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[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma o6meoOpa3oBaTenbHON yueOHOM AUCIUIUIMHA «MaTemMaTuka» Ipen-
Ha3HaueHa [yl U3yYeHUs] MaTeMAaTUKU B IPO(PECCUOHANBHBIX ~ 00pa30BaTEIbHBIX  OpPraHU3ALMIX
CIIO, peanusyonmx odpa3zoBaTeibHYIO MIPOrpaMMy CpelHEero olIiero oopa3zoBaHus B Ipezenax
OCBOCHHSI OCHOBHOM TpodeccuonanbHoi obOpa3oBatensHoi mporpamMmbel CITIO (OITOIT CITO) Ha
6a3e oCHOBHOTO 00111eT0 00pa30BaHUs MPH MOATOTOBKE KBATH(DUITUPOBAHHBIX PA00YHX, CITyKAIIUX
U CIIELUAJIMCTOB CPEAHETO 3BEHA.

Pabouas mporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpegHero oOiiero odpa3oBaHus,
MPEIBSBISEMBIX K CTPYKTYPE, COEPKAaHHUIO M pe3yJIbTaTaM OCBOEHUS y4eOHOM nuciuIinHbl «Ma-
TEMaTHUKa», 1 B COOTBETCTBUU C PeKOMEHIAIMsIMH IO OPTaHU3AINH TTOTYYSHHS CPETHETO OOIIEro
o0pa3oBaHus B Ipefiesiax OCBOCHMs 00pa30BaTENIbHBIX MPOrpaMM CPEIHEro Mpo(ecCHOHAIBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHus ¢ y4eTOM TpeOoBaHMIl (eaepanbHbIX TOCY-
JapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M MOIy4aeMOl MPO(EeCCHH U CIIEUAIbHOCTH CPEel-
Hero mpodeccuoHabHOTO o0Opa3zoBaHus (MUCbMO JlemapraMeHTa ToCyAapCTBEHHOW TMOJIUTUKHU B
chepe nmoaroroBku padounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259), Un-
CTPYKTMBHO-METOIMYECKOro nucbMa JlemaprameHTa rocyaapcTBenHoi nonutuku B cepe CIIO ot
20. 07.2020 Ne05-772 nmo opraHu3alnyuy MPUMEHEHHUS COBPEMEHHBIX METOAMK M MPOTpamMM IpEIo-
JaBaHUA MO 00MEe00pa3oBaTEIbHBIM JAUCIUIUINHAM B CHCTEME CPEIHET0 MPO(ecCHOHATBHOTO 00-
pa3oBaHMs, YYUTHIBAIOIIMX 00pa3oBaTelbHbIE MOTPEOHOCTH OO0ydJarommxcs o0pa3oBaTeIbHBIX Op-

raHM3alui, peaqu3yoIuX IPorpaMMbl CpeIHEro Npo(hecCHOHAIBHOr0 00pa30BaHusl.

Coneprxanue mporpamMMbl «MaremaTHKa» HalpaBJIEHO Ha TOCTH)KEHUE CIIETYIOMINX LEIeH:

e obecrieueHus: CHOPMHUPOBAHHOCTH MPEACTABICHUHN O COIUATBHBIX, KYJIbTYPHBIX U UCTOPHU-
YeCKHX (aKTOpax CTAaHOBIICHHSI MAaTEMATHUKH;

e obecrieueHus: CPOPMHPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO

¥ MaTeMaTHYECKOTO MBIIICHHS,

e oOecrieueHus1 CHOPMHUPOBAHHOCTH YMEHHI MPUMEHSTH MOJYyYCHHbBIC 3HAHUS TPU PEIICHUH
pa3IMYHBIX 33]1a4;

e oOecrieueHusi C(HOPMUPOBAHHOCTHU MPEACTABICHUN O MAaTEMATHKE KaK YaCcTH obmeue-
JIOBEUECKOH KyJIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIOIIEM ONKCHIBATh M U3ydaTh
peajbHbIE TIPOLIECCHI U SIBIICHUS.

Paboyast mporpamma yueOHOM TUCHMIUIMHBI «MaTemMaTuka» yTOYHsSeT coAepkKaHue y4eOHoro ma-
Tepuaa, Mmocie0BaTeILHOCTh €r0 H3YUYCHHUs, paclpeie]ieHne yIeOHbIX 4acoB, TEMAaTHKy pedepa-

TOB, BUJIbl CAMOCTOSATEIBHBIX PA0OT, YUUTHIBAs CIEUU(PUKY IPOrpaMM MOATOTOBKH KBATU(PUIIUPO-



BaHHBIX Pa0OYMX, CIY)KaIIMX W CIEIHAIUCTOB CPEIHEro 3BEHAa, OCBaWBaeMOW mpodeccuu uim

CIICIMaJIbHOCTH.

OBILIA ST XAPAKTEPUCTUKA YUEBHOU JTUCHUTUIMHBI «MATEMATUKA»

Matematuka siBisieTcsi (pyHIaMEHTaIbHOW 00I1€00pa3oBaTeNbHON JUCIUIUIMHON CO cllo-
KUBILUMCS YCTOHYUBBIM COJIEPKaHUEM U OOIUMH TPeOOBAHUSAMU K IMOATOTOBKE 00Y4arOIIUXCS.

B nmpodeccuonanbHbIx 00pa3oBaTeNbHBIX OPraHU3alMIX, peau3yIonuX 00pa30BaTeNbHYIO
nporpamMmy cpeanero ooero oopasosanus B npeaenax ocsoenuss OITOII CIIO Ha 6a3e 0CHOBHOTO
obmrero oOpa3oBaHusl, U3yUYeHHE MaTEMAaTHKH HMEET CBOM OCOOCHHOCTHU B 3aBUCHMOCTH OT TPO(H-
7151 Ipo(hecCHOHaTbEHOTO 00pa30BaHMUS.

ITpu ocoenuu npodeccuit CIIO TexHuyeckoro nmpoduiss MaTeMaTUKa U3ydaeTcs Oojee
yriayOlieHHO, Kak npoduiabHas ydeOHast AUCHUILIMHA, YYWUTHIBAIOUIAs CIEUU(UKY OCBAaUBACMBIX
npodeccuii.

OTO BBIpaXKaeTcs 4yepe3 cojieprkaHue OOydeHUs, KOJMYECTBO YacOB, BBIACIIAEMBIX HA HU3Y-
YeHHE OTAEIbHBIX TEM IMPOTrpaMMbl, ITTyOHMHY MX OCBOEHHS CTyJEHTaMH, yepe3 00bEeM U XapakTep
NPaKTUYECKUX 3aHATUH, BUbI BHEAYUTOPHONW CAaMOCTOSATEIILHONU PabOThI CTYCHTOB.

OOmrre menu U3y4eHuss MaTEMATHKH TPAIUIIMOHHO PEaTU3yIOTCS B YETHIPEX HAIPABICHUSIX
- o0miee npenacraBieHue 00 UAESIX M METOAaX MaTeMaTHKHU, UHTEUIEKTYaIbHOE pa3BUTHE, OBJIAJe-
HHUE HeOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSAMHU M YMEHUSMH, BOCIIUTATENIbHOE BO3/IEHCTBHE.

[Ipodpunuzanus neneit MareMaTHYECKOro 00pa3oBaHusl OTpPa)KaeTcs Ha BHIOOpE MPUOPHTE-
TOB B OpraHU3alfy y4eOHO JeATeNbHOCTH oOyJarommuxcs. [y Texanaeckoro mpoduis npodec-
CHOHAJIBHOTO 00pa3oBaHMsI BBIOOp Liesiel NpelycMaTpUBaeT yCUICHUE U pacIlupEeHne MPUKIIaAHO-
ro XapakTepa M3y4EeHUS MaTeMaTUKHU; MPEUMYIIECTBEHHOM OpHMEHTAllMd Ha aJlrOpUTMHUYECKHM
CTHJIb TI03HABATEILHON JI€ATEIbHOCTH.

N3yyeHne mareMaTWku Kak MPOQWIBHON 00meo0pa3oBaTebHON YUSOHON TUCIUILTAHBI,
YYHUTBIBAIOIIEH crienupuKy ocBanBaeMbix cTyaeHTamu npodeccuii CI10, obecrnieunBaercs:

- BbIOOPOM PA3JIMYHBIX MOJAXO0B K BBEIEHUIO OCHOBHBIX MOHATHIA;

- dbopMUpOBaHHEM CHUCTEMBI Y4EeOHBIX 3aJaHull, oOecreunBaOmUX 3PPEKTUBHOE
OCYILIECTBIICHUE BHIOPAHHBIX 1IEJICBBIX YCTAHOBOK;

- o0oraieHueM CIeKTpa CTHIIeH y4eOHOW NesATeIbHOCTH 33 CUET COTJIACOBAHUS C Be-
JOYUIAMH JAESTEIbHOCTHBIMU XapaKTePUCTUKaMHU BBIOpAaHHOH mpodeccum.

[IpodunsHas cocTaBisiomas OTpakaeTcs B TPEOOBAHHUSAX K IMOJTOTOBKE OOYYarOIIUXCS B
YacTu:

- oO1iel cucTeMbl 3HaHUI: coliep)KaTeIbHbIE TPUMEPHI UCTIOIb30BAHUS MaTeMaTHYe-



CKUX UJCH U METOJIOB B MPO(ECCHOHAILHON AEATEIbHOCTH;

- YMEHHI: pa3nuune B ypoBHE TPeOOBAHUN K CI0KHOCTU PUMEHSIEMbBIX aJITOPUTMOB;

- MIPAKTUYECKOT0 UCMOIb30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHU: WHAUBUAYab-
HOT'0 Y4eOHOTO OIbITa B MOCTPOCHUH MaTeMaTUUYECKUX MOJIENIC, BHITOJHEHUH HCCIIEA0BATEIbCKUX
MIPOEKTOB.

Coneprxanue y4yeOHOM AUCIUILTUHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH COJIEpIKa-
TEJbHBIMU JINHUAMU 00y4E€HUS MaTeMaTHKe:

- anrebpanyeckasi JIMHUA, BKJIIOYAIONIAs CUCTEMATH3AIMIO CBEJCHUI O YuClax; u3y-
YeHHe HOBBIX M 0000IeHHE paHee H3yYeHHBIX omepaluii (Bo3BeIeHHE B CTENEHb, W3BICUCHHE
KOpHS, JIorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U OOpaTHBIC K HUM); U3y4eHHUE
HOBBIX BHJIOB YHMCIIOBBIX BBIPOKEHUN U (OPMYJI; COBEPILIEHCTBOBAHUE MPAKTUUYECKUX HABBIKOB U
BBIYMCIUTENLHON KYJIbTYPBl, pacIIMpEHHE U COBEPIICHCTBOBAaHME ainreOpanyeckoro armrmaparta,
c(OpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €T0 MPUMEHEHUE K PEUICHHI0 MAaTEMaTHUYECKUX U MpH-
KJIaJIHBIX 3a/a4;

- TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIONIAsl CUCTEMATH3aLUI0 U pacllupe-
HUE CBEJCHUI 0 (DYHKIHSIX, COBEPIICHCTBOBAHNE TPAPHUECKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU
UIesIMU U METOJIaMHU MaTeMaTHYeCKOro aHalin3a B 00beMe, MO3BOJISIIOIIEM HCCIEA0BaTh 3JIEMEH-
TapHble (YHKIIMM M peIIaTh MPOCTEHINe reoMeTpuueckue, (Gu3nueckue W Apyrue MPHUKIaIHbIe
3a/1a4u;

- JIMHUS ypaBHEHUN U HEPABEHCTB, OCHOBAHHAsI HA TOCTPOCHUU U UCCIIEJOBAaHUM Ma-
TEMaTUYECKUX MOJIENICH, MepeceKaromascs ¢ alreOpandyeckol U TeOPETHKO-PyHKIIMOHATBHOM JIN-
HUSMHU W BKIIIOYAIONIAasl pa3BUTHE M COBEPILIEHCTBOBaHHE TEXHUKU anredpandeckux mpeodpa3oBa-
HUH JUIs1 pellieHus] ypaBHEHUI, HEPaABEHCTB U cucTeM; (OPMUPOBAHUE CIIOCOOHOCTH CTPOUTH U HC-
ClIeI0BaTh IIPOCTEHIINE MAaTEMAaTHUYECKUE MOJENIN NpU PElICHUHM NPUKIAIHBIX 3a/1ad, 3a1ad u3
CMEXHBIX U CHEIUAJIbHBIX JUCLMILINH;

- r€OMETPUYECKAsl JMHUS, BKJIIOYAIONIAs HArJsHbIE IMPEACTABICHHUS O IMPOCTPaH-
CTBEHHBIX (UTYypax U M3yUeHUE UX CBOMCTB, POPMHUpPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BO-
o0pakeHHs, pa3BUTUE CIIOCOOOB T€OMETPHUECKUX M3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOTO Me-
TOJIOB JJISl PEILICHUS] MaTEMAaTUYECKUX U MPUKIIAHBIX 3a7a4;

- CTOXaCTHUYECKasl JUHUS, OCHOBAHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHUIl, Mpe-
CTaBJICHUH O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYIKAIOIIETO MUPA.

B TemaTnueckoM muiaHe paboueil mporpamMmbl YYeOHBIN MaTepHuall HpeacTaBieH B dopMme
YepeayIoIIerocsi pa3BepThIBaHNs OCHOBHBIX COJIEpKaTeNbHBIX JMHUHN (anreOpanyeckas, TEOPETH-
KO-(yHKIMOHAIbHAS, YpaBHEHU M HEPABEHCTB, TEOMETPHUECKAsI, CTOXACTUIECKAst), YTO MO3BOJIS-

eT TMOKO HCII0JIb30BaTh MX PACHOJIOKEHUE W B3aUMOCBSI3b, COCTABIATH PabOYMil KajeHIapHBIN



IUTaH, MO-pa3HOMY yepeaysl yueOHble TeMbl (TJaBbl y4eOHHUKA), YUUTHIBas npoduib mpodeccuo-
HaJbHOTO O0Opa3oBaHus, cnenuduxky ocBanBaemoit mpodeccuu CIIO, rmyOuHy u3ydeHus MaTepra-
Ja, ypOBEHb MOATOTOBKHU CTYAEHTOB [0 MaTEMATHKE.

N3yuenne o06ueoOpazoBaTeabHOM yueOHOM IUCHMIUIMHBI «MarteMaTHka» 3aBepllaeTcs
MOJIBE/ICHUEM UTOTOB B (pOpMe SK3aMEHA B paMKax MPOMEKYTOUHOW aTTeCTAI[MH CTYCHTOB B IPO-

necce ocBoeHust ocHopHoi OITOIT CIIO ¢ nonxyuenuem cpeanero oouiero oopazosanus [ITTIKPC.

MECTO YUYEBHOU JUCIUIUIVHBI B VYUEEHOM IJIAHE

VYueOHast aucrumuinHa «MareMaTrka: anreOpa ¥ Hadala MaTeMaTHYeCKOro aHalln3a; reo-
METPUS» SBISETCS YICOHBIM MPEIMETOM 0053aTEIIbHOM MPEeIMETHON o0macTh «MaTeMaTika U UH-
dopmatuka» ®I'OC cpemnero obiero oopa3oBaHusl.

VYueOHast auctumuinHa «MaTeMaTukay u3ydaercs B 001e00pa3oBaTeIbHOM IIHKIE YIeOHO-
ro iana OITOIT CITIO nHa 6a3e 0CHOBHOTO OOIIET0 00pa30BaHUs C MOJYYECHUEM CPETHEr0 OOIIETro
o6pazoBanus [IITIKPC.

B yue6npix mnanax [MIIKPC yueOnas aucuumnnmHa «MaTeMaTHKay BXOJHUT B COCTaB OOIINX
0011e00pa30BaTeNbHBIX YUYEOHBIX JAUCIUILTUH, (OPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX 00-
nacteit ®I'OC cpegnero obmiero obpazoBanwms, st npodeccuit CIIO TexHMUeckoro mpoduis

npohecCHoHaTBFHOTO 00pa30BaHUS.

PE3VJIbTATHI OCBOEHU S YUEBHOU JIUCLIUIIJIMHEI

OcBoenue coaep:kaHus yueOHOM JUCHMILIMHBL «MaTteMaTnuka» o0ecreurnBaeT JOCTHKEHNE
CTYJIEHTaMH CIEAYIOIUX PE3YJIbTAaTOB.

JAUYHOCMHBIX:

. c(OPMHPOBAHHOCTh TPEJCTABICHUI O MaTeMaTHKe KaK YHHBEPCAIbHOM S3bIKE
HAaYKH, CPEICTBE MOACITUPOBAHUS SBJICHUHN U MPOIECCOB, 00 UAEIX U METOAAX MAaTEMaTHUKH;

. IIOHUMAHNE 3HAYMMOCTH MATEMaTHUKH Ul HAay4YHO-TEXHUYECKOTO Iporpecca,
c(OPMHPOBAHHOCTb OTHOLIEHMSI K MaTeMaTHKe KaK K YacTH OOLIeUeIOBEUYECKO KylIbTyphl uepes
3HAKOMCTBO C MUCTOPHUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEN MaTEMaTHUYECKUX UAEH;

. pa3BUTHE JIOTUYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAaXEHMS, aJITOpPUT-
MHUYECKOM KyJIbTyphl, KpHTUYHOCTH MBIIIICHUS Ha YpOBHE, HeoOXxonuMoM aisi Oynymieit mpodgec-
CHOHAQJIBHOM JESITEIBHOCTH, JIJIs TPOJIOKEHHS 00pa30BaHUs M caMOOOpa30BaAHNUS;

. OBJIQJICHUE MATEeMAaTUYECKUMHU 3HAHUSAMH U YMEHUSMH, HEOOXOIUMBIMHU B IIOBCE-

JTHEBHOM JKU3HHU, OJI1 OCBOCHUSA CMCKHBIX CCTCCTBCHHOHAYYHBIX NUCHUIUIMH U JUCHUIUIUH IIPO-



(eccoHaTBHOTO IMKIIA, 7S TOJIy4YeHUs] 00pa3oBaHUs B 00JacTsAX, HE TPEOYIOMMX yriyOnIeHHON
MaTeMaTHIECKOH MOIrOTOBKH;

. TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUH BCEH KHM3HU; CO3HATENPHOE OTHOIICHHE K HENPEepPHIBHOMY OOpa30BaHMIO KaK YCIO-

BUIO YCIEIIHOH MPodecCHOHANTBHON 1 00IIECTBEHHOM NeSTEIILHOCTH,

. TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITEITLHOM, TBOPUYESCKOW M OTBETCTBEHHOW JesI-
TEIBHOCTH;
. TOTOBHOCTh K KOJJIEKTHBHOM pabOTe, COTPYIHUUYECTBY CO CBEPCTHHKAMH B 00pa3o-

BaTEIILHOU, OOIIECTBCHHO TOJIC3HOM, YUeOHOUCCIIEI0BATEILCKOM, IPOCKTHOM M IPYTHUX BUIIAX Jes-
TEHHOCTH;

. OTHONICHHE K MPO(PECCHOHAIBHON JEATSIHPHOCTH KaK BO3MOXHOCTH y4acTHs B pe-
IICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIIeM;

MemanpeomMenHbIx:

[ YMEHHUE CAMOCTOSTEIILHO ONPEIEIIATh eI IeTCIbHOCTH U
COCTaBIISITh TUIAHBI JESTEIBHOCTH; CAMOCTOATEIHHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTH-
pOBaTh JEATEIBHOCTH; MCIIOJIB30BATh BCE BO3MOXKHBIC PECYPCHI IS JOCTHIKCHUS MOCTaBICHHBIX
eNIel ¥ pean3alyy TUIAaHOB JICATEIBHOCTH; BEIOUPATh YCIICIIHBIE CTPATETHH B Pa3IUMYHBIX CUTYya-
IUSIX;

[ ] yMEHHE TPOAYKTHBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM Jie-
ATEIHHOCTH, YYUTHIBATH TO3UIMH JIPYTUX yYACTHUKOB ACSITEIHLHOCTH, 3(PPEKTUBHO pa3perniarh
KOH()JIUKTHI,

[ BJIaJICHUEC HABBIKAMH I103HABATEIBHOM, y4eOHO-HCCIIEIOBATEIBCKON M MPOCKTHOU
NeSITeIbHOCTH, HABBIKAMH Pa3peIICHHs TPOOJIEM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB PEUICHHsI MPAKTUISCKUX 3a/1a4, MPUMEHEHHUIO PA3TUYHBIX METOI0B TIO3HAHHS,

[ ] TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSTEIbHOW WH()OPMAIMOHHOIIO3HABATEIHHON
NeSITeTbHOCTH, BKJIFOUAsi YMEHHE OPUCHTUPOBATHCS B PA3IIUYHBIX HCTOYHHKAX WHPOPMALIUU, KPH-
THUYECKU OLIEHUBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYyYaeMYI0 U3 Pa3IHIHBIX HCTOYHHKOB;

[ BJIaJICHHUE SI3BIKOBBIMHU CPEJCTBAMU - YMEHHE SICHO, JIOTHYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBHIE CPEJICTBA;

[ ] BJIQJICHUE HABBIKAMHU TO3HABATCIILHON pediiekcnr KaK OCO3HAHHUS COBEPIIACMBIX
JNEHCTBUI M MBICITUTEIHHBIX MPOIECCOB, UX PE3yJbTATOB M OCHOBAHWM, TPAHUI] CBOETO 3HAHUS H
HE3HAHMS, HOBBIX TIO3HABATENILHBIX 33/1a4 U CPEACTB UX JOCTIIKEHIS,

[ IEJICYCTPEMJICHHOCTh B MOMCKAaX W MPUHSATHH PEIICHHH, COOOPa3UTEILHOCTh M HH-
TYHIIHSI, PA3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABICHHH; CIIOCOOHOCTh BOCIPUHUMATEL KPacoTy H

FapMOHUIO MUDPA;



npeomemmoix:

. c(hOpMUPOBAHHOCTH MPE/ICTABICHUM O MATEMATHUKE KaK YaCTH MUPOBOU KYJIbTYpHI U
0 MecCTe MaTeMaTHKU B COBPEMEHHOW LMBHIM3ALMU, O CIIOCO0AX OMUCAHUS Ha MAaTeMaTUYECKOM
A3BIKE SBIICHUH peaJbHOT0 MUPA;

. c(OpPMUPOBAHHOCTh TMPEACTABICHUH O MATEMATHKEYECKHX TMOHATHUAX KaK O BaX-
HEUIIUX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIIOIIUX ONMKUCHIBATH U U3Y4YaTh pa3HbIe MPOLECCHI U SIB-
JICHUST; TOHUMAHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUSI MAaTEMaTHYECKUX TECOPHUH;

. BJIQJICHUE METOJaMU JI0OKa3aTelIbCTB M QJITOPUTMOB PELICHUS, YMEHUE UX TpHUMe-
HSITh, POBOJUTH JI0Ka3aTeIbHbIC PACCYKICHHUS B XOJI€ PEIICHUS 3a/1a4;

. BJIQJICHUE CTAaHAAPTHBIMU IPUEMAMU PEIICHUS PallUOHATIBHBIX U
UPpALMOHATBHBIX, MOKA3aTEIbHbIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUN U HEPABEHCTB,
WX CHCTEM; UCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MTPOTpaMM, B TOM YHCIIEC ISl TIOWCKA IyTH
pElIeHNs U WLTIOCTPALUU PeIleHus
YpaBHEHHUN ¥ HEPABEHCTB;

. c(OpPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TMOHSATHUSIX MATEMATHUYECKOTO
aHaJn3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh MOBeJAcHUE (DYHKITHH, UCTIOJIb30Ba-
HUE MOJTYYCHHBIX 3HAHUM JJIsl OMUCAHUS U aHAJIKN3a pealbHbIX 3aBUCUMOCTEN;

. BJIa/ICHWE OCHOBHBIMH MOHATHSIMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKIX
¢durypax, uX OCHOBHBIX CBOMCTBax; C)OPMUPOBAHHOCTh YMEHUS paclo3HaBaTh HA YepTekax, MO-
JIENSIX U B peaJbHOM MHpE TeoMeTpHuecKrue (PUrypbl; IPUMEHEHNE U3YYCHHBIX CBOMCTB r€OMETPH-
4ecKuX GUryp v GOpMyJ U PEIICHUS T€OMETPUICCKIX 3a/1a4 M 3a7a49 ¢ MPAKTUICCKUM COJIepIKa-
HUEM;

. c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O MpOIlecCcax U SBICHUSX, UMEIOIIUX BEPOAT-
HOCTHBIM XapakTep, O CTATUCTHYECKHX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpe, 00 OCHOBHBIX TMOHSI-
THSAX JIEMEHTAPHON TEOPUH BEPOSITHOCTEH; yMEHUN HAXOAUTh U OLICHUBATh BEPOATHOCTH HACTYII-
JIeHUs] COOBITUN B MPOCTEUIINX MPAKTUYECKUX CUTYyalUsSX U OCHOBHBIE XapaKTEPUCTUKU CIydaid-
HBIX BEJIMYUH;

. BJIa/ICHE HABBIKAMHU HCIOJB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpU pe-

NICHUHU 3a4a4.



COJEPXXAHUE YYEBHOM JUCLIUITIVHBI

BBenenue
MaremaTrka B HayKe, TEXHUKE, JKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJIOTHUIX M MPAKTUIC-

CKO# nesrenpHOCTH. Llenmu v 3a1aun u3ydeHuss MaTeMaTHKH pu ocBoeHuu npodeccuii CI10.

AJI'EBPA
Pa3BuTHne NOHATHSA 0 YHCIIE
Lensle u paunoHanbHble uncna. JlelicTButenbHble uncia. [IpubnmkeHHbIE BBIYUCICHUS.
KomriexkcHble yncia.
KopHu, crenenn u jorapumpl

Kopuu u crenenn. KopHu HatypaiabHOM CTENEHU M3 YKCia U UX cBoMcTBa. CTeneHu ¢ pa-

OUMOHAJIBHBIMHU IIOKA3aTCIIIMHU, UX cBoricTBa. CTemneHu ¢ JIEMCTBUTEIILHBIMM MOKa3aTeIISIMU. Csoii-
CTBa CTEIEHH C ACHCTBUTEILHBIM IIOKA3aTEIIEM.

Jlorapugm. Jlorapudm umcina. OcHOBHOE JOrapupMHUUECKOE TOXKIECTBO. JlecATHUHBIC H

HaTypaibHbIe Jjorapudmel. [IpaBuna aeiicTBuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBAaHHUIO.

IIpeobpazoBanue anredpandeckux BblpaxkeHuil. [IpeoOpa3oBanue panvoHanbHBIX, UppALIU-

OHAJILHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTapU(PMUYECKUX BHIPAKEHUH.

Ilpakmuueckue 3anamus:

Apudmerndeckue IeWCTBUS HAJ YUCIIAMH, HAXOXICHUE TMPUOIMKEHHBIX 3HAUYCHUI BEIU-
YUH M TTOTPEUTHOCTEH BBIYUCIICHHUH (a0COIIOTHOW M OTHOCUTEIHHOM), CPABHEHUE YHCIIOBBIX BBIpa-
JKEHUM.

Brruucnenue u cpaBHeHuEe KOpHER. BhINOIHEHNE pacYeTOB ¢ paguKalaMu.

Pemrenne nppanuoHanbHbIX ypaBHeHMN. HaxokneHuwe 3Ha4eHUN CTENEHEH ¢ palMOHaJIb-
HbIMU TIOKazaTessiMu. CpaBHeHHe ctenieHel. [IpeoOpa3oBanust BEIpaKEHUN, COACPKAIIUX CTEIICHU.
Pemienne nokazaTenbHbIX ypaBHEHUH.

Pemenne npuknaaHbeIx 3a1ay.

Haxoxxnenne 3HaueHwid joraprudmMa Mo MpoU3BOIBHOMY OCHOBaHHIO. [lepexon oT ogHOro
OCHOBaHUs K Apyromy. Beruncnenue u cpaBHenue jorapudmos. JlorapubmupoBanrue U MOTEHIH-
pOBaHUE BBIPAKECHU.

[TpuGnuxeHHbIe BEIYMCIICHUS U PELICHUS IPUKIIaIHBIX 3a/1a4.

Pemenue norapudmMuuecknx ypaBHEHUH.



OCHOBbI TPUTTOHOMETPUHN

OcHoBHble noHsATus. Panuannas mepa yria. BpamatensHoe nBuxeHue. CHHYC, KOCHUHYC,

TaHI'CHC U KOTAaHI'CHC YHUCJIia.

OcCHOBHbIE TPUTOHOMETPUYECKUE TOXAECCTBA. DopMyJibl TpuBeAcHUs. POPMYIIBI CIOKEHUS.
@opmynsl ynBoenus @opmyinel noioBuHHOTO yria._IIpeoOpa3oBaHusi mpoCTEHIINX TPUTOHOMET-
pudeckux BelpakeHuil. [IpeoOpasoBaHue CyMMBbI TPUTOHOMETPUYECKHX (DYHKIIUI B TIpOHU3BEICHHUE
U TPOU3BENIEHUS B CyMMYy. BblpakeHue TpUroHoMeTpuuecKux (pyHKIMI yepe3 TaHreHC MOJIOBUH-
HOT'O apryMEHTa.

TpUroOHOMETPUYECKUE YPABHEHHUS W HEpaBeHCTBA. [IpocTeuiune TPUTrOHOMETPUUECKUE

ypaBHeHus. [IpocTelinne TpUroHoMeTpUIECKUEe HEPABEHCTRA.

OO6paTHble TpUroHoMeTpuyeckue GyHKIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus:

PannansbIll METOA U3MEPEHUS YTIIOB BPALICHUS U CBSA3b C IPaJyCHONU MEPOM.

OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA, (DOPMYJIIBI CIIOKEHUS, yABOCHHS, TIpeoOpas3o-
BaHME CYMMBbl TPUTOHOMETPUYECKUX (YHKIMH B MPOU3BEACHUE, IIPeoOpa3oBaHuE MPOU3BEIACHUS
TpUrOHOMeTpHUUYecKHX (GyHKUMN B cymmy IIpocTteiinye TpuroHoMeTpuyeckue ypaBHEHUs U Hepa-
BEHCTBA.

OOpaTHble TPUrOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, ApKKOCHHYC, apKTaHT€HC.

®YHKIMH, UX CBOMCTBA U TPA®UKA

Oynkiuu. O6IacTh ONpEneIeHNs 1 MHOKECTBO 3HaUeHUH; rpaduk GyHKIIUH, TTOCTPOE-

HUe rpauKkoB QYHKLUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CBoiicTBa (YHKIIMU: MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAHUYCHHOCTD, MEPHOANY-
HOCTb. [IpoMexxyTKu Bo3pacTaHus U yObIBaHUS, HAUOOJIbILIEE U HAUMEHBIIIEE 3HAUEHUS, TOUKH KC-
TpeMmyma. I'papuueckas unrepnperanus. [IpuMeps! GyHKINOHAIBHBIX 3aBUCUMOCTEH B pealibHbIX
npoleccax U ABleHUAX. Apupmernyeckue onepanuu Haj GyHKuusaMu. CroxHas QyHKIUS (KOM-
no3unus). [ToaTue o HenpeprIBHOCTH (HYHKIIHH.

O6parsbie @yHknmu. O6macTh onpeneseHuss U 00JIacTh 3HAUYCHUH 0OpaTHOH (YHKIWH.

['padpux obpaTHO# GyHKIIUH.



CrenenHsble, IOKa3aTelbHbIE, JJOTapu(pMUUYECKie U TpUuroHoMmerpuyeckue ¢pynkuun. O6par-
HbIE TPUTOHOMETPUIECKUE (PYHKIINH.
Omnpenenennst pyHKIUN, UX CBOMCTBA U TpadUKH.

HDGO6DaSOBaHI/I${ I‘Dad)I/IKOB. HapanneanLIﬁ NEpeHOC, CUMMCTPHUA OTHOCUTCIILHO ocel

KOOPJMHAT U CHMMETPHSI OTHOCUTENIFHO Havajla KOOPIUHAT, CAMMETPHS OTHOCUTEIBHO IPSIMOM
y = X, PacTsSHKCHUE U CXKAaTHE BJIOJIb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamus:

ITpumepbl 3aBUCUMOCTENH MeXy MEPEeMEHHBIMU B PEAJbHBIX MPOLECCaX U3 CMEKHBIX
mucuuruinH. Onpenenenue ¢yHkumid. [Toctpoenue n urenue rpaduxoB ¢ynkiumii. Mccnenoa-
Hue ¢yHkiuu. CBOHCTBA JIMHEHHOH, KBaIPaTUIHOM, KYyCOUHO-THHEHHON U IPOOHO - TUHEHHOM
dbyukumii. Henpepriabie u nepuoanueckue Gpyaknuu. CBoWcTBa U rpad Kk CHHYCa, KOCHHYCA,
TaHreHca u Kotanrenca. O0paTHble PYHKLINU u ux rpaduxu. OdpatHble
TpuroHomerpuyeckue Gynkuuu. [IpeodpazoBanus rpaduka GyHkuuu. 'apmornyeckue koaeda-
Hus. [IpuknagHsle 3aga4n.

HOK@.?»&TGJ'IBHLIG, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHHA U HCPABCHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarensHOCTH. CIIOCOOKI 3aJaHKS U CBOMCTBA YHCIIOBBIX IIOCIEIOBATCILHOCTEH.

[Tonsatue o npenene nocienoBareabHOCTU. CyllleCTBOBaHKE Mpeieia MOHOTOHHOM OrpaHUYE€HHOM
nocneaoBarenbHocTH. CyMMHpOBaHHE MOCIe0BaTeNbHOCTEH. beckoHeuHO yObIBaroIIas reoMer-
pUYecKast Mporpeccus U ee cymma.

[powussoaHas. [TousTue 0 Mpon3BogHON QYHKINH, €€ TEOMETPUUECKUNA U PU3NYECKUN
CMBICI. YpaBHEHHE KacaTelbHOU K rpaguky @yHkuuu. [Ipon3BogHbIe CyMMBI, pa3HOCTH, TPOU3BE-
JeHus1, yacTHOTO. [Ipon3BoIHBIE OCHOBHBIX 3JIeMEHTapHbIX GyHKUUN. [I[puMeHnenne npon3BoaHON
K HccienoBaHuio GyHKIMI 1 mocTpoenuto rpadukos. [IponsBoanbie 00paTHOM QYHKINU U KOM-
MO3UINH (PYHKIIUH.

[TpuMeps! UCTIOTB30BaHMS IPOU3BOIHOM I HAXOXKICHUS HAWITYYIIIETO PEIICHUs B TIPH-
KJIQJHBIX 3a/1auax. Bropas nmpousBoHas, e€ reoMeTpudeckuii u pusnyecknii cmpica. Haxoxaenue
CKOPOCTH 7Sl TIpo1iecca, 3aJaHHoro (hopmyson u rpadukom.

IlepBooOpa3nas u unTerpai. [IpumMeneHne onpeaeaIeHHOro HHTEerpaja s HaXOKICHUs

ioaan KpuBoauHenHou tpaneunu. ®@opmyna HetoToHa - Jleitouuna. [Ipumepsl npuMeHeHus
UHTErpana B GU3MKe U FeOMETPUH.

Hpaxmuuecxue 3aHaAmus:



YucroBast IOCIE0BATEIBHOCTD, CIIOCOOBI €€ 3aJjaHusl, BBIYMCICHUS YWICHOB IIOCIIEI0BA-
tenbHOCTH. [Ipenen nocnenoBarenbHOCTH. beckoHeuHO yObIBarolas reoMeTpuYecKas Iporpeccusi.

[IpounsBogHass, MEXaHUYECKUI U TEOMETPUUYECKUI CMBICI TPOU3BOTHOM.

VYpaBHeHue kacaTenbHOU B 001meM Bue. [Ipasuna u popmynsl quddepenurpoBanus, Tad-
JMLIa IPOU3BOIHBIX AIeMeHTapHbIX pyHKIMiA. MccnenoBanue (yHKIMU C TIOMOIIBIO TPOU3BOIHOM.
Haxoxxnenrne HanOobIIero, HANMEHBIIETO 3HAUYSHHSI U OKCTPEMAITbHBIX 3HAYCHUN (YHKIINH.

Hurerpana u nepsoobpasnas. Teopema Hetorona-Jleitonuma. [Ilpumenenne naTeTpaia K

BBIYUCIICHUIO (1)I/I3I/I‘IGCKI/IX BCINYHH U Hnomaz[eﬁ.

YPABHEHUMA 1 HEPABEHCTBA

VYpaBHECHUS 1 CUCTEMbI YPAaBHCHUM. PaHI/IOHaJ'IBHBIe, HppauOHaJIbHBIC, ITOKA3aTCIIbHBIC U

TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBbIE IPUEMBI UX pelIeHUs (pa3I0kKEeHNEe Ha MHOKUTENH, BBEIEHUE HOBBIX HEU3BECT-
HBIX, TTOJICTAHOBKA, TpaUuecKuii METO).

HepasencrBa. PaninonanbHble, HppalMOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUUECKHE
HepaBeHCTBAa. OCHOBHBIE PUEMBI HX pelieHus. Vcnoap30BaHne CBOUCTB U rpaduKoB QyHKIUI
IIPU pEIlIEHUU YpaBHEHUN 1 HepaBeHCTB. MeTon nnTepBanoB. M300pakeHne Ha KOOpIMHATHON
IUIOCKOCTH MHOXKECTBA PEILICHUN YPAaBHEHUI U HEPABEHCTB C IByMS IIEPEMEHHBIMH U UX CUCTEM.

ITpuknagHele 3a0a4u. HpI/IMCHCHI/IC MAaTEMaTHYICCKUX METOA0B UL PCIICHUA COACPIKATCIIb-

HBIX 3a]1a4 U3 PA3JIUYHBIX 00JIacTel HAyKU U MpakTHKU. HTepnpeTanus pe3yibrarta, yueT pealib-

HBIX OI'PaHUYECHUMN.
Ilpakmuueckue 3anamusn:
Kopnu ypasHenuii. PaBHocunbHOCTS ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHUH.
OcHOBHbIE TIPUEMBI PELICHNS yPaBHEHUN. Perienne cuctemM ypaBHEHHUM.

Hcnons3oBanne cBOMCTB U rpadKoB GYHKIIUN JUTsl peIIeHUsT ypaBHEHUH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEN

DJieMeHThl KOMOMHATOPUKH. OCHOBHBIC MOHSATHS KOMOMHATOPUKH. 3a/1a41 Ha MOACYET YHUC-

Ja pa3MelleHHH, IepecTaHOBOK, coueTaHuil. Pemenue 3aau Ha nepeOop BapuantoB. Popmyia Ou-

HoMa HproToHa. CBoiicTBa OMHOMHHAIBHBIX KO3 duuneHToB. Tpeyronsauk [Tackans.

DneMeHTbl TeopuH BeposiTHOCTER. CoOBITHE, BEPOSTHOCTH COOBITHS, CII0KEHUE U YMHOXKE-

HUe BeposTHOcTeH. [ToHATHE 0 HE3aBUCUMOCTH COOBITHIA. [luCKpeTHas ciydaiiHasi BETMYUHA, 3aKOH



ee pacnpenencHus. YucaoBble XapaKTEPUCTUKUA JUCKPETHOH Cily4anHOM Benu4duHbl. [lonsaTue o 3a-
KOHE OOJIBIIINX YHCEIL.

DJIEMEHTHI MaTEeMaTUYECKON CTaTUCTUKH. [IpeacTaBieHne JTaHHBIX (TaOIUIIbI, THATPAMMBI,

rpa¢ukn), reHepaibHasi COBOKYITHOCTb, BEIOOpKa, cpeiHee apudpmeTndyeckoe, Meauana. [lonstue o
3a/layaXx MaTEMaTHUECKON CTATUCTUKH.

Pemenne npaktuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

Ilpakmuueckue 3anamusn:

HcTopus pa3BuTHsS KOMOUHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKHU U UX POJIb B pas-
JUYHBIX chepax uenoBedeckoil xusHenesTenpHoctu. [IpaBuna kom6uHaTopuku. Pemenne komOu-
HATOPHBIX 3a7a4. Pa3Menienusi, couetanus 1 nepectaHoBku. buaoM HploToHA 1 TpeyroiabHUK
[Tackansa. [IpuknagHeie 3a1a4un.

Kiaccuueckoe onpezneneHue BEposSsTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMA O CYyMME Be-
positHOCTEN. Brruncnenue BepositHocTer. [Ipukitanueie 3agaun. [IpencraBieHue 4uCIOBBIX JaH-

HbIX. [IpukiiagHele 3agaum.

I'EOMETPUA

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

B3aumHOe pacnonoxkeHue ABYX NpAMBIX B IpocTpaHcTBe. llapamnenbHocTh mpsiMoil u
mockocth. [lapannenbHocTs mockocTell. IlepnennukynapHocTs npsiMoit U miiockocTu. [lepnen-
JUKYJISIp Y HAaKJIIOHHas. YTOJI MEXKIy IPSAMON U IJIOCKOCTBIO. JIByIpaHHBIN yroj. YTOI MEXAy
IJIOCKOCTAMU. [IepeHIuKyIApHOCTD ABYX IIIIOCKOCTEM.

I'eomerprueckue mpeoOpa3oBaHuUs MPOCTPAHCTBA: MAPALICIbHBINA MEPEHOC, CHMMETPHSI OT-
HOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe npoextupoBanue. [lnomans oproronansHOM mpoekiuu. M3o0paxkenue mpo-
CTPaHCTBEHHBIX QUTyp.

MHoOrorpaHHuKHu

Bepmunsl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHororpaHHsie yribl. Bwimykiibie
MHOTrOTrpaHHuKH. Teopema Dunepa.

[Tpusma. [Ipssmast u HaknonHas npusma. [IpaBunbpHas npusMma. [apamnenenunesn. Ky6.

[Tupamuna. [IpaBunpHas nupamuaa. ¥Ycedennas nupamuja. Terpasap. Cummerpun

B KyOe, B mapaJuieNienumnesie, B mpu3Me 1 Mupamuie.

Ceuenus Ky0a, IPU3MBbI U TUPAMU/IBL.

[IpencraBneHre o0 MpaBHIBHBIX MHOTOTPAaHHUKAX (TeTpasap, KyO, OKTa’ap, AOAEKa’ap U
HUKOCAdIP).

Tena v MOBEPXHOCTH BpaIlEHUs



[unmunaap u KoHyc. YcedeHHbI koHyc. OcHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa-
3ytomiasi, pa3BepTrka. OceBble CEUeHHs U CEUCHHUs MapasuiesIbHbIe OCHOBAHMUIO.

[ap u chepa, ux ceuenus. KacarenbHas INIOCKOCTH K cdepe.

HN3mepenus B reomeTpuu

O6nem u ero usmepenue. UurerpanbHas ¢popmysa oobema.

®opmyIbl 00beMa Ky0a, IpSMOYTOIBHOTO MapajuIeenuIie/1a, TPU3MBL, IIITHHIpa. Dopmy-
761 00BEMa nupaMua U KoHyca. @opMyJisl IO TOBEPXHOCTEN WIMHIPA U KOHYyca. Popmy-
761 00beMa mapa u mwiomaau cepsl. [lomodue Ten. OTHOMIEHUS TUIONAACH TOBEPXHOCTEH B 00b-
€MOB MOIO00HBIX
Ted.

KoopanHaTtel 1 BeKTOPBI

[IpsimoyrosbHas (IekapToBa) cHCTeMa KOOPAWHAT B MpocTpaHCTBe. Popmynia paccTOSHUS
MEXIy IBYMsI TOUKaMU. Y paBHEHUs c(hepbl, INIOCKOCTH U MPSIMOH.

Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpOB. ClioKE€HUE BEKTOPOB. Y MHOKEHHE BEK-
TOpa Ha 4uCJIO. Pa3iokeHne BEKTOpa 110 HAIPABICHUAM. YTOJI MEXKIY IBYyMs BeKkropamu. IIpoek-
s BeKTopa Ha ock. KoopaunaTel BekTopa. CKajasipHOE MPOU3BEICHUE BEKTOPOB.

Hcnons3oBanne KOOpMHAT U BEKTOPOB MPHU PEHICHUU MATEMAaTHYECKUX U MPUKIIATHBIX 3a-
Jau.

IIpakTHYecKHne 3aHATHS:

[Ipu3Haky B3aMMHOIO PACIIOIOXKEHUS MPSMBIX. YTOJI MEXIy NpsMbIMU. B3aumHoe pacno-
JIO’)KEHHE MPSAMBIX U MJIOCKOCTEH. Ilepnenaukynsp U HaKJIOHHAS K IUIOCKOCTH. YTOJ MEXIy Nps-
MOM M IUIOCKOCTBI0. TE€opeMbl 0 B3aMMHOM PAaCIOJIOKEHUH MPSIMOM U TIIOCKOCTH. Teopema o Tpex
NepHeHANKYISIPAX.

[Ipu3Haky u CBOMCTBA NMapalieIbHbIX U MEPIEHANKYISPHBIX TNIOCKOCTEH.

PaccrosiHMe OT TOUKM 10 MJIOCKOCTH, OT MPSIMOM 10 IJIOCKOCTH, PACCTOSIHUE MEX]Y IUIOC-
KOCTSIMHU, MEXKIY CKPEIIMBAIOIIMMH TMPSMBIMH, MEXIY MPOU3BOJBHBIMU (UTYpaMH B MPOCTPaH-
CTBE.

[TapamiensHOE NPOEKTHUPOBAHME M €ro CBOWCTBA. Teopema O IIIOIAAU OPTOrOHAJIBHOMN
NPOEKIIMA MHOTOYTOJIbHUKA. B3anMHOE pacrionokeHue MpoCTPaHCTBEHHBIX (QHUTYD.

Paznuunbie Buabl MHOTOTpaHHUKOB. VX n300paxenus. CeueHusi, pa3BEpTKH MHOTOTPAHHU-
koB. [lmomane moBepxHoctu. Buapl cummerpuii B npoctpanctBe. CHMMETpUs TeN BpalleHHUS U
MHOTOT'PAaHHUKOB. BBI4uciieHre miomaneid 1 00beMoB.

Bekropel. JleiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpAUHAT B MPOCTPAHCTBE.

YpaBHEHHE OKpPYKHOCTH, Chephl, MIIOCKOCTU. PaccTossHne mexay Toukamu. JleWcTBus c
BEKTOpPaMH, 33JJaHHBIMU KoopauHaTamMu. CKalsipHOE MPOU3BEAECHUE BEKTOPOB. BeKTOpHOE ypaBHe-

HUC HpHMOfI M TIOCKOCTH. Vcrionn30Banue BCKTOPOB IIPU AOKA3ATCIILCTBC TCOPEM CTCPCOMETPHUHU.

JI1s1 BHEay JUTOPHBIX 3aHATHI CTYJIECHTaM, Haps1y C PELIEHUEM 3a7a4 U BBIIIOJIHEHUS IIPaK-

TUYECKUX 3aJJaHHI, MOKHO MPEIJIOKUTh TEMbI UCCIEIOBATENIbCKUX U peepaTUBHBIX paboT, B KO-



TOPBIX BMECTO CEpHUM OTIAEIBHBIX MEJKUX 3a1ad U YIPAKHEHUN IPEIIararoTCsl CIOKETHBIE 3aja-
HUS, TpeOyIolue AIUTENbHON paboThl B paMKaX OJIHOM MaTeMaTH4ecKol cUTyaluu. DTU TEMbI MO-
I'yT ObITh MHAMBUIYAJIbHBIMH 33JJaHUSIMHU, HO MOTYT IpEAJaraThCsl U IpymIe CTYACHTOB Ul COB-
MECTHOTI'O BBIIIOJIHEHMS UCCIIEIOBAHNUS.

[TpumepHnbie TeMbl pehepaToB (JOKIAI0B), UCCIAEAOBATEIBCKUX IPOCKTOB

. HenpepsiBHble 1pobu

. [IpuMeHeHNe CI0XKHBIX MPOLIEHTOB B AKOHOMUYECKUX pacuyeTax
. [TapannenbHOe NPOEKTUPOBAHUE

. Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATHCTUKE

. BekropHoe 3a1anne npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE
. CrnoxeHre rapMOHUYECKUX KOJIeOaHU

. I'paduueckoe pernieHne ypaBHEHHI 1 HEPABEHCTB

. [IpaBuiibHBIE U IOy IPABUIIBHBIE MHOTOI'PAaHHUKU

. Konundeckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE

. [onsatue nuddepenimana u ero NPUIOKEHUSI

. Cxembl bepHyJ11M TOBTOPHBIX UCTIBITAHUI

. HccnenoBanue ypaBHEHUI U HEPABEHCTB € TapaMETPOM

TEMATHUYECKOE INTAHUPOBAHUE

Texuuueckuit npoduiab npoheccuoHaIbHOro 00pa30BaHUs

[Tpu peanmsaryu copepkanus 00meo0pa3zoBaTeIbHON y4eOHOUM TUCIUTUIMHEI « MaTemaTh-
ka» B npeaenax ocsoeHus: OIIOIT CITO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus C MOTyICHHEM
cpenuero odmiero oopazosanus [IITKPC makcumanbHast yueOHast Harpy3ka oOy4Jaromuxcsi COCTaB-
JSIeT:

o npodeccusim CIIO Texumueckoro npodunst —359 wacoB. U3 HuUX - ayauropHas (o0s3a-
TeJbHAs) HAarpy3ka oOydaroluxcs, BKIoYasi MpakTUYeCKue 3aHATHs, - 323 4acoB; KOHCYJIbTaI[UH-

18 yacos, sk3aMeHBI-18 yacoB

KomnuectBo yacos

Bun yuebHo# paboThl
[Mpoduie npodeccroHambHOr0 00pa30BaHUs: TEXHUYE-

CKUH

aynTOpHBIC amsTHg [P TOM THCIIC IPAKTHUECKHX
Coneprxkanue 00ydeHHs Y p

BaHATUN

BBenenue 2 -




1.Pa3BuTHE NOHATHA O YHCIIE 8 4
2.Kopnu, creneHu u sorapu@msl 20 14
3.IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE, 10
4.KombunaTopuka 16 6
5.KoopanHaTsl 1 BEKTOPBI 13 8
6.0OCHOBBI TPUTOHOMETPUHU 25 12
7.OyHKIMU U rpaduKu 24 8
8.MHOrorpaHHMKH 1 KpyTJble Tena 24 8
9.Hauana MmaTemaTH4eCcKOro aHaINU3a 32 11
10.1HTerpan u ero npuMeHeHue 18 10
11,91emMeHTbI TEOpUU BEPOSITHOCTEN U 10 6
MaTeMaTHYECKOM CTaTUCTUKU
12.VpaBHeHUs 1 HEPABEHCTBA 20 6
Hroro 222 101
KoncyabTanuu 18
IMpoMe:xxyTOouHas1 aTTecTanus B popme 18
DK3aMeHa
Bcero 359

XAPAKTEPUCTHUKA OCHOBHBLIX BUJIOB JEATEJIBHOCTUCTYAEHTOB

Coneprxanne 00ydeHUs

XapaKTepI/ICTI/IKa OCHOBHBIX BHJ0B ACATCIBHOCTHU

oOyuarorierocs (Ha ypoBHE yUeOHBIX JIEHCTBUI)

BBEJEHUE

BBenenue

] O3HakOMJIEHME C pOJbI0 MAaTeMaTUKU B
HayKe, TEXHUKE, JKOHOMHUKE, HH(OPMAlMOHHBIX

TCXHOJIOIUAX U HpaKTI/I‘leCKOﬁ JACATCIIbHOCTH.

] O3HakoMJIeHHE C LEISIMHM W 3aJa4aMU H3Y-
YEeHUs1 MaTeMaTUKU Ipu ocBoeHuH npogeccuii CI1O

u criermmanbaocrer CIIO.

AJIT'EBPA

Pa3BuTne mOHATHA O UmCIIe

[] BrimonasaTe apudmMeTnueckue ASHCTBUS Hal
YHCIIaMU, COYETast yCTHBIE U MUCbMEHHBIE TPUEMBIL;
] HaXOIUThb HpI/I6JII/DKCHHI>Ie 3HAUYCHUS BCJIN-

YMH W MOTPEUIHOCTH BBIYMCICHUHN (aOCOMIOTHAA U




OTHOCHUTEJIbHAS); CPaBHUBATh YUCIOBBIC BBIPAXKE-
HUS;
[ HAaXOJWTh OIIMOKU B TPeoOpazoBaHUSNX U
BBIYHUCIICHUSX (OTHOCHUTCS KO BCEM IYHKTaM MIpO-

IpaMMBlI).

Kopuu, ctenenu, gorapudmbl

] O3HaKOMUTBCS C TIOHATHEM KOpHS n-H cre-

[ICHU, CBOMCTBAMM DPAJUKAIOB U C IPaBHIAMHU

CPaBHEHHEM KOPHEH.

] @opMynMpoOBaTh OIPEACIICHUE KOPHI U

CBOMCTBAa KOpHEU. BBIYUCIATE U CpPaBHUBATH KOP-

HU, JIeNaTh MPUKUAKY 3Ha4eHus KopHs. [IpeoOpa-

30BBIBATH YUCIIOBBIE U OYKBEHHBIE BBIPAXKEHHUS, CO-

JeprKallie pajuKasbl.

] BeimonusaTe pacuersl mo ¢GopmyiaMm, co-

JiepKaIIUM paJuKaibl, OCYLIECTBIIsAI HEOOX0AUMbIE

MOJICTAHOBKH U ITPe0Opa3oBaHusl.

] Onpenensats PaBHOCHUIIBHOCTb

BBIPAYKEHUH C paarKaIaMH. Pemars

UppaLMOHAIIbHBIE YPaBHEHUS.

] O3HAaKOMUTBCS C TIOHATUEM CTENEHU C AeH-

CTBUTEIIBHBIM I10Ka3aTEIIEM.

] Haxomute  3HaueHUs CTETICHH,

UCMONb3Yys NPH HEOOXOIUMOCTH HHCTPYMEHTAllb-

HBIE CPEJICTBA

] 3anuchiBaTh KOPEHb N-H CTENEHU B BHJE

CTETNEHH C APOOHBIM MMOKa3aTeIeM U HA000POT.

[ PopMyIUpPOBATH CBOMCTBA

CTETICHEW. BBIUHCIATH CTENEHM C palMOHAIBHBIM
[IOKa3aTelIeM, JieNaTh

MPUKUAKY 3HAYCHUA CTCIICHU, CPABHUBATH CTCIICHU.

] [TpeoOpa3oBbIBaTh UYUCIOBBIE U OYKBEHHBIC
BBIDQKEHUS, COJIEpXKAIIUE CTENEHH, MPUMEHSISA

cBOMCTBA. PemaTe nokasaTesbHbIe yPABHEHUS.

] O3HAaKOMHUTBHCSA C TPUMEHEHHEM KOpHEH U




CTEIICHEeH IIpU BBIYUCIICHUU CPCOAHHUX, IIPpHU ACICHUH
OTpE3Ka B «30JI0OTOM CCUYCHHN. PemraTs IIpUKJIIAa-

HBIC 3a/1a4Y1 Ha «CJIOKHBIC ITPOICHTHI.

[TpeoOpazoBanme anreOpanvdecKux BhI-

paKeHH

[ BremonsaTh peoOpa3oBaHus BBIPAKEHHIH,
npuUMeHsst OPMyYJIbI, CB3aHHBIE CO CBOMCTBAMHU

CTerneHel u norapu@mos.

[ | OmnpenensaTh 007aCTh AOMYCTUMBIX 3HAUE-
HUI JorapumMuuecKoro BelpaxkeHus. Pemars yo-

rapupMHUECKUE YpaBHEHHUS.

OCHOBbI TPUTTOHOMETPUUN

OCHOBHBIE TOHATHSA

L N3yunts paguaHHBI METOJ U3MEPEHHUS yI-
ITOB BpalllEHWs] U HUX CBSI3b C TPALyCHOW MEpOH.
1300pakaTh yribl BpalleHUs Ha OKPY>KHOCTH, CO-
OTHOCHUTbH BEJINYMHY YIJIa C €r0 PACIIOJIOKEHUEM.
] ®opMyIUpPOBaTh OINPEAEIEHUSI TPUTOHO-
METPUUYECKUX (YHKIMM JJIs YIJIOB MOBOPOTA U IS
OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJbHHUKA U

00BACHATH UX B3aMMOCBSI3b.

OCHOBHBIE
TPUTOHOMETPHUCCKHE

TOXICCTBA

|| HpI/IMCHﬂTI) OCHOBHBIC TPUTOHOMCTPUYCCKHUC
TOXACCTBA JId BBIYUCICHUA 3HAYCHHI TPUTOHO-

METPUUECKUX (DYHKIMH 110 OHON U3 HUX.




[TpeoOpazoBaHUs TPOCTEHIITHX
TPUTOHOMETPUIECCKUX

BBIPAKEHUI

L N3yunts ocHOBHBIE (POPMYJIBI TPUTOHOMET-
pun: (HOpMYIIBI CIIOKEHUS, yIBOCHHS, TPeoOpa3o-
BaHUS CYMMBbl TPUTOHOMETPHUYECKUX (YHKLUUH B
MPOM3BECHUE U MPOU3BEICHHUS B CyMMY U IpUMe-
HATH IIPU BBIYUCIICHUHU 3HAYCHUA TPUTOHOMCTPUYUC
CKOI'0 BEIpaXKEHUA U YIPOIIECHUS €T0.

] O3HaKOMUTBCA CO CBOMCTBAMHU

CUMMETPUM TOYEK Ha E€IMHUYHOM OKPYXKHOCTH U

NPUMEHSTH UX U1 BBIBOAA (DOPMYJT IPUBEACHUS.

IIpocreniue
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABCH-

CTBa

] Pemats o popmynam u mo TpUrOHOMETpPHU-
MECKOMY KpYTy MpPOCTEHIINE TPUTOHOMETPUUECKUE
YpaBHEHHUS.

] [TpumeHsTh O0IIMEe METOIbl PElIeHUs YpaB-
HeHUW (TpUBEJCHUE K JIMHEHHOMY, KBaJpaTHOMY,
METOJ Pa3IoKEHHUS Ha MHOXKUTENH, 3aMEHBI Iepe-

MEHHOW) TMpU pEUIeHMH TPUTOHOMETPUUYECKUX|

YPaBHEHUM.
L OtMmeuaTh Ha Kpyre pemeHus MpoCTEHIInX|
MMNUATOOOMATNAUALACKIAY HANARAIICTR

APKCUHYC, aDKKOCHHYC, aDKTAHI'€HC YuCla M O3HAaKOMUTBCS C MOHSATHEM OOPATHBIX TPHU-

FOHOMETPUYECKUX (YHKLHUH,
] W3yuuts omnpeneneHus apKCUHycCa, apKKo-
CHHYyCa, apKTaHreHca uucia, (HopMyJIHpOBaTh HX,

n300pakaTh Ha EJUHUYHON OKPYKHOCTH, IpUMe-

HATh IIPH PEIICHUH VDaBHCHUHN.

®YHKIIUU, UX CBOMCTBA U TPAOUKU

DyHKIMHU

[MonaTue o0 HEMPEepPHIBHOCTU (HYHKIIUU

] O3HaKOMUTBCA C TMOHSATUEM NEPEMEHHOM,
[IpUMEpPaMU 3aBUCUMOCTEN MEXKy IIEPEMEHHBIMH.

] O3HaKOMUTKCS ¢ IOHATHEM TpaduKa, onpe-
NMeATh MPUHAIIICKHOCTD TOUYKH TPapuKy (YyHKINH.
[lo dopmyrne mpocTeimieil 3aBUCUMOCTH OIpeJie-
nsaTh BUJ ee rpaduka. Beipaxats mo ¢popmyie oany)|

MEPEMEHHYI0 Yepe3 JpyTHe.

L O3HaKOMUTBCA € ONpeIeTICHUEM




¢byHkumu, popmynupoBats ero. Haxoauts obnacth

onpeniesieHust U 00JacTh 3HaAUYCHUN (DYHKITHH.

CBoiicTBa QyHKIMH.
I'paduueckas unrepnperarus. [Tpume-
pbl PYHKLIMOHAIBHBIX 3aBUCHUMOCTEN B

PCAIBHBIX MpoHeccax U ABJICHUAX

] O3HAaKOMUTBCA C TpUMepaMu  (PYHKIHOA
HAJIBbHBIX 3aBUCUMOCTEN B peajbHBIX MpOIeccax U3
CMEXHBIX TUCIUIUINH.

] O3HaKOMUTBCS C JI0Ka3aTEIbHBIMH PacCyk-
IMTEHUSIMA HEKOTOPBIX CBOMCTB JIMHEMHON W KBaJpa-|
TUYHON (YHKIUI, MPOBOAUTH HCCIEIOBAHUE IIU-
HEIHO, KyCOUHO-TMHEHHOU, TPOOHO - JTMHEHHOHN U
KBaJpaTUYHOM (yHKUUH, CTPOUTh HX TpadUKH.
CtpouTth u unTath rpaduxu GyHknuii. McciemoBath
byHKIIH.

] CocraBnath BUI (YHKIUH IO JaHHOMY]
YCJIOBHUIO, PEIIATh 3aa4l Ha SKCTPEMYM.

] BoimonusaTe  mpeoOpazoBaHusi  rpadukal

Ob6patnble QyHKIUH

] W3yunth moHSATHE O0OpaTHOW (yHKUUH,
onpeneNniaTh BUA W CTPOUTh TIpaduk oOpaTHON
(yHKINH, HAXOTUTH €€ 00JIacTh ONpeeNeHHs U 00-
mactb 3HaueHui. [IpumeHsTH cBoMcTBa (QyHKIUM
[pU UCCIICI0BaHUM YPAaBHEHUH U MPU PEIICHUU 3a-

/a9 Ha 9KCTPEMYM.

L O3HaKOMUTBHCA C TMOHATHEM CIIOKHOU (PYHK-

LIUU.




CKHe 1 TpuroHomerpuieckue Gyukmuu. O0-

paTHbIE TPUTOHOMETpUYECKHe GYHKINUU

CrerneHHbIe, TOKa3aTeNIbHEIC, TorapugMude- |m Beruucnsate 3HaueHUs (QyHKIIUU MO 3HAUE-

HUIO apryMmeHTa. OnpeaensaTh MoJI0KEHHE TOUYKU Ha
rpaduke 1Mo ee KoopauHaTaM U Ha000POT.

L] Hcnonp3oBaTh CBOMCTBA (PyHKUMUA  J17Is]
CpaBHECHHMSI 3HAUCHUH CTETICHEH U JIOTapu(MOB.

] Crpoutb rpaduKy CTENEHHBIX W Jorapud-
MUYECKUX (DYyHKITHIA.

] Pemars mnokaszarenbHble W Jorapudmuye-
CKHE YpaBHEHHS U HEPAaBEHCTBA IO M3BECTHBIM all-
FOpUTMAaM.

] O3HaKOMUTBHCS € MOHSITHEM HENPEPHIBHOU
nepuoanYeckor (pyHkuuu, (GopmMyIMpoBaTh CBOM-
CTBa CHHYCa M KOCUHYCa, CTPOUTH UX I'padUKH.

] O3HaKOMHUTBCS € MOHITHEM FapMOHUYECKHX
KOJICOAHWH U TpUMepaMH TapMOHUYECKHUX KoseOa-
HUI Ul ONKCAHUS MPOLIECCOB B (PU3UKE U APYTHUX|
001acTAX 3HAHUS.

] O3HaKOMHUTBCS C TOHSATHUEM Pa3pBIBHOU Ile-
puoguveckoi GyHKIUHU, HOpPMYITHPOBATH CBONCTBA

TaHTeHCA U KOTAHT€HCA, CTPOUTH UX TpadUKH.

L [TpumensTh cBoiicTBa (DyHKUMN IS cpas-
HEHHMS 3HAUYEHUI TPUTOHOMETPUYECKHX (PYHKLUI,

UIS1 peIIEHNs] TPUTOHOMETPUYECKUX YPAaBHEHHM.

] Crpoutb rpaduku OOpaTHBIX TPUTOHOMET-
pruecKuX (YHKIUN U ONPEeNATh 10 rpadukam Hx

CBOMCTBA.

] BrimonasTh ipeobpazoBanue rpaduKkos.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBaTenbHOCTHA

| O3HAKOMHUTBECS C MOHATHEM YKCJIOBOH II0-
CHCﬂOBaTGHBHOCTH,CHOCO6aMHfGGSaHaHHH,BHHHC-
VICHUSIMH €€ YJICHOB.

| O3HaKOMHUTHCS C TTOHSATHEM npeaciia mocjic-

MOBaTCIIbHOCTH.




m  O3HaKOMHTHCS C BBIYMCIICHHEM CYMMBI Oec-
KOHEYHOT'O YUCJIOBOTO Psijia Ha TMPHUMEPE BBIYHCIIC-
HUSI CYMMBI OECKOHEYHO YOBIBAIOIIEH reoMeTpHYe-
CKOM MPOTPECCHH.

m Pemate 3amaun Ha nmpuMeHeHHE (HOPMYIIBI CyM-
MBI OECKOHEYHO yOBIBAIOIICH T€OMETPHUISCKOM TIPO-

[PECCHH.

HpOI/ISBOI[HaH " €€ IPUMCHCHUC

m  O3HaKOMMTHCA C NOHATHEM IIPOU3BOJHOM.

m  IByunts u ¢GopMyIHpoBaTh €€ MeXaHHue-
CKHMI U T€OMETPUYECKUIN CMBICII, U3YYUTh AITOPUTM
BBIUMCIICHHS MTPOU3BOJHOM Ha MpHUMEpe BbIYMCIIE-
HUsT MTHOBEHHON CKOPOCTH W YTJIOBOTO KO3 HHUIIH-
€HTa KacaTeJIbHOM.

m  CocraBiiTh ypaBHEHHME KacaTelbHOHl B 00-
1M BHJIE.

B Beiyunts mpaBuna auddepeHupoBaHus,
TaOJIUIly NPOU3BOJHBIX 3JIEMEHTApHBIX (DYyHKLUIA,
OpUMEHATh i AuddepeHurnpoBanus (HyHKIUH,
IUISL COCTABJICHUSI yPAaBHEHUS KacaTEIbHOM.

B  /3yuuTh TEOpPEMBI O CBSI3U CBOMCTB (PYHKIIMH
Y IPOU3BOAHOM, (hOPMYIUPOBATH UX.

m [IpoBoguTh C NMOMOULIBIO NPOU3BOIHON HC-
ciefioBaHue (PyHKIMH, 3aJaHHON (HopMyITOii.

B YcTaHaBIMBaTh CBSI3b CBOWCTB (YHKLUUHU H
MPOW3BOTHOMN TT0 UX TpaduKaM.

m  [IpuMeHATH NPOM3BOAHYIO IS PEILICHUS 3a-
a4y Ha HaxOXJIE€HUE HauOOJIbIIEro, HaUMEHBIIETO

BHAYCHHA U HAa HAXOXICHUC SKCTPEMYyMa.




[lepBooOpa3Hast U UHTETpal

m  O3HaKkOMHTbCS C TIOHATHEM UHTErpansa Hu
MepBOOOPA3HOIA.

m  VI3yuuts npaBuia BBIYUCICHUS NEepBOOOpa3-
HOI1 1 Teopemy HproToHa- Jleitbnuna.

m  Pewmarp 3amaun Ha CBsI3b MEepPBOOOpa3HOU U]
ee ¢ MPOU3BOAHOM, Ha BBIYUCICHHE TIEPBOOOPA3HON
711 JTaHHOU (DYHKITHH.

m Pemare 3agaun Ha NPUMEHEHHE WHTErpaal
Ui BBIYMCIICHUS (DPU3MYECKUX BEIMYMH U IUIOIA-

mei.

YPABHEHUAA

N HEPABEHCTBA

'YpaBHEHUs U cucTeMbl ypaBHeHU HepaBeH-
CTBa M CCTEMbI HEPABEHCTB C JBYyMs Mepe-

MCHHBIMHU

B O3HaKOMHTBCS C NPOCTEUIIMMH CBEIACHUIMMU
0 KOpHSX anreOpandyeckux ypaBHEHUH, C MOHATHS-
MU UCCIIE0OBAHMS YPABHEHUM U CUCTEM YPaBHEHUM.

B lI3yuuTh TEOpUIO PABHOCUIIBHOCTH YpaBHE-
HUI 1 ee mpuMeHeHue. [IoBTOpuTh 3amuch pemenus
CTaHJApTHBIX YPAaBHEHUI, IPUEMBI IPe0Opa3oBaHus]
YPaBHEHHH AJI CBEICHMSI K CTaHIAPTHOMY ypaBHe-
HUIO.

m Pemare panuoHaJbHBIE, HPPALUMOHAIBHBIC,
MOKa3aTEeNIbHBIE 1 TPUTOHOMETPUUECKHUE YPABHCHHUS
1 CUCTEMBI.

m  lcnons3oBaTh cBoicTBa M rpaduku (yHK-
LUN U1 pelleHus ypaBHEHUH. [I0BTOpUTH OCHOB-
HbIE [IPUEMBI PELLICHUS CUCTEM.

m Pemars ypaBHEHHs, IPUMEHSA BCE IPUEMBI
(pa3noXeHne Ha MHOXHTENH, BBEJICHHE HOBBIX He-
M3BECTHBIX, MIOJICTAHOBKA, I'pa)UUeCKUil METON).

[ Pemate cuctempl ypaBHEHMH, IPUMEHSA
pa3iaudHbie crIoco0bl. O3HAKOMUTRCS ¢ OOIIMMHU BO-
[IPOCAaMHU PEIICHUS HEPABEHCTB U HCIIOJIb30BAHMS
CBOWCTB U rpagukoB (YHKIMN NPHU pelIeHUH Hepa-
BEHCTB.

| Pemate HCpaBCHCTBA MW CHUCTCMbI HEpa-




BEHCTB, IPUMEHSIS pa3JIMYHbIE
CIOCOOBI.
m [IpumeHsaTr MaTeMaTHYECKHE METOABI Ul pe-
[ICHUS] COAEPIKATENIbHBIX 3a/1a4 U3 PA3IUYHBIX 00-
lTacTed HayKW W NpakTUKU. VIHTepnpeTupoBaTh pe-

3YJIbBTAThI, YUYUTHIBATH PCAJIBHBIC OrPpaHUYCHUS.

DJIEMEHTBI KOMBUHATOPUKU, TEOPMM BEPOITHOCTEN 1

CTATUCTUKNA

OCHOBHBIE ITOHATHS KOMOHHATO-

PUKH

m  V3yuurh npaBuia KOMOMHATOPUKU U MPUMEHSTH MIPH pe-
MICHUN KOM6HHaTOprIX 3ajgay.

] PemaTts koMOMHATOpPHBIC 3a/1a4M METOOM Tiepedopa U 1o
MpaBUIly YMHOXKEHUS.

m  O3HaKOMHTHCS C MOHATHUSAMHU KOMOMHATOPHUKH: pa3Melle-
HUSMHU, COUCTAHUSIMU U MEPECTaHOBKAMH M (HOpMyIaMu IS UX|
BBIUMCIICHHUSL.

[ OOBACHATH U TPUMEHATH (POPMYJIBI IS BBIYHCIICHUS
[Pa3MEIeHUI, IEPECTAHOBOK U COUETAHUMN NP PEIICHUU 3a/1a4.

] O3HakoMuThCa ¢ OMHOMOM HbIOTOHA W TPEYTOJBLHUKOM|
[Tackass.

m Pemarh mpakTH4ecKHe 3a/Jaud C HMCIOJb30BAHHEM IOHS-

TUI 1 IDABUII KOMOWHATODUKH.

D71€eMEHTBI TCOPHUU BEPOATHO-

cTen

B V3yuurs KIaccuueckoe ONpelesIeHUe BEPOSITHOCTH, CBOM-
CTBA BEPOSATHOCTH, TEOPEMY O CYMME BEPOATHOCTEH.
[ Paccmotpers nmpuMepsl BBIYMCIIEHHsI BEPOSITHOCTEH. Pe-

1aTh 3a/1a4M Ha BBIYUCIICHUE BEPOSITHOCTEN COOBITHI.

[MpencraBneHune NaHHBIX (TaOIH-

I1bI, TUArpaMMBbl, FpaduKn)

| O3HaKOMHTBCS C MMPEACTAaBJICHUEM YHCJIOBBIX HAaHHBIX U
X XapaKTCPHUCTUKaAMU.
| Pematsn MPAKTUYCCKUC 3aJa4r HaA

06pa60TI<y YHCIOBBIX JAaHHBIX, BBIYUCICHHUEC UX XaPAKTCPUCTHK.

I'EOMETPUA




[IpsiMBbI€ M TUIOCKOCTH B IPO-

CTpaHCTBE

m  DopMynupoBaTh U IPUBOJUTH J1I0KA3ATEILCTBA PU3HAKOB
B3alMHOI'O PACIOIOXKEHHS NPAMBIX U IJI0cKocTell. Pacio3HaBarth
Ha yepTekax U MOJENAX pa3judHble Cydau B3aMHOIO PACHO-
IOKEHHSI IPSIMBIX U TJIOCKOCTEH, apryMEHTUPOBATh CBOU CYXkJe-
HUSI.

m  DopMynHMpoBaTh ONpENEICHUs, IPU3HAKU U CBOMCTBA Ia-
PAJUIETIBHBIX U MEPIEHAUKYISPHBIX IUIOCKOCTEH, IBYTPAHHBIX U
IMTUHENHBIX YTJIOB.

] BBINoaHATE MOCTPOEHUSI YIJIIOB MEXKIY MPSMBIMHU, Mpsi-
MO U IJIOCKOCTBIO, MEX/y TUNIOCKOCTSIMHU I10 OIIMCAHUIO U PacIIo-
BHABaTh UX HA MOJEIISX.

] [IprMeHsATh MPU3HAKK M CBOICTBA PACIOJIOXKEHUS TPS-
MBIX U TUIOCKOCTEH MpuU perieHnu 3aaad. M3o0paxars Ha pUCYH-
KaX ¥ KOHCTPYUPOBATh HAa MOJEISAX MEPIEHIUKYISPhl U HAKIOH-
Hble K IUIOCKOCTH, MpsMBIE, NapajuieibHbIE IIOCKOCTH, YIJIbI
MEX 1y PSMOI U MJIOCKOCTBIO U 00OCHOBBIBATh IIOCTPOEHUE.

m Pemars 3a7aun Ha BBIYMCIEHUE T€OMETPUYECKUX BEIIU-
uuH. ONUCHIBaTh PACCTOSHHUE OT TOUKH /10 IUIOCKOCTH, OT MPSAMON
0 MJIOCKOCTH, MEXKIY IJIOCKOCTSAMHU, MEXIY CKPELIUBAIOIIIMY]
NPSIMBIMH, MY TPOU3BOJIBHBIME (DUTYPAMHU B IIPOCTPAHCTBE.

] @opMyIMpOBaTh U JOKA3bIBATh OCHOBHBIE TEOPEMBI O
[PACCTOSTHUSX (T€OPEMBI CYIIECTBOBAHUS, CBONCTBA).

| I/I306pa)KaTB Ha 4YCPTECkKaxX U MOLACIAX PpaCCTOAHUA U

CYXKIACHUA. OHpCI[eJISITB W BBIYUCIIATH paCcCTOAHUA B IMPOCTPAH-
ctBe. [IpuMeHsATh GOPMYIBI M TEOPEMBI TUIAHUMETPHH UIS pe-
[ICHUS 3a/1a4.

B O3HAaKOMHUTBCS C MOHATHUEM MAPAIIIEIBHOTO MPOEKTUPO-
BaHUs U €ro cBoucTBaMHU. POpMyIupOBaTh TEOPEMY O ILIOLIAIN
OpTOFOHaHBHOﬁ IMPOCKIMKU MHOT'OYT'OJIbHUKA.

m  [IpumensaTs Teopuio ajis 000CHOBAHUS MTOCTPOSCHUN U BBI-

YUCIIEHUH. ApPryMEHTUPOBATh CBOU CY)KJIEHUS O B3aMHOM pac-




MHOrorpaHHUKH

| OmnuceiBaTh U XapaKTCPU30BaATh PA3JIMYHBIC BUAbI MHOI'O-
CPaHHUKOB, ICPCUUCIATE UX 3JICMCHTBI U CBOMCTBA.

] N300paxaTh MHOTOIPAaHHUKU U BBIMOJIHATH MOCTPOEHUS
Ha N300paKEHUAX M Ha MOJIETIIX MHOTOTPaHHUKOB.

B BplUMCIATH JIMHEWHBIE DJIEMEHTHl U YIVIBI B IIPOCTPaH-
CTBEHHBIX KOH(pUTYpalusix, apryMeHTHPOBATh CBOU CYXKIACHUSI.

] XapakTtepu3oBaTh W H300pakaTh CEYCHHS, Pa3BEPTKH
MHOTOIPAHHUKOB, BBIYUCIIATH IIJIOIIAINA TOBEPXHOCTEN.

m  Crpouth mpocTeiiiiue cedeHus KyOa, MpU3MBbI, MUPaAMU-
el [IpuMeHaTs (hakThl ¥ cBeIeHUs U3 TUTAHUMETPHH.

m  O3HAaKOMUTBHCA C BHJAAMH CHUMMETPUA B MPOCTPAHCTBE,
(dbopMyTUpOBaTh ONpPENENICHUS W CBOMCTBA. XapaKTepU30BaTh
CUMMETPUH TEJ BPALLEHNUS © MHOTOTPAaHHUKOB.

m  [IpuMeHATH CBOIICTBA CUMMETPHUU NIPU PEIIEHUU 3a/]a4.

m lcnonp3oBaTh MpHOOpETEHHBIE 3HAHUS MAJSI HCCIEI0Ba-
HUA 1 MOACIIUPOBAHNA HCCIIOXKHBIX 3a/iay.

m  l300paxaTh OCHOBHBIC

MHOI'OI'PaHHUKH W BBIIIOJIHATL PUCYHKH 110 YCJIOBHAM 3a1a4.

Tenau TIOBCPXHOCTHU BPAIICHUA

m  O3HaKOMHTBHCS C BHAAMHU TeJ BpalleHus, (GOpMyIHpPOBAThH
WX OIpEIEIICHHs U CBOMCTBA.

B DopMynaupoBaTh TEOPEMBI O CEYEHUH LIAPA INIOCKOCTHIO U
0 TUIOCKOCTH, KacaTelbHOU K cepe.

m  XapakTepu3oBaTh U M300pakaTh Teja BPAIICHH, UX Pa3-
BEPTKH, CEUCHHUSI.

m  Pemarh 3a7a4M HAa MOCTPOEHUE CEYEHUM, HA BBIYUCIICHUE,
IIJIMH, pacCTOSIHUM, yrioB, momaaci. [IpoBoanTs qokasaTesnb-
HBIE PACCYXACHUA MPU PEIICHUH 3a]1a4.

[ [IpuMeHATH CBOMCTBA CHMMETPUH IIPU PELICHNUH 3a4a4 Ha

T€JIa BpalllCHHUs, Ha KOM6I/IHaHI/IIO TECII.



M3mepeHus B reoMeTpun

B O3HaKOMHUTHCS C NOHATHSIMH IUIONIAAU U 00BbEMA, aKCHO-
MaMH U CBOMCTBaMHU.

[] Pemate 3amaun Ha BBIYUCIICHHUE TUIOMIAACH TUIOCKUX (DH-
Typ, IPUMEHSISI COOTBETCTBYIOIINE POPMYIBI U (DaKThI U3 TUIaHU-
METpHH.

B VByuuTh TEOpEeMBl O BBIYHCICHUU OOBEMOB IPOCTPAH-
CTBEHHBIX TEJI, pelaTh 3a/ladyd Ha NMPUMEHEHHUE (POPMYIT BBIUMCH

IIeHus 00BEMOB.

m  U3yuurs dopMyibl 1Sl BHIYMCICHUS IUIOLIAAECH MOBEpPX-
HOCTEl MHOTOTPAHHHUKOB U TeJl BpameHus. O3HaKOMHUTBCS € Me-

TOAOM BBIYHCJICHUS IIJIOIAIN ITOBECPXHOCTHU C(l)epbl.

[] Pemrats 3a7aum Ha BBIYMCIECHUE IUIONIAICH MMOBEPXHOCTH

MPOCTPAHCTBEHHBIX TEJL.

KOOpI[I/IHaTBI H BCKTOPbI

m O3HAKOMHUTBCS C IOHATHEM BEKTODA.
N3yunTts nexkapToBy CHUCTEMY KOOPAMHAT B IIPOCTPAHCTBE, CTPO-
UTh I10 3aJIaHHBIM KOOpAMHATaM TOYKHU U IIOCKOCTH, HAXOJIUTh
KOOPJMHATHI TOYEK.
[ ] HaxonuTh ypaBHEHHS OKPYXHOCTH, c(epbl, IIOCKOCTH.
BeIunciiaTh paccTosTHUS MEX Yy TOUKaMHU.

B V3yuuTs CBOMCTBA BEKTOPHBIX BEJIMYMH, IIpaBUjIA Pa3Jio-
JKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MTPABUIIA HAXOXK-
JI€HUS] KOOPAMHAT BEKTOPA B POCTPAHCTBE, NPaBUIA IEHCTBUH C

BCKTOpaMHU, 3aJaHHBIMHU KOOPpAHWHATaAMHU.

m  [IpuMeHATH TEOpHUIO NPH PELICHUU 3a7a4 Ha JEHCTBUSA C
BeKTOpaMu. M3y4nTh CKaIpHOE MPOU3BENEHUE BEKTOPOB, BEK-
TOPHOE ypaBHEHHE MPSAMOW U IJIOCKOCTH. IIpuMeHsTh Teopuro
IIpU PELICHHUH 3a7a4 Ha JCHCTBUS C BEKTOpPaMH, HA KOOpPJMHAT-
HBIII METOJl, Ha MPUMEHEHHE BEKTOPOB JJIsl BBIYUCICHUS BEJIU-

YUH YTJIOB U PACCTOSHUN.

| O3HAKOMUTHCS C A0Ka3aTCJIbCTBaAMU TCOPEM CTCPCOMCT-

pUU O B3aMMHOM DPACHOJIOKEHUH MPSAMBIX U IJIOCKOCTER C HUC-

IIOJIb30BAHUEM BEKTOPOB.




YYEBHO-METOJUYECKOE 1 MATEPUAJIbHO-TEXHMYECKOE OBECIIE-
YEHUE ITPOI'PAMMBI YYEBHOM JUCLIUITJIMHEI «MatemaTukay

OcBoenne mporpamMmbl y4eOHOM AUCHUTUTHHBI «MateMaTuka» mpeanojaraeT Hajau-
yre B MpoQecCHoHaIbHON 00pa3oBaTeIbHON OpraHM3alud, pean3ylomell o0pa3oBaTelb-
HYIO TIpOrpaMMy cpeaHero oomero oopazoBanus B npenenax ocsoenus: OINOIT CIIO na 6a-
3¢ OCHOBHOTO 00111er0 00pa3oBaHus, yueOHOTO KaOUHETa, B KOTOPOM MMEETCSI BO3MOKHOCTh
obecreynTh CBOOOAHBINA NOCTYN B VIHTEpHET BO BpeMs yueOHOTO 3aHATHS U B TMEPHOJ
BHEYUYEOHOM AEATEIbHOCTH 00YYarOIuXCs.

[Tomemenne KaOuWHETa [OJDKHO YIOBIETBOPSTH TpeOoBaHusiM CaHHUTapHO-
AMUAEMUOJIOTHYeCKUX TpaBmil 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo TH-
MOBBIM 000PYIOBaHHEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSX, B TOM YUCTIE CHICIIMATU3U-
pOBaHHOU y4eOHOW MeOenblo U CpeACTBAMU OOYYEHHs, TOCTATOYHBIMH JUIS BBITOJIHEHHS
TpeOOBaHUI K YPOBHIO MOJITOTOBKU O0YYarOITUXCSI.

B kabunHeTe MODKHO OBITH MYJIBTHMEINHHOE 000pYI0BaHUE, TTOCPEICTBOM KOTOPO-
ro y4acTHHKU 00pa30BaTEeNbHOrO MpoIlecca MOTYT MPOCMATPUBAaTh BU3yallbHYIO0 HHPOpMa-
IIUIO 110 MaTeMaTHKe, CO3/1aBaTh IPE3CHTAIlUH, BUICOMATEPHAIIbl, HHbIC JOKYMEHTBI.

B cocTaB yueOHO-METOAMUECKOTO M MaTePHAIBLHO-TEXHHYECKOTO 00eCIIeYeHus mpo-
rpaMMbl y4eOHOM TucUIuInHbl «MaTemaTukay BXOIST:

. MHOTO(YHKITMOHATHHBIA KOMIUIEKC MPENOJaBaTENs

. HarJsigHble MOCOOUsl (KOMIUIEKTHI Y4eOHBIX TaOJNHII, TMJIAKaTOB, MOPTPETOB

BBLAAIOMIUXCA YUCHBIX-MATCMATUKOB U I[p),

. UH(POPMALMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;
. 9KpaHHO-3BYKOBBIE IOCOOUS;
. KOMILIEKT TEXHUYECKOM JOKYMEHTAlMU, B TOM YHUCJIE NIACIIOpTa Ha CPEACTBa

00y4eHHUs, UHCTPYKIIUH 110 UX UCIOJIL30BAHUIO U TEXHUKE 0€30MacCHOCTH;

. OuOMMOTEeYHBINA (HOHT.

B Oubnworeunsii GoHA BXOOAT yYCOHWUKH, YICOHO-METOJAMYECKHUE KOMILICKTHI
(YMK), oGecrieunBaroniyie OCBOCHHE yYEOHOW MUCIUILIMHBI «MareMaTnukay, peKOMEHI0-
BaHHBIC WJIM JONYIIEHHBIC JJIS UCIOJIb30BaHUS B MPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIsIX, PeATH3YIOUIMX 00pa30BaTeNbHYIO MIPOrpaMMy CpeaHero oouiero oopazona-
Hus B ipenenax ocBoeHust OIIOIT CITO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHMs.

bubmmoreunsiii poHI MOXKET OBITH JOTIOJTHEH SHIMKIIONEAUSIMHU, CIIPABOYHHKAMH,
HAYYHOU M HAYYHO-TIOMYJISIPHOM JIUTEPATYPOH U JIP. IO MAaTEMaTHKE.
B nmporiecce ocBoeHUs mporpaMmbl y4eOHOM TUCIUTUIUHBI « MaTeMaTHKa CTYACHTHI

JOJIKHBI UMCTb BO3MOKHOCTDb OOCTYIIa K 3JICKTPOHHBIM y‘-Ie6HbIM MarcepuajiaM 110 MaTcMa-



THKE, IMEIOIIHECS B CBOOOIHOM JI0CTyNe B cucTeMe MHTepHeT (3JeKTPOHHBIE KHUTH, ITPaK-
TUKYMBI, TeCThI, MaTepuaisl EI'D u ap.).
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