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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma oO6mieoOpa3oBaTebHON y4eOHOW JucuuIuiMHA «MaremaTukay TpeHa3HaYeHa IS
W3yYeHHs] MaTeMaTUKH B TNPo(decCHOHANBHBIX oOpa3oBareibHbIX opranusamusx CIIO, peanu3yrommx
00pa3oBaTEeNpbHYI0 MPOrpaMMy CpenHero oOmero oOpa3oBaHUSI B IpelesiaXx OCBOCHUS OCHOBHOW
npodeccuonansHoil obpazoBarensHoi Tporpammer CIIO (OITOIT CITIO) Ha 6a3e OCHOBHOrO OOIIETO
00pa3oBaHMs MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX paboUnX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®OI'OC cpemHero ooOmero o0pazoBaHus,
NPEABSBISEMBIX K CTPYKTYpe, COJCPKAHUIO M pe3yibTaTaM OCBOCHHS Y4EOHOW JUCIMIUIMHBI
«Maremaruka», B COOTBETCTBUU C PEKOMEHIANMSAMH IO OPraHM3alMH IOJYYCHUS CPEIHEro OOIero
o0Opa3oBaHMsl B TMpeleinax OCBOCHHS OOpa30BaTEeNbHBIX MPOTPAMM CpEIHEr0 MpodecCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO oOmiero oOpa3oBaHusI C y4eToM TpeOoBaHHMH (enepantbHbIX
rOCYJapCTBCHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB W MOJy4aeMOW Mpodeccur WM CIEHHATbHOCTH
cpemHero npodeccuoHaIbHOro 00pazoBanus (MMCbMO JlemapTaMenTa rocy1apcTBEHHON TIOJIUTUKY B cepe
oAroToBKH pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

ITpu ocBoennu mpodeccuii CIIO TexHMUeckoro mpodwis MaTeMaTHKa HM3y4aeTcsl Kak MpoQHiIbHas

yuyeOHas AucIUIUIMHA B 00beme 285 4acoB.

B I'TIOY «CJIT» Ha maremMaTuky oTBOAUTCS 427 4acoB, B TOM 4ucie 285 4acoB ayIMTOPHOM Hany3KI/Il.
Copepxanue nporpaMmsl «MaTemaTHKa HAaIIPAaBJIECHO HA JOCTHKEHHE CIIEIYHOLINX

neJiei:

obecriedeHrne CPOPMHUPOBAHHOCTH MPEACTABICHUIN O COLMANIBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX (haKTOpax
CTaHOBJICHUSI MaTEMAaTUKH;
obecrieyeHrne chOpMUPOBAHHOCTH JIOTHYECKOT0, AITOPUTMUYECKOIO M MAaTEMAaTUUYECKOTO MBIIUICHUS;
obecrieyeHrne cHOpPMUPOBAHHOCTH YMEHHUH MPHUMEHSTH IMOJyYCHHbIE 3HAHUS MPH PEHICHUH Pa3IUYHBIX
3ajad4;
obecriedyeHne c(HOpPMUPOBAHHOCTH IMPEJICTABICHUM O MaTeMaTHKe KaK 4YacTh O0Ie4eraoBeYecKoi
KYJbTYpbI, YHUBEPCAIBHOM SI3BIKE€ HAyKH, IO3BOJISAIOLIEM OIMCBHIBATH U U3Yy4YaThb PEAJIbHBIC IIPOLIECCHI U
SIBJICHUSL.

OCHOBY JaHHOW MpOrpamMMbl COCTaBJIIET COJEpXKaHHUE, COIJIACOBAHHOE C TpeOOBaHUAMU

denepanbHOro KOMIIOHEHTA CTaHIapTa CpeiHero (TIOJHOTro) 00IIero 0Opa3oBaHusl.

B npodunbHyt0 COCTaBISIONIYI0 BXOIUT MPO(PECCHOHAILHO HAIIPABIEHHOE COJEPIKaHNe, HEOOXOAUMOe
JUIT  YCBOGHHMS Tpo(ecCHOHATBHOM  00pa3oBaTelbHOM  MporpamMmbl, (OPMHUPOBAaHHUS y  CTYJEHTOB
POQeCCHOHATEHBIX KOMITETSHITHIA.

[Iporpamma coOnepKUT TEMATHYECKHI IUJIaH, OTPaXaloIIMM KOJWYECTBO YacoOB, BBIACIISIEMOE Ha
M3y4eHHEe MaTEMaTUKH MPU OBJIAJACHUH CTYJECHTAMHU MPOPECCUIMU TEXHUIECKOTO TTPOPHIIS.

[TporpaMMoii peyCMOTPEHO CaMOCTOsATENbHAsI BHEAyAUTOpHAs padoTa, BKIIOYAIOIIAs: PEIICHHE
3aJ1a4, BBITIOJTHEHUE TOMAIIHUX paboT, CO3/IaHUE MPE3CHTAIUH, TOATOTOBKA TOKJIAI0B, COOOIIICHHIA.



OBILAS XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «MaTtemaTHKa»

Martemaruka sBiseTcsS (PyHIAMEHTAIbHOM 0011e00pa30BaTeIbHON AUCUUIIMHON CO CIOKHUBIIUMCS
YCTOWYHMBBIM COJIEPKaHUEM U OOIIMMHU TPeOOBAaHUSAMH K MOJTOTOBKE 00yUYaIOLIUXCA.

B npodeccnonanbHbIX 00pa3oBaTeIbHBIX OPTaHU3AIMIX, PEATH3YIONIMX 00pa30BaTEIbHYIO IPOrpaMMy
cpenHero o6Omero oOpazoBanust B mpenenax ocBoeHus OITOIT CITIO wa 6Gaze OCHOBHOrO 0O0IIEro
o0pa3oBaHMs, H3yYCHHE MATEMAaTHKH HMEET CBOM OCOOCHHOCTM B 3aBHCHMOCTH OT HPOQHIISL
po¢eCCHOHAITBHOTO 00pa30BaHUS.

[Tpu ocBoenuu npodeccuit CIIO u cnenmanbrocTeit CI1O Texandeckoro npoduiis npodeccuoHaIbHOTO
oOpa3oBaHMs MaTeMaTHKa H3ydaeTrcs Oojiee YIIyOJeHHO, Kak mpoduiabHas ydeOHas IUCIUILINHA,
YUUTBIBAIOMIasl crielu(UKy OCBauBaeMbIX MPOPECCHIA.

OTO BBIpaXKaeTCsi B COJIEP)KaHUK OOyUeHHsI, KOJIMYECTBE YacCOB, BHIIEISIEMbIX Ha M3Y4YEHUE OTACIBbHBIX
TEM MPOrpamMMmbl, INTYOHMHE UX OCBOEHUS CTYACHTaMHU, 00beMe M XapaKTepe MPaKTHUEeCKUX 3aHATHH, BUAAX
BHEAYJAUTOPHOM CaMOCTOSATEIbHON pabOThI CTYJCHTOB.

OO6mue 1eny u3y4eHus MaTeMaTHKU TPAIUIIMOHHO PEan3yloTCs B YEThIPEX HAIIPABICHUSX:

1) obuiee npeacTaBicHe 00 UACSIX U METOAaX MaTEMAaTHUKH;

2) UHTEJJIEKTYyallbHOE Pa3BUTHUE;

3) oBnaseHUE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMCHUSMHU;

4) BocmHTATEIbHOE BO3/ICHCTBHE.

N3ydenne wmarematuku Kak npoduibHOW — o0mieoOpa3oBaTenbHOW — y4eOHOH — TUCIUIUIMHEI,
yYuThIBaroIIen crnenuduky ocBanBaeMbix crynentamu npodeccuii CI1O obecnieunBaercs:

BBEIOOPOM PA3IMYHBIX MOAXOA0B K BBEJICHUIO OCHOBHBIX TTOHSTHIA,

dbopmMHupoBaHHEM CHCTEMBl Yy4eOHBIX 3aJaHui, obOecrednBaOUMX JPPEKTHBHOE OCYIIECTBICHHUE
BBIOpAHHBIX 1I€JIEBBIX YCTAHOBOK;

oOoramieHHeM CHeKTpa CTWIed y4eOHOW JesSTeIbHOCTH 3a CYeT COIJIaCOBAaHUS C BEAYIIMMH
JeSTeTbHOCTHBIMH XapaKTePUCTUKAMU BBIOpaHHON Tpodeccuu.

[IpodunpHas cocraBistonas OTpaXkaeTcsi B TPEOOBAHUAX K MOJITOTOBKE 0O0YUYAIONINXCS B YaCTH:
o0IIeli CUCTeMBI 3HAHHI: COIepIKaTeNIbHBIC IPUMEPHI NCIIOIH30BAHNS MaTEMATHIECKUX U U METOJIOB B
po¢eCCuOHABHON JeATETFHOCTH;

YMEHHUIA: pa3inyure B ypoBHE TPEOOBAHUHN K CIOKHOCTH MPUMEHSEMBIX alTOPUTMOB;
MPAKTUYECKOT'O UCIIOIb30BAHUS MPUOOPETECHHBIX 3HAHUN U YMEHHI: WHAMBHIYATLHOTO Yy4eOHOTO OMbITa B
MMOCTPOCHUH MAaTEMATHUECKUX MOJIENEH.

Conepxanne yueOHOW MUCIMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH COJEP)KAaTEIbHBIMU
JTUHUSAMHU 00yUICHHS MaTeMaTHKE:
aneebpauveckas JuHUsA, BKIIOYAIOLIAs CUCTEMAaTH3al[MI0 CBEIEHUN O YHcCIaxX; H3yuyeHUE HOBBIX U
0000111eHIe paHee N3YUYEHHBIX orepaluii (BO3BEACHHUE B CTENEHb, U3BJIEUEHUE KOPHS, JIOTapu(pMUpOBaHuE,
CUHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC M 00OpaTHBIC K HUM); U3YYCHHE HOBBIX BHUJIOB YHCIIOBBIX BBIPKECHUM
1 (GOpMYJI; COBEPIICHCTBOBAHUE MPAKTUICCKUX HABBIKOB W BBIYUCIIUTEIHHOW KYJIBTYPHI, PACIIUPCHHUE U
COBEPILLICHCTBOBAaHHE aJreOpandeckoro ammapara, CGOpPMHPOBAHHOTO B OCHOBHOHM INIKOJNE, U €ro
MPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKIIAIHBIX 33124,
meopemuKo-@yHKYUOHANbHA UHUsA, BKJIIOYAIOIIAs CHCTEMAaTH3allMi0 M pacHIMpeHue CBEICHHH O
(YHKIUSAX, COBEPIICHCTBOBAHUE IpaUeCKUX YMEHH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJIaMHU
MaTEeMaTHYeCKOTr0 aHajan3a B 00beMe, MO3BOJIAIONIEM MCCIEI0BATh JJEMEHTApHbIe (PYHKIIMH U PEIlaTh
MpOCTeiIe TeoMeTpudecKre, GU3NIECKUe U Ipyrue MpUKIaIHbIe 3a/1a4H;

JIUHUS YPAGHEHULl U HepageHCcma, OCHOBaHHAs Ha MOCTPOCHUH M UCCIIEOBAHUN MaTeMaTHYECKUX MOJeNeH,
MIepeceKaromascs ¢ areOpandeckol U TeOPETUKO-(PYHKITMOHATBHOW TMHUSIMA U BKITIOYAOIIAs pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHUKU alredpandeckux MpeoOpa3oBaHUi A peUICHUS YpaBHEHHI, HEPAaBEHCTB U
cucreM; (HOpMUPOBAHHUE CITIOCOOHOCTH CTPOUTH M MCCIIEOBAThH MPOCTEHIIINE MaTeMaTHIECKHE MOJIEITH TPU
pElIeHNY MPUKIIATHBIX 33/1a4, 33/1a4 U3 CMEXHBIX U CIEIUAIBHBIX JUCIHUILINH;

2eomempuyeckas uHus, BKIIOYAIONAs HATJS/AHbIE TPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (HUrypax H
M3yueHHE UX CBOWCTB, (JOPMHUPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUTHE CIIOCOOOB
TEOMETPUUYECKUX H3MEPEHUN, KOOPIAUHATHOTO W BEKTOPHOTO METOAOB JIs PEIICHUS MATEMaTHYECKUX U
MPUKJIAIHBIX 33124,



cmoxacmuyeckas JAuHUs, OCHOBAaHHAas Ha Ppa3BUTUM KOMOWHATOPHBIX YMEHHUH, TpeACTaBIeHU o
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIET0 MUpA.
Pa3BuTHe conepkaTeNbHBIX JMHUI CONPOBOXAAETCS COBEPILIEHCTBOBAHUEM HWHTEIUIEKTYaIbHBIX M
pEUEBbIX YMEHUH IIyTEM 00OTalleHNss MaTEMaTUUECKOTO SI3bIKa, Pa3BUTHS JIOTUYECKOTO MBIIIIJICHUS.

MaremaTuka sBisieTcs (yHAaMEHTAIBbHOUW 001Ie00pa3oBaTeIbHON MUCIMILIMHON CO CIOXKHUBLIMMCS
YCTOMUUBBIM COJEpXKAHUEM U OOIMMH TpeOOBaHUAMHU K MOArOTOBKE oOyuarommxcs. Peanuszauus oOmux
Lesied M3ydeHUs] MaTeMaTUKU TPAJULMOHHO (opMupyeTcs B YeThIpeX HAlpaBlIEHHSAX — METOANYECKOe
(obmee mpencrabieHue 00 UAEAX M METOJAX MAaTEMaTHKH), MHTEJJIEKTYalbHOE Pa3BUTHE, YTUIMTAPHO-
[IparMaTU4eCcKoe HampasiieHUuEe (OBIaJEHUE HEOOXOJMMBIMM KOHKPETHBIMM 3HAHUSIMHM M YMEHUSIMHU) U
BOCIIMTATEIbHOE BO3JIEHCTBHE.

Ipoduauzanus ueneii MaTeMaTHUECKOro 0Opa3oBaHUs OTpaKaeTcss Ha BHIOOpE NMPUOPUTETOB B
opraHuzanuu y4yeOHOW jesATesnbHOCTH oOydarouuxcs. s TexHudeckoro mnpo¢uis BbeIOOp Lesei
CMEIaeTCsl B IPAarMaTUUYECKOM HANpPaBJIECHUM, [PEAYCMATPUBAIOIIEM YCHUJIEHHUE M pacllUpeHHe
IIPUKJIAHOTO XapakTepa H3y4YE€HHs MaTEMaTHKU; PEUMYIIECCTBEHHOW OPUEHTALMM Ha aJrOPUTMHUYECKUI
CTHJIb TTO3HABATEIBHOHN IESITENbHOCTH. V3ydeHne MaTreMaThku Kak HpO(QHIBHOTO Y4eOHOTrOo mpeamMeTa
obecrieunBaeTcs:

— BBIOOPOM pa3IMYHbIX [10/IX0/I0B K BBEJICHUIO OCHOBHBIX IIOHATHUI;

— (dopMupoBaHHEM CHUCTEMbl Y4YEOHBIX 3aJaHuM, oOecrneyuBarOIUX 3(PPEKTHUBHOE OCYILIECTBICHHUE
BBIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

— oforameHrueM CHekTpa CTuiell y4eOHOH JesTelNbHOCTH 3a CYeT COIVIACOBaHMA C BEIYIIMMHU
JeSTeTbHOCTHBIMH XapaKTePUCTUKAMU BBIOpaHHON MPOQeccuu.

IIpoduabHas cocraBisomas OTpaxaercss B TpeOOBaHUAX K MOATOTOBKE 00y4aroIIMUXCsl B YaCTH:

— 00111l cucTeMbl 3HAaHUN: COJiepKaTeNbHbIE IPUMEPBI UCIIOJIB30BAHUS MATEMAaTUYECKUX UJIEH U METO/I0B
B IPO(eCCHOHATIBHOMN 1EATEIbHOCTH;

— YMEHHIA: pa3inure B ypoBHE TPeOOBAHUHN K CIIO)KHOCTH MPHUMEHSEMBIX aJTOPUTMOB;

— IPAKTUYECKOT0 MCII0JIb30BaHMsI IPUOOPETEHHBIX 3HAHUM U YMEHUIN: HHIAMBUAYAJIHOTO Y4€OHOI'O OIbITa
B [IOCTPOCHUU MaTEMaTHYECKUX MOJIENIEH, BBIMOIHEHUN UCCIIEJOBATEIbCKUX U IPOEKTHBIX padoT.

Takum o0Opa3oM, mporpaMMa OpPHEHTUPYET Ha NPUOPUTETHYIO pOJb IPOLECCYabHBIX
XapaKTepUCTHK y4eOHOW paboThl, 3aBUCALIMX OT MPOPuIsi NpohecCHOHATbHOW MOArOTOBKH, aKIIEHTUPYET
3HAa4YeHUE IMOJYYCHUs OINbITa HCIOJIb30BAaHUS MAaTEMaTUKH B COJEPXKATENbHbIX U IMPO(EecCHOHATBHO
3HAYUMBIX CUTYalUAX 10 CPaBHEHHUIO ¢ (OPMaIbHO-YPOBHEBBIMU PE3YIbTAaTUBHBIMU XapaKTEPUCTHKAMU
o0OyueHusl.

MECTO YYEFHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

VYuebHasg aucuuiuinHa «MaremaTuka» sBISETCS Y4eOHBIM IpPEIMETOM O00s3aTeIbHOM IMpeIMEeTHOM
obnactu «Maremaruka u uHdopmatukay OI'OC cpennero obmiero oopazoBaHus.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3AIMIX, PEATH3YIOUMX 00pa30BaTeIbHYI0 IPOrpaMMy
cpeanero obmero oOpasoBanusi B mpeaenax ocBoeHuss OIIOII CIIO na 0aze OCHOBHOro oOOIIEro
oOpazoBanus, yaeOHas AUCIUIUINHA «MaTemaTuka» u3ydaercs B 00meo0pa3oBaTeIbHOM ITUKIIE Y4eOHOTO
miaHa OIIOIT CIIO Ha 6a3e OCHOBHOTO 00mero oO0pa3oBaHUS C TMOJTYYEHHEM CPEIHETO OOIIero
obpazosanus ([IIIKPC, IIIICC3).

B yue6nsix mmanax [MITKPC, TITIICC3 y4yebnas aucuurumaa «MaTeMaTrkay BXOAUT B COCTAaB OOIINX
00111€00pa30BaTENbHBIX YUEOHBIX JUCHUIUIMH, (OPMUPYEMBIX U3 00s3aTEIbHBIX IPEAMETHBIX 0bacTei
@I'OC cpennero obmiero oopazoBanus, s npodeccuit CIIO unu cneunansuocreit CI1O
COOTBETCTBYIOLIETO MPOpUIIs MPOhEeCCHOHATBHOTO 00pa30BaHMsL.



PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLITAHBI

OcBoeHue coniepkanus yaeOHOM TUCIMIUTNHBI «MaTteMaTuka» 00ecrednBaeT JOCTHKCHHE
CTYICHTAMHU CJICIYIOIIHNX pe3y1bmantos.

®  JIUUHOCHHDBIX:
——  chopMHpPOBAaHHOCTH TPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE
MOJICTTUPOBAHMUS SIBIICHUI U MIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKHU;
—— T[IOHUMaHHWE 3HAYMMOCTH MATEMATHKHU ]IS HAYYHO-TEXHHUYECKOro Mporpecca, chopMupoOBaHHOCTH
OTHOIIIEHUS K MaTeMaTHUKE KaK K YacTH OOIICUETOBEYECKON KYyJIbTYphl U€pe3 3HAKOMCTBO C HMCTOPHUEH
pa3BUTHUS MaTEMAaTUKH, 3BOJIFOLMEN MAaTEMATUHYECKUX HJIEH;
—— Dpa3BUTHE JIOTUYECKOTO MBIIUICHHs, MPOCTPAHCTBEHHOTO BOOOPaXKEHHS, aJTOPUTMUUYECKOU
KYJIbTYPbl, KPUTHYHOCTA MBINUICHUS Ha YpPOBHE, HEOOXOAMMOM il OyAylled mpodeccHoHATbHON
JEeATEIBLHOCTH, JIJIS IPOJOJKEHUST 00pa30BaHUs M CaMOOOpa30BaHUS;
——  OBJAJICHUE MAaTEMATHYECKUMHU 3HAHWSIMHA H YMEHUSMHU, HEOOXOAMMBIMH B TIOBCETHEBHOU JKU3HH, IS
OCBOGHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCHMIUIUH U JUCIHHILIUH MPO(EeCCHOHATBHOTO IUKIA, IS
MoJTydeHust 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOIMUX YrITyOJIeHHOW MAaTeMaTHYECKOH MOTOTOBKHY;
——  TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUH BCEH
KU3HU; CO3HATEIbHOE OTHONICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBUIO YCIEIIHON
po¢eCCHOHAIIBHON 1 OOIIIECTBEHHOM JEATEIHbHOCTH,
——  TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEJIbHOW TBOPUECKOU U OTBETCTBEHHOU JEATEIHLHOCTH;
—— TOTOBHOCTb K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEpCTHHKaMHU B 0Opa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIICIOBATEIILCKOM, IPOCKTHON U IPYIHX BHJAX JNEATCIHHOCTH,
——  OTHOIIEHHE K MPO(EeCcCCHOHAIBHON NEATEIbHOCTH KaK BO3MOKHOCTH YYacTHUSl B PEHICHUM JHYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIIEHAIIMOHAIBHBIX ITPOOJIEM;

® MemanpeoMemHuvlx:
—— YMEHHME CAMOCTOSITEJIBHO OIPEACNATh LEIU JACSITEIBHOCTU W COCTABIIATH IUIAHBI JIEATEIIbHOCTH;
CaMOCTOSATENIbHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH JEATEILHOCTH; MCIOJIb30BaTh BCE
BO3MOJKHBIE PECYPChl ISl JOCTHUKEHHUs IOCTAaBJIEHHBIX LEJIeH W pealn3aly IUIAHOB JIEATEIbHOCTH;
BBIOMPATH YCIIEUTHBIE CTPATETUHU B PA3TUYHBIX CUTYaIIUSIX;
—— yMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJEWCTBOBATH B MPOIIECCE COBMECTHOM JESTENbHOCTH,
YYHUTHIBATh MO3UIIUHU APYTHX YUaCTHUKOB JACATEIBHOCTH, 3P(PEKTUBHO pa3pemarb KOHPIUKTHI;
—— BIIQJICHHE HaBBIKAMH TO3HABATENbHOM, y4eOHO-MCCIEAOBATEIbCKOM U TMPOEKTHON NeSTENbHOCTH,
HaBBIKAMH pa3pelIeHUs] MpoOJIeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB
pelieHus: NTpakTUYECKUX 3aJ]1a4, IPUMEHEHHUIO Pa3IM4YHbIX METOJIOB TO3HAHNS,
—— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIHHON HH(OPMAIIMOHHO-TIO3HABATEILHON JEesATEIbHOCTH,
BKJIOUAsi YMEHHUE OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHKAX WHGOpPMAIMU, KPUTUYECKU OLIEHWBATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO, TTOTYIAEMYIO U3 PA3IMYHBIX HCTOYHHKOB;
——  BJAJCHHUE S3BIKOBBIMHU CPEJCTBAMU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS,
WCIIOTh30BaTh aJICKBAaTHBIC S3BIKOBBIE CPEICTBA;
—— BIAQJICHHEC HAaBbIKAMHU I[I03HABAaTEIbHOU pe(lIekcuyu Kak OCO3HaHWs COBEpIIAeMbIX ACHCTBHIA U
MBICJIUTENIBHBIX TIPOIIECCOB, WX PE3yJbTaTOB U OCHOBAaHUM, TPAHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
MMO3HABATENIbHBIX 337a4 U CPEACTB AJI UX JOCTHIKEHUS,
——  TEeNCYCTPEMJICHHOCTh B TIOMCKAaX W TPHUHATHU pEHIeHUuH, COOOpa3sUTENIbHOCTh M HWHTYHIHUSA,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIIOCOOHOCTh BOCIPUHUMATE KPAaCOTY U TAPMOHHIO MHUPA;

®  npeomMemmuvIx:
—  c(hOpPMHUPOBAHHOCTh TPEJCTABIEHUA O MaTeMaTHKEe KaK YacTH MHPOBOM KYJIBTYPhl M MeECTE
MaTEeMaTHKd B COBPEMEHHOM [MBUJIM3AIUU, CHOCO0AaX OMUCAaHHWS SBIEHUN pEaTbHOTO MHpa Ha
MaTEeMaTUIEeCKOM S3BIKE;
—  chopMHpPOBaHHOCTH MPECTABICHUN O MATEMAaTHYECKUX MOHATHIX KaK BAXKHEUITNX MaTeMaTHUECKUX
MOJIETISAX, MO3BOJISIONINX ONMKMCHIBATh M M3Y4YaTh Pa3HbIE MPOLECCHl U SIBJICHHS; TOHUMAaHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOI0 MOCTPOCHUSI MAaTEMaTHUECKUX TEOPUH;



—— BIJIQJCHHE METOAAMH JIOKA3aTeIbCTB U AJITOPUTMOB PELICHHs, YMEHUE UX NPUMEHATH, MPOBOIUTH
JIOKa3aTelIbHbIC PACCYXKIEHUS B XOJ€ PELICHUS 3a/1a4;

——  BJIQJICHHME CTaHAAPTHBIMU IIPUEMAMM PELICHUS PAlMOHAIBHBIX U UPPALMOHAIbHBIX, IOKA3aTEIIbHBIX,
CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHM U HEPABEHCTB, MX CHUCTEM; HCIIOJIb30BAHUE TI'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE JJIS TOMCKA ITyTH PEUICHHS U WIIIOCTPALMK PELICHAs YPaBHECHUM
Y HEPABEHCTB;

—  c(OpPMHMPOBAHHOCTb NPEJCTABICHUH OO0 OCHOBHBIX IOHATHAX MaTeMaTHMYECKOro aHaW3a U HuX
CBOWCTBaX, BIJIAJICHUE YMEHHEM XapaKTepuU30BaTh MOBENCHHE (PYHKUMWH, HCIONb30BaHUE MOTYYECHHBIX
3HAHUU JUIA ONMCAHUS U aHAJIN3a PEAJIBHBIX 3aBUCUMOCTEH;

——  BJIaJICHHE OCHOBHBIMHU MOHATHUSMH O IJIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PHUTypax, UX
OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTh YMEHUS paclo3HaBaTh FeOMETpUUECKUE (PUTYphl HA YepTexKax,
MOJIENIIX ¥ B PEaIbHOM MHpE; IPUMEHEHUE M3YUYEHHBIX CBOMCTB T€OMETpPHUECKUX (PUryp u Gopmyn s
pELIEeHNs TEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COIEPIKAHUEM;

——  c(OpMHPOBAHHOCTH MPECTABICHUN O MPOLIECCaX U SBJICHUAX, UMEIOUINX BEPOSTHOCTHBIM XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEAIbHOM MHPE, OCHOBHBIX IIOHATHSAX JJIEMEHTAapHON Teopuu
BEPOSITHOCTEH; yYMEHHA HAXOIUTh W OIICHWBATh BEPOSTHOCTH HACTYIUICHHSI COOBITHH B MPOCTEHIINX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4allHbIX BEJIUYUH;

——  BJAJICHUE HaBBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPU PEIICHUHN 3a7ad.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

IToBTOpEHUE HIKOJIBHOIO Kypca

Lenble u paunoHanbHble yncna. JleiictBurensHbie uncna. [IpeobpasoBanue anredpanyeckux BhIPaKEHUH.

Pemenne ypaBHenwmii. Pemenne HepaBeHCTB. ['paduku GyHKIHIA.
Tpuronomerpuyeckne (PyHKIUHM ¥ TPUTOHOMETPUYECKHE YPABHECHUS

Panuannas mepa yria. BpamarensHoe npuxenue. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCIa.
®opmyisl npuseneHus. @opmysisl cinoxeHus. PopMyibl yABOeHU. PopMynbl NOIOBUHHOZ0 Veld.
IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKMX (YHKIUI B HMPOM3BEACHUE U TPOU3BENIEHUS B CyMMY.
Buipaowcenue mpuconomempuueckux ynkyuil uepes manceHc nonoeuHHo2o apeymenma. Ilpocteitmue
TPUTOHOMETPUYECKUE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepaseHcmad.
OOpaTHbIe TPUTOHOMETPHYECKHE PYHKIIMH. APDKCHHYC, apKKOCUHYC, apKTaHTE€HC.
IlIpakmuueckue 3anamus
Panuannelii  MeTron M3MEpeHHs YIJIOB BpalleHWs M CBA3b C TIpagycHol Mmepoil. OcHOBHbIE
TPUTOHOMETPUUYECKUE  TOXKIECTBA, (OPMYNBI  CIOXKEHMs, YyABOEHHUS, NpeoOpa3oBaHUE  CYMMBI
TPUTOHOMETPUYECKUX (YHKIMI B MpOU3BENEHUE, MpeoOpa3oBaHUe MPOU3BENECHUS TPUTOHOMETPUUYECKUX
¢bynkuuit B cymmy. [Ipocreiime TpuroHoMeTpuuecKie ypaBHEHHs 1 HEpaBEHCTBA.
@Oyuknuu. OO01acTh ONpeneIeH!sT 1 MHOXKECTBO 3HaueHUi; rpaduk (yHKIHUHU, TOCTpOoeHUE TpaduKoB
(GyHKIUH, 3a1aHHBIX Pa3IMYHBIME CIIOCOOAMHU.
CeoiictBa ¢yHkuuu. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTb, OTPAHHUYEHHOCTh, MEPUOJIUYHOCTb.
[TpoMexyTku BO3pacTaHuss W YOBIBaHHWs, HauOOJbIIEe W HAMMEHbIIEE 3HAYEHUS, TOYKH SKCTPEMyMa.
I'padnueckas untepnperanus. [Ipumepsl (yHKIMOHAIbHBIX 3aBUCHMOCTEH B pealibHBIX Ipoleccax H
SBIICHUSAX. Apu(pMETHIECKHe onepanuy Haa QyHKIHUSIMU.
Crnoxnas ¢yHKIIUS (KOMIIO3UIHS). [lonamue o HenpepblgHOCMU YHKYUU.
Oopatubie ¢ynkuun. Obnacmev onpedeieHuss u obdracmes 3HaveHutl oopammuou Gyuxyuu. Ipagux
obpamuoll pyHKYuU.
OOpatHble TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.
Omnpenenenust yHKIUH, ©X CBOMCTBA U TpaduKH.
IIpeoOpasoBanust rpadukoB. [lapamienbHbli mepeHOC, CUMMETPHs OTHOCHTENBHO OCEed KOOpAMHAT U
CUMMETpHUSl OTHOCUTEIBHO Hayala KOOPAMHAT, CHMMETPUSI OTHOCUTENIBHO MPSIMON Yy = X, pacTsKE€HUe U
C)KaTue BJOJb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamusn



[Tpumepbl 3aBUCHMOCTEH MEXAYy MEPEMEHHBIMU B PEATbHBIX MPOIECCaX M3 CMEXKHBIX IUCIUIUIMH.
Omnpenenenue pynkmuii. [loctpoenue u urenune rpadukos ¢yHkiui. MccnenoBanne Gpynknuu. CBOMCTBa
JUHEWHOH, KBAJAPAaTUYHOW, KYCOUHO-JIMHEHHOM H JApoOHO-TMHEHHON ¢yHKumii. HenpepbiBHBIE U
nepuoanueckue ¢yHkiuu. CoicTBa U rpaduku CMHYca, KOCHHYCA, TaHreHca W kotaHreHca. OOpaTHbie
dbynkunn u ux rpadpuku. O6parHbie TpuroHoMerpudeckrue Gynkiuu. [IpeodbpazoBanus rpaduka GyHKIUH.
I'apmonnueckue konebanus. Ilpuknaanele 3amgaun. TpPUrOHOMETPUUYECKHUE YpPaBHEHHS U HEPABEHCTBA,
CUCTEMbI TPUTOHOMETPUUECKUX ypaBHEHUH. Pemienue 3a1ad npou3BOACTBEHHOIO cojaepkaHus. PemieHue
3aJja4 MPOU3BOJCTBEHHOr0 cojepxkanus. IlocTpoenne rpadkoB ¢ MOMOIIBI0 KOMITBIOTEPHOM MPOTPaMMBI
Advanced Grapher. Ilpumepbl pelieHHs TPUTOHOMETPHUUECKUX YPAaBHEHMH M CHCTEM YpaBHEHHH C
HCIIOJIB30BaHUEM KOMITbIOTEpHBIX mporpamm LoviOtvet, Universal Math Solver (UMS) - YHuBepcaibHbIit
Maremarnueckuii Pemarens.

IMapanieabHOCTH B MPOCTPAHCTBE

Axcuomsl crepeomeTpun. ClieICTBUS U3 aKCUOM.
B3anmHoe pacnonokeHue AByX NpsIMbIX B TPOCTpAHCTBE. [lapaninenbHOCTh NpsIMOil ¥ TIIIOCKOCTH.
[TapannensHOCTh TUIOCKOCTEN. CBOMCTBA NapaJIeIbHBIX TIOCKOCTEH.

IlepneHaMKY/ISAPHOCTH B IPOCTPAHCTBE

[lepnennukynsipHoctb npsMbIX. lleprnenaukynspHocTs mnpsMoM ©  miIockocTh. CBs3b  MEXIY
NEPIEHIUKYJIIPHOCTBIO U MAPAJUIENbHOCTBIO. llepnenauKkynsp M HakJIOHHas. Yroa Mexay HpsMod u
IJIOCKOCTBI0. Teopema o0 Tpex mneprneHauKymnsapax. JByrpansslii yroi. IleprneHIuKyiasspHOCTH IBYX
IIJIOCKOCTEH.
Ilpakmuueckue 3anamus

[Ipy3Hakyu B3aMMHOIO PACIOJIOKEHMS MHPSAMBIX. YTOI MEXAYy NpsAMbIMH. B3auMHOEe pacnosiokeHue
MPSAMBIX U IUIOCKOCTEN. [IeprieHauKymsap U HaKJIOHHAs K INIOCKOCTH. YTOJ MEXIY NPSAMON U MIOCKOCTBIO.
TeopeMsbl 0 B3aUMHOM PAcIoOIOKEHUH NPSIMOU U IIIOCKOCTH. Teopema 0 TpeX MeprneHuKyIsIpax.
IIpu3Haku ¥ CBOMCTBA MapaJUIEIbHBIX U MEPIEHIUKYIIAPHBIX IUNIOCKOCTEN. PaccTosiHUEe OT TOYKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTHU, PACCTOSHUE MEXKAY IUIOCKOCTSMHU, MEKY CKPEILUBAIOIUMUCS
NPSMBIMH, MEKIY MPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHHE M €r0 CBOWCTBA. Teopema o niowjaou Opmo2OHANbHOU NpOeKyuu
MHO20Y201bHUKA. B3aMHOE pacIioyioxkeHne IPOCTPAHCTBEHHBIX QUTYD.

KoopauHathl 1 BEKTOPbI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOpAMHAT B pocTpaHcTBe. DopMyiia pacCTOSTHUS MEXY IBYyMs
TOYKaMH. Y paBHEHUS cPepBl, nI10CKOCmU U NPAMOU.

Bekropsl. Moayne BekTtopa. PaBeHcTBO BekTOpoOB. CIllOKEHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yucio. PasznolkeHue BeKTOpa 10 HANPABJICHUAM. YTOJ MEXKIY AByMs Bekropamu. [Ipoekuus BekTopa Ha
ock. Koopaunatel BekTopa. CKalnsipHOE TPOU3BEACHUE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUHU MATEMATUYECKUX U IIPUKIIAIHBIX 3a/1a4.
Ilpakmuueckue 3anamusn
Bexkropsl. /[lelictBust ¢ BekTopaMu. JlekapToBa cHUCTeMa KOOPAMHAT B IPOCTPAHCTBE. YpaBHEHUE
OKPY)KHOCTH, c(hepbl, TIOCKOoCcTH. PaccTostHme Mexay Toukamu. JIeHMCTBHUS C BEKTOpaMH, 3aJaHHBIMHU
koopauHaTamMH. CKaJspHOE NPOU3BENEHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MpPSIMOW M IUIOCKOCTH.
Hcnons30BaHne BEKTOPOB P JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

IIpousBoaHas pyHKIHH
IMocnenoBareabHocTH. CIIOCOOBI 3a/1aHUS U CBOWCTBA YUCIOBBIX MOCIIEI0BATEIBHOCTEH.
Ilonamue o npeodene nocneoosamenvrocmu. Cywecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOLU
nocneoogamenvrocmu. — CyMMUpOBaHUE — IOciefoBaTelbHOCTEH.  beckoHeuHo — yObiBaromias
reoMeTpHUEeCKas IPOrPeccHst U ee CyMMa.



IlpousBonnas. Ilpupamenue aprymenta ¢yakuuu. OmnpeneneHue npousBoaHou. [IpaBuia
BBIYHCIIEHUS IPOU3BOAHOM. [Ipon3BOAHBIE CYMMBI, pa3HOCTH, IPOU3BENEHNUS, YacTHOT 0. ITpon3BogHas
cnoxHoit ¢yHkumu. [Ipow3BogHAas TPUTOHOMETPHYECKUX (GYHKIUN. [Ipou3soonvie o0Opammoll
dyHKYUU U KoMno3uyuu GyHKyuu.

Ilpakmuueckue 3anamusn

YucnoBasi 1mocieaoBaTeIbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYMCICHUS YICHOB IOCIEI0BATEIBLHOCTH.
[Ipenen nocnenoBarensHOCTH. beckoHeyHO yObIBaroIiasi reoMeTpruiecKast Iporpeccus.

[TpaBuna u popmynsl nudpdepeHnupoBaHms, Ta0IULA TPOU3BOJHBIX HIEMEHTAPHBIX ()YHKIIUH.
[Ipou3BomHasi  TpUroHOMETpUYecKUX  (GyHKUuH. HaxoxaeHune  HPOM3BOAHBIX,  HCHOJIB3YS

KomIbioTepHyro mporpammy Universal Math Solver (UMS) - VuuBepcanbublii Matemarndeckuii
Pemarens.

IIpumeHeHne NPON3BOAHOI U NEPBOOOPA3HOI

[Tonstne 0 NpPOM3BOJHON (QYHKIMHM, €€ TIeOMEeTpHuUecKUil M (u3nyecKuil cMmbIci. YpaBHEHHE
KacaTeabHOM K Tpaduky ¢yHkuuu. I[IpuMeHeHHe NPOM3BOIHOW K HCCIeNIOBaHMIO (YHKIMHA U
noctpoeHno rpadukoB. [IpuMepsl HCIONB30BaHUS TMPOWU3BOAHON Ui HAXOXKICHUS HAMIYYIIEro
pellleHns B NMPUKJIAAHBIX 3a1adax. Bropas npousBojHas, €€ reOMETPUUYECKUN U (PU3NYECKUN CMBICI.
Haxoxnenne ckopocTd [uiss Tporecca, 3agaHHoOro (Gopmynoi u rpadukom. llpumenenune
ONPEACICHHOTO MHTErpajia JJIsi HAaXOXIAEHUA IUIOIIAJAN KpHUBOJMHEHHOM Tpanenuu. Dopmyna
Herorona—IJleli6uuna. [Ipumeps! npuMeHeHus: MHTerpaia B GU3UKe U FEOMETPHH.

Ilpakmuueckue 3anamusn

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.

VYpaBHeHHe KacarenbHOM B oOmem Buze. MccinegoBaHue (GYHKIMH C HOMOILBIO IMPOU3BOAHOM.
Haxoxxnenne HanOobIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAaIbHBIX 3HAUCHUH (PYHKITHH.
WuTterpan u nepBoodpaznas. Teopema HetoTona—1JleiiOnnna. [Ippumenenne naTerpaia K BEIYUCICHUIO
¢u3nyecKux BEIMYMH U IUIomanei. Pemenue 3amad mpou3BOJCTBEHHOro cojepxaHus. Perienue
3ala4 MPOU3BOJCTBEHHOIO COJIEpPKaHMs. DBBINONHEHNE YIPaXHEHUN, HCIIOIb3YsA KOMIIBIOTEPHYIO
nporpammy Solver 1.1,

MHororpaHHuKHu
Bepmunbl, pebpa, rpanu MHoOrorpaHHuka. Pazeepmka. Muocoepannvie yenvl. Buwinykivie
MmHo2o2panHuku. Teopema Jiinepa.
[Tpusma. [psamas u naknonnas npusma. [pasunsHas npusma. [apannenenunesn. Kyo.
[Mupamuna. IlpaBunpHas nupamuga. YcedeHHass nupamuaa. leTtpasap. Cummerpun B KyOe, B
napajuienienunene, B npusme u nupamuae. CedeHus Kyoa, MpU3Mbl U TUPAMUIBL.
[IpencraBienre o0 MpPaBWIBHBIX MHOTOTpaHHHKAaX (TeTpajrape, KyOe, OKTadJpe, AOJEeKajraApe H
HUKOCAdIpe).
®opmyisl 00beMa Kyda, IpSIMOYTOJIBHOTO Mapaieienurneia, IpU3Mbl, TUPaMHIbL.
Ilpakmuueckue 3anamusn
Paznuunple Buabl MHOTOTpaHHHKOB. Mx wu3o0paxkeHus. CedeHus, pa3BepTKH MHOTOTPAHHHUKOB.
[Inomanes mnoBepxHocTH. Buasl cummerpuit B npoctpaHcTBe. CHUMMETpUST MHOTOTPAHHHUKOB.
Breruncnenune mnomaznei u oovemoB. Pemienue 3amad mpOM3BOJCTBEHHOTO COJEpKaHUsA. PernieHue
3a/1a4 MPOU3BOJICTBEHHOIO cojepkaHus. PerneHue 3anay, UCHOJb3ysd KOMIBIOTEPHYIO MPOTPAMMY
Pacuétel no maremaruke 1.0.

Tes1a 1 MOBEPXHOCTH BpalleHHUs
[Mumuuap u KoHyc. YcedeHHbIM koHyc. OCHOBaHHWE, BBICOTA, OOKOBask MOBEPXHOCTh, 00pa3yromias,
pa3BepTka. OceBble CEUEHUS U CEUEHUs, TapaJlIeIbHblE OCHOBAHUIO.
[Map u cdepa, ux ceuenus. KacarenpbHas miaockocts K chepe. Dopmynsl Mmiomaau MoBepxHocTen
nUIuHApa U Konyca. Dopmyiibl o0beMa 1apa u miomaan chepsl.
Ilpakmuueckue 3anamus
Paznuunblie BUIbl Ten BpameHus. Mx n3oOpaxenus. CedeHus, pa3BepTKU Ten BpamieHus. [lmomanb
MOBEpXHOCTU. Bunpl cuMmmerpuii B mnpoctpancTBe. CuUMMeETpHsi Tel BpalleHHs. BbluucieHnue
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miomaned u o0bemMoB. PemieHne 3agad  MpPOM3BOJCTBEHHOTO CoOJEpkaHus. PermieHue 3amaq
MIPOM3BOJICTBEHHOTO COZepKaHus. PerieHue 3amay, UCIOb3ysi KOMIBIOTEPHYIO MporpamMmy Pacuérsr
o mareMatuke 1.0.

Ioka3aTenbHasi, JorapupmMudeckasi U creneHHass QyHKIUU
Kopuu u crenenu. KopHu HaTypanbHOM cTEneHW U3 yucia U X cBoiicTBa. CTerneHu ¢ panuoHaJIbHBIMU
MOKa3aTeNsiMu, UX cBoWcTBa. CTeNeHM ¢ JEHCTBUTEIBHBIMU IOKa3aTensiMu. CBONCTBAa CTENEHU C
JIEUCTBUTEIILHBIM II0KA3aTeJIEM.
Jlorapudm. Jlorapupm uncna. OcHOBHOE JOorapupMUYecKoe TOXKIECTBO. JecATUUHbIE U HATypaJibHbIE
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

[Ipeobpa3oBanue panMOHANBHBIX, UPPALMOHAIBHBIX CTEIIEHHBIX, MMOKA3aTEIbHBIX U JIOTapUPMHUUECKUX
BbIpakeHuil. OnpeneneHus GyHKIHMA, UX CBOWCTBA U TpapuKH.

HppanuonanpHble, MOKa3aTeabHble U JorapudMuyeckue ypaBHEHUs U cUCTeMbl. OCHOBHBIE MPUEMBbI UX
pemieHus (pa3ioKEHHE HAa MHOMKUTENH, BBEJIECHUE HOBBIX HEW3BECTHBIX, MOJICTAHOBKA, TpapUUeCcKHii
METO[).

HpparnmonansHbie, OKa3aTelbHbIC U Jorapudmudeckue HepaBeHCTBA. OCHOBHBIC MPUEMBI UX PELICHUS.
Hcnonb3oBanue cBOMCTB U rpadukoB (PYHKUIUN IpU PELLICHUU YPAaBHEHHUM U HEPABEHCTB.
Ilpakmuueckue 3anamusn

ApudmeTrnueckue [EHCTBUS HaJ 4YHCIAMHU, HAXOXACHHE MNPUONIMKEHHBIX 3HAYEHUN BEJIMYUH U
MOTPEIIHOCTEH BHIYUCICHHUH (a0COIIOTHON U OTHOCUTEILHOM), CPABHEHUE YHCIOBBIX BHIPAKEHUH.
Beruncnenue u cpaBHeHUE KOpHEW. BbINoHEHNE pacyeToB ¢ paJuKalaMH.

Pemienne wppanmoHanbHbIX ypaBHeHHU. HaxokJieHHEe 3HAUYEHHH CTENEHEW C paluOHaJIbHBIMU
nokazatessimu. CpaBHeHue creneHeil. [IpeoOpa3zoBanus BeIpaXXeHUM, COIEpKaIINX CTeeHH. Perenue
MOKa3aTEeIbHBIX YPABHEHHUI 1 HEPABEHCTB.

Pewrenue npukiagHeix 3anay.

Haxosxnenue 3HaueHuit morapudma mo npou3BoILHOMY OCHOBaHUIO. [lepexo1 OT 0JJHOro OCHOBAaHMS K
npyromy. Beruucnenume u cpaBHenue Jjorapudmon. JlorapudmupoBaHue U TMOTEHIUPOBAHUE
BelpakeHHi.  [IpuOnukeHHbIE  BBIUMCIEHUS W PEIICHUS TNPUKIAIHBIX  3amad.  PerneHue
morapu(MHUUECKUX YpaBHEHHH W HEpaBEHCTB. PelmieHue 3amay MpPOW3BOACTBEHHOTO COACPKAHUS.
Pemrenne 3amau mpou3BOJACTBEHHOIO cojepkaHus.PenieHne ypaBHEHUH W HEPABEHCTB, HMCHOJb3Ys
kommbioTepHyto mporpammy Universal Math Solver (UMS) - VwuuBepcanbHblii Matemarndeckuii
Pemarens u nmporpammy LoviOtvet.

DJieMeHTbl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTH, MATEMAaTHYeCKOI CTATUCTHKH
JjieMeHTbl KOMOMHATOPMKU. OCHOBHbIE NOHATUS KOMOMHATOPHMKH. 3aJayd Ha MOJICUET 4YHuCcla
pa3MelleHnii, IepecTaHOBOK, coueTaHuil. Pemenne 3anad Ha nepebop BapuantoB. PopMyna OMHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX Kod(unmenTo. Tpeyronsauk [lackans.

DJjieMeHTbl TeopuM BeposiTHOcTeil. CoObITHE, BEPOSITHOCTH COOBITHS, CIOXEHHE M YMHOXKEHHE
BeposiTHOCTEeH. [lonamue o nezasucumocmu codovimuil. /uckpemnas cuyyatinas 6eiuyunda, 3aKOoH ee
pacnpeoenenus. Hucnosvie xapakmepucmuku OUCKPEMHOU CAyYatiHOU eeauyunsl. Ilonamue o 3axone
OonvbuUX Yucen.
JJieMeHTbl MaTeMaTH4yeckoil craTucTUKHU. [IpencraBieHue AaHHBIX (TaONULBI, JWArpaMMBI,
rpaduKy), ceHepanrbHas COBOKYNHOCMb, 8blOOPKA, cpedHee apupmemuueckoe, meouana. Ilowamue o
3a0auax mMmamemamuieckou cmamucmuky.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6eposmMHOCMHbIX MEMOO0E.
IlIpakmuueckue 3anamusn

WcTopust pa3BuTusi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B Pa3IUYHBIX
chepax uenoBeUECKOW >ku3HenesTenbHOoCTH. [IpaBuna koMOWHATOpUKH. PemieHre KOMOWMHATOPHBIX
3amad. Pa3memenns, coderanuss W nepectaHoBkM. bumHoM HprotoHa wm TpeyronsHuk [lackans.
[IpuknanHele 3ana4u.
Krnaccuueckoe onpezeneHne BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEN, TEOPEMA O CyMME BEPOSITHOCTEH.
Beruucnenue BepostHocred. lIpuknagusie 3amauu. IlpencrasieHne 4ucioBbIX NaHHBIX. [IpukitagHbie
3amaun. Pemenue 3a1a4 npon3BOACTBEHHOIO COAEPKAHUS.
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HTorosoe noBropeHue
Pemenue ypaBHeHUil 1 HepaBeHCTB. TOX/IECTBEHHBIE MPEOOPA30OBAHMS UPPALIMOHAIBHBIX, CTETICHHBIX,
Jorapu(MHUUECKUX, IOKA3aTelIbHbIX, TPUTOHOMETPHUUECKUX BBIPAXKEHUH. MHOrOrpaHHUKH, HX
MOBEPXHOCTH U O00BEMBI. Tema BpamleHHs, UX TMOBEPXHOCTH M 00BEMBI. [lapamnenbHOCTh B
npocrpancTse. IleprneHauKyIspHOCTh B IpOCTpaHcTBe. KOOpAMHATEI U BEKTOPBI.
[IpoOHas nucpbMeHHas 3K3aMeHaIMOHHas paboTa.
Ilpakmuueckue 3anamus 110BTOpEeHNE H3yYEHHOTO MaTepUaa.

Conep:xkanue npopuabHOM coCTABJSIOMIEN

[MIpodunpaoe o0oOyueHwe - cpencTBo guddepeHIUanuy ¢ HWHIUBUAyAIW3alud  O0ydeHHUS,
MO3BOJISIIOIIETO 32 CYET W3MCHEHHMH B CTPYKType, COJCP)KAaHMM W OpraHu3aliyd 00pa3oBaTelIbHOTO
npoiiecca 0osiee MOJMHO YYUTHIBATh MHTEPECHI, CKIIOHHOCTH M CIIOCOOHOCTH OOY4YAIOIIMXCs, CO3/1aBaTh
YCJI0BUS OJId UX 06yquI/151 B COOTBETCTBUU C UX HpO(l)eCCI/IOHaJILHBIMI/I HHTCpCCaMU.

Jns peanuzaumu npouIbHOTO OOY4eHHUs B TpyIIax MpHU HM3YYEHHH Kypca MaTeMaTHKH II0
OTPEJICICHHBIM TEMaM BKJIIOYAIOTCS CIIEAYIOIIME BOMPOCHI, KOTOPBIE PACCMATPUBAIOTCS Kak IPH
MPOXO0X/ICHUU MaTepUalia, TaK U MPH PEIICHUHN 3a/1ay.

IIpumeHeHne NPOU3BOAHON U EPBOOOPA3HOIL

[TonsaTHE O NPOM3BOAHON (YHKIMHU, €€ TeOMETpUYeCKHAd M (U3MUYECKHid CMBICI. YpaBHEHHE
KacarenpbHOW K Tpaduky ¢(ysknuu. [IpuMeHeHWe NPOHM3BOMHON K UCCICIOBaHUIO (QYHKIHA U
MOCTPOCHUIO TrpadukoB. I[IpuMmepbl HCHOIB30BaHUS NPOU3BOAHOM MJIi HAXOXKAECHUS HAWIYy4dIlIEero
peleHusi B MPUKJIAIHBIX 3a1adax. Bropas mpou3BoiHas, €€ TeOMETPUICCKUNA B (U3NIECKUNA CMBICI.
Haxoxnenue ckopocTu s mpolecca, 3agaHHoro ¢opmyiaod u  rpaduxom. Ilpumenenue
ONIPEACICHHOTO0 HMHTErpana Julsi HAaXOXKIEHUS IUIOIIAJM KpPUBOJMHEHHOW Tpameuuu. PDopmyna
Herorona—IJleli6uuna. [Ipumeps! npuMeHeHus: MHTerpaia B U3UKe U TEOMETPHH.
Ilpakmuueckue 3anamusn
[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.
VYpaBHeHue kacatenpHOW B oOmeM Buzae. McciaenoBaHume (GyHKIMH C MOMOLIbI MPOU3BOJHOM.
Haxoxxnenne HanOobIIero, HAMMEHbBIIETO 3HAYSHUS U SKCTPEMaIbHbBIX 3HAU€HUH (PyHKIMH.
WuTterpan u nepBooOpas3Has. Teopema Hetorona—IJleiiOnuma. IIpumenenne naTerpanga K BEIYUCICHHIO
¢bu3nYecKuX BeTUYMH U IUIoIaael. Pemenne 3aau mpou3BOCTBEHHOTO COJIEPKAHMS.,

MHoOrorpaHHUKH

Bepmunbl, pebpa, TpaHu MHOrorpaHHuka. Pazeepmka. MHoeoepannvie yenvl. Buinykavie
MmHo2o2panHuku. Teopema Jiinepa.
[Ipusma. [Ipsamas u naknonnas npusma. [pasunsHas nmpusma. [apannenenunesn. KyoO.
[Mupamuna. IlpaBunbHas mnupamuaa. YcedeHHas mnupamuaa. Terpadap. Cummerpuu B KyOe, B
napajuienienunene, B npusme u nupamuae. CeueHus Kyoa, MpU3Mbl U TUPAMUIBL.
[IpencraBnenre o NpPaBUIBHBIX MHOTOTpaHHUKAX (TeTpajrzape, KyOe, OKTajJape, [oJeKa’ape H
HUKOCAdJIPE).
®opmysl 00beMa Ky0a, IpSIMOYTOJIbHOTO Mapalieenune a, IpU3Mbl, MUPaMHIbL.
Ilpakmuueckue 3anamusn
Paznuunble Buasl MHOrorpaHHukoB. Mx wu3oOpaxenus. CeueHus, pa3BepTKM MHOTOIPAaHHUKOB.
[lnomanes mnoBepxHocTU. Buasl cummerpuit B mnpoctpancTBe. CHUMMETpUss MHOTOTPAHHHUKOB.
Brruucnenue miomaneit u oobeMoB. Perenne 3a1a4 npon3BOACTBEHHOTO COJICPKAHMUS.

TeJia 1 MOBEPXHOCTH BPALLCHHUS
Hunuaap u koHyc. YcedeHHb koHyc. OCHOBaHHME, BBICOTA, OOKOBasi MOBEPXHOCTh, OOpa3zyromias,
pa3BepTka. OCeBbIE CEUEHUSI M CEUEHNs, ITapaJlIeIbHbIE OCHOBAHHUIO.
ap u cdepa, ux ceuenus. KacarenpHas miockocTe Kk chepe. PopMyibl MIOMAIH MOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIbl oObeMa 1apa 1 Miomaau chepsl.
Ilpakmuueckue 3anamusn
Paznuunpie Buapl Ten BpamieHus. Ux mzoOpaxkenus. CedeHusi, pa3BepTKU Ten BpamieHus. [Lmomanb
oBepxXHOCTU. Bunbl cummerpuii B mpoctpancTBe. CUMMETpHS TeN BpallleHus. Beranciaenue miomanei
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1 00beMoB. Permrenue 3a1ad mpou3BOACTBEHHOTO COJICPKAHUS.

TEMATHYECKOE IINIAHUPOBAHHUE
[Ipu peanusanuu  coaepkaHus  oOmeoOpa3zoBaTeNbHOM  y4eOHOM  TUCHUIUIMHBI
«Uudopmarukay B mpenenax ocoeruss OINOIT CIIO na 6aze ocHOBHOrO 00IIero oOpa3oBaHUS
MakcUMajbHasi ydeOHas Harpy3ka CTYACHTOB COCTaBJISIeT mo mnpodeccusMm — 427 yaca, U3 HHX
aymuTopHas (00s3aTenbHas1) Harpy3Ka CTYJIEHTOB, BKIIIOUYasl MpakTHUeCKue 3aHsaTusi — 285 yacos;
BHEAYJIUTOPHAS CaMOCTOsITebHAs paboTa cTyneHToB — 142 yaca.

TEMATUYECKHAU IIAH
HanmenoBanue paszneina KonnyecTBo yacos
MaKCUMaJIbHAs | CaMOCTOSITENIbHAS o0s13aTenbHas
yueOHas yaeOHas ayIUTOpHas1 yaeOHast
Harpyska pabora Harpyska, B T.4U.
TIPAKTUYECKUE
3aHSTHS
IToBTOpEHME 15 5 10
Tpuronomerpuueckne  (QyHKIMH | 78 26 52
TPUTOHOMETPHUYECKUE YPABHCHHS
[TapamiensHOCTH B TPOCTPAHCTBE 18 6 12
[leprieHIUKYISIPHOCTH B IPOCTPAHCTBE 21 7 14
KoopanHaTs! 1 BEKTOPHI 30 10 20
[TpousBoaHas GyHKIHMH 27 9 18
[TpumeneHne mpon3BOIHON U 57 19 38
nepBooOpa3zHoit
MHOrOorpaHHHUKH 30 10 20
Tena ¥ NOBEPXHOCTH BPALICHMUSI 28 10 18
[Noka3zaTenpHast, orapudmuyeckas, 60 20 40
cTeneHHast PyHKIMH
OneMeHThl KOMOMHATOPUKH, 33 10 23
CTaTUCTHKH U TEOPHH BEPOSITHOCTEH
Htorosoe noBTopeHue 30 10 20
Bueayoumopnan camocmoamenwvnan paboma
[ToaroToBka yCTHBIX BBICTYIUICHMM HO 3aJaHHBIM TeMaM, JOKJIAJ0B, MHIMBHIYaIbHOIO MPOEKTa C
UCTIOJIb30BaHUEM WH(POPMALMOHHBIX TEXHOJIOTUH, ohopMIIEHHE MYJIbTHMEIHMHHBIX MpPE3eHTANH,
U3rOTOBJICHHE MO/JIENIeH TeOMETPUUYECKHX Tell, MPopadoTKa KOHCIEKTAa 3aHATHH, paboTa ¢ yueOHO u
CIIPaBOYHOM JIUTEPATYPOU
Hroro 427 142 285
Ilpomercymounan ammecmayus 6 ghopme IK3amena
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYJAEHTOB

Conep:xkanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/JI0B /JeITeJbHOCTH
CTYJAE€HTOB
(Ha ypoBHe y4eOHBIX JeiicTBHII)

AJI'EBPA

INOBTOPEHUME HIKOJIBHOI'O KYPCA

O3HakoMJICHHE C pOJIbIO MAaTeMaTUKH B HayKe, TEXHUKE,
9KOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKON
JIeSITEIILHOCTH.

BreimonHenue apupMeTHUECKMX JACUCTBUNA HAI YHCIaMH,
coyeTasi yCTHbIE U TUCbMEHHbIC PUEMBI.

Haxoxnenne  NpUOMMKCHHBIX ~ 3HAUCHUH  BEJIMYUH U
MOTPEUTHOCTEH BBIYUCICHUH (aOCOTIOTHON M OTHOCHTEIIBHOM);
CpaBHEHUE YHCIIOBBIX BBIPAXKEHUH.

Haxoxxnenne ommOOK B MHpeoOpa3oBaHUAX M BBIUYMCICHUAX
(OTHOCHUTCS KO BCEM IMYHKTaM IPOrPaMMBl).

TPUT'OHOMETPUYECKHUE @YHKIUU U TPUTOHOMETPUYECKHUE YPABHEHUSA

OcnogHble noHsmus

W3ydenue painaHHOro METO/1a U3MEPEHUS YIJIOB BpallleHUs U
UX CBSI3U C TpajlycHOM Mepoil. M300paxeHne yrioB BpalleHUs
Ha OKPYXHOCTH, COOTHECEHHE BEIMYMHBI YIJla C €ro
PacIOI0KEHUEM.

dopmyarpoBaHUE orpeaeneHui TPUTOHOMETPUUYECKUX
GyHKUMH A7 yII0OB  IOBOpPOTa M OCTPBIX  YIJIOB
NPSIMOYTOJIBHOTO ~ TPEyroJibHUKa U OOBSACHEHHE  HUX
B3aMMOCBS3U

OcHogHble mpuecoHomempuyecKue
mooicoecmea

HpI/IMeHCHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/IIIGCKI/IX TOXIOCCTB IJIA
BBIUMCIICHUS] 3HAYEHUN TPUTOHOMETPUUYECKUX (YHKIMNA T10
OIHOU U3 HUX

IIpeobpazosanus npocmetiuiux
MPULOHOMEMPUUECKUX BbIPANHCEHUU

N3yuenne OCHOBHBIX (OPMYNT TPUTOHOMETPHH: (OPMYIIBI
CIIOKEHMUSI, yJIBOEHUS, npeoOpazoBaHus CYMMBI
TPUTOHOMETPUYECKMX  (QYHKIMI B NpOU3BEACHHE U
MPOU3BEACHNUA B CYMMY U IpPUMEHEHHE IpPH BBIYUCICHUU
3HAUEHUSI TPUTOHOMETPUYECKOIO BBIPAKEHMSI U YIPOLICHUS
ero.

O3HakOMJIEHME CO CBOMCTBAMHM CHMMETPUM TOYEK Ha
€IMHUYHOW OKPY)KHOCTHM U TpUMEHEHHEe UuX s BBIBOJAA
(bopMyn pUBEaCHUS

QyHryuu.
Ionamue o nenpepvisHocmu
@yHryuu

O3HakOMJIEHME C TOHATHEM IIEPEMEHHOH, NpUMEpaMH
3aBUCUMOCTEN

MEX/1y IEPEMEHHBIMH.

O3HakoMJIeHHME ¢  TOHSATHEM  rpaduka,  oIlpezeseHue
MPUHAJICKHOCTH TOYKH rpaduky Gynkuuu. OnpeneneHue mno
dbopmyne mpocTeimiel 3aBUCHMOCTH, BHaa €€ Tpaduka.
Bripaxxenue no ¢popmyie

OJIHOM MEPEMEHHON Yepe3 APyTHeE.

O3nakomiieHHE C ompeneneHueM (yHKIMU, GopMyTupoBaHHe
ero.

Haxoxnenne oOnactu ompeneneHuss W 00JacTH 3HAYCHUH

byHKIIN
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Cesoticmsa ¢hynxyuu.
I'pagpuueckas unmepnpemayus.
IIpumepvl pynxyuonanbHbIx
3a8uUcuUMocmell 8 peaibHbIX
npoyeccax u s181eHUsIX.
Obpamuvie ¢hynkyuu.
Tpuconomempuueckue QyHkyuu

O3HakomiIeHHE C IpUMepaMu (GYHKINOHAIBHBIX
3aBUCUMOCTE B  pealbHBIX IMpoleccax M3 CMEXKHBIX
JVCLUAIUINH.

O3HakomJieHME €  JIOKa3aTelIbHBIMH  PaCCYKICHHUSIMU
HEKOTOPBIX

CBOWCTB JIMHEHHON M KBaJApaTWUYHON (YHKUUH, MPOBEICHHE
WCCIEAOBaHUSl  JIMHEWHOH, KYCOYHO-JTMHEHHOH, ApoOHO-
JAMHEHHOW W  KBaJpaTHYHOW (YHKIMHA, MOCTPOCHHE UX
rpadukoB. Iloctpoenne u ureHue TpaduKOB GYHKIHM.
HccnenoBanue GyHKIHH.

CocraBieHue BU10B GyHKLUH 110 JaHHOMY YCIIOBHIO, PELLICHUE
3a/1a4 Ha HKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduika GyHKIHHA

W3yuenne nonstust oOpatHOW (YyHKIMH, ONpEesiCHHE BUA U
noctpoeHue rpapuka oOpaTHOM (YHKIMH, HAXOXKICHUE €e
oOnactu ompexaeneHuss U obnactu 3HaueHuid. [lpumeHeHue
CBOMCTB ()yHKLHMIH IPU UCCIEAOBAaHUM YPAaBHEHHH U peLICHUU
3a]1a4 Ha HKCTPEMYM.

O3HakOMJIEHHE C MIOHATHEM CIIOKHOU (YHKLUU.

Brraucnienue 3HaueHnid GyHKIUN TI0 3HAYEHUIO apTyMEHTa.
OmnpeneneHue TMONOXKEHUS TOYKM Ha rpaduke mo ee
KOOpAWHATaM U Ha00O0pOT.

O3HakoMJIEeHHE C TOHATHEM HENpPEPhIBHOM MEepHOINMUYECKON
¢bynknuu, (GopMyIHpOBaHHE CBOHCTB CHHYca M KOCHHYCA,
MIOCTPOEHHE UX I'PaUKOB.

O3HakOMJIEHHE C MOHSATHEM T'apMOHMYECKHUX KoJeOaHUU WU
IpUMEpaMU TapMOHUYECKUX KoJeOaHMM [uid  ONMCaHUs
MIPOLIECCOB B (PU3UKE U APYTUX 00JIACTAX 3HAHMSL.
O3HakOMJIEHME C TIOHATHMEM pa3pbIBHOW IEPUOIUYECKOU
¢byHKIIMU, GOpMYIUPOBAHNE CBOMCTB TaHI€HCAa M KOTAHI'EHCa,
MOCTPOEHHE UX IPaUKOB.

[Ipumenenue cBoWCTB (YHKUIUN [UIsl CpaBHEHMs] 3HAYEHUU
TPUTOHOMETPUUYECKUX (GyHKIMH, peLeHus
TPUTOHOMETPHUYECKHX YPaBHEHUH.

IToctpoenne rpaduKoB OOpaTHBIX TPUTOHOMETPUUECKUX
GbyHKUIMI U onpeiesieHne o TpaguKaM UX CBOMCTB.
Brinonnenue npeoOpa3oBaHusi rpagKoB

Apkcunyc, apkkocumyc,
APKMAH2EHC YUCIa

O3HaKOMJICHHE C TOHATHEM OOpATHBIX TPUTOHOMETPUUYECKUX
GbyHKIHUH.
N3yuenue onpeaeseHui apKCcHUHYyca, ApKKOCHHYCA,
apKTaHTeHca 4ucia, (OpMYJIHpPOBAaHUE MX, M300pakeHUE Ha
€IUHUYHOW  OKPYKHOCTH, MPUMEHEHHE TP  pEeUIeHUH
ypaBHEHUH

Ilpocmetiwue
mMpu2oHOMempuiecKue ypagHe sl
U HepaseHcmea

Pemenne mno ¢opMynraM U TPUTOHOMETPUUYECKOMY KpYTy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenne  oOIMX  METOJOB  pELIEHUS  ypaBHEHUU
(mpuBeneHUe K JIMHEHHOMY, KBaJpaTHOMY, METOJ pa3I0KEeHUs
Ha MHOXHTENIHU, 3aMEHbl [EPEeMEHHOM) TMpH pelIeHUuU
TPUTOHOMETPUYECKUX YPAaBHEHUN.

YMeHne oTMeuaTb Ha Kpyre pemeHus IMpOCTEUIIHX
TPUTOHOMETPUYECKUX HEPABEHCTB

I'EOMETPUA

Iapannenvrocms 6 npocmpancmee. |

@dopmMyIHpoOBKa U TPUBEIACHHE JOKa3aTeNbCTB IMPU3HAKOB
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Ilepnenouxynaprocms 6
npocmpancmese.

B3aMMHOIO  PAaCIOJOXKEHUS  IPSAMBIX M INIOCKOCTEH.
Pacnio3sHaBaHue Ha 4yepTekax U MOZCIAX PA3IMUHBIX CIy4acB
B3aMMHOIO  PAaCIOJIOXKEHUS  OPSIMBIX M INIOCKOCTEH,
apryMEHTUPOBAaHUE CBOMX CyxJAeHHW. DopmyaupoBaHue
ONpEACICHUN, TIPU3HAKOB M CBOWCTB IApPAJUICNIBbHBIX WU
NEPIEHIUKYISIPHBIX IUIOCKOCTEH, ABYTPAaHHBIX W JIMHEHHBIX
YTJIOB.

BelnonHeHue 1mocTpoeHus yriioB MEXAy HMpsMBIMU, NPSMON U
IUIOCKOCTBIO,  MEXIy IUIOCKOCTSAMH IO  OINHCAaHUIO U
pacro3HaBaHUE UX HA MOJACIIAX.

[IpuMeHEeHNE TPU3HAKOB U CBOWCTB PACIIOJIOKECHMS NIPSMBIX U
IIJIOCKOCTEM MPHU PELICHUM 3a1a4.

N300pakeHne Ha pUCYHKaX M KOHCTPYUPOBAHHME HA MOJEIAX
NEPIEHIUKYJSIPOB M  HAKIOHHBIX K INIOCKOCTH, IpPSMBIX,
NapajUIeJIbHBIX — IUIOCKOCTEH, YIJIOB MEXAYy IpsAMOM U
IJIOCKOCTBIO U 000CHOBaHUE MOCTPOCHUSI.

Pemenne 3agady Ha BBIYMCICHHE T€OMETPUYECKUX BEIMYMH.
OnuceIBaHUE PACCTOSIHUS OT TOYKH JI0 IJIOCKOCTH, OT IPSIMOMN
10 IUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY
CKPEUIMBAIOIIMMUCS  NPSAMBIMH, MEXIY IPOU3BOJIBHBIMU
¢burypamu B IpoCTpaHCTBE.

@OopMyIMpOBaHHE M [JOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosIHUAX(TEOpEeM CyILLIECTBOBaHMsI, CBOWCTBA).
N300paxkeHne Ha dYepTeXkax M MOJEISIX PACCTOSHUS |
000CHOBaHHE CBOMX CyXIeHUH. OmnpeseneHre U BbIYHCICHHUE
paccrostHui B mpocTpaHcTBe. [Ipumenenne Gopmyn u Teopem
IJTAHUMETPUH JUIS pELICHMs 3a/1a4.

O3HaKOMJIEHHE C MOHATHEM MapajlieIbHOr0 MPOEKTUPOBAHMS
u ero csolicrBamu. POpMyNIMPOBAHUE TEOPEMBI O IJIOLIALU
OPTOTrOHAJIBHON MPOEKIIUH MHOTOYTOJIbHUKA.

[Ipumenenne Teopun JuUisi OOOCHOBaHMS MOCTPOCHUH WU
BBIYMCIICHUM.

ApryMEHTHpOBaHME  CBOUX  CYXAEHHH O  B3aHMHOM
Pacros0KEeHUU NPOCTPAHCTBEHHBIX PUTYD

Mmuozoepannuxu

Onucanne M XapakTEepUCTHKA  pa3jIMYHBIX  BHUIOB
MHOTOTPaHHHUKOB, IEPEUNUCICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAaHHUKOB U BBINOJIHEHHE MOCTPOSHUS
Ha N300paXKEHUSIX U MOJEISX MHOTOIPaHHUKOB.

Bbeluvcnenue  JNMHEHHBIX — 3JEMEHTOB M YIVIOB B
MIPOCTPAHCTBEHHBIX  KOH(Urypamusix, apryMeHTHUpOBaHHE
CBOUX CYXKICHUMU.

XapakTepucTuka ¢  U300pakKeHHe CEeUYeHHUs, pa3BEepPTKU
MHOTOTPaHHUKOB, BBIYMCIICHUE TUIOIIAAEH TOBEPXHOCTEH.
[TocTpoenue npocteux ceueHuit Kyoa, mpu3Mbl, MUPAMUIbIL.
[Ipumenenue GpakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakOMJIEHHE C BHJAMU CHMMETPU B TPOCTPAHCTBE,
(dbopMyIMpoOBaHUE OIpeNeNeHU U CBOMCTB. XapaKTepUCTHKa
CUMMETPUU MHOTOTPAHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHH IIPU PELIEHUH 3a/1a4.
Hcnons3oBanre npuoOpEeTEHHBIX 3HAHUM JIJIST HCCIICIOBAHUS U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.

N300paxeHne OCHOBHBIX MHOTOIDAaHHMKOB M BBIMIOJIHEHUE
PHUCYHKOB IO YCJIOBUSIM 3314

O3HaKoOMJICHHE C MOHATHUSMH IUIONaIM U 00beMa, aKCHOMaMHU
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U CBOMCTBAaMH.

Pemienue 3amay Ha BBIYUCICHHE IJIOUIAJCH TIIOCKUX (UTYp ¢
MPUMEHEHHEM COOTBETCTBYIOMUX (opMya Hu (HaKTOB U3
IUTAHUMETpUH. V3ydeHune TeopeM O BBIYHCICHHH OOBEMOB
IIPOCTPAHCTBEHHBIX TEJ, pElIeHHE 337ay Ha I[PUMEHEHHE
¢dopmyn BblumcieHuss o0beMoB. W3ydenue Qopmyn s
BBIUMCIICHUS MIJIOUIA]IeH TOBEPXHOCTEH MHOIOI'PaHHHUKOB.

Tena u noeepxHocmu
epauierHusl

O3HakoMmJIeHHE C BUIAMU TeJ BpamieHus, (pOopMyIHpPOBAHUE
UX ONpEAeICHUN U CBOMCTB.

@opMyTUpOBaHHE TEOPEM O CEYEHUH IIapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTelbHOM K chepe.

XapakTepucTuka W U300paKCHHWE TeNn  BpAIICHHS, WX
pa3BEepTKHU, CEUCHUSI.

Pemenue 3amay Ha MOCTPOCHHE CEYCHUM, BBIYUCIICHUE JJIWH,
paccrosiHui, yrios, miomazneil. IlpoBeaenne nokasareabHBIX
pacCyXIECHHI IPU PEIICHUU 3a/1a4.

[IpumeHeHue CBOMCTB CUMMETPHUH NP PELICHUH 33/1a4 Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEIL.

N306paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BHITIOJTHEHHE PUCYHKA
0 YCJIOBHIO 331291

O3HakOMJICHHE C TOHATUAMHU IUIOMIAIM U 00beMa, aKCHOMaMHU
U CBOMCTBAaMH.

Pemenue 3aa4 Ha BBIYUCIICHUE IJIOWAACH MIIOCKUX (GUTYD C
MPUMEHCHHEM COOTBETCTBYIOIIUX GopMyl U (aKkTOB u3
wiaHuMeTpun. M3ydeHue TeopeM O BBIUHUCICHHH 00BEMOB
MIPOCTPAHCTBEHHBIX TEJI, PENICHWE 3aJa4 Ha IPUMCHEHUE
¢bopmyn BbluncneHuss oObemoB. WM3yuenuwe dopmyn s
BBIYMCIICHHS TUIONIAICH TOBEPXHOCTEN TEJ BPALICHHUS.
O3HakOMJIeHME C  METOJOM  BBIYMCICHHS  IUIOMIAAH
MOBEpXHOCTH cephbl. PemieHne 3amad  Ha  BBIYHCICHUE
TIoNIaIel MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell

Koopounamw u éexmopul

O3HakOMJIEHHE C MOHATHEM BeKTopa. M3ydeHue aexapToBOM
CUCTEMBl KOOpPAMHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO
3aJIaHHBIM KOOpJMHATaM TOYEK M IUIOCKOCTEH, HaXOXKJECHUE
KOOpAWHAT TOYEK.

HaxoxnaeHue ypaBHEHUH OKpYKHOCTH, CQEpbI, IMJIOCKOCTH.
Beruncnenne paccTossHUN MEXKAY TOYKAMH.

N3yueHne cBOWCTB BEKTOPHBIX BEIWYMH, MPABWII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUI HAXOXKICHUA
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, MpPaBUJI JACHCTBUH C
BEKTOPAaMH, 3aJaHHBIMA KOOPAMHATAMM.

[IppuMeHeHne TeopuM NIpH pEIIEeHWH 3aAad Ha JIEUCTBUS C
BEKTOPAMH.

N3yueHne CKamsspHOTrO NMPOU3BEACHHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs IPsAMOM U IUIOCKOCTU. lIpumeHeHue teopuum npu
penieHny 3ajad Ha JCMCTBUS C BEKTOpaMH, KOOPJMHATHBIN
METOJl, IIPUMEHEHUE BEKTOPOB JUIs BBIYMCIICHUS BEIUYUH
YIJIOB M PACCTOSTHUM.

O3HaKOMJIEHHE C J10Ka3aTEIbCTBAMH TEOPEM CTEPEOMETPHUH O
B3aMMHOM  DAacHoOJIO)KEHUM TPSIMBIX M IUIOCKOCTEH €
HCIIOIb30BAHUEM BEKTOPOB
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3JEMEHTHBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcnosHvle nowssmus
KOMOUHAMOPUKU

W3ydyenue mnpaBuiaa KOMOMHATOPUKM M NPUMEHEHHE IpU
peleH KOMOMHATOPHBIX 3aad.

Pemenne KoMOMHATOpHBIX 3aJady METOAOM Iiepedopa M IO
MIPABUIYy YMHOKEHHUS.

O3HakoMJIEeHHE C HMOHITUSIMU KOMOWHATOPUKH:
pa3MeILeHUsIMH, COYETaHUSIMH, nepecTaHOBKaMHU U
(dhopMynaMu 1Ji UX BBIYMCIICHUS.

OOpsicHeHHe M TOpUMEHeHHe (OopMysl A  BBIYUCICHUS
pa3MelIeHHi, TepecTaHOBOK U COUYETaHUM MpU PELICHUH 3a/1a4.
O3nakomnenne ¢ OuHOMOM HbBIOTOHA M TpPEyroJbHUKOM
ITackas.

Pemenne npakTuueckux 3agad ¢ UCIOJIB30BAHMEM IOHATUH U
IIpaBWJI KOMOMHATOPUKH

Onemenmuvl meopuu
geposimuocmen

W3ydyeHne  KJIACCHYECKOTO  ONPENEIIEHUs  BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM.
PaccmMoTpenne  mpuUMEpOB  BBIYMCIEHUS  BEPOSITHOCTEH.
Pemenue 3a1a4 Ha BEIYMCIICHHE BEPOSITHOCTEN COOBITUI

IIpeocmasnenue danmnvix
(mabauywl, ouazpammsl, cpaguxu)

O3HakoMJIEHHE C TPEJICTABIICHUEM YHCIOBBIX JAaHHBIX U UX
XapaKTePUCTUKAMHU.

Pemenne mnpakTHueckux 3amady Ha 00pabOTKy YHCIOBBIX
JTAHHBIX, BBIYUCIICHUE UX XapaKTePUCTUK

ITOKA3ATEJIBHASA, IOTAPUMHNYECKAS, CTEIIEHHASA ®YHKIIUHN

Kopnu, cmenenu, nocapughmor

O3HakoMJIEHHE C MOHATUEM KOPHS N-i CTENEHW, CBOWCTBaAMH
PaguKaIoB U IIPABUJIAMHU CPABHEHUS KOPHEM.
@opMynMpOBAaHHUE OIPEIECIECHUS] KOpPHS M CBOWMCTB KOpHEH.
Beluncnenue M CpaBHEHUE KOPHEW, BBINOJIHEHUE NPUKUIKU
3HAYEHMS KOPHS.

[IpeoOpa3oBanue 4YHCIOBBIX M OYKBEHHBIX BBIpaKEHUI,
COJIEpKalINX PaJUKAaIIbI.

Breimmonnenue  pacyeroB 1o  (opmynam,  coAepiKalluM
panuKaibl, OCYLIECTBIAS HEOOXOAMMBIE MOJACTAHOBKU U
npeoOpa3oBaHusl.
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OnpeneneHre pPaBHOCWIBHOCTH BBIPAXKEHHN € paJudKaIaMU.
Pewrenne nppaliioOHaIBHBIX YPaBHEHUMN.

O3HakoMJIEHHME C TOHSATHEM CTENEHU C JCHCTBUTEIbHBIM
II0Ka3aTEeJIEM.

Haxoxxnenne ~ 3HayeHUM  CTENEHH,  UCHONB3YS  IIPU
HE0O0XO0AMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchIiBaHUE KOPHS N-i CTENEHU B BUJE CTEHEHH C APOOHBIM
MoKasarejaeM U Hao0opoT.

®opmMyJIMPOBAHUE CBOWCTB CTENEHEH. BbluncieHue creneHeu
C pPAalLMOHAIBHBIM IIOKA3aTEJIEM, BBIIOJHEHUE MPUKUAKU
3HAQYEHMSI CTENIEHU, CPABHEHHUE CTEIECHEM.

[IpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIpaKEHUI,
colepXkallMX CTENEeHW, MpPUMEHss CcBoWcTBa. Pemenue
[I0Ka3aTeIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHenne mnpeoOpa3oBaHUN  BBIPAKCHUM, NPUMEHEHUE
dopmyin, IIpeoOpazoBanme anreOpadecKuX  BBIPAKEHUI
CBSA3aHHBIX CO CBOMCTBAMHU CTEeNeHe U JIorapupMoB.
Onpenenenue o0nactu JIOITYCTUMBIX 3HauYEHUMN
Jorapu()MUYECKOro BhIpaKeHUs. Perienue morapumMuuecKux
YPaBHEHUH U HEPABEHCTB.

Boruncnenue 3HaueHui GyHKIIMI 10 3HAYSHUIO apryMeHTa.
OnpeneneHue IOJIOKEHUS TOYKM Ha rpaduke 1o ee
KOOpJIUHATaM U Ha00OpOT.

Hcnonp3oBanne CBOMCTB (PYHKIUH [UIsI CpaBHEHUS! 3HAUYCHUI
CTemeHei u jorapudmMos.

[Tocrpoerne TpaduKOB CTENEHHBIX U JorapupMuuecKux

GbyHKIHi.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocnedosamenvrHocmu
Ilpoussoonasn

O3HakOMJIEHHE C MOHATHEM YMCIOBOW IOCIEI0BATEIBHOCTH,
crioco0amH €€ 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3HaKOMJIEHHE C IOHITHEM IIPEJIENA MTOCIEN0BATEIbHOCTH.
O3HakOMJIEHHME C BBIYMCIEHHEM CYMMBbl OECKOHEYHOTO
YHCIIOBOTO PsiJia HAa IPUMEPE BBIYUCIICHUSI CYMMbI OECKOHEYHO
yOBbIBaroIell T€OMETPUUYECKON TPOTPECCUU.

Pemienue 3a1ay Ha npuMeHeHHE POPMYIIbI CyMMBbI OECKOHEUHO
yOBbIBaloIell T€OMETPUUYECKON TPOTPECCUU.

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

VYcBoeHue IIpaBUII nuddepeHpoBaHus, TaOJINLBI
MPOU3BO/IHBIX 3JEMEHTApHBIX (DYHKIMM, NpUMEHEHHe s
b depeHpoBaHus QYHKIHMI

IIpoussoonas u ee npumeHnenue

N3yuenne u  GOpMyJIHpOBaHHE €€ MEXaHHYeCKOro |
TreOMETPUUYECKOTO CMBbICIIA, U3YUEHHE aJITOPUTMa BBIUMCICHUS
IIPOU3BOIHOM HA MPUMEPE BBIYMCIICHUS MTHOBEHHON CKOPOCTH
U YTJIOBOTO KO3 PHUIMEHTa KacaTelbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.
N3ydenue Teopem O CBSI3U CBOMCTB (PYHKIIMU U MPOU3BOAHOM,
(bopMyIHpOBKaA HX.

[IpoBenenne ¢ MOMOLIBKD MPOU3BOAHOM  MCCIEAOBAHUS
¢byHKIMH, 3a1aHHON (OPMYIIOi.

YcTaHoBNIEHUE CBA3M CBOMCTB (D)YHKIIMHU U MTPOU3BOJHOM MO UX
rpapukam.

[IpumeHeHne TPOU3ZBOAHOM Il  pEIICHWs 3aJady  Ha
HaXOXXJICHUE HauOOJbIIEr0, HAMMEHBIIETO0 3HAYEHUS U Ha
HaX0XKJCHHE IKCTpEeMyMa
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llepsoobpasnas u unmezpan

O3HakoMJICHHE C TIOHATHEM MHTETpasia U MepBOOOPaA3HOM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona—JleiiOauna.

Pemrenue 3amau Ha CBs3b MEPBOOOPA3HON M €€ MPOU3BOIHOIM,
BBIUMCIIEHUE [1€PBOOOPA3HON JUIsl JaHHOM QyHKIMH.

Pewmrenne 3amad Ha IpUMEHEHWE MHTErpaja il BbIYMCICHUS
(U3MYEeCKUX BEJIMYUH U IUIOIAAeH
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YYEBHO-METOJANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHHUITJINHBI

OcBoeHHEe TporpaMMbl y4eOHON auCHMIUIMHBI «MaTeMaTuka» TpeanojaracT HaJlddde B
npoeccCHOHaTBbHON 00pa30BaTEeIbHON OpraHU3allH, PeaTnu3yIomeld 00pa3oBaTeNbHYI0 MPOTPaMMy
cpenHero obmiero obpazoanust B npeaenax ocBoeHus OITOIT CITO na 6a3e OCHOBHOTO OOMIETO
oOpa3oBaHMs, y4eOHOr0 KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH 00ECIEUYHTHh O0YYArOIIMMCS
cBOOOIHBIN 1ocTyn B IHTEpHET BO BpeMsl y4eOHOT0 3aHATH U TIEpUO]] BHEYUYEOHOH e TETbHOCTH.

[Tomenienne kabuHeTa yaoBIETBOPsET TpeOoBaHUSAM CaHUTAPHO-3MTUAEMHUOIOTHUECKUX TPABUI U
HOPMATHBOB U OCHAII[CHO TUIIOBBIM 000PYJIOBaHHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM
YHCIIE CHEIHATM3UPOBAHHON y4eOHONH MeOeIbl0 M CPEeICTBAMU OOYUYCHHS, IOCTATOYHBIMH IS
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO MIOATOTOBKU O0YYarOIIUXCS.

B kabunere ecTh MyJIbTHMEAMHHOE O00OpYyJIOBaHHE, IOCPSACTBOM KOTOPOTO YYaCTHHUKU
00pa3oBaTeNBLHOrO MpoIiecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO HH(POPMAIMIO MO0 MaTeMaTHKE,
CcOo3aaBaTh MPE3CHTAllMU, BUACOMATCPHUAJIbl, MHBIC JOKYMCHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MaTepPHAIbHO-TEXHHUYECKOTO OOECIICYCHHUSI MPOrpaMMbI
y4eOHON JUCHMIUIMHBI «MaremaThka: ajaredopa W Hayaja MaTeMaTHYECKOTO aHAlIU3a; TCOMETPHS»
BXOJIAT:

MHOTO()YHKITHOHAJIbHBIA KOMILJICKC MPETIOaBaTelIs;

HarJISIHbIE TTOCOOUsT (KOMIUIEKTBI Y4eOHBIX TAOJHII, TIAKATOB, MOPTPETOB BBIIAIONIMXCS YYCHBIX-
MaTEeMaTHKOB U JIp.);

00BEMHBIC MOJICIIA MHOTOTDAHHUKOB;

00BEMHBIE MOJIEITN TEJI BPAIICHUSI.

UH(POPMAIIMOHHO-KOMMYHUKATHBHBIC CPEIICTBA;

9KpaHHO-3BYKOBBIE ITOCOOMS;

KOMILJICKT TEXHHUYESCKOI JTOKYMEHTAIIMU, B TOM YHUCIIe TTACTIOpTa Ha CPEeCTBA O0YUCHUS, HHCTPYKIIUH
0 UX MCIOJIb30BaHHUIO U TEXHUKE OE30MaCHOCTH;

OnOIMOTEYHBIN (HOHT.

B Oubnmoreunsiit (oHA BXOAAT Yy4yeOHUKH, YydeOHO-MmeToanueckue KoMIuiekTel (YMK),
o0ecreynBamIMe OCBOEHHE Y4eOHOW IUCHMIUIMHBI «MaTemaTtuka», pEeKOMEHIOBaHHbIE WU
JIONYUIEHHbIE JJIsl HUCMOJb30BaHUS B MPO(EecCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3aLUX,
peanu3yonmx 00pa3oBaTeIbHYIO IPOrpaMMy CPEIHEro oouiero oopa3oBaHus B Mpeieinax OCBOSHUS
OITOIT CIIO nHa 6a3e 0CHOBHOI'O 00IIIET0 0OPa30BaAHHUS.

bubmmoreuynsrii  GoHA ~ OMOJIHEH OSHIUKJIONENUSMH, CIPABOYHUKAMHU, HAYYHOW, HAYIHO-
MONYJIIPHOM M IPYrOM JINTEPATYPOU 110 MaTEMATHKE.

B mporecce ocBoeHMs mporpaMMbl y4eOHOH TUCHMITIMHBI «MaTeMaTuKa» CTYAEHTHI MOIy4atoT
BO3MOYKHOCTh JIOCTYIa K AJIGKTPOHHBIM YUYeOHBIM MaTepuaiaM I0 MaTeMaTHKe, MMEIONIMMCS B
cBOOOJHOM JA0CTyne B ceTu MHTepHeT (3JeKTpPOHHBIM KHHUraM, NMpakTHUKyMaM, TeCTaM, MaTepHajiam
EI'D u np.).
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