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6. Temarudeckoe IUTaHUpOBaHUE C OTIpe/ICTICHHEM OCHOBHBIX BUJ0B

6.1. Tematnueckuii mian o0ueodpa3oBaTe/bHON yueOHON TUCUUIIINHBL.

6.2. XapaKkTepHCTHKA OCHOBHEIX BH/IOB y4eOHOIM AeSTEIBHOCTH CTy/IEHTOB.

COJIEPYKAHUE

[TosicHUTEeNbHAs 3alKcKa.

OO61uas xapakrepucTuka ydeOHolt ancuumintbl «MateMaTHKay

Mecto yuebHoM HHCU,HHEIHHBI B yueOHOM Ilj1aHe
Pe3yiibTaThl OCBOCHMS YUEOHOHN TUCLIMITIMHEI
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. OCHOBBI TPUTOHOMETPHUHU
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1. MOACHHUTEJBHAS 3AIIUCKA.

IIporpamma obiieobpa3oBarenbHoil yaeOHOW mucnunianHa «MaremaTnkay
MpejHa3HayeHa g M3y4eHMs  MaTeMaTUKM B NPO(ECCHOHAJBHBIX
06pa3oBaTeﬂbexx OpraHu3anusx CIIO, peanu3yroImx 06pa30BaTeﬂbHy}0
MporpaMMmy cpeaHero o0Omero oOpa3oBaHMs B IpeJenax OCBOEHHUS OCHOBHOM
npodeccuonaibHoil oOpasoBarenbHoi nporpammbl CITO (OIIOIT CITO) na Gaze
OCHOBHOTO 00uiero o0pa3oBaHMs [pU [OATOTOBKE KBaJU(QUIMPOBAHHBIX
CIeLMaIMCTOB CPeIHEro 3BeHa.

[Tporpamma paspaborana Ha ocHose Tpebosaruit PI'OC cpennero obmerp
o0pazoBaHusi, M0 cneuuMaibHOCTU 38.02.01 Dxonomuka n Oyxraiarepckuii yuer (mo
0TpacasiM) COLIMAIBHO-3KOHOMUYECKOTO MPOQuils, NPeabsiBISEMbIX K CTPYKTYpE,
COZIEPYKAHUIO U pe3yJbTaTaM OCBOEHHs y4eOHOH AMCHMIUIMHBI «MaTtemaTuka», B
COOTBETCTBHM C PEKOMEH/ALMAMH 110 OPraHU3alMH| MOTy4eH s CPeaHero o6uero
oOpa3oBaHMsi B Tmpeaesax OCBOEHHMs 00pa30BaTENIBHBIX IPOrpaMM CpPeIHEro
npodecCHOHANIBHOrO 00pa3oBaHusi Ha 0aze OCHOBHOrO 00IIero o0OpazoBaHUs C
yuyetom TpebGoBaHuMi  (denepanbHbBIX IOCYJapCTBEHHbIX  00pasoBaTe/IbHbIX
CTaHJapTOB M IOJy4YaeMOM CIEHHAIbHOCTH CpPeaHero npodeccHOHaIbHOrO
06pﬂ3OBaIIHﬂ (HHCBMO ,Z[enap’ramel-iTa rocynapc*meuuofi ITIOJIMTHKH B ccl)epe
noarotoBku padounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), ¢ yyerom [lpumepHOil OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmiero  o0pa3zoBaHus, OJOOpeHHOW pemleHHeM (elepaJbHOro  y4yeOHO-
METOIM4ECKOro 0ObeAMHEHUs N0 001eMy o0pa30BaHHUIO (IIPOTOKOJ OT 28 HIOHS
2016 r. Ne 2/16-3). |

Conmepxanre mporpaMMbl «MaTemMaTHKa» HaIlpaBlIeHO Ha JOCTHKEHHE
CIASNYIOLLMX LeJIeH:

« obecrieueHne cHOPMHUPOBAHHOCTH NPEJACTABICHHH O COLHANIBHBIX,

KYJBTYPHBIX M HCTOPUYIECKUX (HAKTOPAX CTAHOBJIEHHS MaTEMaTHKH;

« olecneyeHre CHOPMUPOBAHHOCTU JIOTHYECKOro, QJITOPUTMHUYECKOIO H

MaTeMaTH4eCKOIo MbIIIIeHUS;

» ofOecrieyeHre CGHOPMHUPOBAHHOCTH YMEHUH TMPUMEHATh IOJy4YeHHbIE

3HAHUS TIPH PEIIeHHH Pa3THYHbIX 3a1a4;

« obecrieyeHne C(HOPMUPOBAHHOCTH IPEJICTABIEHUH O MaTeMaTHKe Kak

yacTH OOIlEYeNoBeYeCKOH KyJIbTYpbl, YHHUBEPCAIBHOM S3bIKE HAYKH,

MO3BOJISIFOIIEM OITMCHIBATh U U3y4aTh PeabHbIe NPOLECCH] U SIBICHHS.

B nporpammy BKIIOYEHO COJEep)KaHUe, HAlpaBlIeHHOe Ha (POpPMUpOBAHHE Y
CTYJEHTOB KOMIETeHIHUH, HeoOXOoAMMBIX s KaudecTBeHHoro ocsoenus OITOINT
CITO na 6aze ocHOBHOrO 00LIero oOpa3oBaHus C IOJTy4eHUEeM CpedHero oOIero
00pa30BaHus, IPOrpaMMbl MOArOTOBKY CrielUanucToB cpeanero 3sexa (I111CC3):

OK 01. Boibupars cnmoco0bl pelleHus 3amaq  MpopeccHOHATBHOM
NesATeIbHOCTH IIPUMEHHUTENIBHO K Pa3InYHbIM KOHTEKCTaM;

OK 02. OcymecTBiIsITh MOMCK, aHAIN3 U MHTEPIPETALMIO UH(POPMALIUY,
HeoOXOAMMOM I BBITIOJIHEHUS 331849 MTPO(heCcCHOHATIBHOM NesATeIbHOCTH;

OK 03. [TnanupoBaTh ¥ pealn30BbIBaTh COOCTBEHHOE IPO(ECCHOHANIBHOE
¥ JMYHOCTHOE pPa3BUTHE;

OK 04. PaGorarr B  KOJ/UIEKTHBE M  KomaHze, 3(hdeKTUBHO
B3aUMOJIEHCTBOBATD C KOJIeraMu, PyKOBOJICTBOM, KIIMEHTaMU;

OK 05. OcylecTBiaTh YCTHYKO M ITHCBMEHHYHO KOMMYHMKALIUIO Ha



FOCYNIapCTBCHHOM  s3bIKe PoccHiCKOM DefiepellMl ¢ y4eToM ocobeHHOCTEN
COLMAIIBHOIO M KyJIbTYPHOI'O KOHTEKCTA

OK 6. [TposiBnsiTe IPa)AaHCKO-IaTPHOTHYECKYIO [MO3ULIUIO,
ACMOHCTPHPOBaTh OCO3HAHHOE T[IOBEJEHHE Ha OCHOBE OOIIEYEIOBEYECKUX
LICHHOCTEH.

OK 7. ConeticTBoBaTh COXpaHEHHIO OKpYyJKaroleit Cpeibl,
pecypcochepexeHuro, 3hHeKTHBHO AeHCTBOBATD B YPEIBBIYANHHbIX CUTYyaLMIX

OK 9. Ucnone3zoBate HHYOPMAIHOHHBIE TEXHOIOIHH B npogeccHoHalbHOM
JE€SATeILHOCTH.

OK 10.  ITone3oBathes  mpodeccroHaTbHOM JOKyMEHTaluue#  Ha
roCy1lapCTBEHHOM H MHOCTPAaHHOM S3BIKaX.

OK 11. Hcnons3oBats 3HaHUs 1O (HHAHCOBOM rPaMOTHOCTH, IJIaHUPOBATh
TIpeANpUHAUMATENBCKYIO IeSTENIbHOCTE B NIPOohecCHOHANBHOM chepe.

[Iporpamma yuebHOU JIUCLIUTUTHHEI «MaremaTtukar peajiu3yer
00pa3oBaTeNnbHyI0 MNPOrpamMMy CpefHero o6LIero obpa3zoBaHus B mpejenax
ocBoenust OINOIT CIIO Ha 6ase ocHoBHOro obiero o6pa3oBaHus, YTOYHSIET
cozepkanue  y4eGHOro MarepHana, IOCIEAOBATENbHOCTD Cr0  H3yYeHMH,
pacrnpezieeHue y4eOHbIX 4acoB, yYMThIBas CrelU(pUKYy IPOrpaMM MOArOTOBKHM
CIICLMAIIMCTOB CPEIHET0 3B€HA, OCBAWBAEMOM CIIELIMATIEHOCTH.

CornacHo y4yeGHOMy miaHy 06y4arolHecs BBINOJHSIOT MHAMBHUAYAJbHBIH
IIPOEKT.

IIporpamma  MoxkeT HMCronk30BaThCS  APYTMMH  NPOGECCHOHATBHBIMHU
00pa3oBaTe/NbHBIMU  OpraHM3alUAMH,  peaU3yIOLKMH 06pa3oBaTeNnbHy0
nporpaMMy cpeaHero obuiero o6pa3oBaHUs B Mpeleiax OCBOEHHUS OCHOBHOM
OIIOIT CITO Ha 6a3e octoBHoro o6mero o6pazosanus (ITTICC3).

IIporpamMma npennonaraer o6ydenue uHBamHIOB U aun ¢ OB3: ans aui ¢
HapylUICHHAMH 3pEHMs; [JIA  JIML C HapyLIeHUSIMH OIOPHO-ABMIaTeIbHOrO
annapara; JJis JIML ¢ HEPBHO-TICUXWYECKUMH HapyIIEHUIMH.

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOH JAUCIHHUIIJIMHBI
«MATEMATHKA».

Maremaruka  sBnsercs — dyHaameHTanbHOM  o6ieobpa3oBaTenbHOM
JAUCLIHUIUIMHON CO  CJIOKHMBIIMMCS YCTOWYHMBBIM COJAEpKAHUEM M OOLIMMHU
TpeOOBAHUSIMH K MMOJIrOTOBKE 00YYarOIIUXCS.

[lpy ocBoenuu cneumanbHocTei CIIO  couMaTbHO-3KOHOMHYECKOTO

MpoQuIIsi NPOPECCHOHANTBHOTO 00pa30BaHUsI MaTEMAaTHKa M3ydaeTcsl YIay6ieHHo,
KaK npopuibHas ydeOHas AMCLHMIUIMHE, YYHTHIBAIOIAs CrieLM(bHKY OCBaHBAEMOi
CMELHANbHOCTH.

JTO BEIPaKaeTCsl B COEPKAHUM 0OYUEHHs, KOJMUECTBE YAaCOB, BIICISEMbIX
Ha M3y4YeHHUE OTHENBbHBIX TeM MPOrpaMMbl, MTyOGHHE HX OCBOEHMS CTYICHTaMH,
obbeMe ¥ XapakTepe MpaKTHYEeCKHX 3aHATHIA.

OﬁI.U,He LEJIH H3YYCHHUA MAaTEeMATHKH TPaIHULIHOHHO PEaIu3yYKTCSA B YEThIPEX
HalpaBJICHUSX:

1) obiee npencrasienue 06 UAEIX U METOAAX MAaTEMATHKH;



2) HHTEIIEKTYalIbHOE Pa3BUTHE;

3) oBnaneHue HEOOXOAUMBIMH KOHKPETHBIMH 3HAHHUAMU H YMEHHAMH;

4) BOCTIUTaATENILHOE BO3/EHCTBHE.

[Ipodunusaums ueneil MaTemaTHyeckoro o6pa3oBaHMA OTpaxkaeTcs Ha
BBIOOpE IPHOPUTETOB B OpraHM3aluK yueGHOM AeaTenbHOCTH 0byyatomuxces. s
COLHANTbHO-3KOHOMHUYECKOrO Npoduiisi MpodecCHOHATEHOr0 06pa3oBaHus BbIGOP
Lened CMeIaeTcs B [ParMaTMYecKoM HalpaBleHWH, [peLyCMaTpUBAIOLLIEM
YCUIEHHE M pacClIMpeHWe INpPHKIaJHOrO0 XapakTepa M3yYeHHs MaTeMaTHKH,
NPEeUMYIIeCTBEHHOM OpHEeHTAlMH Ha AJINOPUTMHYECKHH CTHIIb MO3HABaTElbHOMN
NEeATEIbHOCTH.

Usyuenne maTeMaTHKH Kak NpoduibHOM 061ieobpasoBaTtenbHOl yyeOHOM
JAUCUMIUIMHBI,  YYHMTBIBAIOLIEH  CHELMPHUKY  OCBAaHBAEMOH  CTYIAEHTAMH
cneuuansHocTH CITO, obecneunBaercs:

* BEIOOPOM pa3IMYHBIX MMOAXOI0B K BBEJEHHIO OCHOBHbIX MOHSTHI;

* (OopMHpPOBaHHEM CHUCTE€MBI Y4eOHBIX 3allaHHi, OOecleuyUBalOLIUX
3(QQeKTUBHOE OCYLIECTBIEHHE BEIGPAHHBIX [EJIEBBIX YCTAHOBOK;

* oboralieHHeM CHeKTpa CTHIed yuyeOHOM JesTeNbHOCTH 3a CYeT
COTJIaCOBaHUs C BEAYIUUMH JEATEIbHOCTHBIMH XapaKTePUCTHKaMH BBIOpaHHOM
CIIELUATIbHOCTH.

[TpodunpHas cocraBinsromas OTpaxaercss B TpeOOBaHMUAX K MOJArOTOBKE
00y4aromuxcs B 4aCTH:

* o0mei cucTeMbl 3HaHMH: COAEpKATENbHBbIE TPUMEPHI HMCIOJIb30BAHUS
MaTeMaTHUYECKUX UJIER U METOJIOB B MPOGECCHOHATBHON IEATETLHOCTH;

* YMEHHUH: pa3inyue B ypoBHe TpeOOBaHM K CIIOKHOCTH MPUMEHSEMBIX
aJIrOPUTMOB,

* TPaKTHYECKOIO0 MCMOJIb30BaHUsI TMPUOOPETEHHBIX 3HAHMM M YMEHHUH:
WH/IMBH/yalbHOrO y4eOHOro OmnbiTa B MOCTPOEHHMM MAaTEMATMUYECKHMX MOJEJIEH,
BBITIOJIHEHUH UCCIIeN0BaTEIbCKHUX MPOEKTOB.

Takum obpa3zoMm, peanusaiusi cojaepkaHus y4yeOHONW  AUCLMITIMHBI
OPUEHTHPYET Ha NPHOPUTETHYIO POJIb MPOLECCyalbHBIX XapaKTePUCTUK y4eOHOM
paboThl, 3aBUCAIIMX OT MPOGHIA MPO(ECCHOHAIBHOr0 00pa3oBaHMsl, MOTyYEHUs
ONBITa MCIIOJIL30BAHUS MATEMAaTUKU B COJAEPKATEJIBHBIX W IPOGECCHOHAIBHO
3HAYMMBIX  CHUTyallUsX N[O  CpaBHEHHIO ¢  (hopMaibHO-YPOBHEBBIMH
pe3yJIbTaTUBHBIMHM XapaKTEPUCTHKAMH O0DyUYeHHS.

Copepxanue y4eOHOM IOUCLMILIMHBI pa3paboTaHO B COOTBETCTBUM C
OCHOBHBIMH COJEPKATENBHBEIMU JIMHUSIMU OOYUYEHUSI MATEMATUKE:

* anreOpadyeckas JIMHMs, BKJIIOYAIOLIas CUCTEMaTH3alMIO CBEJIEHHH O
4HClaxX; H3y4YeHHe HOBBIX M 0000l1eHHe paHee H3Y4YEHHBIX OmNepalui
(BO3BenieHHE B CTENEHb, W3BJIE€YEHHE KOpPHs, JorapuMUpoOBaHHE, CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC M 00paTHble K HMM); H3yYe€HHE HOBBIX BHM/IOB
YMCJIOBBIX BbIpaXKeHUH U (OpMyJ; COBEpLIEHCTBOBAHHWE [PAKTHYECKUX
HaBBIKOB U BBIYUCIIUTEIbHOK KYJbTYpHI, pacuiMpeHue 7
COBEPLIEHCTBOBaHUE ajirebpanyeckoro amnmnapara, cGhOPMHUPOBAHHOIO B
OCHOBHOM IIIKOJIE, U €ro INPUMEHEHHE K pPELICHHUIO MaTeMaTHYECKHX H

[IPpHKIaJHbIX 3a/71a4,



YMCHHH; 3HAKOMCTBO C OCHOBHBIMH MESIMU ¥ METOJAMH MaTeMaTHYeCKOro

aHalM3a B 00beMe, MO3BOJISIOLIEM UCCIe0BATh dIeMeHTapHble QYHKIHH U

pewath IpocTeHIne reoMmeTpuueckue, Gu3ndeckue U APyrue NpHKIagHbIe

3a/1a4K; !

* JIMHHS  ypaBHEHWH M HEPaBeHCTB, OCHOBAHHAs Ha [OCTPOEHMH U
HCCJIEJOBAHHH MAaTCMAaTHUYCCKHX MOﬂeﬂeﬁ, [epecCKraromascs C
anredpanveckof U TeOpeTHKO-(QYHKUHOHAILHON JTHHHAMH H BKIIOYAroLIas
pa3BuUTHE U COBEpPLUEHCTBOBAHHE TEeXHUKH anredpanvyeckux
npeodpa3oBaHUi Il pelIeHUs ypaBHEHWM, HEPaBEHCTB M CHCTEM,;
(GopMHpOBaHHE CIIOCOOHOCTH CTPOMTH M  HCCIIENOBATh MPOCTEHIIHE
MaTeMaTH4eCcKhe MOJeNW TpU pelleHUH MNpUKIAAHBIX 3a1a4, 3a1ad U3
CMEIKHBIX U CIIeLIMaIbHBIX JIUCLHIINHE,

* reoMmMeTpuyecKkas JIMHMs, BKJIIOYAIOLass HaTJBSIAHBIC IIPEACTABIACHUS O
POCTPAHCTBEHHBIX (UIypax M M3ydeHHe UX CBOMCTB, GopmupoBaHHE U
pasBUTHE  MPOCTPAHCTBEHHOIO  BOOOpakKeHHUs, pa3BUTHE CIIOCOOOB
reOMETPUYECKUX H3MEPEHUH, KOOPJAUHATHOTO U BEKTOPHOI'O METOLOB AJIS
pelieHus MaTeMaTuuecKux U NPpUKIadHBIX 22044, ‘

* CTOXacTu4ecKas JMHUS, OCHOBAHHAS HA Pa3BUTUU KOMOMHATOPHBIX YMEHHI,
NPEJACTABICHUH O  BEPOSTHOCTHO-CTATUCTUUECKUX  3aKOHOMEPHOCTSIX
OKPYIKaIOIero Mupa.

B paGoueii rf\;orpamme yu4eOHbIH MaTepuan mpejcraBieH B (opme
Y4EpeNylolerocs:  pa3BepThIBAHMsS ~ OCHOBHBIX  COJIEPIKATENIBHBIX  JIMHHIL
(anreOpanyeckoi, TEOPETUKO-DYHKIMOHANBHON, YpaBHEHHH U HepaBeHCTS,
F€OMETPUYCCKOM, CTOXACTUYECKOH), 4YTO MO3BOJISET TUOKO MCIOJIBb30BATH HX
pacrioJIOKEHUEe M B3aUMOCBS3b, COCTaBIATH pabouuil KajeHAApHBIN ILIaH, I10-
pasHoMmy uepeaysi y4eOHble TeMbl (rJaBbl yueOHHKA), ITyOUHY W3YYEHHs
MaTepualla, ypoBeHb [MOArOTOBKH CTYEHTOB 110 PEAMETY.

M3yuenne obmieoOpaszoBaTenbHOM yueOHON AMCHMIUIMHBI «MaTeMaTHKa
3aBepUIACTCs MOABEICHUEM UTOrOB B (JOpMe 5K3aMeHa B paMKaxX IPOMEKYTOYHOM
aTTecTallii CTYIEHTOB B [mpouecce ocBoeHuss ocHoBHou OITOIT CIIO £
noJjyvyeHnueM cpeanero obuero obpaszosanus (I1ITICC3). !

3. MECTO YYEBHOM JUCUMILJINHBI B YYEBHOM ILJIAHE.

Yuebnas auciuiumaa «Marematukay ABISETCS y4eOHBIM IIPEIMETOM
obaA3aTcnpHONW mpcamerHoi o0actn «Maremaruka ¥ uHpopmarukay DIOC
cpeaHero oduero o0pa3oBaHusl.

B npogeccronanpHpiX 00pa3oBaTebHBIX OpraHU3alUsiX, PeaTn3yloLInX
o0pasoBaTebHyl0 NpOrpaMMmy cpepHero obuwero o0pa3oBaHus B mpejenax
ocoenust OIIOIT CIIO na Gase ocHoBHOro oOwero oOGpasoBaHus, yueGHas
aAucuuiuinHa «Marematikay usydyaeTcs: B 001eo0pa3oBaTe/ibHOM LHKIE YUeGHOro
niana OIIOIT CIIO na Gase ocHoBHOro 00uIero 00pa3oBaHUsS C MOJyYEHHEM
cpeaHero obuiero obpazosanus (ITTICC3).

B y4eOnbix nnanax IMTICC3 yye6uas aucuumniuba «MaTeMaTHkay BXOIUT B
coctar 0buMX 00WEeo0pa3oBaTeIBHEIX YUeOHEIX AHCUHMIIHH, (OPMHPYEMDIX s
00si3aTe/bHBIX NpeaAMeTHBIX obnacteit ®T'OC cpeanero obiiero o6pa3oBaHus, s
crepanbHocTeli  CIIO  cootBercTByroero npoduias  npodeccHoHanbHOro
obpa3zoBaHus. |



4. PE3YJIbTATBI OCBOEHHMSI YYEBHON JUCHUIIJIUHBI.
OcBoeHnue COJICPIKAHHA y4cOHOM JHCLHILTHHBI «MarteMmaTHKa»
o0ecreuuBacT JOCTUKCHUC CTYACHTAMHU CIICAYIOLUX pe3y/ibmanmaoe:.
* JIHUHHOCHIHbLX:

— ¢(hOpMHUPOBAHHOCTh MPE/ICTABICHUNA O MAaTEMaTUKE KaK YHUBEPCAIBHOM
S3bIKE HAYKH, CPEeACTBE MOOeJIMPOBaAHHA SBJIEHUHN U l'lpOLLeCCOB, Hiaesx U MeToaax
MaTeMaTHuKH, |

— [OHMMaHHWE 3HA4YMMOCTM MAaTEMaTHUKU OIS Hay4YHO-TEXHUYECKOIro
nporpecca, C(QOPMHPOBAHHOCTh OTHOLIEHMS K MareMaTUKe KaKk K 4YacTu
obuievuenoBeyecKo | KyJIBTYpBI  HEpE3  3HAKOMCTBO  C HCTOpHEH  pa3sBHTHA
MaTeMaTUuKU, FBOJIIOIIMEeN MaTeMaTU4eCKUX UJIei;

—— pa3BUTHUE JIOTMYECKOr0 MBILUIEHHUS], IPOCTPAHCTBEHHOIO BOOOpaKeHHUsl,
AITOPUTMHUYECKOH KYJIBTYPbI, KpHTUYHOCTH MBIIIEHHUS HA YPOBHE, HEOOXO0IMMOM
s Oyyuiei podecCuoHabHOU AesITeIBHOCTH, VIS MPOJOJKEHUST 00pa3oBaHUs
M caMooOpa30oBaHUS,;

—— OBJIaJICHHE MATEMATHYECKUMH 3HAHUSAMH M YMEHHIMH, HEOOXOAUMBIMH
B [OBCCIHEBHOW IKHU3HM, JUISI OCBOGHHS CMEXKHBIX €CTeCTBEHHO-HAay4HbIX
AUCUMIUIMH UM JUCUMIUIMH  HpOGECCHOHATBHOIO LMKIA, s IOMY4YEeHHs
oOpa3oBaHuss B o00jacTsix, He TpeOyloluX yriayOJeHHOH MaTeMaTHYeCKOH
MOATOTOBKH; |

- IF'OTOBHOCTB " CITOCOOHOCTH K OGp&S‘OB&HH O, B TOM yucie
camMo00pa30BaHUIO, Ha MPOTSKEHUM BCEW MKU3HH; CO3HATE/IIbHOE OTHOLICHHE K
HenpepbIBHOMY 00pa30BaHMIO Kak yCIOBHIO YCHEIIHOH NpO(ecCHOHaNIbHOH H
OOLLECTBEHHOM AESTE/IbHOCTH;

—— TOTOBHOCTB MW CIIOCOOHOCTb K CaMOCTOSATEJILHOM TBOPYECKOH W
OTBETCTBEHHOM JEATEIbHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOMN paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU
B oOpasoBaTe/bHOM, OOLIECTBEHHO [OJIE3HOH, y4eOHO-HCCIIeI0BaTeIbCKOM,
[MPOCKTHOM M JIPYruX BH/IAX AESTebHOCTH;

—— OTHOLUIEHWE K NpOo(EeCCHOHAIBHON JAeSTEeIbHOCTU KaK BO3MOKHOCTH
ydyacTHsi B pelIeHWH  JUYHBIX,  OOILECTBEHHBIX,  [OCYAApCTBEHHBIX,
o0IeHallMOHANIBHEIX TTPo0IeM;

* MEMANPeOMenHbIX: |

—— yME@HHE CaMOCTOSATEIbHO OMpPeaessaTh LM AeATebHOCTH U COCTaBISITh
[UIaHbI AEATCJIBHOCTH; CaMOCTOSITCIBHO OCYLIECTBIATH, KOHTPOJIHUPOBATH U
KOPPEKTUPOBATh JESTe]bHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE peCcypchl Jiis
JOCTUIXKEHUSl [IOCTABJIEHHbIX LeJed W pealu3aludy I[UIAHOB JAESTeNIbHOCTH;
BRIOMPATh yCTICIITHBIE CTPATErHH B PA3IMYHBIX CUTYaI[HsX;

—— YMEHHE MPOAYKTHBHO OOIIATHCS M B3aUMOJACHCTBOBAaTH B IPOLECCE
COBMECTHOM  [J€ATEe/IbHOCTH, VYYMTBIBATh [O3MLMM  APYI'MX  Y4aCTHHUKOB
AEsTEeILHOCTH, 3(P(PEKTUBHO pa3pellaTh KOHPIUKTDL;

—— BJIQJCHME HABBIKAMHU I[O3HABATEJbHOM, y4eOHO-MCC/IeI0BATEILCKON U
[IPOEKTHON JesITeIbHOCTH, HaBbIKaMM pa3pelleHus npodJeM; CHocoOHOCTh U
FOTOBHOCTh K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB PeIIeHUsI IIPaKTHYeCKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHBIX METOIOB IIO3HAHUS;

—— TIOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENbHOM HH¢)OpMElL[I/lDHH(]-
[103HABATE/IbHOW AESTeIbHOCTH, BK/IKOYAs YMEHHE OPUEHTUPOBATHCS B Pa3iu4HbIX



|

MCTOYHUKAX MH(OpPMAIMH, KPUTUUECKU OLEHMBAaTh M UHTCPIPETHPOBATH
HH(POPMALIMIO, IIOJyYaeMylO U3 Pa3Iu4HbIX HCTOTHUKOB;

—— BJIQJI€HHUE S3BIKOBBIMUA CpPEACTBAMHU: YMCHHUC SCHO, JJOTUHYHO M TOYHO

H3J1araTh CBOKO TOUKY 3pEHMsl, UCII0JIb30BaTh a[IeKBAaTHBIE A3BIKOBBLIE CPENICTBA;

—— BlaJieHHE HaBBIKaMH [103HABATeJbHOM peQueKCHH KaK OCO3HaHWsA
COBEpIIaeMbIX JeHCTBUM M MBICIHMTEIbHBIX [IPOLECCOB, HX PpE3yIbTAaTOB H
OCHOBAHMil, IPAHMI[ CBOET0 3HAHHUS U HE3HAHUS, HOBBIX IT03HABATEJIbHBIX 331a4 U
CPEeICTB A1l UX JOCTUKEHMUS,

——  Le/NeyCTPEMJIEHHOCTh B TOMCKaX M NIPUHATHH  PELICHUH,
COOOPA3UTENBLHOCTD U MHTYHLIHS, PA3BUTOCTD MTPOCTPAHCTBEHHBIX [IPEACTABICHIUM;
CIIOCOOHOCTH BOCIIPUHUMATE KPAcoTy ¥ FapMOHHUIO MHUPA,

* NPEeOMEemHbIX:

—— ¢(OPMHPOBAHHOCTH MPEJCTABICHHI 0 MaTeMaTHKe KaK 4acTH MHUPOBOI
KyJIBTYpbl M MeCTe€ MaTeMaTHKH B COBPEeMEHHON LMBMIM3ALKMK, crocodax
ONHMCAaHM ABJICHHN peaylbHOr0 MHpa Ha MAaTEMATHYECKOM SI3LIKe;

—— ¢(hOPMHPOBAHHOCTh IPEJCTABIEHUI O MaTeMaTHYECKUX IMOHATHIX Kak
BAKHEHMIIMX MaTeMaTHYeCKHUX MOJEeNsX, [O03BOJIIONIMX OIMCBIBATh U H3y4daTb
pa3Hble MpOLIeCCHl W SBIEHHUS; IOHMMaHHE BO3MOXHOCTH aKCUOMATHYECKOI'O
[OCTPOEHMSI MaTeMaTUYECKUX TEOPUH;

—— BlIaJIeHUE METOJaMH J10Ka3aTelIbCTB U AJITOPUTMOB PEIIeHUs], yMEHHEe UX
MPUMEHSITh, IPOBOAUTH JOKa3aTe/IbHBIE PACCYKACHUS B XO/1€ PEIIEHHUA 3a/1a4,

—— BJIaJIeHHe CTaHJApPTHBIMU [pUeMaMHu pelleHds palMoHaIbHBIX
UppalHOHAJIbHDbIX, IIOKa3aTeJIbHBIX, CTCIICHHBIX, Tle"OHOMeTpH‘{CCKHX ypEIBHGHHE
¥ HEpaBEHCTB, UX CUCTEM; MCIIO/Ib30BaHME TOTOBBIX KOMITBIOTEPHBIX NMPOrpamMMm, B
TOM 4HMcie [Aj1s MOMCKA IMyTH PEIleHHs ¥ WUIFOCTPALMK PElIeHMs] YPaBHEHHH ©
HEPaBEHCTB; |

——  chOpPMHUPOBAHHOCTE  IPEACTABICHUH 00 OCHOBHBIX — MOHSATHSX
MaTeMaTH4YeCKOro aHajn3a U UX CBOMCTBaX, BiaJIeHUE YMEHHEM XapaKTepu30BaTh
nosefenne (YHKIUM, MCIONB30BaHUE IOMYYEHHBIX 3HAHWUU Uil OINHKCAHHSA U
aHaIM3a peabHbIX 3aBUCUMOCTEH;

—— BJIaJICHHE OCHOBHBIMHM IOHATUSIMH O IUIOCKMX M IIPOCTPAHCTBCHHBIX
reoMeTpuuecKkux (GUrypax, uxX OCHOBHBIX CBOMCTBAX; C(OOPMUPOBAHHOCTH YMEHHS
pacrio3HaBaTh FeOMeTpHUYecKUe (DUIYphbl HA uepTexax, MOACISX U B peajlbHOM
MHUpe; TPUMEHEHHE M3yYEeHHBIX CBOMCTB reoMeTpuueckux Guryp u QGopmyi Juis
peLICHUA '€OMCTPHHECKHX 3a1ad |1 3aa4 C MPpaKTHYECKHM COLACPIKAHHEM,

—  ¢cOpMHUpPOBAHHOCTh TMpEJACTABJIIEHHH O IIpoleccax H HBJICHHH)%,
MMEIOLMX BEepPOSTHOCTHBIM Xapakrep, CTATHCTHYECKUX 3AKOHOMEPHOCTAX B
pealbHOM MHMpE, OCHOBHBIX MOHATHAX OJJIEMEHTApHOH TEOpUH BEPOSTHOCTCH;
yMeHHMIl HAXOJMTh | OLEHUBATh BEPOSTHOCTH HACTYIUIEHMs COOBITHH B
MPOCTEHIINX MPAKTHYECKUX CHTYaLUsIX ¥ OCHOBHbIE XapaKTEPUCTHKHU CJIy4anHbIX
BEJIMYUH;

—— BJIaJIcHHE HaABBIKAMH HCIIOJIb30BAHHUS T'OTOBBLIX  KOMITBIOTEPHBIX
POrpaMM [pH pelleHuH 3a1ad.



5. COAEP)KAHUE YYEBHOU JUCUMUITJIMHBIL.

BBeaenune
Marematuka B Hayke, TeXHHKE, OKOHOMHKE, HH(POPMALUOHHEIX

TEXHOJIOTHAX M MPaKTHYECKOH [edATenpHOCTH. Llenmw U 3agaum  HU3ydeHUs
MaTeMaTHUKHU IIpU OCBOeHuH crieuuaibHoctei CI1O.

5.1. AJI'EBPA

Paseumniue nonanun o wucse

Llesible n panuoHanbHble uncna. JleficTButensHble uncna. [Ipubnuoicermvie
BBIYUCTEHUA. K(?.-WH;?E’KCHMB HUCId.

Kopnu, cmenenu u nozapugmoi

Kopun n cTereny. Kopuu HaTypanpHO# CTerneHu M3 Yucia ¥ MX CBOMCTBA.
Crenenn ¢ paudoOHAIbHBIMM  [OKas3aTelsiMM, uX cBoiictBa. CremeHn ¢
HNEHCTBUTENIbHBIMU  NOKazaTelsiMU.  Cgoucmea cmenenu ¢ OelicmeumenvHbim
noxkasamenem.

Jlorapugm. Jlorapugm uncaa. OcHOBHOe JIOrapu(pMHUIECKOe TOMKAECTBO.
Hecatuunple U HaTypaibHble Jorapudmsel. [IpaBuna aelcTBHIl ¢ JorapubMamu.
[Tepexo kK HOBOMY OCHOBAHHUIO.

[Tpeobpasosanue aareOpamyeckux Bbipazkenunil. [IpeoGpazoBanue
palnHoOHaNbHBIX, HUppaLOHaIbHBIX, CTEIICHHBIX, [I0Ka3aTe/IbHBIX U
norapu(pMUYECKHX BbIpaKeHUH.

IIpakmuueckue 3anamusn [

Apudmernyeckde JICHCTBUS Hal 4MCIaMU, HaXOXKIeHUe NPUOIMKEHHBIX
3HaQ4YeHWH  BEJMYUH W  [OrpelIHocTedl  BpluMcieHud  (abcomoTHOM
OTHOCHTEJIbHOM ), CPaBHEHHE YHCIIOBBIX BBIPAKECHHUH.

Beruncnenne u/cpaBHeHHe KOpHeH. BbIMoiHeHne paciyeToB ¢ paJiuKalaMH.

Pemenune nppanmonanbubix ypaBHeHuH. HaxoxkieHne 3HaueHUi cTeneHel ¢
paunoHanmbHBIMH  noKasatensMu. CpaBHenue creneHed. [IpeoGpazoBanusi
BBIPAKEHHH, COAePKAILUX CTENeHU. PellieHre nokasareinbHblX ypaBHEHUIA.

Perenne npukinaaHbix 3a1a4.

Haxoxnenne 3HaveHuil Jorapupma MO NPOM3BOJIGHOMY OCHOBAHHIO.
llepexoaq OT OAHOrO OCHOBaHUSI K JApyromy, BbluucjieHHEe M CpaBHEHHE
norapudmoB. JlorapudMupoBaHue U MOTEHIUPOBAHUE BHIPAKEHHH.

[IpubnukeHHbIe BbIYMCIICHUS ¥ pellieHUsI TPUKIJIaTHBIX 3a/1ad.

Peluenne morapupMUUecKux ypaBHEHHI.

5.2. OCHOBbI TPUTOHOMETPHUU
| OcHoBHbBIC OHATHS

Panguannas mepa yria. Bpamarensnoe apuxkenue. CHHYC, KOCUHYC, TAHTCHC
¥ KOTAaHI'€HC YKCIa.



OcHOBHBIE TPUITOHOMETPHYECKHE TOXKIECTBA |

(DO[JMYJ'[L»I IIPUBEEHHSA. CDOpMyJ'EbI CIIOJKEeHHM . (DOpMyIIbI y,[[B()eHI/l;H
Dopmyavl NONOBUHHO20 Y2Id.

[IpeoGpa3oBaHusi npocTedIMX TPHIOHOMETPHYECKHX BbIPAKeHH il

IIpeobpa3zoBanue cymMMbl TPUTOHOMETPUUECKUX (PYHKLUN B IIpOU3Be/IeHIe U
MPOU3BENICHUA B CyMMY. Beipadicenue mpucoHoMempuveckux @QyHKyui yepes
MAH2eHC NOJTOBUHHOSO apeyMeHmd.

Tpuronomerpunyeckue ypaBHeHHs] H HEPABEHCTBA

[Tpocreiiiune TPUTOHOMETPUYECKHE ypaBHEHHUSL. [Ipocmetiwue
MpPUSOHOMEMPUHECKUE HEPABEHCME.

OGpaTHble TpUroHOMeTpHYeCKHe (YHKUHH. APKCHHYC, ApKKOCHHYC,
APKTaHI'CHC,

Ilpakmuueckue 3anamusn ‘

PajuvaHHbI METO/] M3MEpPEHMs! YIVIOB Bpalll€HHUs W CBsI3b C I'pajyCHOM
MEpOi.

OCHOBHBIE TPUIOHOMETPHYECKUE  TOXKIECTBA, (OpMyJBl  CIIOKEHUS,
YIBOEHHs, Ipeo0pa3oBaHWe CyYMMbl TPUTOHOMETPUYECKMX  (YHKLUUH B
IPOU3BECHHE, ITpeoOdpa3oBaHie MPOU3BEICHU TPUTOHOMETPUUECKUX (YHKLUN B
cymmy. IIpocreiiiine TpuroHoMeTpuieckue ypaBHEHUs U HEPAaBEHCTBA.

OOpaTHble  TPUrOHOMETpPUYECKHE (PYHKLUMH: apKCUHYC, apKKOCHHYC,
ApKTAHT€HC.

5.3. ®YHKIUU, UX CBOHUCTBA U TPAGUKHU

®yuxkuun. OOnacTs omnpejeneHuss W MHOKECTBO 3HAueHuil; rpaduk
byHKuuu, nocrpoeHue rpadukoB GyHKUUH, 3aJaHHBIX Pa3IMYHBIMH CIIOCOOAMH.

CsoiictrBa  ¢gynkuun.  MOHOTOHHOCTb, ~ Y€THOCTb,  HEYETHOCTH,
OrPaHUYEHHOCTb, TMEPUOAMYHOCTh. IIpOMeKyTKM Bo3pacTaHusi H  yObIBaHMS,
HauOoJblliee M HaAMMEHblEe 3HAa4yeHus, TOYKM sKcTpemyma. ['paduueckas
uHTeprperanus. [Ipumepbl (YHKUMOHAIBHBIX 3aBUCUMOCTEH B  peallbHbIX
mpoueccax M xsneﬂuﬁx. Apudmeruyeckue ornepauuu Haa GbyHkuusaMu. CroxHas
bynkuus (komnosuius). [ToHsTre 0 HenpPepLIBHOCTH GYHKLNH.

ObpaTuble ¢yHkuun. Obracmv onpeoenenus u obaacme 3HaveHul
obpamnou Qynkyuu. I pagux obpamuot hynkyuu.

Crenennblie, noka3are/jbHble, J0rapupMUYecKHe
H TPMIrOHOMeTpHYecKHe (PyHKIHH.
OO6paTHble TPUTrOHOMeTpHYecKHe GyHKUUH

Onpenenenust GyHKUUH, UX CBOMCTBA U rpa(uKHU.

[IpeobpasoBanust rpadukos. [lapannensHblil  nepeHoc, CHMMeTpnlﬂ
OTHOCHUTEJIBHO OCeM KOOpAMHAT U CUMMETPHUS OTHOCHUTENIBHO Hayaja KOOp/MHAT,
CUMMETpHUs OTHOCHTECIIBHO HpHMOﬁ Y=X, pacTAXKCHHUC H CKATUE BIOJIb ocen
KOOpIMHAT. |



Ilpakmuueckue 3anHaAmMuA

[Ipumepsl 3aBUCUMOCTEH MEXIy IEPCMEHHBIMH B peajbHBIX IMpoleccax H3
CMEXKHBIX AUCLHIINH., Onpenesetue QyHKLUHHA. IToCTpoeHHe 1 YTeHHE IPapuKoB
dynkuuii. Hccnenosanue ¢yHkuuu. CBOWCTBAa JIMHEHHOMH, KBaJpaTU4HOH,
KyCOYHO-MHEHHOW 1  ApoOHO-nuHeiiHoH — QyHKuud.  HempepblBHBEIC u
nepuoauueckue (ynkunu. CBoiicTBa M rpaQuKd CHHYCa, KOCHHYCA, TAHICHCA H
koraurenca. OOparupie GyHkumu 1 Ux rpaduxu. OOpaTHbIE TPUIOHOMETPHYCCKHE
dyukimy. IlpeoOpaszosanus rpaduka (yHKUHH. ['apMOHMYECKHE KOeOaHMs.
[TpukiagHble 3a1a4n.

[TokasaTe/abHpic, JIOrapH(MMH'ICCKHe, TPHMOHOMETPHUECKHE YPABHEHHA H
HepaBeHCTB4.

5.4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocTd. CrocoObl  3aJaHUMs M CBOWCTBA  YHCJIOBBIX
M0CJ1e/10BaTeIbHOCTEM. [lowsmue o  npedene  NOCICOOBAMENLHOCTIU.
Cyujecmeoearue npedeia MOHOMOHHOU OSPAHUYEHHOU NOCAe)08AMENLHOCMY.
CyMMMpoBaHKe MocienoBareabHocTel. beckoHeyHo yObIBaroLas reoMeTpuieckas
[POTPECCHst U €€ CyMMa.

Mpoussoanas. [Toustre 0 Npou3BOAHOI (QYHKINH, €€ reOMETPHUCCKUi U
du3uuecKkuil cMbic. YpaBHeHue kacaTenbHOM K rpaduky GyHkimu. [IponssoaHeie
CYMMbI, pa3HOCTH, MpPOM3BeJEHUs, uacTHOro. IIpou3BojHBIE OCHOBHBIX
yneMeHTapHbIX QyHKIWH. [IprMeHeHre MPOU3BOIHON K HCC/IEIOBAHUIO (yHKINH
M TOCTpoeHuio rpadukoB. [IpouszsodHvie 0OpamHoll QyHKyuu u KoMnozuyuu
GyHKkyuu.

[IpriMepbl KCIONb30BAaHMs MPOM3BOJAHON Ul HaXOXKJICHHSA HaWJIy4lIero
pelIcHHA B MPUKIQMILIX 3a4adaX. Bropas mpouspoamas, ee reoMeTpUUYeCKUil 1
(bU3MYECKMI CMBICIL.

Haxox/1eHHe CKOPOCTH /1JIs MPOoLEecca, 3a1laHHOro (GopMyJI0i 1 rpapuKoMm.

[lepBooOpasnasi n nuTerpas. [Ipuvenenue onpeneIeHHOro HHTerpala A
HAXOJXIEHMsl I[UIOIIAAK KpPHMBOJIMHEHHOHM Tpaneuud. Popmya HbtoToHa—-
Jleitouuua. IIpuMepsl mpuMeHeHUst HHTerpajia B pU3HKe H TeOMETPHH.

Ilpakmuueckue 3anamus.

YucaoBas MOC/eN0BaTebHOCTD, C1OCO0Ob! €€ 3a1aHusl, BbIYUCICHUE YJICHOB
[ocle0BaTebHOCTH. [lpenen mocienoBaTeNbHOCTH. beckoHeuHo yObiBaroulas
reoMeTpuyecKasi Iporpeccus.

[Tpou3BOiHAS: MEXAHHUECKUN 1 FeOMETPHYECKUH CMBICIT MPOU3BO/IHOH.

YpaBHeHue KacarenbHOil B oOmem Bume. IlpaBuna u  Qopmyisl
jpdepenuuposanus, TabaMUa  MPOM3BOAHBIX  3JE€MEHTAPHBIX  (YHKLHH.
Mccneioanie (GYHKIMK ¢ TIOMOLIBIO [pou3BoAHON. Haxoxaenue Hauborbiiero,
HaMMEHBILEro 3Ha4YeHHUs! ¥ SKCTpeMalIbHbIX 3HaUeHHH QYHKLIUH.

Unrerpan u nepsoobpasHas. Teopema Hetorona—IJlelibnuna. ITpumenenue
MHTErpaia K BbIYMCICHUIO QU3NUECKUX BEJTMYUH U ITUTOIIAEH.



5.5. YPABHEHUSI U HEPABEHCTBA

VpaBHeHHsI M CHCTeMbl ypaBHeHui. PauuonansHele, MppanyoHalbHbIE,
[oKa3aTejibHble ¥ TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBL.

PaBHOCHILHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBl UX pelIeHHs (pa3nokKeHHe HA MHOXHUTENU, BBEJCHHE
HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, Ipa()UIeCKUil METON). |

HepaBencrBa., PauuoHasnbHble, HMppalMOHalbHbIE, IIOKa3aTelbHbIE U
mpuzoHomempiliyecKkie HepaBeHCTRBA. OcHOBHBIE IpHUEeMBI HX peLICHHS.

HUcnonap3oBanue ¢BOHCTB M rpauKoB (YHKUHA [PH pelleHHH
ypaBHeHHil H HepaBeHcTB. MeTo) MHTepBasoB. M300paxkenue Ha KOOPAUHATHOM
IUIOCKOCTH MHOXKECTBA  pelUeHU ypaBHEHMM M  HEpaBeHCTB C  JABYMs
[EPEMEHHBIMA U UX CHCTEM.

Ilpuxnaonvie 3a0auu

[IpuMeHeHHe MaTeMaTHUeCKUX METOJOB [UIsl PeIleHUs COIAePKAaTeNIbHBIX
3a/1a4 U3 pa3TMYHBIX 00acTell HayKU U IPAKTHKH.

Hurepnperauus pe3yibrara, y4eT peajlbHbIX OrpaHUYeHUH.

Ilpakmuueckue 3anamus

Kopuu ypaBHeHuil. PaBHOcHIbHOCTH ypaBHeHuil. IlpeoOpasoBaHue
ypaBHeHHi, OCHOBHBIC IIpUeMbl peElleHUs ypaBHeHWH. Peulenne cucte
ypaBHeHuil. Mcronp3oBaHue CBOWCTB M Tpa@UKOB (QYHKIHUH IS peleHus
ypaBHEHUH U HEPABEHCTB.

5.6. KOMEI’IHATOFI/IKA, CTATUCTUKA W TEOPUSI BEPOSITHOCTEM

9JieMeHTbl KOMOHHATOPHKH

OcHOBHBIE TOHSATHS KOMOMHATOPUKH. 3agadyd Ha IIOJACYEeT YMcja
pa3sMelleH i, MepecTaHOBOK, coueTaHUH. PelleHne 3an1a4 Ha nepedop BapHaHTOB.
®opmyna Ounoma HerooroHa, CBoicTBa OHHOMHHAIBHBIX KO9()(HIHEHTOB.
TpeyronbHuk Ilackans.

JJIeMeHTbI TEOPHH BepPOSITHOCTEH

CoObITHe, BEPOSTHOCTH COOBITHS, CIOKEHUE M YMHOKEHHE BEPOSTHOCTEH.
[onamue o nezasucumocmu cobotmuil. [Juckpemnas ciydaunas 6eautuHd, 3aKOH
ee pacnpedercnus. Hucnoevle xapakmepucmuxku — OUCKPEmHOU cyuarinobt
genuuunbl. [lonsamue o 3akoHe DONbUIUX HuCe. |

DIIeMEHTLI MATEMATHYECCKOH CTATHCTHKH

HpeﬂCTaBﬂeHHe‘ﬂ.aHHBIX (Tabiuupl, AMarpamMMbl, TpadUKH), 2eHepanbHaA
COBOKYNHOCMb, 6blOOpKA, cpedHee apugmemuyeckoe, meduana. Ilonamue o
3a0auax Mamemamuieckou cmamucmuxu.

Peutenue npakmuueckux 3a0ay ¢ npUMeHeHUem 6eposmHOCMHbIX Memooos.
lpakmuueckue 3anuamus
VcTopust pa3zBuTHs KOMOMHATOPUKHU, TEOPUU BEPOATHOCTEN M CTATUCTUKHU U
MX POJIb B pa3IM4YHBIX cepax deloBeuecKol Ku3HeaesTeabHoCcTH. [IpaBua
KOMOMHATOpUKH. Perienne komO1MHATOpHBIX 33/1a4. PasMelleHus, CoueTanus 1
nepectaHoBKU. buHoM HbroToHa 1 tpeyroibuuk Iackans. [lpukinagsabie 3aga<m.
|
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KJ’[QCGH‘IGCI{OQ onpenenclme BepOHTIIOCTI-I, QBOﬁCTBa BepO}ITHOCTeﬁ,
TeopeMa 0 cyMMe BeposiTHOCTel. Berancienne BepositHocteit. [Ipukinaaneie
3aga4u. [IpeacraBienne YUCI0BBIX JaHHBIX. [IpHKIaaHbEIC 3a1a4H.

5.7. TEOMETPHUA
[IpsiMbIe U NJIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonoxeHue AByX MpsSMbIX B IpocTpaHcTBe. [lapannensHocTh
npsMoit M ruiockoctd. [lapamnensHocTs mIockocTei. IlepreHAUKYISIPHOCTD
MPSMOH M 110cKOCTH. [leprieHaHKyNsSp U HAKIOHHAS. YTON MeXIy NpsMoi h
TUIOCKOCTBIO. JIByrpaHHbIi yroiL Yron MEKIY JIOCKOCTSIMU.
[leprieHAUKYJISIPHOCTE ABYX IIOCKOCTEH.

['eomeTputeckye npeobpa3soBaHusi MPOCTPAHCTBA: MApalIeIbHEL MepeHoc,
CUMMETPHUSl OTHOCUTENIBHO IIOCKOCTH.

[lapannensHoe mnpoekTupoBaHue. [lnowade OpmMO2OHANLHOU NPOeKYUl.
N300paxeHne npocTpaHCTBEHHbBIX DUTYP.

MuororpanHukHu

Bepumnsl, pebpa, rpaHu MHororpaHHuka. Pazeepmxa. Muozozpanmbvie
venol. Boinykasie mHozoepannuxku. Teopema Jiinepa.

llpusma. llpsaMas ©W  waknownas  TnpusMa.  llpaBuibHasg  npU3Ma.
[Tapannenenunen. Kyo.

[lupamuya. IlpaBuibHass nupamuza. YceudeHHas MNUpaMuia. TeTpaanﬂ.
CumMmeTpuu B KyOe, B napasuienenunese, B Ipu3Me U UpaMue.

CeveHus KyOa, MpU3Mbl U ITUPAMUJIBI.

[IpencraBnenre O mNpaBUIBHBIX MHOTOrpaHHMKax (Terpa’zape, Kyoe,
OKTaj3Jipe, 10JeKa’dape U UKocadIpe).

Tesa 1 NOBEPXHOCTH BpalleHHsI

[lununap u konyc. YceueHHbldt koHyc. (OcHoBaHue, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpasyomas, pas3Beprtka. (OceBble CEeUEHUS] U  CEYCHMS,
napaJijie/ibHble OCHOBAHUIO.

Ilap u cepa, ux ceuenus. KacarenbHas iockocTs K cdepe.

I/Iamepelmﬂ B reOoOMETpHH

O0bem u ero usmepenue. MurerpansHas Gopmyna oobema. |

Popmynsl o6bemMa Kyba, MNPAMOYrOJBHOTO Mapayliesienunesaa, NPH3MEIL,
uunuaapa. @opmynsl odbemMa nupamuabl M KoHyca. Dopmyibl  01LAAH
NIOBEPXHOCTEeH UJIMHAPA U KoHyca. Dopmysibl o0bema 1apa U Iouain cgepsl.

Ilonobue Ten. OTHOWEeHHs MUIOLIAaAeH TIOBEPXHOCTEH U 00BbEMOB 110100HBIX
TeJl.

Koo PAHHATBI H BEKTOPbI

[IpsmoyrosipHas (JexapToBa) CHCTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna

PacCTOsIHUS MEZKJLY ABYMsl TOUKaMHU. Y paBHEHHUS Cepsl, TNIOCKOCTH U MPSIMOI.
Bekropel. Monyib BekTopa. PaBeHCTBO BeKTOpoB. CIIOJKEHHE BEKTOPOB.

YMHOKEHHUE BCKTOpa Ha 4MCIJIO. Paznoxenue BCKTOpA I10 HAIIpABJICHHUAM. Yroiu



MEXIY ABYM: BeKT(JIpaMH. [Tpoekunsa BexTOpa Ha ock. Koopaumnatel BekTopa.
CxanapHoe PON3BEICHHUE BEKTOPOB.

Hcrionp30BaHne KOOpAMHAT M BEKTOPOB NPH PELICHHM MATEMaTUYECKUX M
NPUKJIaIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

[IpusHaky B3aMMHOTO PaCMOJIOKEHUs! MNPSIMBIX. YTOJI MEXKIy IpPSIMBIMH.
B3aunmHoe pacnonoxkeHue npAMbIX U Miockocted. [lepnenankynsap u HakJIOHHAs K
IUIOCKOCTH. YTroj MeXAYy NpsAMOH M IUIOCKOCTBIO. Teopembl O B3aMMHOM
PacIoJIOKEHHH PAMOH 1 II0CKoCTH. Teopema 0 Tpex MepreHauKyIIspax.

[Ipu3Haku 1 cBONCTBA NapaulebHbIX U NEPICHAUKYIISAPHBIX IOCKOCTEH,

PaccrosiHue OT TOUKHM 10 TIIOCKOCTH, OT MPSMOM J0 TIOCKOCTH, paCCTOHHHL
MEXIY  IUIOCKOCTSAMM, MEXKAY  CKPELIMBAIOIIUMUCS  MOPSIMBIMH,  MEXIY
IIPOU3BOJIBHBIMU (DUIYPaMU B IIPOCTPAHCTRE.

[TapannensHoe \ NPOEKTUPOBAaHWE U €ro CBOWCTBA. Teopema o naowaou
OPMO2OHANLHOU — NPOeKyuU — MHO20Y201bHUKA.  B3auMHOE  pacrooKeHHe
MPOCTPAHCTBEHHBIX QUTYP.

Pasznuunble Buabl MHOrorpaHHuKkoB. Mx uzobpaxenus. CeueHus, pa3BepTKU
MHororpaHHukoB. Ilinomane moeepxHocTd. Buael cummeTpuii B mpocTpaHCTBE.
CumMeTpust Ten BpalleHUs U MHOTOrpaHHUKOB. BrplyucieHne momaned u
00BEMOB.

Bexkropbl. [elicrBus ¢ Bexkropamu. JlekaproBa cucTeMa KOOpAMHAT B
[POCTPAHCTBE.

YpaBHeHUE OKPYIKHOCTH, cepbl, IOCKOCTH. PaccTossHre MeKy TOUKaMU.
JleHicTBHs ¢ BEKTOpaMH, 3aJlaHHBIMH KoopauHaTamu. CKalsipHOe NPOM3BEIeHH!
BeKTOpOB. BekTopHOe ypaBHeHUe npsiMOH U rtockocTy. Mcnonb3oBaHue BEKTOpOB
IIPU JOKa3aTelIbCTBE TEOPEM CTEPEOMETPUHU.

|
IIpumepubie TeMmbl pedepaToB (10KJIA0B), HCCIE10BATEIbCKHX POEKTOB:
* HenipepsiBHBIE ApOOH.
* [IpumeHeHue CIIOKHBIX MIPOLIEHTOB B SKOHOMUUYECKUX pacyeTax.
* [TapannensHoe NpOEKTUPOBAHHUE.
* CpenHue 3HaUY€HHs U UX IPUMEHEHHE B CTAaTUCTUKE.
* BexktopHoe 3agaHue npsMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
* Cl10’)KeHHe TapMOHUYECKUX KoeOaHU.
» ['padnueckoe peuieHre ypaBHEHHUH U HEPABEHCTB.
* [IpaBuibHbIE M NOTYIIPABUIIbHbIE MHOIOIPAHHUKH.
» Konnueckue ceyeHust U UX PUMEHEHUE B TEXHUKE.
* [lonsitue guddepenuinana u ero NPUIOKEHHUS.
* CxeMbl NOBTOPHBIX UCIBITAHUN bepHyuiu.
» UccnenoBanue ypaBrleHHﬁ 1 HEpPaBeHCTB C [lapaMeTPOM.



6. TEMATHYECKOE IIVIAHUPOBAHHUE C OIIPEAEJEHUEM

OCHOBHBIX

OBYYAKOIIUXCHI.

BHJIOB

VYUEBHOH

HAEATEJIBHOCTH

6.1. TemaTnueckuii njian 061e00pa3oBaTCALION YIeGHOMH AHCUHILIHHDI.

No Haumenopanue pasienos u tem KomuuectBo yacos ayquTopHoif CamocTogarenpHas
TEMBI HArpy3KHu pabora
Bceero [pakTuyeckue
3AHATHUSA

Beegenue 2 - -

1. | Pa3pea 1. Anrebpa. 38 16

1.1 | Tema 1.1. Pa3ButHe nonstus o 10 4
HHCIIE

1.2 | Tema 1.2. KopHu, crenenu u 28 12
norapupMsl

2. | Pasgen 2. OcHoBBI 31 14
TPHTOHOMETPHH

2.1 | Tema 2.1. OcHOBHBIE MOHATHS 3

2.2 | Tema 2.2. OcHoBHEIE 11 4
TPHIOHOMETPHYECKHE TOXKIECTBA

2.3 | Tema 2.3. IIpeobpazopanus 6 2
MPOCTEHIINX TPHIOHOMETPHYECKHX
BEIpAXKEHUH

2.4 | Tema 2.4. TpuroHoMeTpuyecKkne 11 7
YPaBHEHHUsI U HEPABEHCTBA

3. | Pazgen 3. ®ynkuuu, ux cBOicTBA 18 5
H rpaduKH

3.1 | Tema3.1. ®yukuuu. CoiicTBa 10 2
(ynkuun. O6patHble GyHKIHH.

3.2 | Tema 3.2. Crenennsie, 8 3
T0Ka3aTelbHbIe, Iorapu(pMUYECKUue
H TPHTOHOMETpHYECKHE (PYHKIHH.
OGpaTHEIE TPUTOHOMETPHUECKHE
dyHKIHR

4. | Paznen 4. Havana 39 16
MaTeMaTHYeCKOro aHa/usa

4.1 | Tema4.1. TlocnenosarensHocTr 8 2

4.2 | Tema 4.2. IIpousBoanas 16

4.3 | Tema 4.3. [lepBoobpasnas u 15 8
MHTErpa

5. | Pasaen 5. YpaBuenus u 20 4
HepaBpeHneTna

5.1 | Tema 5.1. YpaBHeHUS 1 CHCTEMBI 12 3
YpaBHEHHI.

5.2 | Tema 5.2. HepaBerctsa -

5.3 | Tema 5.3. Mcnonb30Banue CBOHCTB 1
u rpauKOB QYHKIHH [IPH pelIeHHH
YPABHEHUH U HEPABEHCTB.




5.4 | Tema 5.4. Tlpuknajsie 3azaun 2 -
6. | Pasnen 6. Komounaropuxa, 24 9
CTATHCTHRA H TCOpHHA
BEPOSITHOCTEN.
6.1 | Tema 6.1. DnemenTbI 12 5
KOMOHMHATOPHKK
6.2 | Tema 6.2. DiiemenTsI TEOpUH 6 2
BEPOATHOCTEH
6.3 | Tema 6.3. Dnementsl 6 2
MAaTeMaTHYECKOH CTaTHCTHKH
7 | Pasgexn 7. Teomerpus 62 22
7.1 | Tema 7.1. [IpamMbie u nnockocTH B 20 10
pOCTPAHCTBC
7.2 | Tema 7.2. MHOTOrpaHHUKH 10 2
7.3 | Tema 7.3. Tena u noepxnocty 8 2
BpALLEHHUS.
7.4 | Tema 7.4. Usmepenns B reomeTpH. 8 2
7.5 | Tema 7.5. KoopaMHaTh! i BEKTOPBL. 16 6
WnuBunyansHeii npoext
HTOI'0 234 86
IIpoMexyTouHas aTTecTalus B 10
dopme skzamena
KOHCYJIbTaI[HH 4
9K3aMeH 6
BCET'O 244 86
6.2. XAPAKTEPUCTHUKA OCHOBHBIX BHU10B YYEBHOM
AEATEJIBHOCTHU CTYJAEHTOB.
Coneprxanne 00yuenus XapakTepucTHKa OCHOBHBIX  BHJOB  J€STENHHOCTH

CTYACHTOB (Ha yposnc yucOnbix AcHcTBHN)

Beemnenue

O3HaKOMJICHHE C POJILIO MATEMATHKH B HayKe, TEXHUKE,
OKOHOMHKE,  HMH(OPMANHOHHBIX  TEXHOJNOIMAX W
[IPAKTHYECKON JeATeIbHOCTH. O3HAKOMIIEHHE C HESIMU
H 3aJadaMi HM3YyYCHHMS MaTeMaTHKH I[IpH OCBOEHUH
cnemmnansHocteir CI1O

AJII'EBPA

Pa3Burne nonsiTusi o uynce

Beinonnenne apudMeTHUecKuX AeHCTBHI Hal YHCIIAMH,
COYeTas YCTHBIE M MMCbMEHHBIE IPHEMBL

Haxoxyienne npuOmoKennbx 3HauCHMH BCIMYMH M
TOrpeNIHOCTEH BEIYHCIIEHUH (abcomoTHOI "
OTHOCHTEJILHOH); CPaBHEHHE YHCIIOBBIX BBIPAKEHHUIA.

Haxoxpenne  ommGok B mpeobpasoBammsx  u
BBIYMCJICHHAX ~ (OTHOCHTCS KO  BCEM  IyHKTaM
POrpaMMBI)

Kopnmn, crenenn,
Jorapugpmel

O3HakoMJIEHHE C MOHATHEM KOpHA Hn-H  CTENeHH,
CBOMCTBAMH paJMKaJOB W TIPAaBUJIaMH CPaBHEHMs
KOpHEI.

@opmyIMpPOBaHHE ONpe/Ie/IEHHs KOpPHSI U CBOHCTB




KOpHeil. Beruncnenne u cpaBHeHHE KOpPHEH, BEIIOIHSHHE
NPUKUIKH 3HAYEHUS KOPHSI.

[Ipeobpasosanue uncioBbIX U GYKBEHHBIX BBIPAKEHHId,
CozIepIKalluX paJTuKaIbl.

Brmonnenne pacuetoB mo Qopmysiam, coaepiKaiimM
PaaAHKalIbl, OCYIICCTBIIAA HCO6KO,-‘1HMBI€ MNOACTAHOBKH H

npeoOpa3zoBaHusl. ‘

OnpeneneHue  paBHOCHJILHOCTH BBIDAKEHHH €
pagukanamu. Peinenye nppanoHalbHBIX ypaBHEHHI,
O3HAKOMJICHHE C MOHATUEM CTEMEHH C JIeHCTBUTEILHBIM
HOKa3aTeseM.

Haxoxzpenne smavenumii  CTCICHH, HCNONB3Ys npw
HEeOOX0IMMOCTH HHCTPYMEHTAILHBIE CPE/ICTRA.
3anuceIBaHHE KOPHSA M- CTENEHH B BHJIE CTEIECHH C
ApOOHBIM MOKazaTesieM U HaobopoT.

@opmynupoBaHHe CBOHCTB cTemeHel. Beruncienue
CTENeHeH C palMOHAIBHBIM MOKa3arejieM, BBIOJTHEHHE
NPUKHIKH 3HAYECHHs CTEIICHH, CPABHEHHE CTEIICHEI,
[IpeoOpa3oBanne YUCIOBBIX U GYKBEHHBIX BBIPAKEHHIA,
COACPIKAIIMX CTENEHH, NMPHMEHASA CBOMCTBA. Penenue
MOKAa3aTelbHBIX YPaBHEHUH.

O3nakomiieHre ¢ NpUMeHeHHeM KOpHell U cTeneHell npu

BBIYUCIICHHH CpPEIHHUX, ACJICHHH OTpe3Ka B «30JI0TOM |

ceycHUHMy». PelleHMe NpUKIAIHBIX 3a1a4 Ha CJOKHBIC
[IPOLIEHThI

IIpeoOpasoBanue
anaredpanvuecKux
BbIPAKeHHil

Beinonsenue npeodpa3oBaHnil BEIPaXKECHUI, IPUMEHEHHE
(hopmyI1, CBA3AHHBIX CO CBOHCTBAMHU CTEMEHEH U
norapumoB. OnpeeneHue 001aCTH AOMYCTUMBIX
3HAUYeHHH orapu()MHIECKOro BhipaykeHus. Pemenne
norapu(MUYECKUX ypaBHEHHI

OCHOBbI TPHI'OHOMETPHH

| OcHOBHBIE MOHATHA

HM3yuenne pagpaHHOro MeToJa H3MEPEHHS  YIJIOB
BpallleHHs M MX CBA3M ¢ IpagyCHOH  Mepoil.
M3o0paskenre  yriop BpalleHHs Ha OKPYXHOCTH,
COOTHECEHHME BEJIHYMHBI YIVIA C €ro PacHOJI0KEHHEM.
DopMyJIHPOBAHHE ONPEACICHUN TPUTOHOMETPHYCCKUX

GyHKIMH Ui YIJIOB  IIOBOPOTA M OCTPBIX  YIVIOB

[MpAMOYTOJIBHOIO  TPEYro/lbHUKa H OOBSICHEHHE KX
B3aHMOCBA3H

OcHoOBHBIE L
I PHIOHOMETPHYECKHE
TOKI1ECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPHUECKHX TOIK/IECTB
JUIE  BBIYMCICHHA  3HAYEHUH  TPHUTOHOMETPHUCCKHX
(GYHKIMA IO OJHON U3 HUX

IIpeodpasoBanus
npocreilmmx

TPHIOHOMETPHYECKHX
BBLIPAKEHHUIT

M3yyenne  OCHOBHBIX  (OpPMYT  TPUTOHOMETPHH:
(GopMysbl  CIOXKEHMS, YIOBOGHHS, MNpeoOpa30BaAHHS
CYMMBbI TPUIOHOMETPUUYECKUX (DYHKLHI B IPOU3BEICHHE
M TpPOM3BEIEHHS B CYMMY M TpUMEHEHHE [pu
BEIYUCIICHHH 3HAYEHUS TPUTOHOMETPUUECKOTO
BBIPAKEHUS U YIIPOILLIEHHUS €ro.

O3HakoMJIEHHE €O CBOMCTBAMH CHMMETPHH TOYEK HA
CIMHUYHONH OKPY)KHOCTH M NMPUMEHEHUE UX JUIS BBIBOJA
Gopmyn mpuBeneHus
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IIpocreiimmne
TPHIOHOMETPHYECKHE
YPABHEHHSI H
Hepasencmea

Peruenue no dgopmynam u TpuroHomerpuueckomy xpyry
MPOCTEHIINX TPHIOHOMETPUUYECCKHX YPaBHEHHIA.,
[Ipuverenre OOMX METONIOB PEIUCHHS ypaBHEHHMIA
(mpuBeneHHe K JIMHEHHOMY, KBAJIpaTHOMY, METOJ
pasJIoKEeHUs Ha MHOXKHTEIIH, 3aMEHbI [1ePEMEHHOI) mpu
PEIICHUH TPUTOHOMETPUYECKHX YPABHEHHH,

YMeHHe OTMEYaTh HA Kpyre pElIeHHs NpocTeinx
TPUTOHOMETPHUYECKHX HEPABEHCTB

APKCHHYC, apKKOCHHYC,
APKTAHIE€HC YHCIa

Osnaxomienne v HOHATHEM o0paTHBIX
TPUTOHOMETPHYECKHX (PYHKLIHH,

Wsyuenne onpeneneHuil apkcuHyca, apKKoCHHyca,
apKTaHreHca 4ucia. GopMyIupoBaHHe MX, H300paKeHHe
Ha €JIMHUYHON OKDPY/KHOCTH, IPUMEHEHHE [P PELLCHHH

| YpaBHEHHUI

OYHKUMH, UX CBOUCTBA U TPAOUKH

DOyHrnum.

IMousitue o
HEMPePhIRHOCTH

(pyHKUH

O3HaKoMJIEHHE C TOHATHEM IEePEeMEHHO, MpHMepaMu
3aBHCHUMOCTEHR MEHIY MNEPEMEHHBIMH.

OsHakomileHMe ¢ MOHATHEM TIpaduka, ONpeNe/cHHe
NPHHAJIEKHOCTH TOYKH rpauky byHKLHH.
Oupegenienne 10 GopMysie NPOCTEHINEH 3aBUCHMOCTH,
Bujia ce rpaduxa. Belpaxenne 1o ¢opmyse ojHOM
INEPEMCHHON  uyepe3  apyrue.  O3HakoMiIeHHE ¢
onpeneneHueM  QyHKIMH,  (QOPMYTHpPOBaHHE  €TO.
Haxoxnenne obmactd  ompemenenus ©  061acTu
3HAYCHHUH (PYHKIHH

CaoiictBa QpyHKUMU.
I'papuueckas
UHTepIpeTamus. |
[Tpumepsr
GYHKINOHATLHBIX
3aBHCHMOCTEll B
peaIbHBIX Npoleccax u
SIBJICHUSIX

OsnakomneHne ¢ mpumepamMu  (YHKIMOHAIBHBIX
3aBUCHMOCTEH B pEalbHbIX I[POLECCAX H3 CMEKHBIX
JHUCIHITIHH.

O3HakOMJIEHHE ¢ JOKa3aTe/IbHbIMM  PAcCyiKICHUSIMH
HCKOTOPBIX ~ CBOHCTB  JIMHCHHOH M KBaApaTH4HOI
(GyHKumi, npoBeACHHE  MCCNEJOBAHUA  JIMHEHHOM,
KYCOYHO-JIMHEHHOM, NPpOOHO-THHEHHON U KBaJApaTHIHOMN
Gynkumii, noctpoenue ux rpadukos. IlocTpoenne u
utenue rpapuxos dynkiwii. Mcenenosanue pynxumn.
Cocrasiienne BHAOB (QYHKIHMI [0 JAHHOMY YCJIOBHIO,
PCLICHHE 337184 Ha 9KCTPEMYM.

Beirosinenne npeodpasosaniuii rpaduka GpyHKIuM

Obparubie pyHKIHUN

Usyuenne nowsmus obpammoi ¢ynxkyuu, onpeaencHue
BUIA H nocmpoenue zpaghuxa ob6pamnou gynryuu,
naxoxcoenue ee obracmu onpederenus u o0aaCMU
suayenun. llpumenenme  cBoiictB  (yHKuUMil  npu
MCCIIEJIOBAHUN  YpaBHEHMH H pelleHMH 3ajad  Ha
IKCTPEMYM.

O3HaKOMJIEHHE C IIOHATHEM CJIOKHON QYHKIHH

Crenennbie,
noKasaTe/jJbHble,
JorapupmMuyecKue u
TPHIOHOMETPHYECKHe
dyukmmnmn.

Obparubie
TPHIOHOMETPHYECKHE

Berancsnienne  3HaueHwmit  QyHKuMii 10 3HAYeHMIO
aprymenTa. Onpezie/ieHHe I0JI0XKeHHs TOUKH Ha rpajuke
IO €€ KOOpaHHaTaM U Hao0opoT.

WcnonpzoBanue CBOMCTB  (yHKUMH Ul CpaBHEHHsA
3HA4YEeHUH cTerneHel u JorapumMos.

[TocTpoenue rpauKOB CTENEHHBIX | JIOrapu)MHIECKHX
byHKUHi, Pemenne 110Ka3aTe/bHbIX "
NorapuMUYECKMX YpPaBHEHHMH M HEPABEHCTB 110
U3BECTHBIM aJITOPUTMAM.




(pynruHu

O3HakomeHHe c HOHSITHEM HeTNpepbIBHOM
nepnoanHuecKon (QyHKIHH, (GOPMYTHPOBAHHE CBOHCTB
CHHYCa U KOCHHYCA, TIOCTPOEHUE UX IPa(HKOB.
OznakoMIIeHHEe C TIOHSITUEM TAPMOHWYECKUX KoneDaHui
U IIPEMEpaMH TapMOHHYECKHX KOJIeOaHHH I OMHCAHUS
MPOLIECCOB B (PU3NKE U APYTHX 00IACTSX 3HAHHAL.
O3HakoMJIeHHEe ¢ MOHATHEM Pa3pbIBHOM IEPHOAHUYECKOH
byHkuMH, (QopMmyIHpOBaHME CBOWCTB TaHreHCa M
KOTaHIeHCa, OCTPOSHUE UX rpaduKos.

[IpuMeHeHue  CBOHMCTB  (DYHKUMHM Ui CpaBHEHHs
3HAYCHWIl TPUrOHOMETpHYCCKUX (YHKIMH, pernenus
TPHUTOHOMETPHYECKHX YPABHEHHH.

Hocempoenue 2paghuros obpammblx
MPUCOHOMEMPUYECKUX  (PYHKYUll U onpeoerenue no
apaguram ux ceoucms.

BeinosiHenne npeodpasoBaHus rpaduKoB

PkA‘IAJIA MATEMATHYECKOI'O AHAJIM3A

IlociexoBaTeLHOCTH

OsHaxkomiIeHHE c MOHSITHEM YHCIIOBON
[IOCIEI0BAaTEIBHOCTH,  croco0aMH €€ 3alaHus,
BBIYUCI/ICHUSAMH €€ UJICHOB,

Osnaxomienue c nOHAMuUeM npeodena

nocied06amelbHOCIU.

O3HaKOMJIEHHE C BBIYMCJIEHHEM CYMMbI OECKOHEYHOIO
YUCJIOBOTO psila Ha IPHMEPE BBIYUCIICHHS CYMMEI
OeCKOHEYHO yOBIBAIOILCH reOMETPHYECKOH MPOrPeCcCuH.

Pemenne 3ama4 Ha INPUMEHEHHE (OPMYJIBI CyMMBI
OeCKOHEUHO yObIBalOLIEeH reOMeTPUYECKOH MPOrpeccuut

[Ipoussoanas u ee
NpUMEHEHHE

(O3HaKOMJIEHHE C TIOHATHEM TIPOU3BO/IHO.

Usydyenne u (QOpMYIHMPOBAHHE €€ MEXAHMYECKOro H
reOMETPHYECKOr0  CMBICIA,  M3y4YEHHE  @IrOPUTMA
BBIYMCJICHUS IPOM3BOJHONH HA MpPHMEpPE BLIYHUCICHHA
MIHOBEHHOW CKOPOCTH M YIJIOBOro koddguimenTa
KacaTeJIbHOH.

CocTapjieHHe ypaBHeHHS KacaTeIbHOH B 001IeM BUJE.
Vepoenrwe mnpaBuil  AudQepeHIHpoBaHus,  TaOIMIIBI
[POM3BOAHBIX JJIEMEHTApHBIX (QYHKIMH, NpUMEHEHHE
s auddepeHurpoBaHus  QYHKIMH,  COCTaBJICHHS
YPaBHEHMS! KacaTeIbHOM.

M3yyenue TeopeM O CBSI3M CBOHCTB (YHKUHH M
[POU3BOAHON, GOPMYIHPOBKA HX.

[IpoBeenne ¢ MOMOIIBIO NPOM3BOJHOH HCCIICIOBAHUS
byHKUINH, 38 aHHOH HOpMYIIOii.

VeranoBneHHe CBsI3H CBOMCTB (DYHKLHH H TIPOH3BOJIHOM
1o ux rpagukam.

[IpuMenenue MPOM3BOAHON JUIA pEICHHS 3ajiad Ha
HaXOKJIeHHe HauOOJIBIIEro, HauMEHbILEro 3HAYEHHS U
HA HaXOXICHHUE IKCTPEMyMa

IlepBoobOpasuHas u
HHTErpaJ

O3nakoMiIeHHE c MOHATHEM MHTErpasa H
nepBooOpaszHoi.  M3ydenue mpaBuia  BBIYMCIICHHSA
nepBooOpasHoii u TeopeMbl Herotona— JleliOnuiia.
PelleHue 3amad  Ha CBA3b I[EpBOOOpasHOM H €€
IIPOU3BOJHOM, BBIYHCIIEHHE 11€pBO0OPA3HON A/ JaHHOH
GyHKIHH.
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Pewienue 3ajgay Ha [OpUMEHEHHE HHTerpaga UL |
BBIYUC/ICHHS (DU3MYCCKUX BEJIMYMH M [LIOLIAei

| YPABHEHUSI 1 HEPABEHCTBA

YpaBuenusi v cHCTeMbI
ypaBHeHUil

HepagsencTBa 1 cucremsl
HEPABEHCTB C ABYMS
| MepeMEeHHBIMH

O3HaKoOM/ICHHE C NPOCTEHIIMMH CBEIEHUAMH O KOPHSAX
anreOpanyecKiX ypaBHEHHIl, IOHATHAMH HMCCICHIOBAHUS
YPaBHEHHH U CUCTEM YPaBHEHMIA.

V3yueHnne TEOPHH PaBHOCHIBHOCTH YpaBHEHHII H ee
IPUMEHEHUS. [TosTOpenue 3aIluCH pelueHus
CTAHOAPTHBEIX YPaBHEHHH, NPHUEMOB MNpeodpazoBaHMs
YPaBHEHHH T4 CBEJICHHA K CTAHJAPTHOMY YPaBHEHHIO.
Peuenne palHOHAIbHBIX, HppalnroHalbHbIX,
MOKA3aTeAbHEIX U TPUTOHOMETPUYECKHUX YpaBHEHUH H
CHCTEM.

Hcnonpzopanue cBOHCTB U rpadukoB (GyHKUMM s
pelueHust ypapHeHui. [ToBTOpeHHe OCHOBHBIX NPHEMOB
PEILCHHSA CHCTEM.

Peinenue ypaBHeHMII ¢ NpUMEHEHHEM BCEX IIPHEMOB
(pasnojKeHHA HAa  MHOJKHTC/H, BBEICHHMsS  HOBBIX
HEH3BECTHEIX, TTOJICTAHOBKH, rpa()HuecKoro MeTo/1a).
Pemienne  cucreM  ypaBHEHMH ¢ IpUMEHEHHEM
Pa3IHUHBIX CIIOCOOOB,

OsHakomneHue ¢ OOLIMMH  BONPOCAMH  PEIIEHHS
HCPABEHCTB M HCIOJIE30BaHHE CBOHCTB M rpadHKoB
(byHKUMI IpH pellieHHH HEPaBEHCTB.

Pemenne HepaBeHCTB M CHCTEM  HEPABEHCTB €
[IPUMEHEHHEM Pa3IHUHbIX CIIOCOGOB.

[Ipunmenenre MaTeMaTHYECKHX METOMOB [UIS pELICHHS
COZIePIKATEIILIILIX 38724 H3 pasiHuHLIX obsactel HayKH
v npakTHky. MHTEpnpeTupoBanue pe3yabTaToB ¢ y4eTOM
peallbHBIX OrpaHUYEHHI |

JIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEH 1

CTATUCTHKH

i
OcHOBHbBIE HOHSATHS
KOMOHMHATOPUKH

V3yuenne npaBuia KOMOMHATOPUKA U IIPUMEHEHHE TIPH
pelIEHHH KOMOMHATOPHBIX 3a/1ad.

Pemrenne xkoMOMHATOPHBIX 3a1au MeTOAOM nepebopa u
10 [IPaBUILY YMHOKEHHS.

OsHakoMJIeHHE  C  TOHATHAMH  KOMOWHATOPHMKH:
pasMeleHHsIMH, COYETAHUSIMH, nepecTaHoBKaMu H
d)opmynamu I UX BBIYHCIICHHA.

OOwsicHeHHe U TIpHUMeHeHHe (GOPMYIT JUId BBIYHCIICHHUS
pa3sMeINeHHH, MEePECTAHOBOK M COYETAHUH IPH PEIUCHUH
3amad.

Osnakomiienue ¢ GuHOMOM HBIOTOHA M TPEYrOJLHHKOM
[Tackass.

Pelnenne npakTuyeckux 3ajady ¢ HCHOJb30BAHHMEM
HOHSATHI 1 1paBHJII KOMﬁHHElTOpHKH

JJIeMEHTBI TEOPHH
BEPOATHOCTEH

M3yuenne KiaccHYeCKOro OIpeseieHHsi BEPOSTHOCTH,
CBOMCTB BEpPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMoTpeHne mnpuMepoB BBIMHCIICHHS BEPOSTHOCTEH.
Pelnenue 3a1a4 Ha BbIUMCIIEHHE BEPOSITHOCTEH COOLITHI

IIpencrapienue qanHbIX

O3HaKoMIIeHHe ¢ NMPEACTABICHUEM YHCIIOBBIX JAHHBIX H
UX XapaKTePHCTHKAMH,
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(Tabmuel, JUATPAMMEI,
rpagukn)

Pewienne npakruueckux 3azad Ha 0o6paboTKy <HCIOBBIX
JIAHHBIX, BEIYHCIIEHHE HX XAapaKTEPUCTHUK

I'EOMETPUSA

IIpsimble 1 i1ockoCcTH B
npocrpancree

(DCIpN‘Iy.TIHpOBI{El H [IPHBCICHHEC JIOKa3aTeiabCTB
NPU3HAKOB  B3aUMHOIO  pACMOJIOKEHHA MPAMBIX H
niaockoctelt. PacnioznapaHue Ha depTekax H MOJENAX
PA3IMYHBIX CJIYYaeB B3aUMHOIO PACIOJIOKEHHS MPAMBIX
U IJIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX CY)KICHUH.
QopmyaupoBaHHe ONMpeeTeH M, PU3HAKOB M CBOMCTB
NapalIe/bHeIX MW MEPIeHIUKYIAPHBIX  IUIOCKOCTEH,
JIBYTPAHHBIX ¥ JIMHEHHBIX YTJIOB.

BroimonseHHe NOCTPOEHHs YITIOB MEHKIY [PAMbIMH,
[NpsiMOM M TIIIOCKOCTBHO, MEKIY IIIOCKOCTSIMHU 110
OIMHCAHHIO K pacrio3HaBaHHUEe UX Ha MOICIIAX.
[IpsiMeHeHHE TIPUM3HAKOB U CBOMCTB  PaCIIOIOIKEHHS
OPAMBIX H IUVIOCKOCTEH IIPH PEeLICHUHM 3a]1a4.
M3o0pakenue Ha pHCYHKax M KOHCTPYHpPOBAHHE HA
MOAC/IAX TCPICHIUKYJIAPOB M HAKIOHHBIX K ITIJIOCKOCTH,

OPSAMBIX, MAPAIENbHBIX [UIOCKOCTEH, VIJIOB MeEXKAY |

OPSMOM U IJIOCKOCTBIO U 000CHOBAHUE [1OCTPOCHHUSL.
Perenue 3ajga4 Ha BBIMHCICHHC TI'COMCTPHYCCKHX
BeanunH. OnucelBaHue paccTosHusg OT TOYKH 10
IJIOCKOCTH, oT HpﬂMOﬁ 0 IJIOCKOCTH, MECHKIY
[UIOCKOCTSIMH, MEXKIY CKPEIIUBAIOUMMHCA MPAMBLIMH,
MEIHULY IPOM3BOJIBHBIMM  (DMIYPAMM B [IPOCTPAHCTBE.
@opMynupoBaHHe M J0KA3LIBAHHE OCHOBHBIX TEOpPEM O
PAcCTOAHMSAX (TEOPEM CYIIECTBOBAHMSI, CBOHCTBA).
M3o0paxkenne Ha 4epTe)kaX H MOJEIAX PacCTOSHHA H
o0ocHOBaHME CBOMX CyxueHud. Omnpenenenue H
BBIYHMC/ICHHE PacCTOAHHH B mpoctpancTse. [Ipumenenne
dopmyn ¥ TeOpeM IUTAHUMETPUH [Ts PEIIEHHs 3a/1au.
O3HakoMIIeHHE Cc [IOHATHEM napasiie/IbHOro
MPOEKTUPOBAHUS U ero cBoiicTBamu. Dopmynuposaniie
meopemol 0 ?’I.-TOH}'a()M OpH?Or’..’OHCLTbHOL:‘ Npoexyuu
MHOZOV2ONbHUKA.

[Ipumenenne teopuu 17151 0OOCHOBAHHS MMOCTPOEHHH H
BBIYHCIIEHHH.

ADryMEHTUPOBAaHHE CBOUX CYXKICHHIl O B3aUMHOM
PacIoIOKEHUH TIPOCTPAHCTBEHHBIX (QUTYp

MHororpaHHHKH

Onucanye M XapakTepUCTHKA  PA3/IUuYHBIX  BHJOB
MHOTOTPAaHHUKOB, MEPEYUCICHHE HX JJIEMEHTOB H
CBOMCTB.

N3o0paskeHne  MHOTOrpaHHHKOB W BBLINOJHEHHE

IMOCTPOCHHA Ha HBOGp&)I(CHHHX " MOIEIAaxX
MHOI'OI'paHHHKOB.

Bblunucienne MHEHHBIX 3NEMEHTOB M YIJIOB B
IIPOCTPAHCTBEHHBIX KOHQUTrypanusix,
apryMeHTHPOBaHUE CBOUX CYKICHHUIA.

XapaktepucTuka U M300paKeHHE CEUYCHHS, pa3éepmKu
MHO202PAHHUKOE, BBIYHCIICHHE romanei
MIOBEPXHOCTEH.

[Toctpoenue mnpocreiimmx ceveHuit ky0Ga, HpPU3MBIL,
nupamuabl.  Ilpumenenne ¢axtoB u  cBeneHuii U3
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TUTAHHMETPHH,

O3HaKOMJIEHHE C BUIAMM CHMMETPHUIl B IIPOCTPAHCTBE,
(opmynuposanue OIpeIeNIeHUN " CBOJACTB.
XapakTepucTHKAa ~CHMMETPHH Tel  BpAalCHH W
MHOTOTI'PAHHHUKOBR.

[IpumeneHne CBOWCTB CHMMETPHM TIPH PELEHUM 3a/1au.

HMcnonpszopanue npHoOpeTEeHHbIX 3HAHUH UL |

MCCIIC/I0BAHUS U MOJIEJIMPOBAHMS HECIOJKHBIX 3a/1au.
H3o6paxenue OCHOBHBIX MHOT'OTPaHHHKOB H
BBINIOJIHEHHE PUCYHKOB 110 YCIIOBUAM 337134

I
Tera u  mnosepxnocrn
BpAalleHust

O3HaKOMJICHHE C BUJAMH TeJ BpaLICHUs,
(opMmynupoBaHue uX OnpeseaeH it i CBOHCTB,
CDOpMyJ[PIpOBaHHe TEOpPEM O CEUCHHH apa IJIOCKOCTBHY
U IJIOCKOCTH, KacaTelIbHOH K cdepe.

XapakTepucTHKa M U300paKEHHE Tej BpalleHHs, HX
Pa3BepPTKH, CEUCHHS.

Pemenne 3anay Ha MOCTPOEHHE CeYeHHH, BHIYHCICHHE
AJMH, PpacCcTOSHUH, yriaos, Iiowaneid. [Iposenenue
JOKa3aTeJIbHbIX PACCYKICHH TIPH PEelIeHHH 3a71ay,
ITprvenenne CBOKMCTB CHMMETpPUH TIPH PEIUEHHH 3aja4
Ha TeJla BpallleHusi, KOMOMHAIUIO TeJl.

M300paxeHne OCHOBHBIX KPYIJIBIX T€l M BBIIOTHEHHE
PUCYHKA I10 YCJIOBHIO 3aa4H

M3mepennsi B reomerpun

|

O3HakoMyeHHE C TMOHATHAMH IUIOWAIM M oObeMa,
AKCHOMaMH U CBOMCTBAMH.

Pemienne 3amad Ha BBIMMCICHHE TUTONMIANEH TIOCKHAX
(Guryp ¢ mpEMeHeHHEeM COOTBETCTBYIOLIMX (OpMYI M
(aKTOB U3 [IAHUMETPUH.

Hsyuenne  teopeM 0  BBIYMCIEHMH  0OBEMOB
IIPOCTPAHCTBEHHBIX TeJl, peLIeHHe 3a/1a4 Ha MPUMEHEHHE
(hopMy1 BEIMUCICHHS 00BEMOB.

M3ydenne Qopmyn ans  BeMHCIAEHHS — IUIomaneit
MOBEPXHOCTEH MHOIOIPAHHUKOB U TeJI BpallleHHS.
O3HakoMyIeHHE C METOJOM BBIYMC/ICHHS ILIOLIAAH
[IOBEPXHOCTH Chepsl.

Pemenne 3a1a4 Ha BeIYMCIICHHE UIOMIANIEH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TeJl

KOOD}I“HaTbI H BEKTOPBI

OsnakomjeHHe ¢ MHOHATHEM Bektopa. M3ydenue
NEKapTOBOH CHUCTeMbI KOOPAMHAT B MPOCTPAHCTBE.
MNOCTPOCHHE 1[I0 3aJaHHBIM KOOpAHHATaM TOYCK H
IUIOCKOCTEH, HAXO0XKACHHE KOOPJIHHAT TOYEK.
Haxoxnenwe — ypaBHeHMM — OKpYKHOCTH,  c(epbl,
IUIOCKOCTH. BpIducieHue paccTosHuit MexIy TOUKaMH.
W3yyenue CBOHCTB BEKTOPHBIX BEJIMYHH, IIPABHUII
PasoKEHHs. BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
npasHi HAXOMKACHHA Koopauuar BCKTOpa B
NPOCTPAHCTBE, MPaBWJI  ACHCTBHH C  BEKTOpaMH,
3a/laHHBIMM KOOPAMHATAMHU.

[IpumeHeHue TeOpuH NpH PeIICHNH 3a/1ay Ha JICHCTBHSA C
BEKTOPaMH.

M3yyenne  CKalApHOTO  IPOM3BCIACHHS  BEKTOPOB,
BEKTOPHOTO  YpPaBHCHHUsA  INPAMOH M IIJIOCKOCTH.

[IpumeHeHue Teopun Npy peLlieHHH 3a/1ay Ha JAeHCTBHSA ¢ |

BCKTOpAMH, KOOpAHHATH Bl METO, [IPUMCHCHHC
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BCKTOPOB JU1A BBEIYHCIIEHHUSA BEJIIMYHH VIII0B H
PacCTOAHHH.,

O3HakoMJIeHUE C JdoKa3saTrejbCTBaMH TeOopeEM
CTEPEOMETPHM O B3aMMHOM DACIONOXKEHUH MPSIMBIX U
MIOCKOCTEH ¢ HCII0/1b30BAHHEM BEKTOPOB

7. YUEBHO-METOAUYECKOE 1 MATEPHA{IBHO-TEXHH‘IECKOE r
OBECIIEYMEHHUE ITPOI'PAMMBI YYEBHOU ANCUUITIUHBI
«MaremaTHka»

OcBoenue porpammel  yueOHOM  gucuMmUiMHbl  «MaTeMaTHKa»
npeanonaraeT Hajgudde B MpodeccHOHATBHOI 00pa3oBaTe/Liol Opralu3alty,
peanusytomieil 00pa3oBaTeNbHYIO NPOrpaMMy CpeaHero o6iero o6pa3oBaHUsl B
npenenax ocsoenuss OIIOIT CITO na Gaze ocHoBHOro o0mIero 06Gpa3oBaHuf,
yuebHoro kaOuHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTH  OBGECIeuHTb
obyuatrouumest cBoOOHBIA gocTyn B MHTepHeT BO BpeMsi y4eGHOTO 3aHSTHS H
Mepro/1 BHeYYeOHON TesITeIbHOCTH.

[lomenienne kabunera N0KHO YHOBIETBOPSTH TpeGoBaHusam CaHutapHo-
3MUEMHONIOrn4YecKkux npasuil U HopMmatuBoB (CaulluH 2.4.2 No 178-02) u GbITh
OCHAILIEHO THMITOBBIM 00Opy/10BaHHEM, YKa3aHHbIM B HACTOSIIIMX TpeOOBaHMSX, B
TOM HWCJIC CNCLUANN3MPOBaHHON y4eOHON MeOenblo M CpelicTBaMu 00yueHusy,
JOCTATOYHBIMHM  JIJIsl  BBIIIOJIHEHUS TpeOOBaHHMII K YPOBHIO  IOATOTOBKH
obyuaromuxca. B kxabuHere H0/KHO OBITH MyNbTHMeAMIHOE 0GOPYIOBAaHUE,
[OCPEJICTBOM ~ KOTOPOIO  y4YaCcTHUKH 00pa30BaTelbHOI0 MpoLecca MOTyYT
MPOCMAaTpUBATL  BU3yalbHyl0 WHGOPMAIMIO IO MaTeMaTHKe, CO34aBaTh
MpPEe3eHTallH, BUACOMaTepHalbl, HHbIE JOKYMEHTHI.

B cocraB  y4eOHO-METOOMYECKOr0O ¥  MaTepHalbHO-TEXHHUUYECKOIO
obecriedeHus IporpaMmel yueOHOM TUCHMIIMEBl «MaTeMaTHKa» BXOIST:

* MHOIO(YHKIHMOHAIbHEI KOMIUIEKC IPeroAaBaTeis;

* HArJsAHbIe 0COOMsA (KOMIUIEKTHhI y4eOHBIX TaONIHUL, [JIaKaTOB, IOPTPETOB

BbI1aIOILUMXCS yUeHbIX-MAaTEMATHKOB U Jp.);

* HH()OPMaLIMOHHO-KOMMYHUKaTUBHbIE CPe/ICTBa;

* DKPaHHO-3BYKOBBIE MTOCOOUSI;

* KOMIUIEKT TEXHHYEeCKOM JIOKyMEHTalMd, B TOM 4YHCJIe Iacropra Ha

cpeacTBa OO0y4YeHMs, HMHCTPYKLUMH IO MX HCIOJB30BAHUIO M TEXHHKE

0e30MmacHOCTH;

* OubnuoreyHslil GOH.

B Oubnuoreunsiii  GoHx BXOmAT y4ueOHHKH, y4uyeOHO-METOIHYECKHE
kommiektel (YMK), oOecneuuBarommie ocBoeHHE y4eOHOW JUCLMIIIMHBI
«MaremaTiKa», peKOMEHJOBaHHBIC WM JOMYIICHHBIE JUIS HCIOIL30BAaHUS B
PO eCcCHOHATTBHBIX 00pa3oBaTeIbHEIX OpraHH3aLusIX, peaIu3yoLmX
o0pa3oBaTeNbHYIO HpPOrpamMMy cpeaHero obliero o6pa3oBaHHMsA B Ipeieax
ocsoenust OIOIT CITO na Ga3e ocHoBHOro 00111er0 00pa3oBaHusl.

bubGimoreunstit  Goua  MokeT OBITh  JOMOJHEH JHIMKIONEIUSIMHU,
CNpaBOYHUKAMM, HAy4YHOH, HAay4yHO-NOIYJAPHOM M ApPyroi JIUTEpaTypoit 1o
MaTeMaTHKe.
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B npouecce odBoeHus nporpammbl yueOHON AMCUMIIMHBI «MartemMaTnkay
CTYACHTBI AOJKHBI IMOJYYUTHh BO3MOXKHOCTH AOCTYNA K 3JIEKTPOHHBIM y4eOHBIM
MaTepHagaM I10 MaTeMaTHKe, HMEIOIIMMCA B CBODOJHOM JOCTYNe B CETH
VHTepHeT (3JEKTPOHHBIM KHHUraM, MpaKTHKyMmaM, Tectam, marepuanam EID u
ap.).
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[lpuxas MunucrepcTsa odpazosanus u Hayku P® ot 31 nexadpst 2015 r. N
1578 "O BHeceHMHM U3MeHeHMH B  (enepayibHbIi  IOCyAapCTBEHHLIH
o0Opa3oBaTe/bHbIil CTaHAApT cpegHero obumero oOpa3oBaHMs, YTBEp)KIEHHBIH

npuKasom MuHucTepeTBa oOpasoBanus U Hayku Pocculickoit ®@enepauuu ot 17
Mman 2012 r. N413"

Ilpumepnast ocHoBHast oOpazoBaTeslbHas IporpaMMa CpeaHero ooLIero
oOpasoBaHusi, oao0peHHas peleHHeM (eaepalbHOro yueOGHO-MeTOqUYeCKOrb
o0besMHeHUsT 1o ofwemy  oOpa3oBaHMIO (poToKoJ OT 28 nioHs 2016 r.
Ne 2/16-3).

[Tnepmo JlemapramenTa rocyapCTBeHHON NOIUTHKH B Cepe MOArOTOBKH
pabouux kazgpos u 110 Munucrepcrsa oOpa3oBanus u Hayku P® ot 17.03.2015
Ne06-259 «PexkoMeHpauuMu 10 OpraHuM3aluy IOJYYEHMs CpelHero oOLIero
oOpasoBaHMs B IIpelejaX OCBOSHHMS 00pa30BaTeIbHBIX IPOrPaMM CpeIHero
npodeccuoHanbHOro o0pa3oBaHusi Ha 0a3ze OCHOBHOrO 00LIero o0pa3oBaHUHU C
yuyeTtoMm  TpeboBaHUH  ¢enepanbHBIX TOCYJapCTBEHHBIX  0oOpa3oBaTesbHBIX
CTAHAAPTOB M MOJy4YaeMOH TMNpO(EeccCHMH WJIH CHELUUAJbHOCTH CPEAHEro
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Mpo(eccCUOHaNbHOTO 00pa30BaHMM.

baivakos M.U., Marematuka, yuebuuxk, UL Axanemus, 2013
|

HNuTepuer-pecypenl

1. www. fcior. edu. ru (MudopmanuoHHble, TPEHUPOBOYHEIE M KOHTPOJIBLHBIC
MaTepuabl).

2. www. school-collection. edu. ru (ExauHas KoJuleKIuM  HUQPPOBHIX
00pa3zoBaTeIbHBIX PECypCoB).
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