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IHHOACHUTEJBHAA 3AITNCKA

Pabouas mnporpamma o00meoOpa3zoBaTeabHONH y4eOHOW AMCIUILTAHA OV .02
«MaremaTuka»  IpelHa3HaueHa Uil u3ydeHus ~ marematukn B [AIIOY  PX
«ATpapHbId TEXHUKYM» IS  COLUAIbHO-DKOHOMUYECKOTO  Mpoduisl, pearu3ylouero
00pa3oBaTENBHYIO MPOTPAMMY CpeIHero obmero oOpasoBaHus, B

npenenax OCBOEHHUS OCHOBHOH TMpodeccHoHAIbHOW  00pa3zoBaTeIbHOM
nporpammel - CITO  (OINIOIT CIIO), Ha 6a3e OCHOBHOTO 00mEero oOpa3oBaHUS IO
cneunanbHocTr 38.02.03 «OnepanuonHas 1esTeIbHOCTh B IOTHCTUKE.

PaGouast mporpamma paszpabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero o061Iero
o0Opa3oBaHusl, MPEIbIBIAEMBIX K CTPYKTYpE, COACP)KAaHUIO M pe3ylbTaTaM OCBOCHUS ydeOHOMN
TUCIUIUIMHE  «MaTemMaThuKa», B COOTBETCTBHH C «PeKkoMeHmalusMu TO OpTraHu3aluu
MOJTYYCHHS CpeIHEro o0mero oopa3oBaHus B Mpeaesiax OCBOCHHS 00pa30BaTEIbHBIX TIPOTrpaMM
cpemHero mpodeccuoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 001Iero o0pa3oBaHus ¢ yIETOM
TpeboBaHU (peepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TOIy4aeMOU
CIICUATIBHOCTH CPEJHEro MpoQecCHOHaIbHOTO oOpa3oBaHus»  (muckMo JlemaprameHTa
roCyIapCTBEHHON TONUTHKUA B cepe moaroroBku padoumx kaapoB u IO MuHoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Conepxanmue paboueil mporpammbl «MaTeMaTHKa» HaMpaBiICHO Ha JIOCTH)KCHHE
CIEAYIOIIMX LeJeH:

— obecnieyeHnne chOpMUPOBAHHOCTH MPEACTABICHUN O COIUANBHBIX, KYTbTYPHBIX U
UCTOpPUYECKUX (DaKTOpaxX CTAHOBIICHUS MATEMAaTHKH;

— oOecrieyeHre  COPMUPOBAHHOCTH  JIOTHYECKOTO,  aNTOPUTMUYECKOTO U
MaTeMaTHYECKOTO MBIIUICHHUS,

— obecnieyenne cHOpPMUPOBAHHOCTH YMEHUN MPUMEHATH MOJTYYCHHBIC 3HAHUS MPU
pEIICHUN Pa3INYHBIX 33]ad;

— obecrieueHre cHOPMHPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKEe KaK 4YacTH
00111e4eTIOBeUeCKON KYIbTYphl, YHUBEPCAIbHOM SI3bIKE€ HAaYKH, MO3BOJISIONIEM OMHCHIBATh U
U3y4aTh peajibHbIC MTPOLIECCHI U SIBIICHUSI.

B paGouyio mporpamMmy BKIIOYEHO COJEp)KaHUE, HalpaBlIeHHOE Ha (HOPMHUpPOBAHHE
y 00yJarommxcss KOMIIETCHIIUH, HeoOXOMuMBIX uisi kKadecTBeHHOro ocBoeHust OIIOIT CIIO
Ha 0a3e OCHOBHOTO OOIIEr0o 0O0pa30BaHUs C TMOJYyYEHHEM CpPEIHEro oO0mero ooOpa3oBaHUS

no crieriasibHOoCcTH 38.02.03 «OmnepannonHas 1esTeIbHOCTh B JIOTHCTHKEY.



OBIIASI XAPAKTEPUCTUKA YYEBHOW TUCIHUATIIIMHBI <MATEMATHKA»

MaremaTrka sBisieTcsl (QyHIAaMEHTaIbHON 001e00pa30BaTENIbHON AUCIUIUIMHON CO
CIIO)KMBIIMMCS  YCTOWYHMBBIM  COACp)KaHUEM U OOIIMMHU TpeOOBAHUSAMH K IOATOTOBKE
00yJaronuxcs.

N3yueHne MareMaTHMKM HMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT MHpOQuis
npogeccuoHanbHOr0 00pa3oBaHUs. DTO BBIPAKAeTCAd B COACP)KAHUU OOY4EHUS, KOJIUYECTBE
YacoB, BBIJICIAEMBIX Ha H3yYCHHE OTACIBHBIX TEM IMPOTpaMMbl, TJIyOMHE HUX OCBOCHUS
oOyyaromumucs, o0bEME U XapakTepe TMPaKTHUECKUX 3aHATHH, BHJAX BHEAYIUTOPHOU
CaMOCTOSITEIbHOM pabOThl 00 yJarOIIUXCS.

OOurue 1enu n3y4eHnss MaTeMaTUKN PEATU3YIOTCs B UEThIPEX HAIPaBICHUSAX:

1) oOmiee mpeacTaBieHUe 00 HICAX U METOAaX MATCMATHKH;

2) UHTEIUICKTYyaJlbHOE Pa3BHUTHE,

3) OBJIAICHUC HGOGXOI[I/IMBIMI/I KOHerTHBIMI/I 3HAHUAMU U YMGHI/I}IMI/I;

4) BocmuTaTEIHLHOE BO3JICHCTBHE.

N3ydyeHne mareMaTUKi Kak MpoduiIbHON 0011e00pa3oBaTeIbHON YICOHOW JUCITUTIIIUHBI,
yUUTHIBaOIICH  cnenuduky  ocBamBaeMod — oOywaromummucs — crenuanbHocTH — CIIO,
o0OecrieunBaeTCs:

- BBIGOpOM PA3JIMYHBIX TOAXOA0B K BBEICHHUIO OCHOBHBIX HOH;ITI/II\/'I;

- dbopMupoBaHHEM CHCTEMBI Y4eOHBIX 3alaHuii, oOecreunBaromux 3¢dexTuBHOE
OCYILIECTBIICHHE BHIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

- oOoraiieHueM CreKTpa CTHIeH ydeOHOW NEesSTeNbHOCTH 3a CUET COTJIACOBAHUS C
BEIYIIMMU JIeSTEIbHOCTHBIMHU XapaKTEPHCTHKAMU BBIOPAHHOW CIIEIIMAIbHOCTH.

[IpodunbHas cocraBsionas OTpaxkaeTcs B TPeOOBAHUAX K IMOJTOTOBKE 00yJarOmuXcs

B YaCTH!

- oOmieii cuUcTeMBl 3HAaHWH:  COAEp)KATENbHBIE IPHUMEPHl  HCIIOJIb30BAHUS
MaTeMaTHYeCKUX UAEH U METO0B B MPO(HECCHOHATBHON NESTETLHOCTH;

- YMEHHMH: pa3Iuuue B YPOBHE TpeOOBAaHMII K CIOXKHOCTH IPHUMEHSIEMBIX
QITOPUTMOB;

- NPAaKTUYECKOTO  HUCMOJb30BaHUS  NPUOOPETEHHBIX 3HAHUH W yYMEHMIA:
WHIMBHUIyaJIbHOTO Y4E€OHOTO OIBITa B TMOCTPOCHHH MAaTEMAaTHYECKHX MOJENEH, BBIIOIHCHUN
IPOEKTOB.

Cremuduka H3y4eHUsT MATEeMaTUKU MpPU OBJIAJACHUHU CIIEHUAIBHOCTBIO COLMAIBHO -
SKOHOMHYECKOTO mMpoduiisi OTpakeHa B KakIoW Teme pasnena «ConepkaHue ydeOHOM

TUCIUTIIMHBI» B pyopuke «[IpodunpHbie W mpodecCHOHATBHO 3HAYMMBIE DJIEMEHTHI
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COJIEpXKAHUS». DTOT KOMIIOHEHT pealn3yeTcs MPpU UHANBUIYATLHON CaMOCTOATEILHON padoTe
oOyuaronuxcss (HanmucaHuu pedeparoB, TMOATOTOBKE COOOIUICHMIA, 3al[MUTE MPOEKTOB), B
npouecce y4eOHOM JESITENbHOCTH IOJT PYKOBOACTBOM TpernojaBaTeis (BBINOJHEHUU
NPaKTHYECKUX PabOT, PEIICHUHU MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a/1a4 | T.1I.).

s cneyuanonocmu  38.02.03  «Onepayuonnas OesimenibHOCMb 8  JIOSUCTIUKE»
HeoOX00UMbl 3HAHUSA U HABLIKU CYEMHO20 XApaKmepda, YMeHUs 6bINOIHAMb Oelucmeus ¢
YUCIaMU  pasHo20  3HAKA, ONEpUpPosamv — OObIKHOBEHHWLIMU U  OeCAMUYHBbIMU OpOOAMU,
NPOYEHMAMU, HABLIKU YBEPEHHO20 Bl1A0EHUSA HA KATbK)IAMOpPAax;,

—npu auanuze  pabomvl HA 000PYOOSBAHUU AKMUBHO UCHONb3VIOMCSA OMHOUEHUs
8eUYUH, NPONOPYUL, NPAMAsL U 0OpaAmMHAas NPONOPYUOHATILHASA 3A8UCUMOCMU, CIENneHU YUCd,
pewaromcs ypaeHeHusi;

— 011 0YOYWUX KOMMEPCAHMO8 NPOPECCUOHANLHO 3HAYUMBIMU AGTAIOMCA  81A0eHUe
NOHAMUEM QYHKYUOHATLHOU 3A8UCUMOCTU, YMEHUEe HAX00Umb 0b1acmy onpeoenenus QyHKyuu
u obnacme 3nauenull QYHKYulu, 3HAHUe CEOUCME IIeMEeHMAapHbIX QYHKYUL, YMeHUue Cmpoums
u yumamoe epaguxu QyHKyuil;

— OyOywue  KomMmepcanmsl — OONNCHbI — UMEmb  Npeocmasienue 0  63AUMHOM
PACRONIOHCEHUU NPAMBIX U NJIOCKOCMEl 8 npocmpancmee; oopmax, pazmepax 0CHOBHuIX Guayp u
uUx coyemauuil; ymMems pACNO3HABAMb, GUOEMb HA Yepmedcax U  CXeMax OCHOBHble
eeomempuiecKue mend, ux co4emaHnus, CeYeHuUs 2eOMempuUdecKux mei na0CKOCMAMU, NOIMOMY
HeoOXo0UMO  3aKpenums  3HAHUe  OnpeoeleHull  NApailesbHblX, — NepeceKalowuxcs u
NEePpNeHOUKYIAPHLIX NPAMBIX U 8 NPOCMPAaHcmee; NAaApailelbHOCmU U NepneHOUKYIAPHOCIU
NPAMOU U NIOCKOCTU,

— 07151 OCMUBICTIEHHO20 UCNONb308AHUS 3HAHUL NPU U3YYEeHUU Chely. OUCYUNTUH, HYIHCHO 8

Kypce mamemamuKku peutansb 3a0ay4u ¢ npOd)€CCMOHaJZbelM codepafcaHueM.

Conepxanue y4eOHOW JUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBUHM C OCHOBHBIMHU
coJiepKaTeIbHBIMH JTUHUAMHU 00y4eHHs] MaTeMaTHKe:

— ajreOpanueckas JHMHMSA, BKJIIOYAIOIIAs CHCTEMAaTHU3aLMI0 CBEICHHM O YHCIax;
U3y4eHUEC HOBBIX M OO0OOILICHHWE paHee HW3yYCHHBIX OIepaluii: (BO3BEACHUE B CTEICHb,
U3BJICYCHHE KOpHS, Jlorapu@MupoBaHUe, CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC U OOpaTHbIe K
HUM); W3y4eHHE HOBBIX BHJOB YHCJIOBBIX BBIPAXEHHH U (OPMYI; COBEPIICHCTBOBAHUE
IPAKTUYECKUX HABBIKOB U BBIUYMCIUTEIBHOW KYJIBTYPHI, PACIIUPEHHE U COBEPLIEHCTBOBAHHE
anredpandeckoro ammapara, cGOpMHUPOBAaHHOIO B OCHOBHOI IIKOJE, U €ro MNpUMEHEHHE K

PCUICHUIO MAaTCMAaTHYCCKUX U IIPUKIIAAHBIX 3a1a4,



— TeopeTHKO-(DYHKIIMOHANbHAS JIMHUS, BKIIOYAIONIAsl CUCTEMAaTH3AIMI0 U PAaCIIMpEHne
CBeZIeHHI O (QYHKIMIX, COBEpPIIEHCTBOBAaHNE I'paUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH
naesasMm M MCEToJaMHM MATEeMaTHU4dYCECKOI'O aHajiu3a B OG’bGMG, IIO3BOAIOIIEM HCCICOO0BATH
3JIEMEHTapHble (YHKIMM M peIlaTh NpPOCTEHINNE TeOMETpHUYECKue, (pu3nueckue M Jpyrue
MPUKIIaIHBIE 3a/1a4H;

- JIMHUA ypaBHeHI/II\/'I U HCPABCHCTB OCHOBAHHAsA Ha IMOCTPOCHUU W HCCICIOBAHUU
MaTeMaTHYeCKUX MOJIEIICH, epeceKaronascs ¢ aaredpandeckoil 1 TeopeTHKo-()yHKINOHATEHON
JUHUSAMH, BKJIIOYaeT pPa3BUTUE U COBEPIICHCTBOBAaHHE TEXHUKH  aireOpanyecKux
npeoOpa3oBaHuil U pelleHUs ypaBHEHHM, HEpaBEHCTB M cucteM,  (OpMUPOBAHUE
CHOCOGHOCTI/I CTPOUTL W HUCCICAOBATH HpOCTGﬁLHHG MAaTCMAaTUYICCKUC MOJCIIN NpPU PCHICHUU
NPUKIAJHBIX 3a[a4, 3a4a4 U3 CMEXXHBIX U CIEUAIBHBIX IUCLIUILINH;

— reoMmeTpuyeckas  JIMHHs,  BKJIIOYAIOIIas  HAIJISIAHBIE — TPEICTaBICHUS O
IPOCTPAHCTBEHHBIX (Urypax © H3ydeHHE UX CBOMHCTB, (OPMUPOBAHHUE U Pa3BUTHE
IMPOCTPAHCTBEHHOTO  BOOOpaKEHMsI, pa3BUTHE CHOCOOOB T'E€OMETPHUUECKHX H3MEPEHUH,
KOOPAUWHATHOI'O U BCKTOPHOT'O MCTOAOB JId pCHICHUA MATCMATUYCCKUX U ITPUKIIAAHBIX 3a/1a4,

— croxacTMdecKas JIMHHUS, OCHOBaHHas Ha Pa3BUTHM KOMOMHATOPHBIX YMEHHUH,
IIPEJICTaBICHUH O BEPOSTHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX OKPYKAIOILEr0 MUPA.

B TemarnueckoM 1uUIaHe mOporpamMMbl y4eOHBI MaTepual NpeacTaBlieH B Qopme
YEePENYIOIIETOCs  Pa3BePThIBAHUS OCHOBHBIX COJICP)KATCIbHBIX JIMHUN  (a1reOpanuecKkoi,
TEOPETHKO-(PYHKITHOHATBHON, YpaBHEHHH W HEPABEHCTB, FCOMETPUYECKOH, CTOXaCTHYECKOH),
YTO IO3BOJISIET TMOKO MCIIOJIB30BaTh MX PACION0KEHHE U B3aUMOCBSI3b, COCTaBIATh pabouuit
KaJICHIApHBIN TUIaH, TO-pa3HOMY Yepenys yueOHbIe TeMbl (TJ1aBbl yUeOHUKA).

Nzyuenne o6meoOpa3oBaTenbHON y4eOHOM NUCIMITIMHBI «MaremaTuka» 3aBepliaeTcs
MIOJIBEZICHUEM UTOTOB B (hOpMe 3K3aMEHa B paMKax MPOMEKYTOYHOM aTTecTaluu 00yJaromuxcs
B miporiecce ocBoeHus: ocHoBHOU OIIOIT CIIO ¢ mosyuenuem cpeaHero oOmiero oopasoBaHHs
[IICC3.

B pasznmene mporpammel «ConepkaHue y4eOHOW AMCUUIUIMHBI», KYpPCHBOM BBIIEJICH

MaTepuall, KOTOPbIXA IIPU U3Y4EHUH MAaTEMATUKU KOHTPOJIIO HE TIOJICKHUT.

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILIAHE

YueOnast nmucruruimHa «MareMaTuka» TPUHAUICKUT K  00IIeo0pa3oBaTeIbHOMY
UKy MPOTpaMMbl  TOATOTOBKH  CIIEMAIIMCTOB CPETHEr0 3BeHa Ha 0a3e OCHOBHOTO
001Iero oOpa3oBaHusl C TMOJYyYEHHEM CpenHero oO0mero oOpa3oBaHMsI IO CHEIUATBLHOCTH:

38.02.03 «Onepayuonnas 0eamenbHOCMb 8 T02UCHUKE.



PE3YJbTATHI OCBOEHUS YUYEBHOM JUCIIUILINHBI

OcBoeHue coaepkaHusl yueOHOW NUCHUIUINHBI «MaTreMaTuka» 00eCIedynBaeT JOCTHKCHHE
00yUaIOUTUMUCS CIEAYIOIIUX Pe3y1bmamog.

JAUYHOCMHDBIX

— c(hOpMHUPOBAHHOCTH NPEJICTABICHUI O MAaTeMaTHKE KaK YHUBEPCAJIbHOM S3bIKE
HAayKH, CPEJICTBE MOJICTIUPOBAHMS SIBJICHUN U MPOLIECCOB, UAEIX U METOJAaX MATEMATHKH;

— MOHMMAaHWE 3HAYUMOCTHM MAaTEMaTUKM Uil  HAaydHO-TEXHUYECKOTIO  Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHUKe KaK K YacTH OOIIEYeIOBEUECKON KYIbTYPHI
yepes 3HAKOMCTBO C UICTOPUEHN Pa3BUTHS MAaTEMATHUKU, SBOJIIOLMEN MATEMAaTUYECKUX UIEH;

— pa3BUTHE  JIOTHYECKOTO MBIIILJICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUH,
AITOPUTMUYECKON KYIBTYPbI, KpUTHYHOCTH MBIIIJICHUS HA YpOBHE, HEOOXOIUMOM IS Oymyteit
npodeCCHOHANTBHOM IEATETLHOCTH, JIJISl TPOJIOJDKEHUS 00pa30BaHUs U caMOOOpa30BaHMUS;

— OBJIAJICHUE MATEeMATHUYECKUMU 3HAHMSMH H  yMEHUSMH, HEOOXOAMMBIMHU B
MOBCEHEBHOM KU3HH, JUTSt OCBOEHUSA CMEXHBIX

€CTECTBEHHOHAYYHBIX JUCLUTIIINH " JUCLUTUINH
npoeCCHOHANBHOTO IHMKJA, I TOJydeHUss oOpa3oBaHUS B 00JacTAX, HE TPeOYOIIUX
yryOJIEHHON MaTeMaTH4eCKOi TOITOTOBKH,

— TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHWIO, B TOM YHCIE CaMO0Opa30BaHUIO,
Ha MPOTSHKEHUH BCEW MKU3HHU; CO3HATENIbHOE OTHOUIEHHE K HENPEphIBHOMY OOpa3oBaHUIO
KaK YCJIOBHUIO YCIEIIHOM Mpo(ecCHOHaNbHOM U 00IIECTBEHHOM e TeIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITCJIBHOM TBOPYECKOW U
OTBETCTBEHHOMU JIEATEIHbHOCTH,

— TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
o0Opa3oBaresbHOM, 00IIECTBEHHO MOJIE3HOH, YUeOHO-UCCIeI0BATeNbCKOM, TPOSKTHON U JAPYTUX
BHJIaxX JIEATEIbHOCTH;

— OTHOIICHHE K MPOPECCHOHATHHON NEATEIHHOCTH KaK BO3MOXKHOCTH y4acTHs B
pELIeHNUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

mem anpewuemubtx:

— YMEHHE CaMOCTOATENIBHO OIpPEACNATh LEIu JEATEIbHOCTH M COCTABJIATH ILIAHBI
JEATEIbHOCTH;  CaMOCTOSTENIBHO  OCYIIECTBIIATh, KOHTPOJIUPOBaTH M  KOPPEKTHPOBATH
JEATEIIBHOCTD; MCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI IS JOCTHXKCHMSI ITIOCTABJICHHBIX LICJIEH
U peali3alliu MIAaHOB JEATENbHOCTH; BEIOUPATh YCIEUIHbIE CTPATEIUU B PA3JIUYHBIX CUTYaIHIX;

— YMEHHE TPOJYKTUBHO OOIIAThCS M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM



NEeSTeNIbHOCTH, YYMTHIBATh MO3HMIMM JPYIHUX YYaCTHUKOB JAEATEIbHOCTH, 3()(EeKTHUBHO

paspeniath KOH(JIUKTHI,

— BIAJEHUE HaBBIKAMH MMO3HABAaTEJILHOM, y4e0HO-HCCIIeI0BATEIIbCKOM u
MIPOEKTHOM NEATEITbHOCTH, HaBBIKAMHA paspenieHus npooieM; COCOOHOCTH
n FOTOBHOCTh K CAMOCTOSITEJIbHOMY IMOUCKY METOJOB pEHICHUs

NPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

— TOTOBHOCTH U CIOCOOHOCTh K CaMOCTOSITETTbHOU MH(POPMAIIMOHHO-
IIO3HABATEIbHOW JEATENBHOCTH, BKIIOYAas yMEHHE OPHEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHHMKAX HMH(OpMANH, KPUTHUYECKH OLEHWBAaTh M HHTEPIPETHPOBATh HH(POPMAIHIO,
HOJy4aeMyl0 U3 Pa3IUYHbIX HCTOYHUKOB;

— BIIQJICHHUE SI3BIKOBBIMH CPEICTBAMHU. YMEHHE SICHO, JIOTUMHO M TOYHO H3JIararb
CBOIO TOUKY 3pEHHMS, UCTIOJIb30BATh a/ICKBATHBIE SI3BIKOBBIE CPEICTBA;

— BIIQJICHHE HaBBIKAaMH MO3HaBaTEIbHOM pedaexcnn KaK OCO3HAHUS
COBEpIIAEMbIX JCHCTBUN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YAbTATOB U OCHOBAHMM, IPaHUI]
CBOETO 3HAHUS M HE3HAHUS, HOBBIX IT03HABATEIBHBIX 3371a4 U CPEJCTB JUISL UX JOCTHXKEHUS;

— IEJIeYCTPEMJICHHOCTh B IOMCKAaX U TMPHHIATUM pelIeHuH, CcooOpa3sHTEeIbHOCTD
U UHTYHLHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IpeCTaBICHUH; CIIOCOOHOCTh
BOCHPUHHUMATh KPacoTy U TAPMOHHUIO MHPA;

npeomemnupix:

— c(hopMHpPOBAaHHOCTH TPEACTABICHUNA O MaTeMaTUKe KaK YacTH MHPOBOW KYIBTYPHI
W MECTE€ MaTeMaTUKH B COBPEMEHHOW IMBWJIM3AIlMH, CIOCO0aX OMHCAHUS SBICHUHN
pEaTTbHOTO MUpa Ha MATEMATUYECKOM SI3BIKE;

— c(OpMHPOBAHHOCTH MPECTaBICHUI 0 MaTeMaTHYCCKUX MMOHSITHIX KakK
BOKHEHIIMX MaTEMATHYECKUX MOJENSIX, TMO3BOJAIONIMX OINUCHIBATH M U3Yy4YaThb pa3HbIC
MpOIECChl W SBJIICHWS;,; TOHMMAHHE BO3MOXHOCTM  AaKCMOMATHYECKOTO  IOCTPOECHUS
MaTeMaTUYECKUX TEOPHUIA;

— BIAQJICHUE METOJaMH J0KA3aTebCTB M AJITOPUTMOB PEIICHUS, YMEHHE HX
MIPUMEHSTH, IPOBOJUTH JI0KA3aTENbHbIE PACCYKICHHS B XO€E PELICHUS 33124,

— BJaJICHHUE CTaHIApPTHBIMHU npueMaMu peueHus palMOHaIBHBIX u
MpPalMOHAJIbHBIX, IO0KA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX  YPAaBHEHUU U
HEPABEHCTB, HX CHUCTEM; HUCHOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCIE
JUJIs1 TIOMCKA YTH PEUICHUS W WLTIOCTPAlMU PEIICHHUS] YpaBHEHU U HEPABEHCTB,;

— c(hopMHpPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTeMaTHYECKOTO

aHaJIM3a U UX CBOWCTBAX, BJIAJICHUE YMEHUEM XapaKTepHU30BaTh MOBeleHUE (YHKIIHH,



WCIIOJIb30BaHME MOJTYYEHHBIX 3HAHUM 711 ONTMCAHMS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEH;

— BJaJICHHUE OCHOBHBIMH MOHATUSIMH O IUIOCKUX  H MPOCTPAHCTBEHHBIX
reOMETpHYECKHX (Urypax, HX OCHOBHBIX CBOWCTBax; C(OPMHUpPOBAHHOCTH YMCHUS
pacmo3HaBaTh reoMeTpudeckue (GUryppl Ha dYepTekax, MOJENSIX W B pPEaTbHOM MHPE;
NPUMEHEHHE W3YYEHHBIX CBOWCTB reoMeTpuuecknx ¢uryp u Gopmyn st perieHus
FeOMETPUYECKUX 3a7a4 M 3aJad C IPAKTUYECKUM COJIEPKAHUEM;

— c(hopMHpOBAaHHOCTH TPEJACTABICHUM O TpoOIEeccax ©  SBICHUSAX, HUMEIONINX
BEPOSTHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEabHOM MHPE, OCHOBHBIX
MOHSATHUAX BJIEMEHTAPHOW TEOPUHU BEPOSITHOCTEH; YMEHHI HaXOJWUTh W OLICHUBATh BEPOSITHOCTH
HACTYIUICHUS COOBITUN B MPOCTEHININX MPAKTUYSCKUX CUTYAIUSIX ¥ OCHOBHBIC XapaKTEPHUCTUKHU
CIIyJalHbIX BEJIUYUH;

— BJIQJICHHE HABBIKAMH HMCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MTPOTrPaMM IpHU

pelieHnu 3aad.

10



COJIEP)KAHUE YUYEBHOU JUCHUIJINHBI

Beeoenue
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMALMOHHBIX TEXHOJIOTUAX
n HpaKTquCKOﬁ ACATCIIBHOCTH.
IIpoduiabHbie M IPOPecCHOHATBLHO 3HAUYMMbIE 3JIeMEHTHI COJlePKAHMS
Ilenu u  3amauM W3y4yeHUsT  MaTeMaTHUKW TPU  OCBOEGHUH  CIELUAIbHOCTHU

«Kommepus (1o orpacisam)» B CIIO.
Pazeumue nonsamus o uucne

Llenble u panuoHanbHble uncia. JefcTBuTenbHbIE Yncna. [IpubnausicenHvle 8bluuUCIeHUA.
KomrmuiekcHele uncna.

IIpambie u nnockocmu 6 npocmpancmee

B3anmHoe pacnosnokeHue ABYX MNPAMBIX B mHpocTpaHcTBe. [lapanminenbHOCTh MpsIMOit
u 1iockoctd.  IlapammensHocTs  mmockocte.  IlepneHAMKYIApHOCTE — OpsIMOM M
IJIOCKOCTH. [IepreHIuKysap U HaKIOHHAsA. YTOJI MEXKAY NPSMOU U IJIOCKOCTBIO. JIBYyrpaHHBIN
yroj. Yroa Mexay miockoctsMu.  [lepneHauKkymsipHOCTh  ABYX MIJIOCKOCTEM.

['eomeTpuueckue npeodbpazoBaHus IIPOCTPAHCTBA: napajuieIbHbINA
MIEPEHOC, CHUMMETpPUS OTHOCHUTENIBHO INIOCKOCTH.  [lapannensHoe
OpOCKTHpOBaHUE.  [l1owadb  opmo2OHANbHOU  NPOEKYUU. N3ob6paxenue

IPOCTPAHCTBEHHBIX (pUTYP.

IIpakTuveckue 3aHATHS

[Ipu3Haky B3aMMHOTO PacloJIOKEHUS NMPAMBIX. YTOI MeXAy npsAMbIMU. [lepnenauxymsp
U HAaKJIOHHAs1 K IUIOCKOCTH. YTIOJ MeXAy MpsAMOM M IUIOCKOCTbIO. TeopeMbl o
B3alMHOM pAaclOJIO)KEHUU MpsMOM U IockocTu. Teopema o0 Tpex NEpHEHIUKYIISIPAX.
IIpy3Haku W CBOMCTBA MapasuIeNbHBIX U MEPIEHANKYISIPHBIX TIIOCKOCTEH.

IIpoduiabHbie M IPOPecCHOHATBLHO 3HAYMMbIE 3JIeMEHTHI COJlePKAHMS

B3aumHoe  pacnonoxeHue ~ OpsMbIX M mockocted.  CeueHus,  pa3BEPTKU
MHOrorpaHHukoB. Ilmomanes mnoBepxHocTH. PaccrossHMe OT TOYKM [0 IUIOCKOCTH, OT
OpsMOMl 10 IUJIOCKOCTH, PACCTOSIHUE MEXIY IUIOCKOCTSIMHM, MEXKIY CKpPEIUBAIOIUMUCA

IPSIMBIMHU, MKy TPOU3BOJIBHBIMU (PUTypamMH B IMPOCTPAHCTBE.
Kopnu, cmenenu u nozapugpmot

Kopuu u crenenun. KopHu HaTypalibHOW CTENEHM U3 YUCa U UX CBOMCTBAa. CTENEeHU

C palMOHAJIBHBIMU TIOKa3aTensiMH, HX CcBoHcTBa. CTeneHW C JAEHCTBUTEIbHBIMU
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nokazarensimMu. Ceoticmea cmeneHu ¢ 0elicmeumelbHulM HOKA3amenem.

Jlorapudgm. Jlorapupm uncia. OCHOBHOE IOTApHUPMUIECKOE TOXKAECTBO. JlecTHIHbIC
U HarypanbHble Jsorapudmsl. IlpaBuna pgeiictBuit ¢ norapupmamu. Ilepexon Kk HOBOMY
OCHOBAHHUIO.

IIpeoOpa3oBanue ajnredOpanyeckux BbIPasKEeHU . [IpeoOpazoBanue
paIMOHANILHBIX, HMPPANUOHANBHBIX CTENEHHBIX, IOKA3aTeNbHBIX U JOrapu(MUYECKUX
BBIPAKCHUM.

IIpakTu4eckue 3aHATHS

Apudmernueckrue OEHCTBUSA HAJ YUCIAMU, HAXOXXACHHUE NPUOJIMKEHHBIX 3HAYECHUUN
BEJIMYKMH M TOTPEITHOCTEH BhIYKCICHUN (a0COTIOTHON U OTHOCUTEIILHOM), CPABHEHUE YHCIIOBBIX
BBIDA)KCHUI. BpluncieHne U CpaBHEHHE KOpHEW. BBINOJIHEHHE pacdeToB C paJUKaIaMMU.
Pemienue mppanumoHanbHbIX ypaBHeHUN. HaxosklieHrne 3HAYE€HHI CTENEHEW C palroHaJIbHBIMU
nokazatensimu. CpaBHeHue cteneHed. [IpeoOpa3oBaHMs BBIpaKEHUM, COJCPXKAIIUX CTEIEHHU.
Pemienne mokazarenbHbIX ypaBHEHUW. PelieHue npukiagHbix 3agad. HaxoxnaeHue 3HayeHUM
norapudma MO TPOU3BOIBHOMY OCHOBaHMIO. [lepexos OT OJHOTO OCHOBAHHS K APYroMmy.
Brruncnenmne u cpaBHeHue sorapudmos. JlorapudmupoBanrue U NOTEHUUPOBAHUE BbIPaKEHUI.

[TpuOnkeHHbIEe BBIYMCICHUS M pPELIEHHUS MPUKIATHBIX 3a1ad. Pemenue norapupMuyeckux

YPaBHEHHIA.
Komounamopuxa
OcHOBHBIC  TIOHATUS  KOMOWHATOPHKH.  3anadyu Ha  TIOJCYET quciia

pa3MeIleHHi, TMepecTaHoBOK, codeTaHWid. Pemenuwe 3amau  Ha mepebOp  BapHaHTOB.
@®opmyna OuHoma HproTona. CBoiicTBa OMHOMHUHANBHBIX KO3(duuueHToB. TpeyronbHUK
ITackans.

IIpakTuyeckue 3aHATHS

Hctopust  pa3BuTHs ~ KOMOMHATOpWKHM, TpaBWia KOMOMHAaTOpHKH.  PerieHue
KOMOMHATOPHBIX 3anad. Pa3memnienus, couetaHuss W TnepecTaHoBKH. buHom HeioToHa U

TpeyroabHuk [lackans. Berancnenue BepostHocTel. [Ipuknaanbie 3aqaun.

Koopounamut u éexmoput

[MpsmoyrosnbHas (mekapToBa) cHUCTeMa KOOpAMHAT B mpoctpaHcTBe. Dopmyna
paccTosiHUST MEXIy JABYMsSI TOUKaMHU. YpaBHEHHs cdepsl, niockocmu u npsamou. BeKTOpsl.
Monaynbs BekTopa. PaBeHCTBO BeKTOpOB. CJIOXKEHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yncno. Pa3nokeHue BeKTOpa IO HampaBiEHUSM. YTod MEXIy JBYMS BEKTOPaMHU.
[Ipoexkuust Bexkropa Ha ocbk. Koopaunarsl BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

IIpakTHYecKkHne 3aHATHSA
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Bekropsl. [elictBus ¢ BekTopamu. JlekapToBa cUCTeMa KOOpPAMHAT B MPOCTPAHCTBE.
YpaBHeHHE OKpYKHOCTH, c(hephl, TIOCKOCTH. PaccrosHue Mexay Toukamu. JlecTBust ¢
BEKTOpaMHM, 3aJaHHBIMU KoopjauHaTaMu. CKalsipHOE MPOMU3BEICHHUE BEKTOpOB. BekropHoe
YpaBHEHUE TMPSAMOM M IUIOCKOCTH. lcronb30BaHHE BEKTOPOB IMPU JOKA3aTEIBCTBE TEOPEM

CTEPEOMETPHH.

OcHoegbl mpuconomempuu

OcHoBHble moOHATHS. Paguannas wmepa yrna. BpamartensHoe nBwkenue. CuHYC,
KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHuCIIa.

OcHOBHbBIE TpPUTrOHOMeTpUYeckHe ToxaectBa. Dopmynsl npuseneHus. Dopmysbl
cioxeHusi. PopMyisl yaABOeHUs. DPopmyivl NOTOBUHHO20 Y2ad.

IIpeoOpa3oBaHus MPOCTEHIIMX TPUTOHOMETPHUUYECKUX BhIpakeHuii. [IpeobpazoBanue
CYMMBI TPUTOHOMETPHUYECKHUX byHKIMI B MPOU3BEICHUE U TPOU3BEICHUS B
CyMMY.  Bwipasicenue  mpucoHOMempudeckux — QyHKyuu  yepe3  MAHSEHC NOJIOBUHHO2O
apaymenma.

Tpuronomerpuueckue YPaBHEHUA " HEpaBeHCTBA. [Ipocreiimme
TPUTOHOMETPUYECKHUE YypaBHEHUs. [Ipocmetiwiue mpuconomempuyecKue HepageHcmaa.

OOpaTHble TpUroHOMeTpHYecKHMe (PYHKIMH. ApPKCHUHYC, apKKOCHUHYC, apKTaHIEHC.
IIpakTHYeckHne 3aHATHA

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYIbl  CIOXKEHUS,  YABOCHHS,
npeoOpa3oBaHUEe CYMMBI TPUTOHOMETPHUYECKHX (YHKIIMA B TPOU3BEIACHUE, NMpeoOpa3oBaHUE
MPOU3BEICHUS TPUTOHOMETPUUECKUX PYHKIIUN B CyMMY.

HpodpuiabHbie ©W  NpPOoPecCHOHANBHO  3HAYUMbIC  JJIEMEHThI  COAEpPKAHMS
Panuanupiii MeTON W3MEpEHHsS VYIJIO0B BpalleHHs W CBA3b C TPagyCHOHM Mepou. 3HaKu
CHUHYyca, KOCHHYyca, TaHreHca 1o  4erBepTsM  [lpocreiiine  TpUrOHOMETpUYECKUE
ypaBHEHUST W  HepaBeHcTBa. (OOpaTHblE TPUTOHOMETPUYECKHE (QYHKIHMH: apKCHUHYC,
APKKOCHHYC, apKTAHTEHC.

Dynkyuu u cpaguku

@dyuknun. OOnacTe ompeAeNeHus W MHOXKECTBO 3HAYCHHM; Trpaduk (YHKIUH,
MOCTpoeHre TPaPuKOB PYHKIIHH, 3aJaHHBIX PA3TUIHBIMU CITOCOOAMH.

CpoiictBa ¢yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAHUUYEHHOCTH,
NepuoaUYHOCTh. [IpoMEeXyTKHM Bo3pacTaHuss M YObIBaHUS, HauOoJblllee W HauUMEHbIIEe
3HAa4YeHMs, TOYKH FKcTpeMyMma. ['paduueckas wunrepmperanus. Ilpumepsl (QyHKIMOHATBHBIX
3aBUCHUMOCTEHl B pEANbHBIX TMpoIeccax U SBICHUSX. ApHUPMETHUECKHE OMNEepalud HaJ

bynkuusamu. CrnoxHas Gyakius (kommnosuius). [lousmue o HenpepvleHOCmU (YHKYUU.
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Ooparnbie ¢yHkuuu. Oobnacmv onpedenenus u 001ACMb  3HAYEHUN OOPAMHOLU
@yuxyuu. I'pagpux obpammoii pynxyuu.

CreneHHble, TMOKa3aTejJbHble, JorapugMuyecKkue W TPUTOHOMETPHYECKHE
¢dyukuuu. OOpaTtHble TpuroHomerpuuyeckue ¢Qynkumuu. OnpeneneHus  QyHKIHHA,  UX
corictBa u Trpaduku. IIpeoOpazoBanus rpadukos. [lapannenpHbIi TepeHoc,

CUMMETPHUSl OTHOCHUTENIBHO OCe KOOpJIMHAT U CUMMETpUS OTHOCHUTEILHO
Hayajla KOOPAMHAT, CUMMETPHUsI OTHOCHUTEIBHO NPSIMOM Y = X, pacTsSHKECHUE W C)KaTue BJIOJb
ocel KOOpJMHAT.

IIpakTuyeckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIYy MEPEMEHHBIMU B pealbHBIX Mpolleccax U3
cMexHBIX nmucuuiuiiH.  Omnpenenenue Qyakmumit. HcecnemoBanme — ¢yHkmuu.  CBoiicTBa
JIMHEHO, KBaJ[paTUYHOM, KYCOYHO-JIMHEHHOM U JOpoOHO-JIMHEWHOW  (DYHKITHH.
HenpepoiBabie u nepuoaudeckre GyHkuuu. CBONCTBA U TpadMKu CUHYCA, KOCUHYCA, TaHTeHCA
U KotaHrenca. OOparHele QyHKIMM U uX rpadpuku. OOpaTHBIE TPUTOHOMETPHUYECKHUE
G yHKITUN.

IIpoduiabHbie M IPOPecCHOHATBLHO 3HAUYMMbIE 3JIeMEHTHI COJlePKAHMS

[Toctpoerne u  urteHue  rpadukoB  ¢yHkmuid.  [IpeoOpasoBanuss  rpaduka
byakuun. ['apMoHHYECKHE KoJIeOaHUsI. [Tpuknagaeie 3a/laumu. [TokazaTenbHeIe,

norapnq)Mqucxne, TPUTOHOMCTPUYCCKUC YPABHCHUA U HepaseHcmead.
Muozozpannuxku u Kpyanvle mena

Bepumunbl, pebpa, rpaHu MHOTOrpaHHuka. Pazeepmka. Muozozpannvie yenvl.
Buinyknvie mnocoepannuku. Teopema Oiunepa. Ilpusma. Ilpsimas w  Hakiomnas mnpusMma.
[IpaBunbHass mnpusma. [lapamrenenunen. Ky6. Iupamuma. [lpaBunmbHas — nupamuza.
VYceuennas nupamuaa. Terpasap. Cummerpun B KyOe, B MapajulelenuIiene, B IMpU3ME U
nupamuze. CedeHuss kyba, mpusmbl W nupamuabl.  llpeacraBieHne o0  IpPaBUIIBHBIX
MHOTOTpaHHHKaxX (TeTpasape, KyOe, OKTadape, T0JeKadIpe U HKOCadIpe).

Tena w mnoBepxHocTtH BpameHud. [{uimHIp U KOHYC. YCEUEHHBIH KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpa3yromias, pa3BepTka. OceBble CeUeHHs U
ceueHMs, napauienbHble ocHoBaHMIO. Illap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTb K
cepe.

N3mepennss B reomerpum. O0beM u ero wusMepeHue. HMHrerpanbHas ¢opmyna
o0vema. Popmynel o0bemMa Kyba, MIPSAMOYTOJBHOTO MapajuleienuIesa, MpU3Mbl, UIMHIPA.

®opmynel  o0beMa TNHpaMuIbl W KOHyca. DopMmynbl IIIOMIAAA  TOBEPXHOCTEH

nWIMHApa W KoHyca. Dopmynbl oObema 1mapa u 1omand cdepsl. [logobue Tem.
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OTHOMICHUS TIIOMAEH MOBEPXHOCTEH U 00BEMOB TOIOOHBIX TEIL.

IIpakTHYecKkue 3aHATHSA

Paznuunaple  BUIBI MHOTOTpaHHUKOB. VX m3o0OpakeHus. Buasl cummerpuii B
npoctpaHcTBe. CUMMeETpHsl Tell  BpalleHUsT W MHOTOTPAaHHUKOB. BprunciieHune mioniaaei
U 00BEMOB.

IMpopuabHbie U  NpodecCHOHATBHO 3HAYMMbIEe  JJIEMEHTbl  COJAEpPKAHUS.
Hcnonp30BaHMEe KOOPAMHAT W BEKTOPOB MPU PEHICHUM MATEMAaTHYECKUX U IPUKIIATHBIX

3a/1ad4.
Hauana mamemamuueckozo ananusa

IocaexoBareabHocTH. CiocoOBI 3aJaHN M CBOMCTBA YKCIIOBBIX OCJIEIOBATEIHHOCTEA.
llonamue o npedene nocredosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanuuenHol nociredosamenviocmu. CyMMHpPOBaHUE IOCIENOBaTeIbHOCTEN. beckoHeuHo
yOBIBaroIasi reOMeTpUYecKast IPOrpeccHs U ee CyMMa.

IlpousBoanasi. IlonstTe o Tpow3BOAHOW (PYHKIHMH, €€ TEOMETPUUECKHH |
bu3uveckuii cMbICIH. YpaBHEHHE KacartelbHOW K Tpaduky ¢yakuun. [IpousBoaHbIE
CYMMBI, DPa3HOCTH, IPOU3BEICHMs, 4YacTHblE. I[IpOM3BOJHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. [IpruMeHeHHe TPOU3BOIHONW K HMCCIEIOBAaHMIO (YHKIMH M MOCTPOCHUIO T'padUKOB.
IIpouseoousie obpamuou @yHkyuu u xomnosuyuu @ynxyuu. IIpuMepbl  HCMOJIB30BAHUS
MIPOU3BOAHON Il HAXOXKJEHHsS HAWIydlllero pelIeHHWs B MPUKIAIHBIX 3anadax. Bropas
NPOM3BOJHAS, €€ TeoMeTpuueckuid u (Qusndeckuid cmbici. HaxoxaeHue cKOpocTd is
npoiiecca, 3aJaHHOro GopMyIoil 1 rpaduKoM.

Humezpaﬂ U e20 npumeHerHusn

IlepBooOpa3nass wu wuHTerpaj. IlpuMmeHeHHe ONpeNENeHHOTO MHTErpaga A
HAXOXKACHUS IJIOUIaTU KpuUBOJMHEWHOW Tpaneuuu. ®opmyna Herotona-Jleitouuna. ITpumepsr
MPUMEHEHUS HHTEerpaia B (PU3UKe U T€OMETPHH.

IIpakTuYeckue 3aHATHS

YucnoBasi TMOCIENOBAaTENbHOCTh, CHOCOOBI €€  3aJaHMsi, BBIYHUCICHUS  WICHOB
nocuenoBarenbHOCTH. [Ipenen nmocnenoBarenbHOCTH. beckoHeUHO yOBIBaroIasi FeoMeTpHUeCcKas
nporpeccusi. I[IpousBogHas: MEXaHUYECKMH U TEOMETPUYECKUH CMBICT MPOU3BOIAHOM.
VYpaBHeHHe KacaTelnbHOU B oOmieM Buje. MccinenoBanue QpyHKIMHM ¢ TTOMOIIBIO MMPOU3BOIHOM.
Wnterpan u mnepBooOpasHas. Teopema HrpioTona-Jleitonuna. Ilpumenenue wuHTErpana K
BBIYUCIICHUIO (PU3MUECKUX BEIMYUH U TUIOIIAACH.

IIpoduiabHbie M IPOPecCHOHATBLHO 3HAUYMMbIE 3JIeMEHTHI COJlePKAHMS

IIpaBuiia u bopmyIsl Qg epeHIpoBaHNS, TabIuIa IIPOU3BOJHBIX
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aJeMeHTapHbIX  (QyHkmui. HaxokmeHune  HamOoOJbIIEro, HAWMEHBIIETO  3HAYCHHS U

HKCTPEMAIbHBIX 3HAUYEHHUH (QYHKINU.

Inemenmot meopuu 6ep0ﬂmuocmeﬁ U Mamemamuueckou CmamucmuKu
JJieMeHThI TEOPUM BEePOSATHOCTEM

CoOpITHE, BEPOSATHOCTH COOBITHS, CIOKCHHE W YMHOXKCHHE BEpOSTHOCTEH. [lonsamue
0 Hezasucumocmu  cobovimuil.  Jluckpemnas — cayuyauHas — 8elUYUHA,  3AKOH  ee
pacnpedenenus. ucnosvie xapaxmepucmuku OUCKPEMHOU CAY4auHou eeaudunvl. llonamue o
3aKone 6obuUX Yucell.

JIeMEeHTBhI MATEMATHYECKON CTATHCTUKHU

[MpencraBnenne  maHHbIX  (TAOMUIBI,  AMArpaMMmbl,  TpauKH), ceHepalbHas
COBOKYNHOCMb, 8bIOOPKA, CcpedHee apupmemudeckoe, Mmeduana. Illonamue o 3adauax
Mamemamuyeckou — cmamucmuku. Pewenue  npaxmuueckux 3aday ¢ npumeHeHuem
8EPOAMHOCIHBIX MEMOO08.

Ilpakmuueckue 3anamus

Hcropust pa3BuUTHS TEOPUU BEPOATHOCTEH U CTATHCTUKM U HMX POJb B Pa3IMYHBIX
chepax dYEmOBEYECKOW KU3HENEesATeNbHOCTH. Kitaccmdyeckoe ompeneneHne BEpOsTHOCTH,
CBOICTBa BEPOSATHOCTEM, TEOpeMa 0 CyMM€ BEpPOSTHOCTEM.

IIpodguiabHbie M IPOPecCHOHAIBLHO 3HAUYMMbIE 3JIeMEHTHI COJlePKAHMS

Krnaccuueckoe ompeneneHue BepoOsITHOCTH, MpUKIaAHble 3amaud. llpencraBienue

JMaHHBIX (TaOIHIIBI, qUarpaMMbl, TpaduKH).
YPCIGH@HM}I U Hepaeencmea

YpaBHeHUss M CHCTeMbl  ypaBHeHWil.  PanmoHanpHble,  HMppalMOHAIBHBIC,
MOKa3aTelbHbIE W  TPUTOHOMETPUYECKHE  YpAaBHEHHSI M CHUCTeMbl. PaBHOCHIBHOCTH
yYpaBHECHUH, HepaBeHCTB, cucTeM. OCHOBHBIC TMpPHEMbI UX pemieHUs (pa3jokeHue Ha
MHOXKUTEIH, BBEJCHHE HOBBIX HEHM3BECTHBIX, MOJICTAHOBKA, IpaduyecKuii MeTom).

HepaBencrsa. PannonanbHsle, MppaLMOHAIIbHBIE, MIOKa3aTeJIbHbIE u
mpuconomempuyeckue HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEILICHUS.

Hcnonb3oBanne cBOMCTB U rpapukoB (yHKOUI NpPH pelIeHUH YPaBHeEHUH
U HepaBeHCTB. Meronq wuHTepBaioB. M300pakeHne Ha  KOOPJIWHATHOHW  IUIOCKOCTH
MHOKECTBA PEIICHUI ypaBHEHUM U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpakTuYeckue 3aHATHS

Kopuu ypaBHenuii. PaBHocmibHOCTh ypaBHeHui. IIpeoOpazoBaHue ypaBHEHHIA.
OCHOBHBIE TIPUEMBl pEIICHHUS ypaBHeHUW. Pemenwe cucrem ypaBHeHui. Vcnonbs3oBaHue

CBOMCTB U rpaduKoB (PYHKIUH I peIICHUs ypaBHEHUI 1 HEPABEHCTB.
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IIpoduiabHbIe M IPOPECcCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI COAePKAHUS

[IpuMeHeHHe MaTeMaTH4EeCKUX METOJOB JUIsl PpELIEHUs COAEpP)KATEIbHBIX 3aad
U3 pa3auuHbIX oOjacTed Haykd MW TNpakTuku. MHTeprperauust pe3yibTara, y4y€T
peanbHbIX OrPAaHUYEHHUN.

JUis ~ BHEAyOUTOPHBIX  3aHATHA  OOy4JarOIMMCS  MOXHO  TPEUIOKHTh  TEMBbI
MIPOEKTOB, TPEOYIOIIKME AIUTEILHON padOThl B paMKax OJHOW MAaTeMAaTHYECKOW CHUTYyaIluu. DTH
TEMBbI MOTYT OBITh KaK WHAMBHIYaJIbHBIMH 33JIaHUSMH, TaK U TPYIIOBBIMU JJISI COBMECTHOTO
BBITIOJTHEHUSI.

IIpumepnvie memvl npoexkmoes

e Bce 3aragku u npumenenue byteuiku Knelina.

e T'eomerpuueckue GOpMbI B HICKYCCTBE.

e I'padsl 1 UX TpUMEHEHHUE B APXUTEKTYPE.

o 3araaku [{ukmouas.

e 3arasnouHble TpapuKu

e lHrerpan u ero NpUMEeHEHHE B KU3HU YEJIOBEKA.

e lcnonb3oBaHKMe MaTpHUILL IPU PELIEHUH SKOHOMUUYECKUX
3az1ad.

e Jluct Mebuyca — yAMBUTEIbHBIN O0OBEKT
HCCJIETOBAHMUS.

e Jlorapudmuyeckas QyHKIUS U €€ TPUMEHEHUE B KU3HH
YeJloBeKa.

e Marnueckue KBaaparTsl.

e Marematuka B apxutektype. [l1aToHOBBI Tena.

e (CumMeTpHUs U TAapMOHHUSI OKPYXKAIOLIETO MUPA.

e Meroab! penieHust UTPOBBIX 3a/1ad.

e Hayka o penieHuM ypaBHEHUM.

e  OTHOIICHUS MEXITY MHOXKECTBAMH.

e [loka3zaTenbHble U JOTapUPMHUECKUE YPAaBHEHUS U
HEPABEHCTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

[Ipn peanuzanmmu coaepKaHus O0OIIEO0Opa30BATEIHHOM y4eOHOW JTUCIIUTUTAHBI
«Marematuka» B npeaenax ocoenus: OIIOII CIIO na 6a3e ocHOBHOTO 0011iero o0pa3oBaHus ¢
HOJTy4eHUEM cpeaHero  oOmiero oOpa3oBaHus, o cnennansHoctn  38.02.03
«OnepanvoHHass  JEATENFHOCTh B JIOTHCTHKE»,  MaKCHMalbHas  ydeOHas — Harpyska
00yJarOIINXCsl COCTABJISIET:

— 351 wac, w3 Hux ayauropHas (oOs3arenbHas) Harpy3ka OOYYaIOIIMXCS, BKJIFOYAs
IpakTU4YecKue 3aHATus1, — 234 yaca, BHeAyJUTOPHAsl CaMOCTOSITeIbHAs paboTa 00yJaroMXCs —
117 gacos.

Bun yueOHo# padoTsl KosanuectBo
4yacos
AynurtopHnsble 3ansaTus. Cogepxanue o0y4eHHs
BBenenue 2
Pa3BuTHne noHsATHS O UKMCTIEe 10
[IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE 20
Kophu, crenenu, norapudmsr 28
Kombunatopuka 12
KoopawHaTh! 1 BEKTOPHI 20
OCHOBBI TPUTOHOMETPUH 26
OyHKIUU U TpapuKu 18
MHororpaHHUKHU U KpyTrJjble Tela 22
Havana marematudeckoro aHanmsa 20
DIEeMEHTHI TEOPHH BEPOSITHOCTEH 1 MAaTEMAaTUIECKOM CTATUCTHKHU 20
WNHTerpai u ero npuMeHeHue 14
VYpaBHEHMS U HEPABEHCTBA 22
Uroro 234
BueaynuTopHas camocrosiTeibHasi padoTa 117
[ToaroToBka BBICTYIUIEHUH T10 3aJaHHBIM TEMaM,
TOKJIa/10B, pedepaToB, 3cce, MHAUBUIYATbHOTO
MPOEKTA C UCTIOIB30BAHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTUH U Jp.
[TpomexyrouHas aTTectanus B popme dK3aMeHa
Bcero 351
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIBHOCTH

OBYYAIOIUXCHA
Conepxanue XapakTepuCTHKA OCHOBHBIX BU/IOB AeATeJIbHOCTH 00y4ar0IUXCs
00y4eHust (Ha ypoBHe y4eOHBIX Jeii CTBHIi)
BBenenue O3HakoOMJIEHUE C POJIbI0O MATEMATUKH B HayKe, TEXHUKE, S)KOHOMHUKE, B

WH(POPMAIIMOHHBIX TEXHOJIOTHUSAX W TPAKTHYCCKON JEATEeTHLHOCTH.
OSHaKOMHeHHG C HIeJsiMMU MU 3aJadaMiu H3y‘IeHI/I$I MaTEeMaTukKu Jisd
oBJanieHus crenuaibHocThio CIIO.

Auredpa

Pa3zButHe nousaTus o
qyucJae

Bremonnenue apudmernueckux EHCTBUE HAI — YHCIAMH,
coueras YCTHbIE M MNHCbMEHHbIE TmpueMbl. HaxoxaeHue
NPUOIDKCHHBIX ~ 3HAUYCHWH  BEJIMYMH W TOTPEUTHOCTEH
BBIUMCIICHUI (aOCOJIOTHOW M OTHOCHUTEIBHOMW); CpaBHCHHUE
YHCIOBBIX BBIPAYKECHHUIA. Haxoxxnenue omrnboK B
npeoOpa3oBaHUSAX U  BBIYUCICHHUSIX (OTHOCHUTCS KO BCEM
MTYHKTaM MTPOTPaMMBbl).

I'eomerpus

IIpsimMble M MJIOCKOCTH
B POCTPAHCTBeE

DopMynMpOBKa U IPUBEICHHUE IOKA3aTENbCTB IPU3HAKOB B3aUMHOTO
pacmoJIoKeHus NMPAMBIX U IUVIOCKOCTEH. Pacrio3HaBaHne Ha ueprexax
U MOJEISAX Pa3IN4YHBIX CIy4aeB B3aHMHOIO PACIOIOXKEHHUS MPAMBIX
u IIJIOCKOCTEH, apryMeHTUPOBAaHUE CBOHX CYXJICHUH.
DopMyIUpPOBAHUE  OMNPENECICHUN,  MPU3HAKOB W CBOWCTB
NapajuIeIbHBIX U NEPHEHIUKYISPHBIX IJIOCKOCTEW, ABYTPaHHBIX U
JUHEHHBIX YIVIOB. DBBINOMHEHHE TOCTPOCHHS  YIVIOB  MEXKIY
OpSMBIMM, MPSAMOM M IIOCKOCTBIO, MEXKIY IUIOCKOCTAMHU 11O
ONMCAHHIO,  PACIIO3HABaHME UX Ha Mozensax. IIpumeHnenne
IIPU3HAKOB U CBOMCTB PACIIOJIOKEHMS MPSAMBIX U IUIOCKOCTEH IIPH
peleHnHy 3aaad. M3o00paxeHne Ha pUCyHKaxX U KOHCTPYHPOBaHHE Ha
MOJENSAX MEPHEHIUKYIIPOB M HAKIOHHBIX K IJIOCKOCTH, IpPSMBIX,
MapAJUICIBHBIX IIOCKOCTEH, YIVIOB MEXAY NMPSMON U IUIOCKOCTBIO H
000CHOBaHME TMOCTPOEHUS 337au Ha BBIYMCICHHE T€OMETPUYECKUX
BenM4MH. ONUCBIBAHME PACCTOSHUA OT TOYKH IO INIOCKOCTH OT
OpsIMOM 10  IJIOCKOCTH,  MEXAY  IUIOCKOCTSAMH,  MEXAY
CKPELIMBAIOIUMHUCS MPSIMBIMH, MEXIY HMPOU3BOJIBHBIMU (UTYypamMu
B IpocTpaHcTBe. DPOpMyIUpOBAaHHE U JOKa3bIBAaHHE OCHOBHBIX
TEOpEM O pacCcTOSHHAX (TEOpeM CYIIEeCTBOBAHMs, CBOMCTBA).
N300paxkeHue Ha yepTekax U MOJENSAX PacCTOSIHUS U 0OOCHOBAHUE
CBOMX CyxkIeHuil. OrnpenerneHue W BBIYMCICHHE PACCTOSHUN B
npoctpancTee. [Ipumenenne GopMmya M TeopeM IIAHUMETPUU IS
pemieHna 3agad.  O3HAKOMJICHME C IIOHATHEM IApaJUIEIBHOTO
IIPOCKTUPOBAHUS U €ro cBoWcTBaMU. DOPMYIUPOBAHUE TEOPEMBI O
IUIONIaIU OPTOrOHAIBHOM MPOECKIMY MHOTOYronbHUKa. [Ipumenenue
TEOpUH  JUii  OOOCHOBAaHUS  IIOCTPOCHHUH U BBIYMCIICHUM.
ApPryMEHTHpPOBaHUE CBOMX CYXKACHHHU O B3aUMHOM PAaCIIOJIOKCHHH
POCTPAHCTBEHHBIX (UTYD.

Auredpa

KopHu, crenenn,
Jorapupmsl

O3HakoMJiIeHME C TMOHATHEM KOpPHS N-H  CTENEHH,
CBOMCTBAMH pPAJUKAJIOB U IPABUJIAMU CPAaBHEHUS KOPHEH.
DopMyIUpPOBAHUE OTIPEAECICHUS KOPHS U CBOMCTB KOPHEH.
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Boluucinenne #u  cpaBHEHHME KOpPHEW, BBINOJHEHHE MNPUKUIKU
3HAYEHUS KOPHSL.

[IpeoOpazoBanue  YUCIOBBIX M OYKBEHHBIX  BBIPOXCHHH,
COJIepKaIlNX paJWKaNbl. BEIMOMHEHHE pacueToB 1o (opMynam,
COJICpKAIUM PaJuKajbl, OCYIIECTBISAS HEOOXOIUMBIE MOJICTAHOBKU
u mpeoOpazoBanus. OmnpeneneHue pPaBHOCHIBHOCTH BBIPAKEHUM C
pagukanamu. Perienue uppalloOHaIbHBIX YPAaBHEHUMH.

OSHaKO MIJICHUC C IIOHATHUEM CTCIICHU C
NEHCTBUTEIBbHBIM ITIOKA3aTEIEM.
Haxoxnenue 3Ha4YeHU I CTEIIEHH, WCTIONB3YS npu

HEOO0XOAMMOCTH MHCTPYMEHTAIbHbIE CPEJICTBA.

3anucblBaHUE KOPHS N-il CTENEHM B BHUJAE CTEHNEHU C
JTpOOHBIM TTOKa3aTeIeM U Ha000pOT.

@opMyJIMPOBAHKE CBOMCTB CTENEHEW. BhIuKCIIEHHE CTENIEHEN ¢
palMOHANBHBIM  [IOKAa3aTeleM,  BBIOJIHEHUE  MPUKHUIKH
3HAUEHUsl CTENEeHH, CpaBHEHHWE creneHed. [IpeoOpazoBanue
YHUCJIOBBIX U OYKBEHHBIX BBIpa)KEHUH, COJEP)KALIUX CTEINEHH,
IIPUMEHsAsST CBOMCTBA. PelnieHue mOKa3aTelbHBIX YpPaBHEHMI.
O3HakoMJIEHME C TNPUMEHEHHEM KOPHEH M CTENeHed mpHu
BBIYMCIICHUY CPEHUX, JEICHUU OTPE3KA B «30JI0TOM CEYCHUU Y.
Penrenne npukIiiaiHpIX 3a/1a4 Ha CIOKHBIE IPOLICHTHI.

IIpeodpa3oBanne
ajnredOpanyecKux
BbIPAKEHH I

Beimonnenue mpeoOpa3oBaHuil BhIpaKEHHM, NpUMEHEHHE (QOopMyd,
CBSI3aHHBIX CO CBOWCTBAMH CTeNeHeW W Jyorapudmon. OmnpeneneHue
00JacTH JOMYCTHMBIX 3HAYCHHH JIOTapU(PMUUECKOTO BBIPAKEHUS.
Pemenne norapupMuueckux ypaBHEHUH.

Kom0nnaropuka

OcHOBHBIE IOHATHSA
KOMOMHATOPUKH

N3ydenne mpaBuiaa KOMOWHATOPHKHM W TPUMEHEHHE TpHU
peleHn KOMOMHATOpHBIX 3a7ad. PemieHne KOMOWHATOPHBIX
3aJlad  MeToJoM Tmepebopa © 1O TPAaBWIY YMHOXKCHUS.
O3HakoMJIeHHE C MOHSTUSIMU KOMOWHATOPHKHU: Pa3MELIECHUSMH,
COUCTAHUSIMH, TEpecTaHOBKaMU U  QopMmylnaMud OIS UX
BoruncneHus. OObscHeHWEe © TpuMeHeHue dopmyn s
BBIUMCIICHUSI Pa3MELICHUH, MEPECTAaHOBOK W COYETAHWN MpHU
pemenun 3amad. O3HakomsieHHWe ¢ OwHOMOM HpbroToHa u
TpeyroapHuKkoM Ilackans. PemieHue mnpakThueckux 3amad c
MCIOJIb30BAHNEM TIOHSITUH W TIPABUI KOMOMHATOPUKH.

I'eomerpust

Koopannatsl n
BEKTOPbI

O3HakoMJieHHME C TOHATHEM BekTopa. M3yuenue nekaproBoid
CUCTEMBI KOOPAHMHAT B IPOCTPAHCTBE, IOCTPOEHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IIJIOCKOCTEM, HAXOXKIECHUE KOOPAUHAT TOYEK.
Haxoxxnenne  ypaBHEHHl  OKPYKHOCTH, cC¢epbl, IUIOCKOCTH.
Brruncienne paccTosHUM MexXay Toukamu. V3ydeHue CBOMCTB
BEKTOPHBIX BEJIHMYUH, NPaBWJI Pa3IOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPaBWJI HAXOXKJICHHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MPAaBWJI JEUCTBUM C BEKTOpaMH, 3aJaHHBIMU
KoopauHatamu. IIpuMeHeHHMe TeopuM IIpU pEUICHHH 3ajad  Ha
NEUCTBUS C BeKTOpaMu. V3ydeHue CKaIsIpHOIO IPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO  YpaBHEHUs IMpsAMOM M  IUIOCKOCTH.
IIpuMmeHeHne Teopuu IPH PELICHNUN 3a/1a4 Ha ACUCTBHS C BEKTOPaMH,
KOOPAMHATHBIA METOJ,, NPUMEHEHHE BEKTOPOB MJIS BBIYHACICHUS
BEJIMYMH YIJIOB U paccTosHUi. O3HAKOMIIEHHE C J10Ka3aTeIbCTBAMU
TEOPEM CTEPEOMETPUU O B3aMMHOM pACIOJIOKEHUU IPSIMBIX U
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| IUIOCKOCTEH C MCMOJIb30BaHUEM BCKTOPOB.

OCHOBBI TPHTOHOMETPHH

OcHOBHBIE NOHATHSA

W3ydyeHne paguaHHOTO METOAA M3MEPEHHS YIIIOB BpPALICHUS H
UX CBSI3U C rpagycHOi Mepoil. M3o0pakeHue yrioB BpalleHUs
Ha OKPYXHOCTH, COOTHECEHHME BEIMYMHBI YyIjla C €ro
PacCIIOJIOKEHUEM. DopMynupoBaHUE OIIpeeICHUN
TPUTOHOMETPUYECKUX (YHKLUH JUIsl YTIIOB MOBOPOTA U OCTPBIX
VIJIOB TIPSMOYTOJIBHOTO TPEYroJIbHUKa M OOBSCHEHHE UX
B3aUMOCBSI3H.

OcHoBHBIE IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKAECTB IS
TPHUTOHOMeTPHYeCKHEe | BHIYMCICHHUS 3HAUYEHUH TPUTOHOMETPUYECKUX (QYHKLUUH IO
TOKIECTBA OJHOM U3 HUX.
IIpeodpa3oBanus W3yuyenne  OCHOBHBIX  (OPMYIT  TPUTOHOMETpPUH:  (HOPMYIIBI
NpocTemux CIIOXKCHHS, YIABOEHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKHUX | TPUTOHOMETPHUECKUX (PYHKIMI B MPOU3BEICHHUE U MTPOU3BEACHNUS B
BbIPAKeHN I CyMMy WM  IPUMEHEHHE IIPU  BBIYMCICHUU  3HAYCHUA
TPUTOHOMETPUYECKOTO  BBIPAXEHWS] M YIOPOILEHUS  €ro.
O3HakOMJIEHHE CO CBOMCTBAMM CUMMETPUU TOYEK HA E€IUHUYHOMU
OKPYKHOCTH ¥ IPUMEHEHHE UX JJIs1 BBIBOAA (POPMYIT TPUBEICHUSL.
IIpocreiimme Pemenne mno QopMmynaMm M TPUTOHOMETPUYECKOMY  KpPYTY
TPUTOHOMeTPUYeCKHe | MPOCTEHIINX TPUTOHOMETPUUECKUX ypaBHeHM. [IpuMenenne oOmumx
YPABHEHHA U METOJIOB  pEIIEeHUs ypaBHEHUH (IIpUBEJEHHE K JIMHEHHOMY,
HepaBeHCTBA KBaJIpaTHOMY, METOJ PAa3JIO)KCHHs Ha MHOXHUTEIH, 3aMEHBI
NEPEeMEHHON) TMpU pEHICHHH TPUTOHOMETPUYECKUX YpaBHCHUH.
Ymenue OTMEYaTh Ha  Kpyre peleHus MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
ApKcunyc, O3zHakoMiIeHHE c MIOHATHUEM 0o0OpaTHbBIX
APKKOCHHYC, TpUrOHOMeTpUYeckux (yHkumid. M3ydeHue omnpenereHUuin
apKTaHI'eHC YU apKcHHYca, apKKOCHHYCA, apKTaHIeHca qucia,
dbopmynupoBaHHE HX, H300paXKEeHHWE HA  CIUHUYHOU
OKPYKHOCTH, IPUMEHEHUE NIPU PELICHUH YPAaBHEHHU.
DyHKIUM U rpadpuku
®yuknuu. [lonsitue 0 | O3HaKOMJICHME €  TOHATHEM  IIEPEMEHHOW,  IpUMEpaMu

HeNpepbIBHOCTH
byHkuun

3aBHCUMOCTEN MeXIy nepeMeHHbIMU. O3HaKOMJIEHHE C MOHSATHEM
rpaduka, onpeaesneHre NpUHAUIEKHOCTH TOUKU TpaduKy QyHKITUH.
Omnpenenenre mo Gopmyne TPOCTEHINe 3aBUCUMOCTH, BUAA €€
rpaduka. Beipaxkenue mo Qopmyne OJHONW TMEpEeMEHHON uepe3
Ipyrue. O3HakoMJIeHHE C orpezeneHueM byHKIMH,
dbopmynupoBanue ero. HaxokmeHue 0OIACTH OMpeAeNeHUus Hu
o0yacT 3HaUeHUH QYHKIMH.

CgoiicTBa pyHKUIUM.
I'padpuyeckas
HHTepIpeTanus.
Ipumepsl
(GyHKIHOHAIBLHBIX
3aBHCUMOCTEH B
peajibHBIX Mpoueccax
U SIBJICHUSAX

O3HakomIleHHE C MpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH
B peaJII:HI:IX HpOH@CC&X nu3 CMCXKHBIX JOUCILUIIIINH.
O3HakoMJIEHUE C J0Ka3aTeIbHBIMH PACCYKICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEWHOW W KBaJpaTWUYHON (YHKIHI, MPOBEICHUE

WCCIICIOBAHUSL  JIMHEWHOW, KYCOYHO-NMHEHHOW, ApoOHO-
JUHEWHOW M  KBaJApaTUYHOM (YHKUMH, TOCTPOCHHE HX
rpadukoB. Iloctpoerne u ureHwe TpadukoB  (QYHKIIHMA.

UccnenoBanue ¢ynkiuu. CocraBieHne BUIOB (QYHKIUN TI0
JAHHOMY  YCJIOBHIO, pEIIeHHE 3aJad Ha  JKCTPEMYM.
Brimonnenue npeobpazoBanuii rpaguka GyHKIUH.

OoOpaTHble QyHKIIMU

W3yuenne moHATUS oOpaTHON (yHKIMH, OmNpenencHHe BuAa U
noctpoeHue rpaduka oOpatHol (yHKIMH, HaXOXKICHUE ee
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oOnactu ompexaeneHuss U obnactu 3HaueHWid. [IpumeHeHue
CBOMCTB (DYHKIIMH TIpH HMCCIICIOBAHWU YPAaBHCHUN W PEIICHUU
3aa4 Ha JKcTpeMyM. O3HaKOMJIEHHWE C TIOHSATUEM CIIOXKHOMH

GYHKIIH.

CreneHnble,
NnoKa3areJbHbIE,
Jorapupmuyeckue
TPUTOHOMETPHYECKH e
dyHknumn.

Boruucnenne 3HaueHud GYHKIUKA TI0 3HAYCHHWIO AapryMeHTa.
OmnpeneneHne MOJ0KEHUS TOUKH Ha rpaduke Mo ee KOOpAnHaTaM
u HaoOopoT. Mcnonbs3oBaHue CBOMCTB (PYHKIMIA 7SI CpaBHEHUS
3HAYCHHM CTETeHEH 1 Jtorapru(moB.

Oo6parHbie
TPUTOHOMETPHYECKHUE
byHkuun

[Toctpoenne rTpaduKOB CTEMEHHBIX W JIOTapU(PMUIESCKUX
¢byuknuii.  Pemenue mokazaTenbHBIX M JIOrapuMHUYECKUX
YpaBHEHUII W  HEPABEHCTB II0 U3BECTHBIM  aJIrOPUTMaM.
O3HakoMJIEHME C TIOHSATHEM HEMPEPHIBHONM MEPUOAUYECKOMN
byHKIMKM, (QOPMYTUPOBAHUE CBOWCTB CHHYca M KOCHHYCA,
noctpoenre ux rpaduxkoB. O3HAKOMJIEHHE C TOHSATHEM
rapMOHUYECKUX KOJIeOAaHWH ¥ TNpUMepaMH TapMOHUYECKUX
KOJIeOaHUW JUIsl ONMUCAaHMS TPOIECCOB B (MBUKE U JIPYrHX
obOmactsax 3HaHusA. O3HaKOMJICHME C TIOHATHEM pa3pbIBHOU
nepuoanueckoi pyHkuu, GopMynupoBaHUEe CBOMCTB TaHT€HCA U
KOTaHI'€HCa, MOCTpoeHue ux rpadukos. [IpumeHeHue CBOICTB
GyHKUMI A7 CpaBHEHHUS 3HAUEHUN TPUTOHOMETPUYECKUX
byHKINH, pelenus TPUTOHOMETPUUYECKUX YpaBHECHUM.
[TocTpoenne rpadmkoB 0OpaTHBIX TPUTOHOMETPUUYESCKUX (YHKITUN
U ompeneneHue mO rpadukaM HX CBOICTB. BrimonHeHue
npeoOpa3oBaHus rpa)uKoOB.

MHoOrorpaHHUKH U KpYyIJble Tejaa

MHOrorpaHHUKHU

Onucanue U XapaKTEPUCTHUKA pa3IMYHBIX BHJIOB
MHOTOTPAaHHHMKOB, IIEPEYMCICHUE HUX DIEMEHTOB M CBOWCTB.
N300pakxeHne MHOTOIpaHHMKOB M BBIIIOJHEHHE IOCTPOEHUS Ha
M300paKEHUSIX W MOJENSIX MHOTOIPAaHHHMKOB. Bbruucienue
JUHEHHBIX  DJEMEHTOB U  YIJIOB B NPOCTPAHCTBEHHBIX
KOHUTypauusx, apryMEHTUPOBaHUE  CBOUX  CYKJIEHHUH.
XapakTepucTuka W H300pakeHUE  CEUEHHs,  Pa3BEPTKH
MHOTOTPaHHUKOB,  BBIUYMCIICHHE IUIOAACH  ITOBEPXHOCTEM.
[TocTpoeHne MpoCcTEWHIMX CEeYeHMH KyOa, MPU3MBI, MUPAMUIBL.
[Ipumenenne  ¢GakToB W CBEACHMH W3  IUIAHUMETPHU.
O3HakoMJIEHME C BHJAMH CHMMETPUA B  MPOCTPAHCTBE,
dbopMynMpoBaHUE OIPEIACICHHH ¢ CBOWCTB. XapaKTePUCTUKA
CUMMETPUN TEJl BpaLICHUS W MHOTOTPaHHUKOB. I[IpuMeHeHue
CBOMCTB CHUMMETPUM IIpU pelleHuu 3aznad. lMcmonb3oBaHue
NPUOOPETEHHBIX 3HAHUN JAJIS MCCIEJOBaHHUS U MOJEIUPOBAHUS
HECJIOKHBIX 3ajau. M300paskeHre OCHOBHBIX MHOI'OIPAaHHUKOB U
BBITNIOJHEHUE PUCYHKOB IO YCIOBHSM 3aJau.

Tesia 1 MOBEPXHOCTH
BpallleHUs

O3HakoMIIeHHE C BHJAMH TeJ BpalleHus, GopMyIupOBaHUE
UX OIpeNelIcHUNd U CBOUCTB. DOPMYIHpPOBAHHE TEOPEM O
CEUEHUHU Ilapa IJIOCKOCTBIO M IUIOCKOCTH, KacaTeIbHOM K
chepe. XapakTepucTHKa W U300paKEHUE TN BPAIICHHS, UX
pa3BepTKH, cedeHMs. PemeHne 3amady  Ha IOCTPOCHHE
CEYEHUI, BBIYUCIICHUE JUIMH, PACCTOSIHUM, YIJIOB, IJIOLIAICH.
IIpoBencHue NOKa3aTEIbHBIX PACCYKICHUHW IIPU PELICHUH
3agad. [[ppumMeHeHne CBOMCTB CUMMETPUM TIPU PEUICHUH 3a]1a4
Ha Teja BpalleHus, KomOuHammio Ten. M3o0paxeHue
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OCHOBHBIX KPYI‘HBIX TCJ U BBIIIOJIHCHHUC pHcyHKa 10 yCJIOBI/IIO
3alaun.

HN3mepenus B
reoMeTpuu

O3HakoOMJIEHHE C MOHATHSIMU IJIOAAN U 00beMa, aKCHOMaMU U
cBOMicTBaMHU. Penrenye 3agad  Ha BEIUMCICHHE IUIOMIANIEN
IUIOCKUX (DUTYp C MPUMEHEHHEM COOTBETCTBYIOIIUX (HOpMYyN U
¢dakToB M3 TUTAHUMETpHUH. l3ydeHWe TeopeM O BBIYHCICHUU
00BEMOB  TPOCTPAHCTBEHHBIX Te€Jd, peEIHIeHHe 3ajad  Ha
npuMeHeHrue Gopmysa BeIYUCIeHUS 00beMoB. M3yuenue Gopmyn
JUTS. BBIYHMCIICHUS TUIOMIA/Iel MOBEPXHOCTEH MHOTOTPAHHUKOB U
Ten BpanieHus. O3HaKOMIIEHUE C METO/IOM BBIYUCIICHHUS MJIOIIAAN
MOBEpXHOCTU cepsl. Perienne 3aaay Ha BbIYKMCIECHUE TJIOMAAEH
MMOBEPXHOCTU MPOCTPAHCTBEHHBIX TEl.

Hagana MaTeMaTH4Y€CKOI0 aHAJIHN3A

IMocaenoBaTeaLHOCTH

O3HakOMJIEHME C TOHATHUEM YHCIOBOM IOCIEN0BATEIbHOCTH,
cmocobamMu €€  3aJaHMs, BBIYMCICHUAMU €€  UWICHOB.
O3HakOoMJIEeHHME € TIOHATHEM IpeleNia IOCIEA0BaTENbHOCTH.
O3HakoMJIeHHME C  BBIYUCIEHHMEM CYMMbl  OECKOHEYHOIO
YHCJIOBOTO psifa HA MPUMEPE BBIYUCICHUS CYMMBI OCCKOHEYHO
yOBIBaIOIIEH TeoMeTpHuecKoil mporpeccuu. PemeHue 3amay Ha
npuMeHeHne (POpMyIbl  CyMMBI OCCKOHEYHO  YOBIBAIOIICH
T€OMETPUYECKON IIPOIPECCUH.

IIpousBoaHas u ee
NpUMeHeHHne

O3HakoMmJieHME €  TIOHATHEM  NpPOU3BOAHOW.  M3ydenwe u
(dbopMynupoBaHHE €€ MEXaHHYECKOTO0 U TEeOMETPUYECKOrO CMBICHa,
U3Y4EHUE aNrOpUTMa BBIUMCIEHHS TPOU3BOJHOM Ha IpUMEpe
BBIUMCIICHUS MTHOBEHHOW CKOpPOCTHM M YIJIOBOTO KO3((uIMeHTa
kacatenbHOW. COoCTaBlICHHE YpaBHEHHUsSI KacaTelbHOW B OOIEeM BHUJIE.
YcBoenne mnpaBwi auddepeHnupoBanus, TaOTUIBI TTPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIUH, npuMeHeHue it AudQepeHnrpoBaHus
(GbyHKIUMH, cOCTaBICHUS ypaBHEHUs KacaTelbHOU. M3ydueHue Teopem o
CBSA3M CBOWCTB (YHKIIMM ¥ TPOU3BOAHOM, (QOpMyTHpOBKa UX.
[IpoBeneHne ¢ TOMOIIBIO TPOU3BOAHOM HMCCICIOBAHUSA (PYHKIINH,
3aaHHON (QopMyNoi. YCTaHOBIEHUE CBSI3U CBOWCTB (DYHKIIUU U
NpOU3BONHONW MO uX rpadukam. [IpumeHeHue NPOU3BOTHON IS
pelieHust 3a1ad  Ha Hax0XJEHUE HaumOOJbLIero, HAMMEHBIIErO
3HAYEHHMSI M HA HAXOXKJICHUE DKCTPEMyMa.

HHTerpaJ u ero npuMeHeHust

IlepBooGpa3nas n
HHTerpal

O3HakoMJIEHHE C TMOHATHEM HMHTErpajia U MepBOOOpa3HOM.
N3yyenne mpaBwiia BBIUMCICHUS TIEPBOOOpa3HON H
teopeMbl HproTona-JleiibHuna. Pemenue 3amad Ha CBsI3b
MepBoOOpa3HOW W €€ MPOM3BOJHOHM,  BBIUMCICHUE
nepBooOpa3Hoil ans manHOW (yHkumu. Pemenue 3amad Ha
MpPUMEHEHHE WHTerpana Uil BBIYUCIECHUS (PU3MUYECKHUX
BEJIMYMH U TUIOIIA/CH.

JJ1eMeHThbI TCOPUH BGpOﬂTHOCTeﬁ M MaTEeMAaTHYECKOH CTATHCTHKH

DJIeMeHThI TeOpHH

W3ydyeHne  KJIacCCMYECKOTO  OMpEENIEHUsI  BEPOSITHOCTH,

BEPOATHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccmoTpenue  mpuMEpOB  BBIYMCIICHUS  BEPOATHOCTEH.
Pemienue 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIA.
IIpencraBienue O3HakOMJIEHHE C IPEJICTABICHUEM YHCJIOBBIX IAHHBIX U
JaHHBIX (TAa0JUIbI, UX XapaKTepUCTHKaMU. PemeHne npakTudeckux 3aaad Ha
AMATrPaMMBbl, 00pabOTKy  YHCIOBBIX JAaHHBIX, BBIUHCICHHE  MX
rpadgukn) XapaKTEPUCTHK.
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YpaBHEeHUS H HEPABEHCTBA

YpaBHeHnus u
CHCTEMBbI YPABHEHHH

O3HakoMJIEHME C  TOPOCTEUIIMMU  CBEACHUSIMH O  KOPHSX
anreOpanvyeckux ypaBHEHHM, MOHSATUSIMH HCCIIEOBAHUS ypaBHEHUI
U CHUCTeM YypaBHeHUH. I3yueHue TeopuM pPaBHOCWIBHOCTH
ypaBHEHHI U ee TnpuMmeHeHus. [loBTopeHue 3amMcu peleHus
CTaHJIapPTHBIX YpaBHEHHH, MPHUEMOB IPeoOpa3oBaHus ypaBHEHUHN IS
CBEJCHMSI K CTaHJApPTHOMY YpaBHEHMIO. PelieHue pannoHalbHBIX,
UppallMOHANIbHBIX,  MOKa3aTeIbHBIX M TPUTOHOMETPHUYECKHX
ypaBHeHUH U cucteM. Mcrnonp30BaHME CBOWCTB M TpaduKoB
byHKIIMKA g pemieHus  ypaBHeHWH. [loBTOpeHHWE OCHOBHBIX
MPUEMOB PEIICHUS] CUCTEM. PellleHne ypaBHEHUW C NMPUMEHEHHEM
BCeX npueMOB (pa3joKeHHs Ha MHOXKUTEIH, BBEICHUS HOBBIX
HCHM3BECTHBIX, IOJCTAaHOBKH, TrpadHueckoro Merojaa). PemieHue
CHCTEM YpaBHEHMI C IPUMEHEHHUEM Pa3JIMYHBIX CIIOCOOOB.

HepaBencrBa u
CHCTEMbI HEPABEHCTB
¢ AByMs
nepeMeHHbIMH

O3HakomileHHE € OOIIMMH BONPOCAMHU pELICHUS HEPAaBEHCTB H
UCTIOJIb30BaHNE CBOMCTB W TpaduKOB (QYHKIHMH TpU PpEHICHUU
HEpaBeHCTB. PeleHne HEPaBEHCTB W CHCTEM HEPAaBEHCTB C
PUMEHEHHEM Pa3IUYHBIX CII0CO0O0B. [Tpumenenue
MaTeMaTHYECKUX METOJIOB JUIS PEIICHUS COJEp>KaTeNbHBIX 3a7ay
U3 PA3IUYHBIX 00JIaCTel HAYKH M MPAKTHKH.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME TPOT'PAMMbBI YYEBHOH JUCHUIIJIMHBI <MATEMATHUKA»

OcBoeHHME TIpPOrpamMMbl  y4EOHOM JUCHUILIMHBI «MareMaThka» OCYIIECTBIISETCS B
npogeccuoHanbHOl oOpazoBaTenbHON opranuzanu ['AIIOY PX «ArpapHblii TEeXHHKYM»
peanu3yromeil  00pa3oBaTeNbHYI0 MPOTPAMMy CPEIHEro oO0miero oOpa3oBaHUS B TMpefenax
ocsoenust OITOIT CITO na 6a3e o61mero o6pazoBaHusl.

[Tomemenne kabunera ynoBieTBopseT TpeOoBaHusAM CaHUTAPHO-3MHUIEMHUOIOTHYECKUX
npaBui u HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) ocHaiieHO THIOBBIM 00OpYIOBAaHHEM,
YKa3aHHBIM B HAaCTOAIIMX TPeOOBaHMAX, B TOM YHCIIE CIECHUATU3UPOBAHHON y4eOHON MeOenbio
U CpeICTBaMH OOY4YEHHS, JOCTATOUHBIMU JIJISl BBIMOJIHEHUS! TPeOOBAaHUN K YPOBHIO MOJATOTOBKH
00yJaronuxcs.

B coctaB y4eOHO-METOOMYECKOTO U  MaTepHaIbHO-TEXHUYECKOro  obOecreyeHus
POrpaMMbl Y4eOHOH TUCIUTUTHHBI «MaTteMaTukay BXOMST:

* pabouee MECTO IpEIoIaBaTes;

* uH(}OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* KOMIUIEKT TEXHUYECKOH JOKYMEHTAIINY, B TOM YHCIIC TTacIIopTa Ha CpeACTBa OOyICHHS,
WHCTPYKIUH TI0 UX MCITIOJI30BAHUIO M TEXHUKE 0€30MacHOCTH;

* OubMMoTeUHBIN QOH/.

B Oubmuoreunsiit (GoHI BXOIAT y4eOHHKH, ydeOHO-MeToanyeckue KomiutekTol (YMK),
oOecrieuynBaroNe OCBOCHHE Y4eOHOW JMCIUILINHBI, PEKOMEHIOBAHHBIC WM JOTYIIECHHBIC IS
UCIIOJIb30BaHUs B Mpo(eccHoHAbHBIX 00pa30BaTENBHBIX OpPraHHU3aIUsaX, PEaTU3YIOIIHX
00pa3oBaTeNbHYIO TIPOrpaMMy cpeaHero oodmiero obpazomanus B mnpeaenax ocBoeHus OITOIT
CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

B nponiecce ocBoenus paboueit mporpaMMbl y4eOHOW TUCIMILIAHBI 00yJalomuecs HWMEIOT
BO3MOYHOCTh JOCTYIa K 3JEKTPOHHBIM y4€OHBIM MaTepUaiaM 10 MaTeMaTHKe, HMEIOITUMCS B
CBOOOJHOM JoCTyre B OuOimoreke u B cetd VHTepHET (3JEKTPOHHBIM KHHTaM, MPaKTHKyMaM,

TectaM, marepuanam EI'D u ap.).
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PEKOMEHAYEMAS JIMTEPATYPA

Jnst o0yuaromumxcst
OcHo6Hble UCMOYHUKU:
1. FO.M. Konsrun u np. Martemaruka: anreOpa U Hayajla MaTeMaTHYECKOTO aHAIIN3a,

(6azoBbrit 1 ipodmt. yposuu).10 kiaacc. — M., 2016. (3;1eKTpOHHBIN yIeOHHK).

2. IO.M. Konsarua u ap. Marematuka: anreOpa M Hadajga MaTEMaTHYECKOTO aHAJN3a,
(6aszoBbrit 1 ipodui. yposuu).11 kiaacc. — M., 2016.

3. Atanacsn JI.C., ByryzoB B. ®., Kagomies C.b. m ap. I'eomerpus (0a3oBblii U
yrayonennsiii ypouu). 10-11 kmaccsr. — M., 2020.
JlononnumenvHble UCHOYHUKU.

1. bammvakoB M.M. Marematuka: y4eOHHMK JUIsl CTYH. YUpEeXIECHUH cpen.npod.
obpazoBanus. — M., 2016.
2. A.I''MopnkoBud «AnreOpa W Hayalla MareMaTH4ecKoro aHanu3a» (0a30BBIA ypOBEHb)

10-11 knaccel, yacts 1. — M., 2016r.

s npenoaasaresei
1. ®denepanbHbiit 3ak0H Pocuiickoit ®eneparuu ot 29 nexadbps 2012r. Ne 273 O3 «O6
o0OpazoBanuu B Poccutickoii denepamum».
2. Ilpukaz MunobOpuayku Poccum ot 17 wmas 2012r. Ne 413 «OO6 yrBepKaeHUU
(eneparbHOr0 TOCYIapPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAApPTa CpeaHero (MoJHOro) oouero
00pazoBaHUsI».
3. IIpuxa3 Muno6pnayku Poccun ot 29 nexabpst 2014r. Ne 1645 «O BHECEHWH M3MEHEHU B
npuka3 MunecrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanun 1o 17 mas 2012r. Ne413 "
O6 yrBepkneHun (eaepaibHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa CPEIHEro
(mostHOTO) 00IIEro 0Opa3zoBaHus " ».
4.  Tlpuka3z Munoopnayku Poccun ot 31 nexabps 2015r. Ne 1578 «O BHeceHHHM M3MEHEHUH B
dbenepanbHBIl TOCYIApPCTBEHHBIN CTaHAAPT CpPEAHEro OO0INero oO0pa3oBaHMs, YTBEPKICHHBIN
npuka3oM MuHucTepcTBa 0OpasoBanus M Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012r.
413».
5. Ilucemo [lemapramMeHTa TOCYAAapCTBEHHOH MOJUTHKM B cdepe MOATOTOBKH pabouynx
kanapoB u JAIIO MunoOpuayku Poccum ot 17 mapra 2015r. Ne 06-259 «Pekomenpanuu mo
OpraHM3alMy  TOJY4YeHHUS CcpeAHero oOmero oOpa3oBaHusi B Ipelenax  OCBOCHUs
00pa3oBaTENBHBIX MPOTPAMM CpPETHETO MPOQPECCHOHATBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
0011ero oOpa3oBaHMs C yUeTOM TpeOOBaHUMN (eepaTbHBIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJapTOB U TMOJydyaeMoil mpodeccuyd WM CIEeUUANIbHOCTH CPEIHEro MpoQeccuoHaIbHOro
00pazoBaHUs».

Humepuem-pecypcoi

1. www. fcior. edu. ru (MadopmannoHHbie, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MATEPUAIIBI).
2. www. school-collection.edu.ru (Emunas xomtekuus nudpoBbIX 00pa30BaTEIbHBIX

pecypcoB). YdeOHOe U3TaHME.
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KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOI

JANCHUITINHBI

KoHnTposib 1 olieHKa pe3yabTaTOB OCBOEHHUS y4eOHOW AMCLUIUIMHBI OCYIECTBISETCS

npernojaBaTesieM B IpOLEecCe MPOBEACHMSI AyAUTOPHBIX 3aHATHM, TECTUPOBAaHUS, a TaKXKe

BBITOJIHEHUS 00YYaIOIIMMHUCS MHANBUAYAIBHBIX M IPYIIIOBBIX 3alaHUH, TPAKTUYECKUX paboT.

Pe3yabTaTnl 00yueHus (0OCBOEHHbIE YMEHHUS,
YCBOEHHbIE 3HAHUSA)

®opMbI U MeTO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4YeHUsl

B pe3yjabTarte o0yueHust JTUCIHUILINHE
00y4aroIuiics 10JIKeH 3HATH/TIOHUMATh:

¢ 3HAUCHUC MaTeMaTquCKOﬁ HayKI/I JJI peLHeHI/IH
3aJ1a4, BO3HUKAIOIINX B TCOPUHU U MPAKTHKE; IUPOTY
U B TO XK€ BpeMH OFpaHI/I‘IeHHOCTB HpI/IMeHeHI/IH
MaTeMaTHYECKUX METOJIOB K aHAIM3Yy |
UCCJIENOBAHUIO INIPOLIECCOB U SIBJIICHUM B IPUPOJE U
00I111eCTBE;

¢ 3HAUYCHUC HpaKTI/IKI/I n BOHpOCOB, BO3HHUKAKOIIUX B
camMoi MateMaThKe IS (OPMHpPOBAHUS U PA3BUTHS
MaTEeMaTU4eCKOU HAYKHU; UCTOPHUIO Pa3BUTHS ITOHATUS
Yypcjia,  CO3JaHHs ~ MaTeMaTH4YeCKOro  aHaiu3a,
BO3HUKHOBCHUA U paBBI/ITI/I}I FGOMeTpI/II/I;

* YHUBEPCAJLHBIN XapaKTep 3aKOHOB JIOTUKH
MATCMATHYCCKUX paccyn(;[eHHI‘/'I, nux HpI/IMeHI/IMOCTB
BO BCEX 00J1aCTAX YETOBECUYECKOH IEATEILHOCTH,

* BEPOSTHOCTHBIN XapakTep pa3IUYHBIX IPOIECCOB
OKPYKArOIIEero MHUpa.

Pemienue ynpaxxHeHuil Ha ypoke,
BHEAYAUTOPHAs CAMOCTOSITETIbHAS
pabora,
KOHTpOJIbHast paboTa.

B pe3yjabTarte o0yueHust AUCHMILINHE
00y4a0IHICA 10JIKEH YMETh:

AJITEBPA

* BBHINONHATH apuUPMETHUYECKHe JCUCTBUS HAJ
YHClIaMHi, COYeTasl YCTHbIE U MHCbMEHHbIE MPUEMBI;
HAXOJWTh MPHUOTMKCHHbIC 3HAUCHUS BEIUYUH W
MOTPEITHOCTH  BBIUMCIEHUW  (abcomoTHass |
OTHOCUTEIIbHAs); CPAaBHUBATH

YHCIIOBBIE BHIPAYKEHUS;

* HAXOJWTh 3HAYCHUS KOPHS, CTEIEHH, Jorapudma,
TPUTOHOMETPUYECKUX  BBIPAKEHUH HA  OCHOBE
ONpeNeNIeHus, HCIONb3ysl TpU  HEOOXOAMMOCTHU
MHCTPYMEHTAJIbHbIE CPENICTBA; MOJIb30BATHCA
OpuOIMKEHHOW  OLGHKOW  HpH  MPaKTHYECKHX
pacuerax;

*  BBHIIONHATH  NPEOOpa3OBaHHsI  BBIPAKCHUH,
npuMeHsisi  (QopMyJibl, CBSI3aHHBIE CO CBOMCTBaMHU
CTereHel,  yjorapuMoB,  TPUTOHOMETPHUUYECKHX
GYHKIMA; UCTOIB30BaTh MPUOOPETEHHBIE 3HAHUSA W
YMEHHsI B  TPAKTHYECKOM  JIEATENhbHOCTH U

Pewenue ynpaxHeHU Ha ypOKe,
BHEAyIUTOPHAs CAMOCTOSITEIIbHAS
pabora.
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MMOBCEAHEBHOM XKU3HU;
* U8 TPAaKTUYECKHX pPacyeToB Mo  (opmyliam,

BKIIOYass ~ (OPMYINIBI,  COAEp)KAIMEe  CTENCHH,
panukansl, JorapumMbl U TPUTOHOMETPHUECKHUE
byHKIHH, UCTIONIB3YSl ~ TPH  HEOOXOIUMOCTH
CIIpaBOYHBIE MaTepUalIbl u IIPOCTEUILNE
BBIYMCITUTEILHBIC YCTPOMCTBA.

I'EOMETPUS
* pacrmo3HaBaTh Ha  YepTEXkax H  MOJEIIX
HPOCTPAHCTBEHHEBIE bopmsr; COOTHOCHUTH
TpeXMEpHbIE  OOBEKTBI C WX  ONHCAHUSIMH,

M300paKCHISIMH,

* ONWCHIBATh B3aWUMHOE PACIOJIOKEHUE NPSIMBIX H
MJIOCKOCTEN B MPOCTPAHCTBE, apr'yMEHTUPOBATH CBOU
CYXKJIEHUsSI 00 3TOM PacIoOJIOKECHUH;

* aHAJIM3UPOBATh B MPOCTEUIIMX CIy4dasxX B3aUMHOE
pacroyioxxeHne 00beKTOB B B TPOCTPAHCTBE;

* n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U KPYTJIbIe
TeJa; BBIMOJHATh YEPTEXKHU 110 YCIOBUSAM 3a/1ad;
CTPOUTH TMPOCTEUIINE CeYeHHs] Ky0a, MPU3MBEI,
MAPaMUJIbI; pemaTh TJIAHUMETPUIECKHE n
NpOCTEUIINEe  CTEPEOMETPUYECKHME  3a7aud  Ha
HaxXOXJICHWE TEOMETPUYECKUX BEIMYMH  (IJIMH,
YIJI0B, TUIOHIa/Iel, 00BEMOB);

* WCIOJIB30BaTh MPHU PEIICHHH CTEPEOMETPUUYCCKUX
3a/1a4 MIIAHUMETPUUIECKUE (PAKThI U METO/IBI;

* TPOBOJUTH JIOKA3aTEIbHBIC PACCYXKIACHHUS B XOIE
pelieHus 3aJad; MCIOJb30BaTh MPUOOpPETCHHBIE
3HaHUS U YMCHHUS B MPAKTHYECKOW NIEATEITbHOCTH U
MMOBCEAHEBHOMN KU3HU:

* JUIA WCCAeAOBaHUS (MOIETUPOBAHUS) HECIONKHBIX
MpPaKTUYECKUX CHUTYyallMii Ha OCHOBE M3YYEHHBIX
dbopMysT ¥ CBOUCTB QUTYP;

* BBIYHCIICHUS O0BEMOB U IUIOIIAJCH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MPAKTUUECKUX
3a/1a4, UCTIONb3Ys MPU HEOOXOIUMOCTH CIPABOYHHUKHI
Y BBIYHMCIIUTEIILHBIE YCTPOMCTBRA.

Pemienue ynpaxxHeHuil Ha ypoke,
BHEAYAUTOPHAs CAMOCTOSITETIbHAS
pabora,
KOHTpOJIbHast paboTa.

Kom0Ounaropuka

* pemarh TNpoCTeHIIne KOMOWHATOPHBIC 3aJadu
METOJIOM Tiepedopa, a TaKkKe C WCIOIb30BaHUEM
M3BECTHBIX (hOpMYIL.

Pemienue ynpaxxHeHuil Ha ypoke,
BHCAYAUTOpPHAA CaMOCTOATCIIbHAA
pabora.

DYyHKUMH U rPapuKu

* BBIYHCIATh 3HAUYCHUE QYHKIHUU 10 33TaHHOMY
3HAYEHHUIO apryMeHTa IpH pa3IM4yHbIX crocobax
3amanus QyHKIINH;

* ONpeAensATh OCHOBHBIE CBOMCTBA YHCIIOBBIX
GYHKIMHA, WIUTIOCTPUPOBATh UX Ha Tpadukax;

* CTpOUTh TpauKH  HM3YYCHHBIX  (YHKIHH,
WILTIOCTPUPOBATH o rpaduxy CBOWCTBA
3IIEMEHTAPHBIX ()YHKIIHIA;

* MCIIOJIB30BATh MOHATHE (DYHKIIMH ISl OTTMCAHUS U
aHaJM3a 3aBHCHUMOCTEH BEJIMYMH; HCIOJIb30BATh

Pewienue ynpaxHeHU Ha ypOKe,
BHEAYIUTOPHAs CAMOCTOSITEIIbHAS
paborta,
KOHTpOJIbHAs paboTa.
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nproOpeTeHHbIC 3HAHUS U YMECHHUS B TIPAKTUICCKOM
ACATCIIbHOCTHU U HOBCGHHGBHOﬁ KU3HU:

* U1 ONKMCAaHUS C TIOMOUIbIO (DYHKIMI pPa3TUYHBIX
3aBUCUMOCTEH, TpPEICTaBICHUS UX TpaHuyuecKH,
WHTEpIpeTauu rpad)uKoB.

Havaja MmaTeMaTH4YeCKOIo aHAJIN3a

* HaXOJIUTh MPOU3BOIHBIE TIEMEHTAPHBIX ()YHKITUH;

* HCITOJIB30BATh MMPOU3BOIHYIO JIJIS H3yUCHUS CBOMCTB
(GyHKUIUH ¥ TOCTpOEHHs TPaUKOB;

* TPHUMCHATH TMPOM3BOJHYIO JUIA  IPOBEICHUS
NpUOIMKEHHBIX — BBIYMCIICHUN, peliarh  3aJadd
MIPHUKJIaTHOTO xXapaktepa Ha Hax0XKJIEeHUE
HarOOJIBIIEr0 1 HAUMEHBIIICTO 3HAYCHHMS;

* BBIYHCIATH B MPOCTEHIIMX CIIyYasx IUIOMAAN U
00BEMBI  C  HCIIOJIB30BAHHEM  OMPEACIICHHOTO
WHTETpaIa; MCIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS U
YMEHHsI B  TPAKTHYECKOM  JIEATENHbHOCTH U
MOBCCIHCBHON JKM3HM IS PEIICHUS TPUKIAIHBIX
3a7a4, B TOM 4YHCJIE COLHAIbHO-D)KOHOMHYECKUX U
bu3nvecKkux, Ha HaWOONbIIME W HAUMEHBIINE
3HAUCHUS, HA HAXOXKICHUE CKOPOCTH M YCKOPEHUS

Pewienue ynpaxHeHU Ha YpOKe,
BHEAyIUTOPHAsI CAMOCTOSITEIIbHAS
pabora.

JJIeMeHTbI TEOPUHU BEPOSITHOCTEH U MATEMATHYECKON CTATUCTHKH

® BBIYUCJISITH B HpOCTGfIH.IHX C.HY‘-IEUIX BepO}ITHOCTI/I
COOBITHMM Ha OCHOBE TMOJACYETAa YHCIIAa HCXOJ0B;
UCIIO0JIb30BaTh MPUOOPETCHHbIE 3HAHUS U YMEHUS B
MPAKTUYECKOW  JEATEIbHOCTH W MOBCEIHEBHOM
JKU3HH;

* IJIs1 aHAJIN3a PEATbHBIX YHCIIOBBIX JIaHHBIX,
IPECTaBICHHBIX B BUJIE IUarpamMMm, Tpa(uKoB;

* agaym3a HHGOPMAITUU CTATUCTUYECKOTO XapaKTepa.

Pewenne ynpaxHeHU Ha ypOKe,
BHEAYIUTOPHAs CAMOCTOSITEIIbHAS
paborta,
KOHTpOJIbHAs paboTa.

YpaBHeHUS M HEPABEHCTBA

. pemiatb  palnMOHaJIbHbIE, HIOKa3aTeJbHbIE,
JorapupMUUEcKue, TPUTOHOMETPUUECKUE
ypaBHEHMs,  CBOJsAlIMeCs K  JHUHEWHBIM U

KBaApPAaTHBIM, a TAKKC AHAJIOTHYHBLIC HCPABCHCTBA U
CUCTEMBI;

* HCIONB30BaTh TIpadUUYecKHii METOJ peIIeHUs
YpaBHEHU U HEPABEHCTB;

* n300pakaTh Ha KOOPAMHATHOM IIIOCKOCTU PEIICHUS
yYpaBHEHUW, HEPAaBEHCTB U CHUCTEM C JBYMs
HCU3BCCTHBIMU,

* COCTaBJIAThH U pellIaTh YpaBHEHUS U HEPABEHCTBA,
CBA3BIBAIOIINEC HEU3BCCTHBIC BCINYUHBI B TECKCTOBBIX
(B TOM 4mCIIe MPUKITAIHBIX ) 3a1a9ax, UCIOJIb30BaTh
npuoOpeTeHHbIe 3HAHUS M YMEHHUS B MPaKTHUECKOU
NEeSTEIbHOCTH U MTOBCETHEBHOM JKU3HU;

¢ 1 OOCTPOCHHA W HUCCICAOBAHUSA HpOCTCﬁHIHX
MaTeMaTUYECKUX MOJEICH.

Pewenue ynpaxHeHU Ha ypOKe,
BHEAyIUTOPHAs CAMOCTOSITEIIbHAS
paborta,
KOHTpOJIbHast paboTa.
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