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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma oOmeoOpa3oBaTenbHOW y4eOHON aucuuiuinHa «Martemaruka: anreOpa W Havaia
MaTEeMaTHYECKOT0 aHallu3a; TeoMeTpus» (namee — «Maremartukay) mNpeqHasHaueHa Ui W3y4YCHHS
MaTeMaTUKH B  TIpodeccHOoHalbHBIX  oOpa3oBarenbHbix — opranmzammsx  CIIO,  peanusyromux
o0pa3oBaTeNpbHYI0 MPOrpaMMy CpEIHEro oOImero o0pa3oBaHHUs B TMpeaeiaX OCBOSHHUS OCHOBHOM
npodeccuonansHoi obpazoBarensHOi mporpammbl CITIO (OITOIT CITIO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHUs MPH MOJATOTOBKE KBATU(HUIIMPOBAHHBIX paO0OUHX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC cpemHero oobmero o0pazoBaHus,
NPEIBSBIAEMBIX K CTPYKTYpE, COACPIKAHUIO H pe3yjibTaTaM OCBOCHHUS YUCOHOM JUCIMILIMHBI
«MatemaTHKa», B COOTBETCTBUM C PeKOMEHIalusMU IO OPTaHU3AlHMU TOJTYYCHHS] CPETHETO OOIIero
o0Opa3oBaHMsl B TMpeneinax OCBOCHHS OOpa30BaTEeNbHBIX MPOTPAMM CpEIHEr0 MpOodeCcCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsS C Y4YeToM TpeOoBaHMi (enepanbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB MW TIOJIy4aeMOW MNpo(eccHu WM CHEIHaTbHOCTH
cpemHero npodeccuoHaIbHOro 00pazoBanus (MMCbMO JlemapTaMenTa rocy1apcTBEHHOM TIOJIUTUKY B cepe
MOJAroTOBKH padbounx kaapos u JII1IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

ITpu ocBoennu mpodeccuii CIIO TexHHUYECKOro NpopMis MaTeMaTHKa H3ydaeTcsh Kak NpoQHIbHAS

yueOHas aucuuiuimHa B oobeme 311 gacos.

B I'TIOY «CJIT» na maremaruky orBogutcs 311 yacos, B ToM uncie 300 yacoB ayiuTOpHOI Harpy3KI/11.
Copneprxanue nmporpammsl «MareMaTHKay HalpaBJIeHO Ha TOCTH)KEHUE CIIEIYIOIUX

neJiei:

obecrieyeHrne ChOpMUPOBAHHOCTHU NPEACTABICHUIN O COLMANIBHBIX, KYIbTYPHBIX U HCTOPUUYECKHUX (haKTOpax
CTaHOBJICHUSI MaTEMATUKH;
obecrieyeHrne cOpMUPOBAHHOCTH JIOTHYECKOT0, AITOPUTMUYECKOIO M MaTEMAaTUUYECKOTO MBIIUICHUS;
obecriedeHrne c(HOPMUPOBAHHOCTH YMEHHUH MPHUMEHSTH IMOJyYCHHbIE 3HAHUS MPH PEHICHUH Pa3IUYHBIX
3ajad4;
obecriedyeHne c(HOpPMHUPOBAHHOCTH TMPEJICTABICHUM O MaTeMaTHKe KaK 4YacTh O0IedeIoBeYecKoi
KYJbTYpbI, YHUBEPCAIBHOM SI3BIKE HAyKH, IO3BOJISAIOLIEM OIMCHIBATH U U3Yy4YaThb PEAJIbHBIC IIPOLIECCHI U
SIBJICHUSL.

OCHOBY JaHHOW MpOrpamMMbl COCTaBJIIE€T COJEpXKaHHUE, COIJIACOBAHHOE C TpeOOBaHUAMU

(benepaabHOro KOMIIOHEHTA CTaHAapTa CPeAHEro (MOJIHOT0) 00I11ero 00pa3oBaHusl.

B npodunbHyI0 COCTaBISIONIYI0 BXOIUT MPO(PECCHOHAIBLHO HAIIPABIEHHOE COJEPIKaHNe, HEOOXOAUMOe
UL yCBOEHHs MpodeccHoHaTbHOM — 00pa3oBaTeNbHONM  MpOrpamMMbl, (OpMHUPOBaHUS y  CTY/IEHTOB
POoQeCCHOHATEHBIX KOMITETSHITHIA.

IIporpamma COIEpKUT TEMATUYECKUW IIJIAH, OTPAXAIOIIUN KOJWYECTBO YacCOB, BBIACIIIEMOE HA
M3yuyeHHe MaTeMaTUKHU NPU OBJIaJIeHUH CTYACHTaMH NMPO(ecCHs MU TEXHUYECKOTO MPOdUIIs.

[TporpamMmMoii mpeaycCMOTPEHO caMOCTOsITeNIbHAsE BHEAYAUTOpHAs padoTa, BKIIOYAOLIas: pelieHne
3aj1ay, BHIIIOJHEHUE IOMAITHUX paboT, CO3/1aHuE MPE3eHTAIN, MOrO0TOBKA JOKJIA/I0B, COOOLICHUH.




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 oo6mero oOpasoBanmst B mpenenax ocBoerwms OIIOIT CIIO na 6a3ze OCHOBHOrO 0OIIETO
o0pa3oBaHMs, H3yYCHHE MATEMAaTHKH HMEET CBOM OCOOCHHOCTM B 3aBHCHMOCTH OT HPOQHIISL
po¢eCCHOHAIBPHOTO 00Pa30BaHU.

ITpu ocBoenuu npodeccuii CIIO u cnermanbrocTelt CI1O Texarmveckoro nmpoduist mpodhecCHOoHATBHOTO
oOpa3oBaHMs MaTeMaTHKa H3ydaeTrcs Oojiee YIIyOJeHHO, Kak mpoduiabHas ydeOHas IUCIUILINHA,
YUUTBIBAIOMIasl crielu(UKy OCBauBaeMbIX MPOPECCHIA.

OTO BBIpa)KaeTCs B COJEPKAaHUU OOYUEHUs, KOJIMUYECTBE YaCOB, BBIACISAEMbBIX HA U3YUEHHE OTAEIbHBIX
TEM MPOrpaMMmbl, INTYOHMHE UX OCBOCHHUS CTYACHTAMHU, 00bEME U XapaKTepe MPaKTUUECKUX 3aHATH, BUIaX
BHEAYJAUTOPHOM CaMOCTOSATEIbHON pabOThI CTYJCHTOB.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAM3YIOTCS B YEThIPEX HAMpaBICHUIX:

1) obuiee npeacTaBicHe 00 UACSIX U METOAaX MaTEMAaTHUKH;

2) UHTEJJIEKTyallbHOE Pa3BUTHUE;

3) oBnaseHUE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMCHUSMHU;

4) BocmHTATEIbHOE BO3/ICHCTBHE.

N3ydenne wmarematuku Kak npoduipHOW — 00mIeoOpa3oBarenbHOM  Y4eOHOW — JUCIMILIAHBI,
yYUTHIBaIOIIeH crenuuKy ocBanuBaeMbix cryneHTamu npodeccuii CI1O obecneunBaercs:

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:
oOuieil cucTeMbl 3HAaHUM: CoJepKaTeNIbHbIE TPUMEPHI UCIIOJIb30BaHUs MAaTEMaTUUYECKUX HJIed U METOJOB B
po¢eCCuOHABHON JeATETFHOCTH;

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

Conepxanue y4eOHOM IUCHUIUIMHBI pa3padOTaHO B COOTBETCTBHM C OCHOBHBIMHU COJIE€P’KATEIbHBIMU
JUHUAMH 00y4YeHUs MaTeMaTHKE:
aneebpauveckas JAuHus, BKIIOYAIOLIAs CUCTEMAaTH3al[MI0 CBEIEHUN O YHcIaxX; H3yuyeHUE HOBBIX U
0000111eHIe paHee N3YUYEHHBIX orepaluii (BO3BEACHHUE B CTENEHb, U3BJIEUEHUE KOPHS, JIOTapu(pMUpOBaHuE,
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC M OOpaTHBIE K HUM); U3yYE€HHUE HOBBIX BHOB YHCIIOBBIX BBIPAKECHUI
1 (OpMyJ; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYUCIHMTEILHOW KYJIBTYPHI, PaCIIMPEHHUE U
COBEPILLICHCTBOBAaHHE aJreOpandeckoro ammapara, CGOpPMHPOBAHHOTO B OCHOBHOHM INIKOJNE, U €ro
MPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKIIAIHBIX 33124,
meopemuKo-@yHKYUOHANbHASL JIUHUsA, BKJIIOYAIOIIAs CHCTEMAaTH3allMi0 M pacHIMpeHue CBEICHHH O
(GYHKIMSIX, COBEPIIEHCTBOBAHHUE TPAPUIECKUX YMEHHU; 3HAKOMCTBO C OCHOBHBIMHU HJESIMHU M METOIaMH
MaTEeMaTHYeCKOTr0 aHajan3a B 00beMe, MO3BOJIAIONIEM MCCIEI0BATh JJEMEHTApHbIe (PYHKIIMH U PEIlaTh
MpOCTeiIe TeoMeTpudecKre, GU3NIECKUe U IPyTHe MPUKIIaIHbIe 3a/1a4H;

JIUHUS YPAGHEHULl U HepageHCcma, OCHOBaHHAs Ha MOCTPOCHUH M UCCIIEOBAHUN MaTeMaTHYECKUX MOJeNeH,
nepeceKaromascs ¢ anredpandyeckoil 1 TeOpeTUKO-PYHKIIMOHATBHON JIMHUSMU U BKJIIOYAIOIIas pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHUKU aNreOpandeckux MpeoOpa3oBaHUi A peUIeHUs YpaBHEHUI, HEPaBEHCTB U
cucreM; (HOpMUPOBAHHUE CITIOCOOHOCTH CTPOUTH M MCCIIEOBAThH MPOCTEHIIINE MaTeMaTHIECKHE MOJIEITH TPU
pElIeHNY MPUKIIATHBIX 33/1a4, 33/1a4 U3 CMEXHBIX U CIEIUAIBHBIX JUCIHUILINH;

2eomempuyeckas uHus, BKIIOYAONIAas HATJSAHbIE MPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (HUrypax H
M3yueHHE UX CBOWCTB, (JOPMHUPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUTHE CIIOCOOOB
F€OMETPUUYECKUX U3MEPEHHM, KOOPAMHATHOTO U BEKTOPHOI'O METOJAOB JUISl PEIICHUS MAaTeMAaTHYEeCKUX U
MIPUKJIAIHBIX 3a71a4;



cmoxacmuyeckas JAuHUs, OCHOBAaHHAas Ha Ppa3BUTUM KOMOWHATOPHBIX YMEHHUH, TpeACTaBIeHU o
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIET0 MUpA.
Pa3BuTHe conepkaTeNbHBIX JMHUI CONPOBOXAAETCS COBEPILIEHCTBOBAHUEM HWHTEIUIEKTYaIbHBIX M
pEUEeBBIX YMEHHI TyTEM 00OTaIleHUS MAaTEMaTHUECKOTO SA3bIKa, PA3BUTHUS JIOTHYECKOTO MBIIUICHUSI.

MaremaThka sBIseTcs (yHAaMEHTAIbHOU 001Ie00pa3oBaTeIbHON TUCIMIUIMHON CO CIOXKHUBIIUMCS
YCTOMUUBBIM COJEpXKAHUEM U OOIMMH TpeOOBaHUAMHU K MOArOTOBKE oOyuarommxcs. Peanuszauus oOmux
Lesied M3ydeHUs MaTeMaTUKU TPaJULMOHHO (OopMuUpyeTcs B YeThIpeX HANpaBJICHUSX — METOANYECKOe
(obmee mpencrabieHue 00 UAEAX M METOJAaX MAaTEeMaTHKH), MHTEIJIEKTYalbHOE pa3BUTHE, YTHINTapHO-
[IparMaTU4eCcKoe HampasiieHUuEe (OBIaJEHUE HEOOXOJMMBIMM KOHKPETHBIMM 3HAHUSIMHM M YMEHUSIMHU) U
BOCIIUTATEIbHOE BO3JIECHCTBUE.

Ipoduauzanus ueneii MaTeMaTHUECKOro 0Opa3oBaHUs OTpaKaeTcss Ha BHIOOpE NMPUOPUTETOB B
opraHuzanuu y4yeOHOW jesATesnbHOCTH oOydarouuxcs. s TexHudeckoro mnpo¢uis BbeIOOp Lesei
CMEIAaeTCss B NParMaTU4YECKOM HANpPAaBJICHUH, MPEAYyCMATPUBAIOIIEM YCWIEHHE U pPacCUIMpEHUe
IIPUKJIAJHOTO XapakTepa HW3y4eHUs MaTeMATHUKH; IPEMMYLICCTBEHHON OPHEHTALUN HAa aIrOPUTMUYECKHUM
CTHJIb TTO3HABATEIBHOHN IESITENbHOCTH. V3ydeHne MaTreMaThku Kak HpO(QHIBHOTO Y4eOHOTrOo mpeamMeTa
obecrieunBaeTcs:

— BBIOOPOM pa3IMYHbIX [TOJIX0/I0B K BBEJIEHUIO OCHOBHBIX IIOHSTHUIL;

— (dopMupoBaHHEM CHUCTEMbl YUeOHBIX 3ajaHuil, obecneunBaromUX 3((EeKTHBHOE OCYILIECTBICHHUE
BBIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

— oforameHrueM CHekTpa CTuiell y4eOHOH JesTelNbHOCTH 3a CYeT COIVIACOBaHMA C BEIYIIMMHU
JeSTeTbHOCTHBIMH XapaKTePUCTUKAMHU BBIOpaHHOW Npodeccuu.

IIpoduabHas cocraisomas OTpaxaercss B TpeOOBaHUAX K MOATOTOBKE OOYUYaIOIIMXCS B YaCTHU:

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

— YMEHUH: pa3Inyue B YpOBHE TpeOOBaHUH K CIIOKHOCTH IPUMEHSIEMBIX aJITOPUTMOB;

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

Takum o0Opa3oM, mporpaMMa OpPHUEHTUPYET Ha MPUOPUTETHYIO pOJb  MPOLECCYalbHbIX
XapaKTepUCTHK y4eOHOW paboThl, 3aBUCALINX OT MPOPuIIst NpodhecCHOHATbHOW MOATOTOBKH, aKLIEHTUPYET
3HAa4YeHUE IMOJYYCHUs OINbITa HCIOJIb30BAaHUS MAaTEMaTUKH B COJEPXKATENbHbIX U IMPO(EecCHOHATBHO
3HAYUMBIX CUTYalUSX M0 CPaBHEHHUIO C (hOpPMajbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU
o0OyueHusl.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE

VyeOnas aucuuniauHa «MaremaTtuka» SBJISETCS Y4eOHBIM IPEAMETOM 0053aTeabHOW IpeaIMeTHON
obnactu «Maremaruka u uanopmarukay O@I'OC cpeanero odmiero oopa3oBaHusl.

B npodeccrnonanbHbIX 00pa3oBaTeIbHBIX OPraHU3AIMIX, PEATU3YIONMX 00pa30BaTeIbHYIO IPOrpaMMy
cpeanero obmero oOpasoBanusi B mpeaenax ocBoeHuss OIIOII CIIO na 0aze OCHOBHOro oOOIIEro
oOpa3oBaHusl, yueOHas AucuuIuInHA «MaTemaTtuka» u3ydyaercs B 0011eo0pa3oBaTeIbHOM IIUKIIE y4eOHOTro
mwana OIIOIT CIIO na ©6a3e ocHOBHOro oOIIero oOpa3oBaHUS C TOMYyYEHHEM CPEIHEro O0OIIero
obpazosanus ([IIIKPC, IIIICC3).

B yue6nsix mmanax [MITKPC, TIIICC3 y4yebnas aucuurumaa «MaTeMaTrkay BXOAUT B COCTaB OOIINX
o011e00pa3oBaTenbHbIX YU€OHBIX AUCHUILINH, GOPMUPYEMBIX U3 00s3aTeNbHBIX MPEAMETHBIX 00acTen
®I'OC cpennero obmiero obpazoBanus, s mpodeccuit CITO nnu cnenmansaocteit CI1O
COOTBETCTBYIOLIETO MPOpUIIs MPOhEeCCHOHATBHOTO 00pa30BaHMsL.



PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLITAHBI

OcBoeHue coniepkanus yaeOHOW JUCIMILTUHBI «MaTteMaTuka» 00eceuynBaeT JOCTHKCHUE
CTYICHTAMHU CJICIYIOIIHNX pe3y1bmantos.

®  JIUYHOCHIHBIX:
——  chopMHpPOBAaHHOCTH TPEICTABICHUNA O MAaTEMAaTHKE KAaK 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 OOIIEYEIOBEYECKOW KYJIBTYPhI 4epe3 3HAKOMCTBO C HCTOpHUEH
pa3BUTHUS MaTEMAaTUKH, 3BOJIFOLMEN MAaTEMATUHYECKUX HJIEH;
—— Dpa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHMs, aJTOPUTMUUYECKON
KYJIbTYPbl, KPUTHYHOCTA MBIIUICHUSI HAa YpPOBHE, HEOOXOAMMOM s Oyaymied mpodeccHnoHATbHOMI
JEeATEIBLHOCTH, JIJIS IPOJOJKEHUST 00pa30BaHUs M CaMOOOpa30BaHUS;
——  OBJIQJICHUE MATEMATHYECKUMHU 3HAHUSIMA U YMEHUSMU, HEOOXOAMMBIMHU B MTOBCEHEBHOW KU3HU, JJIS
OCBOGHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCHMIUIUH U JUCIHHILIUH MPO(EeCCHOHATBHOTO IUKIA, IS
moJTydeHust 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOIIHUX YrITyOJIEHHOW MaTeMaTHIECKOH TTOJITOTOBKY;
——  TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUN BCel
KU3HU; CO3HATEIbHOE OTHONICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBUIO YCIEIIHON
po¢eCCUOHAIBHON U OOIIECTBEHHON JEATEIbHOCTH;
——  TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEJIbHOW TBOPUECKOU U OTBETCTBEHHOU JEATEIHLHOCTH;
—— TOTOBHOCTb K KOJUIGKTUBHOW paboOTe, COTPYAHHYECTBY CO CBEpCTHHKaMHU B 0Opa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIICIOBATEILCKOM, IIPOCKTHON U IPYTUX BHAX JIEATCIIEHOCTH,
——  OTHOIIEHHE K MPO(PECCHOHAIBHON NIEATEIbHOCTH KaK BO3MOKHOCTH Y4acTHs B PEUICHUH JTHUYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIIEHAIIMOHAIBHBIX ITPOOJIEM;

® MemanpeoMemHuvlx:
—— YMEHHME CAMOCTOSITEIBHO OIpPEACNATh LEIU ACSITEIbHOCTH MU COCTAaBJIATh IUIAHBI JACSTEIbHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH NEATEIBHOCTh; HCIOJIB30BATh BCE
BO3MOXHBIE PECYPCHI I JOCTHMIXKEHMS IIOCTABIICHHBIX LEJNEHM W peanu3aluy IUIAaHOB JIESITEIbHOCTH;
BBIOMPATH YCIICITHBIE CTPATETHH B PA3TUYHBIX CUTYaIIUSIX;
—— yMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJEWCTBOBATH B MPOIIECCE COBMECTHOM JESTENbHOCTH,
YYHUTHIBATh MO3UIIUHU APYTHX YUaCTHUKOB JACATEIBHOCTH, 3P(PEKTUBHO pa3pemarb KOHPIUKTHI;
—— BIIAJICHHE HaBBIKAMH MO3HABaTeNbHOH, y4eOHO-MCCIEOBATEIbCKON U TMPOEKTHOW NeATEIbHOCTH,
HaBBIKAMH pa3pelIeHUs] MpoOJIeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB
pELIEHNS TPAKTUYECKUX 3aa4, IPUMEHECHHUIO PA3JIMYHbIX METOJOB [TI03HAHUS,
—— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOM MH(OPMAIIMOHHO-TIO3HABATEILHON JEATEIbHOCTH,
BKJIOUAsi YMEHHUE OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHKAX WHGOpPMAIMU, KPUTUYECKU OLIEHWBATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO, TTOTYIAEMYIO U3 PA3IMYHBIX HCTOYHHKOB;
——  BJIQJICHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS,
HCIOJIb30BATh a/ICKBAaTHBIE SI3bIKOBBIE CPE/ICTBA;
—— BIAQJICHHEC HAaBbIKAMHU I[I03HABAaTEIbHOU pe(lIekcuyu Kak OCO3HaHWs COBEpIIAeMbIX ACHCTBHIA U
MBICITUTENBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHUI, TPAHMI] CBOETO 3HAHWUA M HE3HAHUS, HOBBIX
[M03HABATEJIbHBIX 3a7a4 U CPEJICTB JJISl UX JOCTHKECHUS,
——  TEeNCYCTPEMJICHHOCTh B TIOMCKAaX W TPHUHATHU pEHIeHUuH, COOOpa3sUTENIbHOCTh M HWHTYHIHUSA,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIIOCOOHOCTh BOCIPUHUMATE KPAaCOTY U TAPMOHHIO MHUPA;

®  npeomMemmuvIx:
—  c(hOpPMHUPOBAHHOCTh TPEJCTABICHWA O MaTeMaTHKEe KaK YacTH MHPOBOM KYJIBTYPhl M MeECTE
MaTEeMaTHKd B COBPEMEHHOM [MBUJIM3AIUU, CHOCO0AaX OMUCAaHHWS SBIEHUN pEaTbHOTO MHpa Ha
MaTeMaTHYEeCKOM S3BIKE;
——  chopMHpOBAaHHOCTH MPECTABICHUN O MATEMAaTHIECKUX MOHATHIX KaK BAKHEUITUX MaTeMaTHIECKUX
MOJIETISAX, MO3BOJISIONINX ONMKMCHIBATh M M3Y4YaTh Pa3HbIE MPOLECCHl U SIBJICHHS; TOHUMAaHUE BO3MOKHOCTH
AKCMOMATHUYECKOTO MTOCTPOEHUS MATEMATUUECKUX TEOPUI;



—— BIJIQJCHHE METOAAMH JIOKA3aTeIbCTB U AJITOPUTMOB PELICHHs, YMEHUE UX NPUMEHATH, MPOBOIUTH
JIOKa3aTeNIbHbIC PACCYXKICHUS 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 PEIICHUS U WLIIOCTPALMK 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 PEANIbHBIX 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; NPUMEHEHUE M3YUYEHHBIX CBOMCTB T'€OMETPHUECKUX (PUryp u GopmyIn Juis
pELIEeHNs TEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COIEPIKAHUEM;

——  c(OpMHPOBAHHOCTH MPECTABICHUN O MPOLIECCaX U SBJICHUAX, UMEIOUINX BEPOSTHOCTHBIM XapakTep,
CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEAIbHOM MHPE, OCHOBHBIX IIOHATHSAX 3JIEMEHTAapHOM 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 PEIICHUH 3a/1a4.

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, 3aIaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
CeoiictBa ¢yHkuuu. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTb, OTPAHHUYEHHOCTh, MEPUOJIUYHOCTb.
[TpoMexyTku Bo3pacTaHuss W YOBIBaHWs, HauWOOIbINEe W HAMMEHBIIEEC 3HAYCHHUS, TOYKH JKCTpEeMyMma.
I'padmueckas unTepnperanus. [Ipumepsl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B pealibHBIX Ipolieccax u
SBIICHUSAX. Apu(pMETHIECKHe onepanuy Haa QyHKIHUSIMU.
Crnoxnas ¢yHKIIUS (KOMIIO3UIHS). [lonamue o HenpepblgHOCMU YHKYUU.
Oo0patubie ¢Qynkuun. Obnacmev onpedenenuss u obdracme 3HaveHuti oopammuou Gyuxyuu. Ipagux
obpamuoll pyHKYuU.
OOpatHble TpUTrOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.
Omnpenenenust yHKIUH, ©X CBOMCTBA U TpaduKH.
IIpeoOpaszoBanusi rpadukoB. [lapamanenbHblii HmepeHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOpIUHAT H
CUMMETpHUSl OTHOCUTEIBHO Hayana KOOPAMHAT, CHMMETPHSI OTHOCUTENIBHO NPSIMOM Y = X, pacTsSKEHHE U
C)KaTue BJOJb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamusn



[Tpumepbl 3aBUCHMOCTEH MEXAYy MEPEMEHHBIMU B PEATbHBIX MPOIECCaX M3 CMEXKHBIX IUCIUIUIMH.
Omnpenenenue pynkuii. [loctpoenue u urenne rpadukoB ¢ynknui. UccinenoBanue ¢pynknuu. CBoMCTBa
JUHEWHOH, KBAJAPAaTUYHOW, KYCOUHO-JIMHEHWHOM © JApOoOHO-TMHEHHON ¢yHKkumii. HenpepbiBHBIE U
nepuoanueckue ¢ynkiuu. CoiicTBa U rpaduku CHUHYyca, KOCMHYca, TaHIeHca M KoTaHrenca. OOparHbie
dbyakuun u ux rpadpuku. O6parHbie TpuroHoMerpudeckue GyHkiuu. [IpeodbpazoBanus rpaduka GyHKIUH.
lapmonnueckue konebanus. [Ipuknamneie 3amadn. TpUTOHOMETpHYECKHE YpPaBHEHHS M HEPABEHCTBA,
CUCTEMBbI TPUTOHOMETPUUECKUX ypaBHEHHU. PelieHue 3amay nmpou3BOJICTBEHHOTO cojepkanus. Pemienue
3aJ1a4 MPOU3BOJICTBEHHOTO cojepkanus. [loctpoeHne rpadMKoB ¢ MOMOIIBI0 KOMIBIOTEPHON MPOTPaMMBbI
Advanced Grapher. Ilpumepbl pelieHHs TPUTOHOMETPHUUECKUX YPAaBHEHMH M CHCTEM YpaBHEHHH C
HCIIOJIB30BaHUEM KOMITbIOTEpHBIX mporpamm LoviOtvet, Universal Math Solver (UMS) - YuuepcanbHbIit
Maremarnueckuii Pemarens.

IMapanieabHOCTH B MPOCTPAHCTBE

AxcuoMsl crepeoMeTpur. CrieCTBHS U3 aKCUOM.
B3anMHOe pacnosnokeHue IByX NpsMbIX B IIPpOCTpaHCTBE. [lapaiienbHOCTh NPSIMON U IIJIOCKOCTH.
[TapamnensHOCTB TUIOCKOCTEN. CBOMCTBA NapaAJJIENIbHBIX MIJIOCKOCTEM.

IlepneHAUKYJISIPHOCTH B IPOCTPAHCTBE
[lepnenpukynapHocTs  mOpsAMbIX. [lepneHauKynaspHOCT HpsAMOM M IUIOCKOCTH. CBsI3p  MexAay
MEPIEHIUKYISIPHOCTBIO U NApAJLIEIbHOCTBIO. IlepneHaukymsp ¥ HakJIOHHAs. YTOJI MEXAYy NpsIMOU U
mIockocTho. Teopema o Tpex mnepneHauKkyispax. JByrpanHelii yroiu. IleprneHIuKyasspHOCTH JBYX
IIJIOCKOCTEM.
IlIpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOTO PACIOJIOKEHHS MPSAMBIX. YTOJN MEXAY NpsAMbIMH. B3auMHOE pacrnoiioxeHue
IIPSAMBIX U IUTOCKOCTEN. [IeprieHauKymsap 1 HaKJIOHHAs K INIOCKOCTH. YTOJI MEXY NMPSMON U IJIOCKOCTBIO.
TeopeMsl 0 B3aNMHOM PacIOJIOKEHUH IIPSIMOM U IIIOCKOCTH. Teopema o Tpex MepreHInuKyspax.
[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U MIEPIEHIUKYIISIPHBIX IUIOCKOCTEN. PaccTosiHuEe OT TOUKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 TNIOCKOCTH, PACCTOSHUE MEKIY IUIOCKOCTAMHM, MEKY CKPEIIUBAIOIIMMHUCS
MPSIMBIMU, MEXY TPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHME M €ro CBOMCTBA. leopema o niowjaou OpmoO2OHANbHOU NPOEKYuU
MHO20y20bHUKA. B3auMHOE pacmonokeHue NpoCcTPaHCTBEHHBIX UTYp.

Koopaunatel 1 BeKTOpBI

[IpsimoyronbHast (IeKkapToBa) cCCTEMa KOOpJAUHAT B MpocTpaHcTBe. PopMysia pacCTOSTHUS MEXTY TIBYMS
TOYKaMH. Y paBHEHUS CPEPBL, nI0CKOCMU U NPAMOU.

Bextopel. Moayns Bektopa. PaBeHCTBO BekTOpoB. CIll0)KEHHE BEKTOPOB. YMHOJKEHUE BEKTOpa Ha
yucno. Pa3znokeHne BEKTOpa IO HANPABJICHMAM. YTOJ MEXIy AByMs Bekropamu. [Ipoeknmns BekTopa Ha
ocb. Koopaunate! BekTopa. CkansipHOE MPOU3BEICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MaTEMATUYECKUX U IPUKIIAIHBIX 3aad.
Ilpakmuueckue 3anamusn
Bektopsl. /[leiictBuss ¢ BekropaMu. JlekapToBa cucTeéMa KOOpAMHAT B IPOCTPAHCTBE. YPAaBHEHHE
OKPY>KHOCTH, c(ephl, TIOCKOCTH. PaccTostHme Mexay Toukamu. JIeHMCTBHUS C BEKTOpaMH, 3aJaHHBIMHU
koopauHaTamMH. CKaJspHOE NpPOU3BENECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MpPSIMOW M IUIOCKOCTH.
Hcrnons30BaHne BEKTOPOB P A0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

IIpousBoaHas GpyHKIUH

IMocaenoBareabHocTU. CriocoObI 3a/1aHNS U CBOWCTBA YHCIOBBIX MOCIEI0BATEILHOCTEH.

Ilonamue o npeodene nocnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOL
nocneoosamenvrocmuy.  CymMMUpOBaHWE  TOCJeaoBaTelbHOCTEH.  beckoHewHo — yObIBaromas
TEOMETPUYECKAs IPOIPECCUS U €€ CyMMa.

IlpousBoanas. Ilpupamenue aprymenta ¢yakuuu. OmnpeneneHue npousBoaHou. [IpaBumia
BBIUYHCIIEHUS IPOU3BOAHOM. [Ipon3BOAHBIE CYMMBI, pa3HOCTH, IPOU3BENEHNUS, YacTHOT 0. [Tpon3BogHas
cnoxHoit ¢yHkuuu. [Ipow3BogHas TpUTOHOMETPHUYECKUX (GYHKIUN. [Ipouzsoonvie o0Opammoll
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dyHKyuu u Komnozuyuu QyHKyuu.

Ilpakxmuueckue 3anamus

YucnoBasi MocCle0BaTeIbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYHCICHUS WICHOB IOCIEI0BATCIBLHOCTH.
[Ipenen nocnenoBatenbHOCTH. beckoHeuHo yObIBaromas reoMeTpuyeckast porpeccus.

[IpaBuna u hopmyssl quddepeHupoBanms, Ta0IMIa TPOU3BOIHBIX JIEMEHTAPHBIX ()YHKIIHM.
[Ipou3BomHasi  TpUTOHOMETpUYECKUX  (QyHKIWH.  HaxoxaeHue  NPOM3BOIHBIX,  HCHOJIB3YS

KomIbloTepHyto nporpammy Universal Math Solver (UMS) - VuuBepcanbhblli MaremaTnueckuii
Pemarens.

IIpumeHeHne NPON3BOAHOI U NEPBOOOPA3HOI

[Tonstne 0 TPOM3BOMHOW (PYHKIMH, €€ T€OMETPHUECKUIl M (DU3MUYECKH CMBICI. YpaBHEHHE
KacarenpbHOW K rpaduky ¢yHkiuu. lIpuMeHeHHEe NPOW3BOJHON K UCCICAOBAHUIO (QYHKIHMHA U
noctpoeHuto rpadukoB. [IpuMepsl HCIOIB30BaHUS TMPOWU3BOAHON Ui HAXOXKICHUS HAMIYYILIEro
peleHys B MPUKIAJHBIX 3a1adax. Bropas npousBojHas, ee reoMeTpu4ecKuil U (PU3NYECKUI CMBICII.
Haxoxnenue ckopocTd [uid 1mpouecca, 3agaHHoro ¢opmyinoil u rpapukom. Ilpumenenue
ONIPEAEIICHHOTO0 MHTErpana Iy HaxXx0XKIEHUs IUIONIaJd KpUBOJMHENHHOW Tpanenuu. Popmyna
Herorona—IJleiiOnuna. [Ipumepsl npuMeHeHUs: HHTErpajia B PU3UKE U TEOMETPUU.

Ilpakmuueckue 3anamusn

IIponsBonHas: MEXaHUUYECKUN U T€OMETPUUECKHI CMBICI IPOU3BOJHOMN.

VYpaBHeHHe KacaTenbHOW B oOmeMm Buzae. MccrnemoBanue (GyHKIMHM C TOMOIIBIO IMPOWU3BOIHOM.
Haxoxxnenue HanOoJbI1Iero, HAMMEHbBILIETO 3HAYSHUS U SKCTPEMalIbHbIX 3HAU€HUH (PyHKIMH.
WuTterpan u nepBoodpasnas. Teopema HeroTona—IJleliOnuna. [Ipumenenue nuTerpaina K BBIYUCICHUIO
¢u3nyeckux BeNIWYMH U IUIomajeil. PemeHue 3amad NMpou3BOACTBEHHOIO cojepxkaHus. Pemienue
3a/1a4 MPOU3BOJCTBEHHOI'O COJIEpPKAaHMs. DBBINIONHEHUE YIPaXHEHUH, HCIIOIb3YS KOMIIBIOTEPHYIO
nporpammy Solver 1.1.

MHoOrorpaHHuKHu

Bepuunsl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmka. Muozoepannvie yenvi. Buvinykivie
MHo2oepanHuku. Teopema Diinepa.
[Tpusma. Ilpsimas u naknonnas npusma. Ipasunsaas npusma. [apamnenenunen. Kyo.
[Mupamuna. IlpaBunpHas nupamupga. YcedeHHass nupamyaa. Terpasap. Cummerpun B KyOe, B
napajuiefienumnese, B npusme u nupamuae. Ceuenus Kyoa, IpuU3Mbl U TUPAMUIBL.
[IpencraBienre o mpaBWIbHBIX MHOTOTpaHHHMKAaxX (TeTpajzape, KyOe, OKTa’jpe, AOJEKa’aApe MU
UKOCadIpe).
®opmyiel 00beMa Ky0a, IPSMOYTOJILHOTO Napajiesienune/1a, Ipu3Mbl, THPAMUIbI.
Ilpakmuueckue 3anamus
Paznuunbple BuABI MHOTOrpaHHUKOB. Mx wu3o0paxenus. CeueHus, pa3BEepTKH MHOTOIPaHHUKOB.
[Inomane mnoBepxHOocTH. Buasl cuMmmerpuidi B mpocTpaHcTBe. CHUMMETpPUS MHOTOIPAHHHUKOB.
Brruucnenne miomaneit m o0beMoB. Pemenne 3amad mpou3BOACTBEHHOTO cojnepkaHus. PemieHue
3a]1a4, UCIOJIb3Ysl KOMIIBIOTEPHYIO IporpaMMy Pacuérsl mo marematuke 1.0.

Tes1a 1 IOBEPXHOCTH BpalleHUs
Hunuaap u konyc. YceueHHbIH koHyc. OCHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTh, OOpazyroras,
pa3BepTka. OCeBbIE CEUEHUSI M CEUEHNs, NTapaJlIeIbHbIE OCHOBAHHUIO.
[Tap u cdepa, ux ceuenusi. KacarenbHas miaockocts K chepe. Dopmynsl MIOMAAA MOBEPXHOCTEH
IUTUHApPA U KoHyca. DopMyiibel o0beMa 1apa u miomiaau chepsl.
Ilpakmuueckue 3anamusn
Paznuunbpie Buasl Tenm BpamieHus. Mx uzobpaxkenus. CedeHusi, pa3BepTKH Ten BpamieHus. [lnomans
MMOBEPXHOCTH. Bunabl cumMmerpuil B mpocTtpaHcTBe. CUMMETpHs Tesl BpalleHus. Bbeluucienue
wiomaaei u oo0beMoB. PelieHne 3aqad mpou3BOACTBEHHOTO CO/IepKaHus. Pelienue 3a1ad, HConb3ys
KOMIBIOTEPHYIO NTporpammy Pacuérel mo marematuke 1.0.
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IlokazaTenbHas, JorapupmMudecKas U creneHHass QyHKIHU

Kopuu u crenenu. KopHu HaTypanbHOU CTENEHU U3 YMCiIa U UX CBOMCTBA. CTENEHU C PallMOHAIbHBIMU
[IOKa3aTelsiMi, MX cBoMcTBA. CTeneHu ¢ JCHCTBUTENBHBIMU IOKa3areiasiMu. CBoOHCTBa CTENEHH C
JNEUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapupm uncna. OcHOBHOE JIOTapu(MUIECKOE TOXKIECTBO. JeCATUUHBIE W HATypaJIbHbBIE
norapudmsl. [IpaBuna neictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHUIO.

[IpeoOpazoBaHue palMOHAIBHBIX, UPPANMOHAIBHBIX CTEIIEHHBIX, MMOKA3aTEIbHBIX U JIOTAPH(PMHIESCKUX
BbIpakeHuil. OnpeneneHus GpyHKIMIA, UX CBOWCTBA U TpaduKy.

HppanuonansHble, MOKa3aTeabHbIe U JOrapuMUYecKue ypaBHEHUS U CUCTeMbl. OCHOBHBIE NMPUEMBI HX
pemieHus (pa3ioKEHHE HAa MHOMKUTENH, BBEJIECHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TpapUUeCcKHii
METO[).

HpparnmonansHbie, OKa3aTelbHbIC U Jorapudmuueckue HepaBeHCTBA. OCHOBHBIC TIPUEMBI UX PEIICHUS.
Hcnonb3oBanue cBOMCTB U rpadukoB PYHKUUN IpU PEILICHUU YPAaBHEHHUM U HEPABEHCTB.
Ilpakmuueckue 3anamusn

ApudmeTndeckne IEHCTBUS HAJ 4YHUCIaMH, HAXOXJACHHE TNPUOJIMIKCHHBIX 3HAYCHUA BEJIMYUH U
MOTPEIIHOCTEN BHIYUCICHUH (a0COIOTHON U OTHOCUTEIBHOM), CPABHEHUE YHCIIOBBIX BHIPAKEHUH.
Brruucnenue u cpaBHeHHE KOpHEW. BoinonHeHne pacueToB ¢ paJuKalaMH.

Pemenue wmppauvoHanbHbIX ypaBHeHUM. HaxoxzaeHue 3HayeHUM CTENEHEH C paluuOHalIbHBIMU
nokazarensimMu. CpaBHeHue creneHei. [IpeoOpa3zoBaHus BbIpaXeHH, coepKalluX cTeneHu. Pemenne
MMOKa3aTeIbHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne npukiagHex 3amay.
Haxosxnenue 3HaueHuit jorapudma mo npou3BoILHOMY OCHOBaHUIO. [lepexo1 OT 0JJHOro OCHOBAaHMS K

npyromy. Berumcnenue wu cpaBHeHwe Jorapudmon. JlorapudMmupoBaHUE € ITOTCHIIMPOBAHHE
BblpakeHui. [IpuOJMIKCHHBIC  BBIYMCICHHS W pEIICHUS TNPHUKIAAHBIX  3a7ad.  PerineHue
nmorapu(MHUUECKUX YpaBHEHHH W HEpaBEHCTB. PemieHue 3amay MpPOW3BOACTBEHHOTO COACPKAHUS.
Perienue ypaBHEHHMII W HEpaBEHCTB, HCIIOJIb3Ysl KOMITbIOTepHYIO mporpammy Universal Math Solver
(UMS) - YuuBepcanbHbiii MaTematuueckuii Pemarens u nporpammy LoviOtvet.

DJIeMeHTbl KOMOMHATOPUKH, TCOPHH BEPOSITHOCTH, MATEMAaTHYECKOM CTATHCTHKH

JJjieMeHTbl KOMOMHATOPMKU. OCHOBHBIE NOHATUS KOMOMHATOPHMKH. 3aJayd Ha MOJICUET 4YHCcIa
pa3MelieHnii, IepecTaHOBOK, coueTaHuil. Pemenue 3anad Ha nepebop BapuantoB. PopMyna OMHOMA
Herotona. CoiicTBa OMHOMUHANBHBIX Kod(dunmenTo. Tpeyronbauk [lackans.
DJjieMeHTbl TeopuM BeposiTHOcTeil. CoObITHE, BEPOSITHOCTH COOBITHS, CIOXEHHE M YMHOXKEHHE
BeposiTHOCTEeH. [lonamue o nezasucumocmu codovimuil. /uckpemnas cuyyatinas 8eiuyund, 3aKOoH ee
pacnpedenenusi. Yucnosvie xapaxmepucmuxku OUCKpemHOU caAy4aunou eenudunvl. I[lonsmue o 3axone
OonvuUX Yucen.
JJjieMeHTbl MaTeMaTH4yeckoil craTMcTUKHU. [IpencraBieHue AaHHBIX (TaONULBI, JWArpaMMBI,
rpaduKy), ceHepanrbHas COBOKYNHOCMb, 8blOOPKA, cpedHee apupmemuueckoe, meouana. Ilowamue o
3a0ayax Mmamemamu4eckou CmamucmuKuy.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epoSsmMHOCMHbIX MEMOO0E.
Ilpakmuueckue 3anamusn

Wctopust pa3BuTusi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B Pa3IUYHBIX
chepax uernoBeUEeCKOW >ku3HenesTenbHoCcTH. [IpaBuna koMOWHATOpUKH. PemieHre KOMOWMHATOPHBIX
3amad. PasMenienus, couetaHuss M mnepecTtaHoBkM. buHom HeroToHa u TpeyronbHuk Ilackans.
IIpuxnanHeie 3ana4u.
Krnaccuueckoe onpezeneHne BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEN, TEOPEMA O CYyMME BEPOSITHOCTEH.
Brruncnenune BepositHoctell. [lpuknannbie 3amaun. [IpencraBieHue 4uciioBeIX AaHHBIX. lIpukinagHbie
3amaun. Pemenue 3a1a4 npon3BOACTBEHHOTO COEPKAHUS.
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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. Tenma BpamieHHs, WX TMOBEPXHOCTHM M 00BEMBI. [lapamienbHOCTh B
npocrpancTse. IleprneHauKyIspHOCTh B IpOCTpaHcTBe. KOOpAMHATEI U BEKTOPBI.
[IpoOHas nucpbMeHHas 3K3aMeHaIMOHHas paboTa.
Ilpakmuueckue 3anamus
IToBTOpEHME N3YYEHHOIO MaTeprala.

Conep:xanue npopujibHON cocTaBJsAONIEH

[IpodmibHoe o00ydyeHue - cpenctBo auddepeHIManuu W WHIWBUIyAIW3alMK  OOYYCHUS,
MO3BOJISIFOIIETO 32 CYET WM3MEHEHHWH B CTPYKTYpE, COJICPKAHUW W OpPraHU3alli 00pa30oBaTEIbHOTO
nporecca 0osee MOJHO YYUTHIBATH MHTEPECHI, CKIIOHHOCTH M CIIOCOOHOCTH OOYYaroIIUXCsl, CO3/1aBaTh
YCIIOBHS JJIsl X OOYUEHHSI B COOTBETCTBUU C X MPO(PECCHOHATEHBIMI HHTEPECAMHU.

Jns peanuzaumu npoGuUIbHOTO OOYYEHHUs B TPYIIaX MPU H3YYCHHUH Kypca MATEMAaTHKH II0
OIIPEJICICHHBIM TEMaM BKJIFOUYAIOTCS CIIEAYIOIIUE BOIMPOCHI, KOTOPBIE PACCMATPUBAKOTCS KakK IpH
MIPOXOXKICHUU MaTepralia, Tak U MPU PEIICHUN 3a71ad.

ITapa/u1eIbHOCTE B IPOCTPAHCTBE
AxcuoMsl crepeoMeTpun. ClieCTBHUS U3 aKCHOM.
B3anMHOe pacnonokeHue IByX NpsMbIX B IIpOocTpaHCTBE. [lapaiienbHOCTh NPSIMON U IIJIOCKOCTH.
[TapannensHoCTh MIockocTel. CBOMCTBA NapallIeNIbHBIX IIJIOCKOCTEH.
IlepnieHAUKYIAPHOCTL B IPOCTPAHCTBE

[lepnenpukynapHocTs  mOpsAMbIX. [lepnenaukynspHocTs IHpsMOM M IuockocTH. CBs3p  Mexay
MEPINEHIUKYISIPHOCTBIO M MApAJUICIbHOCTRIO.  llepneHaukynsasp W HakjIOHHas. YToid MeXAy NpsIMOM M
IJIOCKOCTBIO. Teopema O Tpex mnepHneHAuKyispax. JByrpaHHelii yrois. IlepneHIuKyiIsspHOCTb ABYX
IJIOCKOCTEM.
Ilpakmuueckue 3anamus

[Ipu3Hakyn B3aMMHOIO pAaCIOJOKEHHs NPSIMBIX. YTIOJl MEXIy HNpsSMbIMU. B3auMmMHOe pacmnosioxeHue
MPSAMBIX U IUIOCKOCTEH. [lepnenauKkyisip 1 HaKJIOHHAS K IIOCKOCTH. YTOJI MEXAY IPSIMOM U IIOCKOCTBIO.
TeopeMsl 0 B3aMMHOM PacIOJIOKEHUH IIPSIMOM U IIIOCKOCTH. Teopema o Tpex MepreHInuKyspax.
IIpu3Haky ¥ CBOMCTBA MapaJUIEIbHbIX U MEPIEHIUKYIIAPHBIX IUNIOCKOCTEN. PaccTosiHUEe OT TOYKH 110
IIJIOCKOCTH, OT IPSIMOM 10 INIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSMH, MEKY CKPEIIUBAIOIUMUCS
MPSIMBIMU, MEXy TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHME U €ro cBoilcTBa. Teopema o naowaou oOpmo2OHANLHOU NPOEKYUU
MHO20Y201bHUKA. B3aMHOE paclonokeHue NpOCTPaHCTBEHHBIX (GUTYpP.

MHOrorpaHHUKH

Bepuunsl, pebpa, TrpaHM MHOTOrpaHHMKa. Paseepmka. Mmnocoepannvie yenvl. Buinykivie
MHo202panHuku. Teopema Duinepa.
[Tpusma. Ipsimas u nakronnas npusma. I[pasunsaas npusma. [apamnenenunen. Kyo.
[Mupamuna. [lpaBunbHast nupamuna. YceueHHas nupamuja. Terpasap. Cummerpun B KyOe, B
napajiesnenurnesie, B npusme u nupamuje. CeuyeHus Kyoa, IpU3Mbl U MTUPAMUIBL.
[IpencraBienre O NPaBWIBHBIX MHOTOIpaHHUKAX (TeTpasape, KyOe, OKTadJpe, MAOAEKa’ape u
HUKOCadIpE).
®opmyisl 00beMa Kyda, IpSIMOYTOJIbHOTO Mapaieienureia, IpU3Mbl, TUPaMHIbL.
Ilpakmuueckue 3anamusn
Paznuunbple BuAbl MHOrorpaHHuKoB. Mx wu3oOpaxkenus. CedeHus, pa3BepTKH MHOTOTPAHHUKOB.
IInomane mnoBepxHocTH. Buasl cummerpuil B mpocTpaHcTBe. CHMMETpHsT MHOTOIDAaHHUKOB.
Brruucnenue miomaneit u o0beMoB. Penenne 3a1a4 npon3BOACTBEHHOTO COJCPKAHUS.

TeJia U MOBEPXHOCTH BpAalLLleHUS
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Hunmuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHME, BBICOTa, OOKOBash MOBEPXHOCTh, OOpa3yrommas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, Tapajlie]IbHblE OCHOBAHUIO.

[Map u cdepa, ux ceuenus. KacarenbHas miockocts K chepe. DopMylbl IUIOMIAAA TTOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIbl oObeMa 1mapa H 1ionaam chepsl.

Ilpakmuueckue 3anamus

Paznuuneie Buasl Ten BpameHus. Vx m3oOpaxenus. CedeHus, pa3BepTKH Ten BpamieHus. Ilmomans
noBepxHOCTU. Bunbl cummerpuii B npoctpancTBe. CUMMETpHS Tell BpallleHus. Beruncienue miomanei
u 00beMoB. Perienue 3a1a4 Mpou3BOACTBEHHOTO COACPIKAHUSI.

TEMATHYECKOE ININTAHUPOBAHHUE
Texnuveckuii npodpuib npodeccHOHAIBLHOI0 00pa3OBaHNS

[Ipu peanuzauuu coaepxkaHusi o61eoOpa3zoBaTesibHON yueOHOW aucuuIUIMHbl «MaTtematukay B
npexaenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO 0O0IIEro 0Opa3oBaHUs C MOJYYEHHUEM CPEIHETrO
obmiero oopaszoBanus (IITIKPC, IITICC3) MmakcumanbHas yuyeOHast Harpy3ka 00y4aroIuXcsi COCTaBIseT:
no mpodeccusim CIIO texnuueckoro mpocuns — 311 gacoB, U3 HUX ayauTopHas (0Os3aTenbHAS)
Harpy3ka oOydarolmuxcs, BKIouas mnpaktuueckue 3aHsatusi, — 300 wyacoB; BHeayauTOpHas
caMmocTosiTenbHas padoTa cryaeHToB — 0 4acoB, KOHCYJIBTAIMK -6 YaCOB, MPOMEKYTOUHAS aTTECTAIIHS
B (hopMe dK3aMeHa - 5 4acoB.

TEMATHUYECKHAU ILUIAH

HaumenoBanue pasnena o0s13aTeNbHAs ayAMTOpHas yueOHas Harpyska, B
T.4. IPAKTUYECKUE 3aHATUS

[ToBTOpenue 10
TpuronomeTpudeckue byHKIIUN u 52
TPUTOHOMETPHUYECKUE YPAaBHEHHSI
[TapasmienpHOCTh B IPOCTPAHCTBE 13
[IepnieHAUKyYISAPHOCTH B POCTPAHCTBE 14
KoopauHatsl 1 BEKTOPBI 20
[IpousBonHas GpyHKIUN 18
ITpruMeHeHne Npou3BOIHON U TepBOOOPa3HOM 40
MHororpaHHuKu 20
Tena ¥ NOBEPXHOCTH BPALICHMUSI 18
[lokazarenbHas, Jorapudmuyueckas, CTelIeHHAs 53
byHKIIMHN
OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U 22
TEOPHUH BEPOATHOCTEN
HrtoroBoe noBTopeHue 22
Bcero 300
Nzyuenue TV CLIUTUTHHBI 3aKaHYMBAETCS 6
IPOMEKYTOYHOW aTTecTaluel B BUJIE IK3AMEHA
Koncynbranuu 5
Hroro 311
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIbHOCTH

CTYJIEHTOB

Coaepxanue o0yueHust

XapaKkTepucTHKAa OCHOBHBIX BHJOB JeATEJbLHOCTH
CTYIEHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHIH)

AJITEBPA

INOBTOPEHUME HIKOJIBHOI'O KYPCA

O3HakOMJIEHHE C pOJIbI0O MAaTEMaTUKd B HAayKe, TEXHHKE,
9KOHOMHKE, UH(POPMAIIMOHHBIX TEXHOJIOTUSX U MPaKTHUYECKOM
NEeATEIbHOCTH.

BeimonHenue apudMeTHUECKMX JACUCTBUNA HAI YHCIaMH,
couerasl yCTHbIE U MIUCbMEHHBIE IPUEMBI.

Haxoxnaenne  mpuOMMKEHHBIX  3HAYCHUH  BEUYMH |
MOTPEUTHOCTEH BBIUYMCICHUHN (a0CONMIOTHON M OTHOCHTEIILHOM);
CpPaBHEHHE YHCIIOBBIX BBIPAXKEHUH.

Haxoxzaenue omuOOKk B MpeoOpa3oBaHUSIX U BBIYMCICHUSX
(oTHOCHUTCS KO BCEM IIYHKTaM IIPOrPaMMBl).

TPUT'OHOMETPUYECKHUE @YHKIIUU U TPUTOHOMETPUYECKUE YPABHEHUSA

Ocnosuble noHsmus

W3y4yeHue painaHHOrO METO/a U3MEPEHUS YIUIOB BpAILlEHUS U
WX CBSI3U C TPayCHOM Mepoil. M300paxeHne yrioB BpalleHUs
Ha OKPYXHOCTH, COOTHECEHHE BEIMYMHBI YIJIa C €0
PaCIOIOKEHUEM.

dopmynupoBaHue olpeneneHui TPUTOHOMETPUUECKUX
GyHKOMHA A7 YyII0B  TOBOPOTa W OCTPBIX  YIJIOB
NpSIMOYTOJIBHOTO  TPEYrojbHUKA U OOBACHEHHE  HX
B3alMOCBA3U

OcHogHble mpuecoHomempuyecKue
moowcdecmea

IIpruMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIAECTB IS
BBIUMCIICHUS] 3HAYEHUH TPUTOHOMETPUYECKUX (QYHKIMNA I10
OJHOU U3 HUX

IIpeobpaszosanus npocmeriuiux
MPULOHOMEMPUUECKUX BbIPANHCEHUU

N3ydyenne OCHOBHBIX (OpPMYyN TPUTOHOMETPHUH: (HOPMYJIbI
CIIOKECHHSI, yIIBOEHHUS, npeoOpa3oBaHuUs CYMMBI
TPUTOHOMETPUUECKUX  (QYHKIMH B  MPOU3BEAECHHE U
IIPOU3BEACHNA B CYMMYy W IPUMEHEHHE IPH BBIYMCICHUHU
3HAYEHUS TPUTOHOMETPHUYECKOIO BBIPAKEHMSI U YIPOLICHUS
ero.

O3HakOMJIEHE CO CBOMCTBAaMH CHUMMETPUHM TOYEK Ha
€IMHUYHOW OKpPY)KHOCTM U TPUMEHEHHE HUX JJs BBIBOAA
dhopmyn npuBeACHUS

Dyukyuu.
Ilonamue o nenpepvigHocmu
@yHrkyuu

O3HakOMJIEeHHE C TOHATHEM [E€PEeMEHHOH, MpuMepamu
3aBUCUMOCTEN

MEXy IEpEeMEHHBIMH.

O3HakomjieHMEe C  TOHATHEM  rpaduka, OmpeieseHHue
MIPUHAITICKHOCTH TOUKH rpa@uky QyHkiuu. OnpeneiaeHue 1no
¢dopmysne mpocTeliied 3aBUCMMOCTH, BHJa ee Trpaduka.
Bripaxxenue o gpopmyie

OJIHO IEPEMEHHOM Yepe3 ApYyTHe.

O3HakoMJIeHHE ¢ ompeneneHneM (QyHKIUH, GOpMyJInpOBaHHE
ero.

Haxoxxnenne oOnactu ompeneneHuss W 00JacTH 3HAYCHUU

GbyHKITIHN
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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
3aBUCUMOCTEHl B  peEalbHBIX IMpoleccax M3 CMEXKHBIX
JVCLUAIUINH.

O3HakoMJieHME €  JIOKa3aTelIbHBIMH  PACCYKICHHUSIMHU
HEKOTOPBIX

CBOWCTB JIMHEHHON M KBaJApaTWUYHON (YHKUUH, MPOBEICHHE
WCCIEAOBaHUSl  JIMHEWHOH, KYCOYHO-JTMHEHHOH, ApoOHO-
JAMHEHHOW W  KBaJpaTHYHOW (YHKIMHA, MOCTPOCHHE UX
rpadukoB. IlocTtpoenne u uyrteHue rpaduKOB (PYHKIUH.
HccnenoBanue GyHKITIH.

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

Brimonnenue npeobpazoBanuii rpaduika GyHKIHHA

W3yuenne nonstust oOpatHOW (YyHKIMH, ONpEesiCHHE BUA U
noctpoeHue rpaduka oOpaTHON (YHKIIMH, HAXOXKICHUE €e
oOnactu ompexaeneHuss U obnactu 3HadeHHH. llpuMenenue
CBOMCTB ()yHKLHMIH IPU UCCIEAOBAaHUM YPAaBHEHHH U peLICHUU
3a]1a4 Ha HKCTPEMYM.

O3HakOMJIEHHE C MIOHATHEM CIIOKHOU (YHKLUU.

Brraucnienue 3HaueHnid GyHKIUN TI0 3HAYEHUIO apTyMEHTa.
OmnpeneneHue MONOXKEHUS TOYKM Ha rpaduke IO 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, pereHus
TPUTOHOMETPHUYECKHX YPaBHEHUH.

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

Apkcunyc, apkkocumyc,
APKMAH2EHC YUCIa

O3HaKOMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
GbyHKIHUH.
N3yuenue onpeaeseHui apKCHUHYyca, ApKKOCHHYCA,
apKTaHTeHca 4ucia, (OpMYJIHpPOBAaHUE MX, M300pakeHUE Ha
€IUHUYHOW  OKPYKHOCTH, MPUMEHEHHE TP  pEeUIeHUH
ypaBHEHUH

Ilpocmetiwue
mMpu2oHOMempuiecKue ypagHe sl
U HepaseHcmea

Pemenne mno ¢opMyraM U TPUTOHOMETPUYECKOMY KpYTy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

YMeHne oTMeuaTh Ha Kpyre pemeHus IpPOCTEHIIMX
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 MOJECIAX Pa3/IMYHBIX CIIy4acB
B3aMMHOIO  PAaCIOJIOXKEHUS  OPSIMBIX M INIOCKOCTEH,
apryMEHTUPOBAaHUE CBOMX CyxJAeHHW. DopmyaupoBaHue
ONpEACICHUN, TIPU3HAKOB M CBOWCTB IApPAJUICNIBbHBIX WU
NEPIEHIUKYISIPHBIX IUIOCKOCTEH, ABYTPAaHHBIX W JIMHEHHBIX
YTJIOB.

BelnonHeHue mocTpoeHus yriioB MEXAY HPSMBIMU, NPSMON U
IUIOCKOCTBIO,  MEXIy IUIOCKOCTSMH II0  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 HAKJIOHHBIX K IIIOCKOCTH, IIPSIMBIX,
[apaJUICIIbHBIX  IUIOCKOCTEH, YIJIOB MEXAy MpsMOM U
IJIOCKOCTBIO U 000CHOBaHUE MOCTPOCHUSI.

Pemenne 3agady Ha BBIYMCICHHE T€OMETPUYECKUX BEIMYMH.
OnuceIBaHUE PACCTOSIHUS OT TOYKH JIO MJIOCKOCTH, OT MPSMOM
10 IUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY
CKPELIMBAIOIIMMUCS  NPSAMBIMU, 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
paccrostHuid B mpocTpaHcTBe. [lpumenenne hopmya u Teopem
IJTAHUMETPUH JUIS pELICHMs 3a/1a4.

O3HaKOMJIEHHE C MOHATHEM MapajlieIbHOr0 MPOEKTUPOBAHMS
u ero csolicrBamu. POpMyNIMPOBAHUE TEOPEMBI O IJIOLIALU
OPTOTrOHAJIBHOM IPOEKIIMM MHOTOYT'OJIbHUKA.

[Ipumenenne Teopun JuUisi OOOCHOBaHMS MOCTPOCHUH WU
BBIYMCIICHUM.

ApryMEHTHpOBaHME  CBOUX  CYXAEHHH O  B3aHMHOM
Pacros0KEeHUU NPOCTPAHCTBEHHBIX PUTYD

Mmuozoepannuxu

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

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

XapakTepucTuka ¢ U300paKeHHe CEeueHUus, pa3BEepPTKU
MHOTOTPaHHUKOB, BBIYMCIICHUE TUIOIIAAEH TOBEPXHOCTEH.
[TocTpoenue npocteux ceueHuit Kyoa, mpu3Mbl, MUPAMUIbIL.
[Ipumenenue GpakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakOMJIEHHE C BHJAMU CHMMETPU B TPOCTPAHCTBE,
(dbopMyIMpOBaHUE OINpeNeNeHU U CBOWCTB. XapaKTepUCTHKA
CUMMETPUU MHOTOTPAHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHUH NIPU PELIEHUH 3a4a4.
Hcnons3oBanre npuoOpEeTEHHBIX 3HAHUM JIJIST HCCIICIOBAHUS U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.

N300paxeHne OCHOBHBIX MHOTOIDAaHHMKOB M BBIMIOJIHEHUE
PHUCYHKOB IO YCJIOBUSIM 3314

O3HaKOMJICHHE C MOHITUSAMH IJIOUIATU U 00beMa, aKCHOMaMHU
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U CBOMCTBAaMH.

Pemienue 3amay Ha BBIYUCIICHHUE IUIOMIA/IEH TUIOCKUX (UTYD C
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]Ie} TOBEPXHOCTEH MHOIOI'PaHHHUKOB.

Tena u noeepxHocmu
epauierHusl

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

DOopMyIMPOBAHUE TEOPEM O CEUEHUHM IIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTelbHOM K chepe.

XapakTepucTuka W U300paKCHHWE TeNn  BpAIICHHS, WX
pa3BEepTKHU, CEUCHUSI.

Pemrenue 3amau Ha MOCTpOEHUE CEUYECHMM, BBIYMCICHUE JJIMH,
paccrosiHui, yrios, miomazneil. IlpoBeaenne nokasareabHBIX
pacCyXIECHHI IPU PEIICHUU 3a/1a4.

[IpumeHeHue CBOMCTB CUMMETPHH MPU PEUICHUH 3a/1a4 Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEIL.

N306paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BHITIOJTHEHHE PUCYHKA
10 YCJIOBUIO 3a/1a4H

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

Pemenue 3aa4 Ha BBIYUCIICHUE IJIOWAACH MIIOCKUX (GUTYD C
MPUMEHEHUEM COOTBETCTBYIOIIUX (opMyal U (HaKTOB U3
wiaHuMeTpun. M3ydeHue TeopeM O BBIYHCICHUU OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3aJad Ha MpPUMEHEHUE
¢bopmyn BbluncneHuss oObemoB. WM3yuenuwe dopmyn s
BBIYMCIICHHS TUIONIAICH TOBEPXHOCTEN TEJ BPALICHHUS.
O3HakOMJIeHME C  METOJOM  BBIUMCJICHHS  IJIOLIAAH
noBepxHoctu cdeprl. Pemenune 3amau  Ha  BBIUKCIEHUE
TJI0Ia/Iel 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 OKpPYKHOCTH, cQepbl, MIOCKOCTH.
Boluncnenue paccTossHAN MEXYy TOYKAMH.

N3yueHne cBOWCTB BEKTOPHBIX BEIWYMH, MPABWII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUI HAXOXKICHUA
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, MpPaBUJI JACHCTBUH C
BEKTOPAMH, 3aJaHHBIMUA KOOPAMHATAMU.

[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, IPUMEHEHUE BEKTOPOB Ul BBIYMCIICHHUS BEINYUH
YIJIOB M PACCTOSTHUM.

O3HaKOMJIEHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHH O
B3aMMHOM  DAacHoOJIO)KEHUM TPSIMBIX M IUIOCKOCTEH €
HCIIOIb30BAHUEM BEKTOPOB

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

Ocnosuvle noHsmus

W3yuenne mnpaBmiia KOMOWHATOPUKM W TPHUMEHEHHE IpH
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KOMOUHAMOPUKU

penIeHny KOMOMHATOPHBIX 33/1a4.

Pemenne kKOMOMHATOPHBIX 3a7lad METOJOM Iiepebopa Hu IO
MPaBUITy YMHOXCHHUSI.

O3HakomiieHHe C MOHATUSIMU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETaHUSMH, nepecTaHOBKaMH "
(dbopmynaMu At UX BBIYMCIICHHUA.

OObsicHeHne M mpUMeHeHue (GOpMyN JUIS  BBIYHCICHHS
pa3MeIeH i, IepPeCTaHOBOK U COYETAHUH MPH PEIICHUH 3ajad.
OsnakomsieHue ¢ OuHOMOM HpIOTOHA H  TPEyroJbHUKOM
Iackas.

Pemenne nmpakTHYecKuX 3a/ad ¢ MCIOJIb30BAHHEM IOHITHH H
MPaBUI KOMOMHATOPUKHI

Onemenmuvl meopuu
seposimHocme

H3ydyeHHe  KJIACCHYECKOIO  ONIPEACIICHUS  BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenne  mpuMeEpOB  BBIYMCIIEHHMS — BEPOATHOCTEH.
Penienue 3a1a4 Ha BIYMCICHUE BEPOSITHOCTENH COOBITHIH

IIpeocmasnenue oanHwvix
(mabauywl, ouazpammol, cpaguxu)

O3HaKOMJIEHHE C MpPEICTaBICHUEM YHUCIOBBIX IaHHBIX U HX
XapaKTEPUCTUKAMH.

Pemenne mnpakTHdeckux 3amad Ha OOpabOTKy YHMCIIOBBIX
JAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTUK

INIOKA3ATEJIBHASA, TOT'APUMHNYECKAS, CTEIIEHHASA ®YHKIIUHU

Kopnu, cmenenu, nocapughmor

O3HakOMJICHHE C MOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMU
paZvKaloB U MpaBUIaMH CPAaBHEHUS KOPHEH.
@opMyIUpOBAaHUE OINpPENCIECHUS KOPHS M CBOWCTB KOpHEH.
Bbluncnenne u cpaBHEHHE KOPHEW, BBIIIOJHEHUE HMPUKUAKU
3HAYEHUS KOPHS.

[IpeoOpa3oBanne 4YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
COJIEpIKalINX pajuKabl.

Boimonnenue  pacueroB  1mo  QopmynaMm,  colepiKalum
panuKaibl, OCYLIECTBISAS HEOOXOAWMBbIE MOJCTAHOBKH U
peoOpa3oBaHus.

OmnpeneneHne paBHOCHIBHOCTH BBIPDAKEHUN C pPaJuKaIaMHU.
Pemenue nppanroHaabHbIX YpaBHEHHI.

O3HakOMJIEHHE C TOHSATHEM CTENEHU C JEHCTBUTEIIBHBIM
[IOKAa3aTeJIeM.

HaxoxzaeHue  3HaueHW  CTENEHW,  HCIOONIB3yd  IIpH
HE00XO0JIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchIBaHUE KOPHS N-H CTEMEHU B BHJIE CTENEHU C JPOOHBIM
MOoKa3aTeeM U Ha00O0pOT.

DopMyIMpOBaHHUE CBOWCTB CTENEHEW. Buluncienue creneHei
C palMOHAIBbHBIM TMOKAa3aTeJeM, BBIIOJHEHUE MPUKHUIKH
3HAUEHUS CTENEHU, CPABHEHUE CTETICHEN.

[IpeoOpa3oBaHue UYHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
COJIep/KallluX CTENEHW, NpPHUMEHsAs cBoilicTBa. Pemenue
MOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

Beimonnenune npeoOpa3oBaHUil  BbIpaXEHUI, NpPUMEHEHHE
dbopmyn, IIpeoOpazoBanme anreOpandecKux  BBIpAKCHHUI
CBSI3aHHBIX CO CBOWCTBAMM CTeNMEHEH U  JorapuMoB.
Onpenenenne obnactu JIOTTYCTHMBIX 3HaYeHUI
norapu(pMHUECKOro BeIpaskeHHs. Pemenue norapudMuiyeckux
YpaBHEHUH U HEPABEHCTB.

Brruncnenue 3HaueHn QyHKIMN IO 3HAYEHUIO apryMEHTa.
OmnpeneneHue TMONOXKEHUST TOYKM Ha rpaduke 1O  ee
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KOOpAMHATaM ¥ Ha00O0pOT.

Hcnonp3oBanne CBOMCTB (DYHKIUI JUIs CpaBHEHUS 3HAYEHUI
cTeneHe u jorapugmMoB.

IToctpoenne rpaduKOB CTENEHHBIX U JOrapu(pMHUUECKUX

hyHKIHIA.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

Tocreoosamenvrocmu
Ilpoussoonasn

O3HakOMJICHHE C TOHSATHEM YHCIOBOW IOCIEIOBATEIbHOCTH,
criocobamu ee 3aJjaHusl, BBIUUCICHUSME €€ WICHOB.
O3HaKOMIICHHE C IOHSATHEM ITpeziesia MOCIeA0BaTEeIbHOCTH.
O3HakoMJICHHME C BBIYMCICHHEM CYMMBI OECKOHEYHOIO
YHCIIOBOTO psija Ha MPUMEpPE BBIYMCICHUS CYyMMBl OECKOHEYHO
yOBIBAIOIIEH TEOMETPUIECKOI TPOrPECCHU.

Pemenne 3aga4y Ha npuMeHeHHe (HOPMYIIBI CyMMBI OECKOHEYHO
yOBIBAIOIIECH F€OMETPUIECKOI TPOrPECCHU.

O3HaKOMJICHHE C TOHATHEM ITPOU3BOTHOM.

YcBoenue IIpaBUJI g epeHmpoBanus, TaOIUIIBI
NPOM3BOAHBIX JJIEMEHTAPHBIX (QYHKIHMWA, MPUMEHEHHE IS
muddepeHmpoBanus GyHKIUH

IIpouseoonas u ee npumernenue

N3yuenne u  GopMyIMpOBaHHE €€ MEXaHHYEeCKOro U
FE€OMETPUUYECKOTO CMBICIIA, U3YyYEHHE AJITOPUTMA BBIYUCICHUS
IIPOU3BOIHON HA MPUMEPE BBIYMCIICHUS MTHOBEHHON CKOPOCTH
1 yrioBoro ko3¢ dunmenra kacareabHOM.

CocraBieHue ypaBHEHUS KacaTelbHOH B 0011eM BUE.
W3yuenmne TeopeM o CBSI3U CBOMCTB (DYHKIIMH W MPOU3BOIHOM,
(bopMyIMpOBKaA HX.

[IpoBenenne ¢ MNOMOLIBKD MPOU3BOAHOM  MCCIEHOBAHUS
GbyHKIMY, 3a1aHHON (OPMYIIOH.

YcTaHOoBNIEHUE CBSA3HM CBOMCTB (DYHKIIMHM U MIPOU3BOJHON MO UX
rpadukam.

[IpuMeHeHne NpPOM3BOMHOM Ul  PEIICHMs 3aJad  Ha
HaXOXXJeHUE HauOOJbIIEro, HAHUMEHBIIETO0 3HAYEHUS U Ha
HaXO0XJIEHHUE IKCTpEMyMa

Ilepsoobpasnas u unmezpan

O3HakoMJIEHHE C MIOHATHEM MHTErpaia u nepBooOpa3Hoi.
N3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—IJleli6auna.

Pemenue 3anau Ha CBsA3b NMEPBOOOpPA3HON U €€ MPOU3BOAHOM,
BBIUMCIIEHUE [1EPBOOOPA3HO JUIsl JaHHOM (QyHKIIMH.

Pemenue 3amay Ha MpUMEHEHHME WHTETpaya i BBIYUCICHUS
(U3MYEeCKUX BEJMYUH U TUIOIAaen

YYEBHO-METOJAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHE
IMPOI'PAMMBbI YYEBHOU JUCHUIIJINHBI

OcBoeHre TporpaMMbl y4eOHON TUCHUIUIMHBI «MaTemMaThKa» TNpeanojiaraeT Haludyue B
npodeccHoHaNbHOM 00pa30BaTENbHON OpraHMU3AINK, PEeaU3YIoNIe 00pa3oBaTENbHYIO MPOrpPaMMy
cpennero obmiero oOpazoBanusi B mpenenax ocBoeHus OITOIT CIIO Ha 06a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, yueOHOro kKaOWHETa, B KOTOPOM HMEETCS BO3MOKHOCTH OOECTICUUTHh OO0YJarOIUMCS
cBOOOAHBIN H0oCTyN B IHTEpHET BO BpeMsl yueOHOI0 3aHATHS U TIEPUO/ BHEYUEOHOU e TEIbHOCTH.

[Tomemnenne kabuHeTa ymoBIETBOPsSET TpeOoBaHUAM CaHUTAPHO-IMUIEMHUOIIOTHIECKUX MTPABUI U
HOPMAaTHUBOB U OCHAIICHO THIIOBBIM O60py,[[0BaHI/IeM, YKa3aHHbIM B HACTOANIUX Tp660BaHI/I$IX, B TOM
qucie CHeNHaTu3UpOBAaHHON y4eOHON MeOenbl0o M CpeAcTBaMU OOYYEHHs, JOCTATOYHBIMH IS
BBITTOJIHEHHS TPEOOBAHUH K YPOBHIO TIOATOTOBKU O0YJArOIIIUXCS
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B kabunere ectb MyJIbTUMEAMIIHOE O00OpYyIOBaHHE, MOCPEACTBOM KOTOPOTO yYaCTHHUKHU
00pa3oBaTeNpHOrO Tpollecca MOTYT MPOCMATpUBaTh BHU3YalbHYIO WH(GOpPMAIMIO MO MaTeMaTHKe,
CO3/1aBaTh MIPE3EHTALMH, BUIEOMATEPHAIIbl, UHBIE JOKYMEHTBI.

B coctaB y4eOHO-METOAMYECKOTO M MAaTePUATbHO-TEXHHMYECKOTO OO0ECIEUYEHHUsI IMPOrpaMMbl
yueOHOM TUCIUILIMHBI «MaTeMaTukay BXOIAT:

MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC MTPETo1aBaTels;

HarJSIIHBIC TTOCOOMS (KOMIUICKTBI YYEOHBIX TaOJHUIl, TUIAKATOB, MOPTPETOB BBIAAIOIIUXCS YYCHBIX-
MaTEMaTHKOB U JIp.);

00BEMHBIE MOJIEII MHOTOT'PAaHHUKOB;

00BEMHBIE MOJIEIH TEJ BPALECHUS.

UH(POPMALIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA,;

9KPaHHO-3BYKOBBIC TOCOOUS;

KOMIUIEKT TEXHUYECKON TOKYMEHTALlMU, B TOM YHCIIE MAclopTa Ha CPeICTBA 00y4YeHUs, MHCTPYKIIUU
10 UX UCTOJIb30BAHUIO M TEXHUKE OE30IaCHOCTH;

OnOIMOTEeYHBIN (OH]I.

B Oubnuoreunsii ¢GoHI BXOAAT yueOHHKH, YydeOHO-meroauuyeckue KommiekTel (YMK),
o0ecrieurBamIIMe OCBOCHHE YUeOHOW JUCHUIUIMHBI «MareMaTtuka», pEKOMEHIOBAaHHBIC —WIIU
JOMYILIEHHbIE JJIi HCIOJNb30BaHUS B MPOPECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alUsX,
peaM3yIoNMX 00pa3oBaTEIbHYIO MPOTrPaMMy CPEIHEro oOmero o0pa3oBaHHs B MpeieiiaXx OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 001IeTO 00pa30BaHMUSL.

bubnuoreunsiii  GoHI JIOTIOJTHEH ~ DHIUKJIONCIUSAMY, CIPAaBOYHUKAMH, HAyYHOW, HAyJHO-
HONYJIIPHOM U IPYrOM JINTEpaTypoOH 110 MATEMATHKE.
B mpouecce ocBoeHuss mnporpamMmbl Y4eOHON IUCHUIUIMHBI «MarteMaTtuka» CTYACHTHI MOIY4aroT
BO3MOXXHOCTh JIOCTyIa K OJJICKTPOHHBIM Y4YEOHBIM MarepuajiaM I10 MaTeMaTHuKe, HMCIOIIMMCS B
cBOOOJHOM JocTyrne B ceTd VHTepHET (9JIEKTPOHHBIM KHUTAM, MPaKTUKyMaM, TecTaM, MarepHaliaM
EI'D u np.).
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