorapudpmMudeckas ¥ IokazaTenbHas (QyHKIMM, TPHTOHOMETPUYECKHUE
ININIGEH

- ONpenesATh 3HaYeHre QYHKIMH [0 3HAYEHHUIO apryMEeHTa IIPH PasIM4HBIX CIIocobax
3aJaHus PyHKLHUY,;

- CTPOUTH TpadUKu H3y4EeHHBIX (YHKIUH;

- ONMCBHIBATH 10 TpadWKy M B IPOCTEHINMX Clydasx 10 (GOpMyse IOBEIEHHE H
cBoicTBa GyHKIUMHA, HaxomuTh N0 rpadpuxy QyHKIMH HauOONLIINE M HAUMEHBIIHE
3HAYEHUS,;

- cTpouTh BckM3 rpadmka (GYHKIWH, YIOBICTBOPSIOUIEH IPHBEICHHOMY HabOpy
yCIoBUM (NPOMEXKYTKM BO3pacTaHus/yObIBaHUS, 3HaueHHe GYHKUMH B 3aaHHOH
TOYKE, TOUKH IKCTPEMYMOB, aCHMIITOTHI, HYNH (yHKINH 1 T.1.);

- pelIaTh YpaBHEHHUS, IPOCTEHINNE CHCTEMBI YPaBHEHMH, MCIIONb3ys CBOMCTBA
byHKIMI 1 UX TpadHKOB.

Diiemenmbl MamemMamu4ecko20 aHanusa

- OnepupoBarh MOHATHAMHE: IPOU3BOIHAS (YHKIHH B TOYKE, KacaTelpHas K rpaduxy
dyHKUMH, Tpou3BoAHas QYHKIIHH;

- BBIYMCJIATH [POM3BOMHYIO OJHOWIEHA, MHOTOYIEHA, = KBaJpaTHOTO  KOpHI,
MIPOM3BOIHYIO CYMMEBI (QyHKIHI;

- BBIUMCJIATEH [IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUHM M UX KOMOMHAIMH, MCIIONB3Ys
CIpaBOYHEIE MaTepHalbl;

- HCCIENOBATh B MPOCTEHINMX CIydasXx OGQYHKIHH HAa MOHOTOHHOCTH, HAXOIHUThH
HauOONBIINE ¥ HauMEHbIIHME 3HaYeHHs QYHKUHUH, CTPOUTH IpadUKH MHOrOYICHOB H
IPOCTEHINUX palMOHATbHBIX QYHKLHUH ¢ MCIIONB30BaHHMEM alliapara MaTeMaTHIeCKOro
aHaIM3a.

Cmamucmuxa u meopus 6epoamHocmet, 102UKa U KOMOUHAMOPUKA.

- VIMeTs mpeicTaBieHHe O IMCKPETHBIX W HENPEPHIBHBIX CIYYaHHBIX BEIHYMHAX H
pacrpenesieHusX, O He3aBUCUMOCTH CITy4alHBIX BEJIUYMH,

- MMETb IpeACTaBICHHE O MaTeMaTHYeCKOM OXHIAHHUM M TUCIEPCHH CIIyYarHBIX
BEJINYHH;

- MMETh TPeACTaBlIiCHHE O HOPMAJIBHOM DAacIpeleeHHd U IpUMepax HOPMAIBHO
pacIpeiesIeHHbIX CIIy4aiHbIX BEJIHYHH;

- TOHMMaTh CYTh 3aKOHa OOJBINMX YHCET H BBIOOPOYHOTO METONA H3MEPEHHS
BEPOSATHOCTEH;

- HMEeTh MpeACTaBjeHHe 00 YCIOBHOW BEPOSTHOCTH H O TIOJHOH BEPOSTHOCTH,
NPUMEHSTH UX B PEIICHHH 3a/]ay;

- IMETD MPEACTABJICHHE O BAXKHBIX YaCTHBIX BHAAX PACIPEACICHHN U IPUMEHATD UX B
PCILICHNH 3a1aq,

- IMETD NIPEACTABICHHE O KOPPENIALUH CITyHalHBIX BEIMYUH, O IMHEHHON PErpecCuH.
Texcmoegvle 300a4y
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- Pemats 3amaun pa3HBIX THIIOB, B TOM YHCIIE 33/1a44 IOBBIIIEHHON TPYIHOCTH,

- BHIOMpaTh ONTHMANbHBI METOX pEIUEHHs 3aJayd, pacCMaTpHBas pa3IUvHbIC
METOJIBL;

- CTPOMTDh MOJEND PEIIeHUs 331a4H, IPOBOJUTH JOKa3aTeIbHBIE pacCyKIECHNS,

- pelnarh 3amaud, TpeOyromue repebopa BapHaHTOB, IPOBEPKH YCIOBHH, BBIOOpa
ONTUMAJIBHOTO pe3yJIbTaTa;

- aHAJIM3HPOBaTh W HHTEPIPETHPOBATh PE3YJIbTAThl B KOHTEKCTE YCIIOBHA 3aJaud,
BBIOMpATh PELleHHUs, He TPOTHBOpeUalie KOHTEKCTY;

- NEPEeBOMWUTH TIPH pelleHHH 3anadd uHGopManmio u3 oxHoit ¢opMel B Ipyryro,
UCIIONB3YS [IPU HEOOXOIMMOCTH CXEMBI, TaOINLb], TpaduKH, AHarpaMMBL.

I'eomempusn

- OmepupoBaTh MOHATHSIMH: TOYKa, MpsMas, IUIOCKOCTE B IIPOCTPAHCTBE,
IIapauIeNIbHOCTD ¥ HEePIIEeHINKYIIPHOCTD IPSAMBIX H IITIOCKOCTEH;

- IPUMEHSTS JUIS PelieHus 3a1a4 TeOMeTprdecKue (akThl, €CIM YCIOBHUS IPUMEHEHUS
3aJlaHbl B SBHOM hopme;

- pewiath 3aJayd Ha HAXOXKAEHHE TEOMETPHUYECKHX BEJMYMH II0 ofpasiaM HIH
aNrOpUTMAaM;

- fenath (BLIHOCHEIE) MIIOCKHME YEPTEXH M3 PUCYHKOB OOBEMHBIX GUTYD, B TOM YHCIE
pHCOBATh BHUJ CBEPXY, COOKY, CTPOUTH CEUCHHS MHOTOTPaHHUKOB;

- M3BJIEKATH, HHTEPIIPETHPOBATE M TPe0OPa3oBEIBaTh HHGPOPMALIAIO O TEOMETPUIECKAX
¢urypax, npeCTaBIeHHYIO Ha 4epTeXKaxX;

- INPUMEHSATh TeoMeTpudecKue (axTbl I pEIIeHHs 3ajad, B TOM YHCIIE
[IPEIIIoJIaraloIiX HECKOIBKO [IaroB PEILeHHUs;

- OTIMCBIBATH B3aUMHOE PACIIOIOKEHUE MTPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

- (hopMyIMpPOBATH CBOMCTBA U MIPU3HAKHU QUTYD;

- IOKA3bIBaTh TCOMETPHUECKUE YTBEPKICHHUS,

- BJIAIeTh CTaHAAPTHOM KiIaccuduKanueil MPOCTPAHCTBEHHBIX GUIYp (IHpaMHIEL,
TIPU3MBI, TapaJUIEIIeIUIIEIBI);

- HaXOIUTh OOBEMBI ¥ IUIOIAAM TIOBEPXHOCTEH TeOMETPUYECKUX TeNl C IPUMEHEHUEM
dopmyu;

- BEIYHCJISTh PACCTOSIHHS U YIJIBL B IPOCTPAHCTBE.

Bexmopvi u koopounamsl 6 nNpocmpaHcmee

- OnepupoBaTh MOHATHIMH AEKapTOBBI KOOPAMHATHI B IPOCTPAaHCTBE, BEKTOP, MOLYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yol MEXAY BEKTOPaMH,
CKaJIIPHOE MTPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PACCTOSHHUE MEXIY ABYMs TOYKaMHM, CYMMY BEKTOPOB U INIPOH3BE/IECHHE
BEKTOpa Ha YUCIIO, YTOJI MEXAY BEKTOPAMH, CKAJIAPHOE IIPOU3BENEHUE, PACKIIANbIBAT
BEKTOD IT0 IBYM HEKOJUTMHEAPHBIM BEKTOpaM;

- 3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIGKAPTOBOH CHCTEME KOOPIMHAT;

- pewaTth IIpoCTeHIIe 3a1a4i BBEICHHEM BEKTOPHOro 0a3uca.

Hcemopus mamemamuxu

- IlpencTaBnsaTh BKJIAI BBIJAIOIINXCS MAaTEMAaTUKOB B Pa3BHTHE MAaTEMAaTHKU M WHBIX
Hay4dHbIX obyacTei;

- IOHUMATh POJIb MaTEMATHKH B pa3BUTHH Poccun.

Memoowr mamemamuxu

- Vcnonp3oBaTh OCHOBHBIE METOABI NOKA3aTelbCTBA, IPOBOIUTH JOKA3aTENbCTBO U
BBLIITOJTHSTE OIPOBEPIKEHUE;

- IPUMEHSATH OCHOBHBIE METO/IBI PEIIICHUS MaTEMaTHUECKUX 3a/1a4;

- Ha OCHOBE MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPHPOJE XapaKTEePU30BaTh KPacoTy
M COBEPIIICHCTBO OKPYKAIOIIEro MUpa K IIPOU3BEICHUN HCKYCCTBa,

- TpUMEHSATh  HpOCTeHIIHe  NpOTpaMMHBIE  CpPeICTBA W 3IEKTPOHHO-
KOMMYHHKaIIHOHHBIE
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