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MHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma oOrmieoOpa3zoBaTenbHOW ydeOHON nucnuiinHa «Marematuka: anredpa u
Hayajga MaTeMaTUYeCKOTO aHalu3a; reoMeTpus» (manee — «Maremarukay) MpeIHa3HaYeHa s
W3y4YeHUs] MAaTeMaTHKH B TNpodecCHOHANBHBIX 00pa3oBaTenbHBIX opranm3anusx CIIO,
peanu3yomux 00pa3oBaTeNbHYI0 IMPOrpaMMy CpeaHero oomero obpa3oBaHUs B Ipeaenax
OCBOEHHS OCHOBHOM MpodeccroHanbHoi oOpa3oBarenbHoi mporpamMmel CI1O (OIIOIT CIIO) Ha
06a3e OCHOBHOro oOmero oOpa3oBaHUs MpPH IOATOTOBKE KBaIM(PUIMPOBAHHBIX pPabOYMX,
CITy’)KaIllMX U CIICIIUAIMCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oo1ero oOpa3oBaHus,
MPEIBABISIEMBIX K CTPYKTYpE, COJCPKAHWIO W pe3yJbTaTaM OCBOCHHUS yUEOHOW TUCIIMIUTHHBI
«Maremarukay, B COOTBETCTBMM C PeKoMEHIAalMsSMHU MO OpraHU3alMd TOJYYEHHUS CPEIHEro
obmero oOpa3zoBaHHUs B IIpelesiax OCBOEHHUS 00pa3oBaTEeNbHBIX MPOTPaMM CPEIHETrO
npodeccuoHanbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C yYETOM
TpeboBaHUi (penepantbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEILHBIX CTAH/IAPTOB U TIOITy9aeMOn
npodeccun WIM CHEeUMaTbHOCTH CPEIHEro MNpogecCuoHaNIbHOrO 00pa3oBaHus (MHCHMO
JlemapTrameHTa roCyJapCTBEHHOM MNOIUTUKH B cdepe MoAroroBku padoumx kaapos u IO
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanne porpaMMbl «MaTeMaTHKa» HalpaBICHO Ha JIOCTIKCHHE CIIETYIOIINX
neJiei:

* obecreyeHne CGHOPMUPOBAHHOCTH TMPEJCTABICHUNA O CONHANBHBIX, KYJIbTypPHBIX U
UCTOPUYECKHX (PaKTOpax CTAaHOBJICHUS MAaTEMaTHKH;

» olecnieyeHne CQHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPHUTMHUYECKOTO M MaTeMaTH4ecKOro
MBIIICHHUS;

 obecrieueHne C(HOPMUPOBAHHOCTH YMEHHH TNPHUMEHSTH TMOJTYYCHHBIC 3HAHHS TPU PEIICHUU
pa3IMYHBIX 33]1a4;

« obecrneuenue CcPOPMUPOBAHHOCTH MPEACTABICHHA O MaTEMaTHKE KaK YacTH
00I11eUeI0OBEUECKON KYIIBTYPbl, YHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJISIOLIEM OIMCBHIBATh U
W3y4arh peajbHbIe MPOIECCH U SBICHUS.

B mporpammy BKJIIOYEHO COfepikaHHe, HarpaBlieHHOE Ha ()OPMHPOBAHUE Y CTYACHTOB
KOMIIETEHITNH, He0OX0QuMBIX I KadecTBeHHOro ocBoenus OIIOII CITO na 6a3e 0CHOBHOIO
ob1iero o0pazoBaHUs C MOJTYYEHUEM CPEIHEro oO0Iero oOpa3oBaHuUs; MPOrPaMMbl MOATOTOBKU
KBaJTM(HUIIMPOBAHHBIX PAa0OYMX, CITYKAIIUX; IMPOrPaAaMMBI TTOATOTOBKH CIICITHAIMCTOB CPEITHETO
3sena (IIITIKPC, IITICC3).

[Iporpamma yueOHOM AUCIUIUTHHBI «MareMaTuka» SIBISIETCS OCHOBOW I pa3paboTKu
pabouux mporpamMM, B KOTOPBIX MpodecCHOHaNbHbIE 00pa3oBaTelbHbIE OPTaHH3ALNH,
peanusylonye o0pa30BaTeIbHYI0 MPOTpaMMy CpEIHETro o0mmiero oOpa3oBaHHS B Mperenax
ocsoenust OIIOIT CIIO Ha 6a3e OCHOBHOro 0OIIEro 0OOpa3oOBaHHUs, YTOYHSIOT COJEp’KaHHE
y4e0HOTO MaTepHaa, MoCIeI0BaTeIbHOCTh €T0 N3YyUSHHS, pactpe/ieieHne YIeOHbIX YacoB,
TEMaTUKy pedepaToB, BUIBl CAMOCTOATEIbHBIX pabOT, yuYWThIBas CHEHUPUKY MPOrpamMm
MOATOTOBKH KBAIM(UIIMPOBAHHBIX PAa00YMX, CIYXKAINIMX W CHEIHAJINCTOB CPEIHETO 3BEHA,
OCBanMBaeMo# Nnpodeccuu UK CIeruaIbHOCTH.

[IporpaMma MOXKET HCIIONB30BATECS JIPYTUMHU MPO(EeCCHOHATBFHBIMA 00pa30BaTeIbHBIMA
OpraHu3alMsIMHU, PeaTU3yIOIIUMU 00pa30BaTeNIbHYI0 MPOrpaMMy CpPEeHETO 00IIero 00pa3oBaHus
B mpenenax ocBoeHuss ocHoBHOM OIIOII CIIO na 6a3e OcHOBHOro o001Iero 0o0pa3oBaHUS
(IITIKPC, MIICC3). Ilporpamma obuieo0pazoBaTenbHOM yueOHOM auciuminHa «Maremaruka:
anreOpa W Hayaja MaTeMaTHYEeCKOTO aHaiuu3a, TreoMeTpus» (mamee — «MaremaTruka)
npeaHa3HaueHa Ui H3YYeHHs MaTeMaTUKH B MpOo(EeCcCHOHANBHBIX 00pa3oBaTEIbHBIX
opranm3anusax CIIO, peanusyrommux 00pa30BaTeIbHYI0 MPOTPAMMY CPEIHETO OOIIEero



oOpa3oBaHUsi B Tpeleliax OCBOCHMS OCHOBHOW IpodecCHOHANIbHOW 00pa3oBaTenbHON
nporpammbl CITO (OITOIT CITIO) Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUsS MPH IMOATOTOBKE
KBaJM(UIIMPOBAHHBIX pa0OYMX, CIIYKAIIUX U CIEIIMATUCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero oopazoBaHus,
MPEIBABISIEMBIX K CTPYKTYpe, COACPXKAHHUIO U PE3yJbTaTaM OCBOCHHUS y4eOHOW TUCITUTLIAHBI
«Maremarrka», B COOTBETCTBHH C PEeKOMEHIAIMSMHU TI0 OpPraHW3alU{ TOJXYYEHHUS CPEIHETO
oOmero oOpa3oBaHMs B Ipenesiax OCBOEHHUS 0Opa3oBaTeNbHBIX IPOrPaMM CpPEIHETro
npodeccHoHAIBbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHHUsI C Y4YETOM
TpeboBaHUil enepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOIy4aeMOit
npodeccun WU CHEIHATbHOCTH CpeaHero mnpodecCHOHaNIbHOTO 00pa3oBaHus (MHUCHMO
JlemapTamMeHTa TOCYJapCTBEHHOW MOMUTUKH B cdepe MoAroroBku paboumx kaapos u IO
MunoOGpnayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprxkanue mporpaMmel «MareMaTkay HampaBiIeHO Ha TOCTIKEHUE CIETYIONTIX
neJiei:

* o0ecneyeHne CcHOPMUPOBAHHOCTH TPEACTABICHUNW O COIMANBHBIX, KYIBTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBJICHUS MaTEMAaTHKH,

+ obecneyeHne CGHOPMHUPOBAHHOCTH JIOTHUECKOTO, AJITOPUTMHUYECKOTO M MaTreMaTudyeckoro
MBIIICHHS,

+ obecrieueHrne cHOPMHUPOBAHHOCTH YMEHUH MPUMEHSTH IMONyYeHHBbIC 3HAHUS MPHU PEIICHUU
Pa3INYHBIX 33/1a4;

 of0ecneueHue CcPOPMHUPOBAHHOCTU MPEACTABICHUNH O MaTeMaTHKe KaK YacTH
00IIIeYeIOBEUECKON KYIBTYPhI, YHHBEPCAJTFHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIHMCHIBATh WU
M3y4aTh peajgbHbIe IPOIECCHI U SBICHUS.

B mporpammy BKJIIOYEHO CofepikaHHeE, HarpaBlieHHOE Ha ()OPMHPOBAHUE Y CTYIACHTOB
KOMITETeHIINH, He0OX0AuMEBIX 1iis kauecTBeHHOro ocBoeHus OITOII CITO na 6a3e 0CHOBHOTO
o0miero oOpa3oBaHus C MOJYUYEHUEM CPETHEro OOIIero 0Opa3oBaHUS; MPOrpaMMbl MOATOTOBKU
KBaJM(UIIMPOBAHHBIX Pa0OYMX, CIYKAIIUX; MPOTPaMMBbI MMOATOTOBKHU CIIEIUATNCTOB CPEIHETO
3eHa ([TIIKPC, IIICC3).

[Iporpamma yueOHON TUCHUIUIMHBI «MaremMaTtukay sSBISETCS OCHOBOW IS pa3paboOTKH
pabouux mporpaMMm, B KOTOPBIX NpodeccruoHalbHbIe 00pa3oBaTeNIbHBIC OpPTaHU3AIUU,
peanuzyonme o0pa30BaTelIbHYI0 IMPOrpaMMy CpeaHero oOmero oOpa3oBaHMs B Mpeaesax
ocBoeHus OIIOIl CIIO na 6Ga3e OCHOBHOTO 00IIEro 0Opa3oBaHUs, YTOUHSIOT COAEpIKAHUE
yueOHOro Marepuaa, ociaeJ0BaTeIbHOCTh €0 U3YUEHUs, paclpe/ieieHue yueOHbIX 4acoB,
TeMaTuKy pedeparoB, BHIbI CaAMOCTOSATEIBHBIX PA0OT, YUYHTHIBasS CIHENU(HUKY MpOTpaMMm
MOJTOTOBKHM KBaJU(PUIIMPOBAHHBIX PAOOUYUX, CHYXKAIIUX U CIEIUATHCTOB CPEIHEro 3BEHa,
OCBanBaeMoU Mpodeccuu UiH CrenaIbHOCTH.

[IporpamMma MOXeT UCTIOIB30BATHCSA APYTUMHU MPOPECCHOHATHHBIMU 00Pa30BaTEIbHBIMU
OpraHU3aNMSIMH, PEATH3YIOIUMH 00pa30BaTeIbHYIO MPOrPaMMy CPEIHETO O0IIero oOpa3oBaHuUs
B npezaenax ocBoeHus ocHoBHOM OIIOITI CIIO nHa 6aze ocHOBHOro oOIIero 0Opa3oBaHUSA
(TIIIKPC, TITIICC3).



1. MACIHHOPT PABOYEM [TPOI'PAMMBI YUYEBHOM JUCIHHUIIJIINHBI .
«MATEMATUKA»

1.1. O0mas xapakTepucTUKA y4eOHOI TuCHUILTHHBI «MaTeMaTnKa»

ITporpamma o6mieoOpazoBarenbHOM yueOHOW auciuminHa «Maremaruka: aiarebpa u
Hayalla MaTeMaTHYECKOTO aHalln3a; reoMeTpus» (manee — «MaremaTikay) mpeqHa3HaYeHa JUis
M3y4YeHUsT MAaTeMaTUKH B MpodecCHOHANbHBIX 00pa3oBaTenbHbIX opranuzauusx CIIO,
peanu3ylomux 00pa3oBaTeIbHYI0 MPOTpaMMy CpeaHero ooOmiero oOpa3oBaHUS B Tpeeax
OCBOEHHSI OCHOBHOM npodeccroHanbHoi oopazoBarenbHoii mporpammMbl CIIO (OITOIT CIIO)

Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUSl MPHU MOJArOTOBKE KBATHU(PHUIMPOBAHHBIX PAOOYUX,
CITy’KallluX U CIIEUAIMCTOB CPEIHEro 3BeHa.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odiero oopazoBaHus,
NPEIbABISIEMbIX K CTPYKTYpE, COJCpKAHUIO M Pe3yabTaTaM OCBOCHHUS yUEOHOM TUCIMIUIMHBI
«MaremaTnka», B COOTBETCTBHH C PEeKOMEHIANMSMHU IO OpPraHW3alM{ TOJXYYEHHUS CPEIHETO
obOmero oOpa3oBaHMs B TMpenesiax OCBOEHHUS 0Opa3oBaTENbHBIX IPOrPaMM CpPEIHETro
npodeccHoHAIBbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0o OO0pa3oBaHHUsI C Y4YETOM
TpeboBaHuil (penepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB U MOITy4aeMOn
npodeccuu WU CHEIMHATbHOCTH CpeaHero mnpodeCcCHOHaNIbHOTO 00pa3oBaHus (MHUCHMO
JlemapraMeHTa TroCylapCTBEHHON MOJUTHKH B cdepe MoAroToBku pabounx kaapo u IO
Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259).

ConepxaHue nporpaMMsbl «MaTeMaTHKa» HalpaBIeHO HA TIOCTHKEHUE CIIeTyIOIIUX
neJiei:

+ obecrneyeHue cGHOPMUPOBAHHOCTH TMPEJCTABICHUNA O COLMANBHBIX, KYJIbTYpPHBIX U
HCTOPUYECKHX (PaKTOpax CTAHOBJICHUS MaTEMAaTHKH,

+ obecneyeHne CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHUYECKOTO M MaTreMaThdyeckoro
MBIIICHHS,

+ obecnieueHue c(HOPMUPOBAHHOCTH YMEHUN NPHUMEHATH MOJYYECHHBIE 3HAHUS TPHU PELICHUU
Pa3INYHBIX 33/1a9;

* oOecneyeHue CPOPMUPOBAHHOCTH NpPEACTABIEHUH O MaTeMaTHKE KaK YacTH
0O0IIIeYeTOBEUECKON KYIBTYPhI, YHHBEPCAIFHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIHMCHIBATh WU
U3yyarh peajbHbIe MPOLECCH U SBICHUS.

B mporpammy BKITFOYEHO coJiepKaHKe, HallpaBIeHHOE Ha (OPMUPOBAHKE Y CTYJCHTOB
KOMITETeHIINH, HeoOXoAuMBIX 1Jisg kauecTBeHHOro ocBoeHus OITOII CITO na 6a3e 0CHOBHOTO
o0miero oOpa3oBaHus C MOJYUYEHUEM CPETHEro OOIIero 0Opa3oBaHUs; MPOrpaMMbl MOATOTOBKU
KBaJU(UIIMPOBAHHBIX Pa0OYMX, CIIYKAIINX; TPOTPAMMBbI MOATOTOBKH CIIEIUATICTOB
cpenuero 3BeHa (IITIKPC, ITIICC3).

[Iporpamma yueOHON TUCHUIUIMHBI «MaremMaTuka» sSBISETCS OCHOBOW IS pa3pabOTKH
pabouux mporpaMMm, B KOTOPBIX NpodeccruoHalbHbIe 00pa3oBaTeNIbHBIC OpPTaHU3AIUU,
peanuzyone o0pa30BaTelbHYI0 IMPOrpaMMy CpeaHero oOmero oOpa3oBaHMs B HpeAesax
ocBoeHus OIIOII CIIO na 6Ga3e OCHOBHOTO 00IIEro 0Opa3oBaHUs, YTOUHSIOT COJAEpIKAHUE
yueOHOro Marepuaia, MOCJIEAO0BaTeIbHOCTh €r0 W3y4YeHMs, paclpelesieHHe Y4eOHBIX Yacos,
TEMAaTHKy pedepaToB, BUIBl CaMOCTOSITEIBHBIX pa0OT, yUYWUTHIBas CIEMUPUKY TPOTPaMM
MOJTOTOBKH KBAJIM(UIIMPOBAHHBIX PAa00YMX, CIYXKAIIMX W CHEIHMAIMCTOB CPEIHEro 3BEHA,
OCBanBaeMo# Mpodeccuu UiH CrernaIbHOCTH.



1. 2. Ob6nacTb npUMeHeHHUs NPOrpaMmMbl M MecTo yueOHoi Aucuuminabl B IIITKPC

VYuebnas aucuumiinHa «MartemaTuka: anreOpa u Hayajga MaTeMaTH4ecKoro aHajau3a;
reoMeTpUs» SIBIIETCA y4eOHBIM MPEeIMETOM 00s13aTeNIbHON MpenMeTHOM obnacTu «Maremaruka
u uapopmarukay GI'OC cpennero oduiero 0o6pa3oBaHus.

B mpodeccuonansHbiXx 00pa3zoBaTeNbHBIX OpPTAaHHU3ANMMUIX, PEaTU3YIOMUX
o0pa3oBarelbHyI0 IpOrpaMMy CpeiHero obmero odpaszoBaHusi B mnpenenax ocBoenus OITOIT
CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBanus, yueOHass TUCIUIIINHA «MareMaTHkay u3ydaeTcs
B oOmieoOpaszoBatensHoM Iukie yueOHoro miuaHa OITOIT CITO na 6a3e oCHOBHOTO 00IIEro
oOpazoBaHus ¢ norydeHuem cpeanero obmero oopaszosanus (IIITKPC, TITIICC3).

B yueOnpix mnanax I[MIIKPC, TIIICC3 yuebnas mucnuminHa «MareMaTHka) BXOAUT B
cocTaB 00IKX 00111e00pa30BaTeIbHbIX YUEOHBIX AUCIUILUINH, GOPMUPYEMBIX U3 00s3aTEIbHBIX
npeametHsix obnmacteir ®I'OC cpennero odmiero obpasoBanus, st npodeccuit CIIO nnm
crermanbHOocTelt CIIO cooTBercTBytomero mnpoduis mpodecCHOHATLHOTO 00pa30oBaHMS.
VYuebnas qucuuiuinHa «Maremaruka: anredpa ¥ Hauaaa MaTeMaTu4eckoro aHajlu3a; TeOMEeTPHUsD)
SBIACTCS y4eOHBIM TMpPEAMETOM O00s3aTeNbHON mpeaMeTHOW obmactu «MaremaTuka u
unpopmatuka»y @I'OC cpeanero obmero oOpa3oBaHusl.

1.3. Pe3yabTarhl 0CBOCHHUS Y4eOHOM NUCHHIIINHBI

OcBoeHne conepkaHusi y4eOHON NUCHUIUTMHBI «MartemaTtnkay o0OecreunBaeT JAOCTHKEHUE
CTyJIEHTaMH CIEAYIOUINX pe3)1bmamos:
* TUYHOCMHDBIX:
— — c(OPMHUPOBAHHOCTh TMPEJCTABICHHA O MaTeMaTHKe KaK YHHBEPCAJbHOM sI3bIKE HAYKH,
CpEICTBE MOJICTUPOBAHUS SIBICHUI U MPOIIECCOB, UAEIX U METO/IaX MaTeMAaTUKU;
— —TOHHWMaHHE 3HAYUMOCTH MATEeMAaTHUKH IS HAyYHO-TEXHHYECKOrO Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIEHHS K MAaTEeMaTHKE KaK K YaCTH OOIIEYeIOBEUECKON KYIBTYPhI Yepe3
3HAKOMCTBO C UCTOPHUEN Pa3BUTUS MATEMATHKH, SBOITIOIIMEN MaTEMAaTUYECKUX UIEH;
— — pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO BOOOPaXKEHHSI, alTOPUTMUUIECKON
KYJAbTYpbl, KPHUTHYHOCTH MBINIJICHUS Ha YPOBHE, He0oOXomumoMm Jis Oynymiei
npodeccuOHANBHON IeATENbHOCTH, JIJIS MPOOIKEeHUsT 00pa30BaHMs U CaMOOOPa30BaHUS;
— — OBJIQJICHUEC MATEMAaTHYCCKUMH 3HAHUSIMH W YMCHHSIMH, HEOOXOJIMMBIMH B ITOBCEIHEBHOMN
KU3HU, AT OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX MAUCIHUMNIUH U JAUCIHUIIUH
npoeCCHOHAIBHOTO ITUKJIA, JJIs TIOJyYeHHs O00pa3oBaHUs B O0NacTIX, HE TPeOyOImux
yrIIyOJIeHHON MaTeMaTn4ecKoi OATOTOBKY;
— —TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE CamMoO0pa30BaHUIO, Ha
MPOTSDKEHUU BCEH JKHM3HH, CO3HATENbHOE OTHOIIEHHE K HEMpEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHON PO eCcCHOHANTBHON U 00IIIECTBEHHOM JIEeATETLHOCTH;
— —TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSTEIBbHOW TBOPYECKOW M OTBETCTBEHHOMU
JeSATEILHOCTH,
—— FOTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B 00pa30BaTEIbHOM,
00IIECTBEHHO II0JIE3HOMW, y4eOHO-HCCIeN0BaTeNbCKOW, MPOEKTHOW U JpPyrux BHIAX
NeSITeNLHOCTH;
— — OTHOIIIEHUE K TMPOPECCUOHATBLHONW JIEATEIIPHOCTH KaK BO3MOXXHOCTH YYacTHS B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIEM;
* MemanpeoMemHpix:
— — yMEHHE CaMOCTOSITeIbHO OMNPEeAeHsTh U JeSITEIbHOCTH U COCTaBISATH IIIAHBI
NeSITeIIbHOCTH; CaMOCTOSATEIBHO OCYIIECTBIATh, KOHTPOJIHPOBATH W KOPPEKTHPOBATH
JeSITeNbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECypPChI JUISl TOCTHKEHUS TIOCTABIEHHBIX et
1 peasTu3alliy TUIAHOB JICATEIbHOCTH; BEIOUPATh YCIICNTHBIC CTPATETUN B PA3IMIHBIX CUTYAIUSX;
— — yMEHHE MNPOAYKTUBHO OOIIAThCS ¥ B3aUMOAEHCTBOBATH B IMPOIECCE COBMECTHOM
JESATEILHOCTH, YIUTHIBATH TO3UIMH IPYTHX YYACTHHKOB JACITCILHOCTH, YPPEKTUBHO pa3periaTh
KOH(JIMKTHI,



— — BJIaJicHHE HaBBIKAMHU I[IO3HABATEIbHOM, y4eOHO-UCCIENOBATENbCKOW M MPOEKTHOH
NeATEeIbHOCTH, HaBBIKAMHU pa3peleHus MnpoljieM; CNOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEJIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a]ad, IPUMEHEHUIO Pa3JIMYHbIX
METO/I0B ITO3HAHNS;

—— FOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIEHOM NH()OPMAIMOHHO-TIO3HABATEILHOM
NEeSTETFHOCTH, BKITIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX WH(pOpMaIiy,
KPUTHYECKH OIIEHUBATh U MHTEPIPETUPOBATh HH(POPMAILIHIO, TOTYyUAEMYIO U3 PA3TUYHBIX
HWCTOYHUKOB;

—— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIararb CBOK TOUKY
3pEHHs, UCIIOJIB30BaTh /ICKBAaTHBIE SI3BIKOBBIE CPEJICTBA;

—— BJIaJiIcHNE HaBBIKAMH MTO3HABATENLHON pedIeKchu Kak 0CO3HAHUS COBEPIIIAEMbIX JIEHCTBUHN U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMM, IPAHMI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX ITO3HABATENBHBIX 33J1a4 U CPEICTB JJI UX JOCTHUKEHHUS;

—— [EJICyCTPEMJIEHHOCTh B TIOMCKAaX W TPUHSTHH PEIICHHH, COOOPa3UTEIbHOCTh M WHTYHITHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEJCTABICHUH; CIIOCOOHOCTh BOCHPHUHHUMATh KpacoTy |
TapMOHUIO MHpA.

1.4. PexomeHayeMoe KOJIMYECTBO 4YacOB Ha OCBOeHHE NPOrpaMMbl Y4eOHOI
AUCHHUILIMHBI

MaxkcuManbHOe KOJTMUECTBO Y4eOHON Harpy3Kku oOyuarommxcs — 427 4acos,
OO6s13aTenpHas ayquTOpHAsT ydeOHast Harpy3ka oOyJaronmxcs — 285 4acoB, B T.4.
- IpaKTU4eckue 3aHsaTusd — 141 vac

- KOHTpOJbHas paboTa — 179acoB

BueaynuropHas camocrositensHas pabora —1429aca

Wrorosas arrecranus B hopMe 3K3aMeHa — 6 4acoB



3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOU JEATEJIBHOCTH
OBYYAIOIIUXCA

Conep:xkanue o0y4yeHust XapakTepucTUKA OCHOBHBIX BU/IOB Y4eOHOM
AeATeJIbHOCTH 00yuaomuxcsi (Ha ypoBHe yueOHbIX
JeicTBuil)

Beenenue O3HaKOMJIEHHE C POJIbIO MATEMAaTUKH B HayKe, TEXHUKE,
HKOHOMHUKE,

MH(POPMAITMOHHBIX TEXHOJOTHIX M MPAKTUYECKOM
NeSITeTbHOCTH.

O3HakoMJIEHHE € LENISIMHU U 3a7jadaMH U3y4EeHUS
MaTeMaTuKu Mpu

ocBoernnu npodeccuiit CI1O u cnenmansHOCcTel CITO

Pa3Burne noHATHS BrinonHenue apugmMeTHUeCKUX ACUCTBUN Ha/l YHCIIaMHU,
0 YHCcJIe coderas
YCTHBIE U MUCbMEHHbBIE TPUEMBI.
Haxoxaenne npuOImKeHHbIX 3HAYCHUN BEJTUYUH U
MOrPEIIHOCTEN
BBIYMCIICHUH (aOCONIOTHON U OTHOCUTENILHOM);
CpPaBHEHHUE YUCIIOBBIX
BBIPAKCHU.
Haxoxxnenne ommbok B mpeoOpa3oBaHUIX U
BBIYUCIICHUSX (OTHO-

CUTCS KO BCEM IMYHKTaM MPOTPaMMBI)

KopHu, crenenn, jgora- O3HaKOMJIEHUE C TTIOHATHEM KOPHSI 11-i CTEIICHH,
pudmMbI CBOWCTBaMU PaJUKAJIOB U MPABUIIAMHA CPABHEHHUS
KOpHEM.

DopMyIUPOBAHUE OINPENEIECHUS KOPHS U CBOUCTB
KOpHEW. Beluucienne u cpaBHEHHE KOPHEH, BBITTOJIHEHHE
MIPUKUIKU 3HAYEHUSI KOPHS.

[Ipeo6pa3oBanue YUCIOBBIX U OYKBEHHBIX BbIPaXKEHUH,
COJEPKALLUX PAJUKAIIBL.

BoinonHenue pacueToB 1o GpopmyiiaMm, coaepKaium
panuKabl, OCYIIECTBIsIs] HEOOXOAUMbIE TIOAACTAaHOBKH U
npeoOpa3oBaHuUs.

Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUN €
panukanamu. Penienre nppanuoHaIbHBIX YPAaBHEHHM.
O3HaKOMJIEHHE C IOHATHEM CTENIEHHU C I€HCTBUTEIBHBIM
ITOKAa3aTeseM.

Haxoxnenve 3HaueHUN CTENEHU, UCTIOIb3Ys IIPU
HEo0XOMMOCTH

MHCTPYMEHTAJIbHBIE CPEICTBA.

3anuchIBaHUE KOPHS 71-U CTETIEHH B BUJIE CTEIICHHU C
JIpoOHBIM TIOKa3aTeNeM U Ha00O0POT.

®opMyIupoBaHUE CBOMCTB CTENEeHel. Boruncnenue
CTEINEHEN C pallMOHAIBHBIM II0KA3aTeJIEM, BBIIIOJIHEHHUE
MIPUKHJIKY 3HAUYEHHUS CTEIIEHN, CPABHEHUE CTEIIEHEN.
IIpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
cozepxa-

LUX CTEIICHHU, IPUMEHSS CBOMCTBA. Pemenune
MTOKAa3aTeJIbHbIX YPABHEHUM.

O3HakoMJIEHHE ¢ IPUMEHEHUEM KOPHEW U CTENEHEN IIpU
BBIYMCIICHUM CPEIHUX, JEICHUHN OTPE3Ka B «30JI0TOM




ceueHun». PerieHne
MIPUKJIATHBIX 33/1a4 Ha CJIOYKHBIE MTPOIEHTHI

IIpeoGpasoBanue aire-
Opan4ecKHX BbIPAKeHUH

BoinonHenue npeodpa3oBaHuil BeIpaKeHUH, IPUMEHEHHE
hopmy,

CBSI3aHHBIX CO CBOMCTBAMH CTETICHEH U JIOTapU(PMOB.
Omnpenenenre o0IacTH TOMYCTUMBIX 3HAUYCHUI
norapu(MIIecKoro

BhIpaKeHMs. Pemenne norapuMuueckux ypaBHEHHMA

OCHOBHBIE TIOHATHSA

I/ISyLICHI/Ie paauaHHOTO METOAA U3MCPECHUA YITIOB
BpallEHUs U
HX CBSI3H C TpalyCHOM Mepoil. M300pakeHue yrioB
BpalIEHUs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €ro
pPacoIOKEHUEM

dopMyIHpoBaHUE OTPEICICHNH TPUTOHOMETPHYECKUX
byHKIHiA

JUTSL YTJI0B TIOBOPOTA M OCTPHIX YITIOB MPSMOYTOIHHOTO
TPEYTOJIbHU-

Ka ¥ O0BSICHEHUE WX B3aMMOCBSI3U

OcHoOBHBIC TPUTOHOMeE-
TPHYeCKHEe TOKIECTBA

OcHOBHBIEC TPUTOHOMeE-
TPHUYeCKHEe TOKAeCTBA

IIpeodpa3oBanus npo-
CcTedIuX TPUTOHOMETPH-
YeCKHUX BbIPAaKeHHIl

IIpeodpa3oBanus npo-

CTeHIIMX TPUTOHOMETPH-

YeCKHX BbIPaKeHUI

N3ydeHne oCHOBHBIX (hOPMYJI TPUTOHOMETPHH: (POPMYJIBI
CIIO)KEHUS,

YABOEHUS, IPeoOpa30BaHUs CyMMBbI
TPUTOHOMETPUICCKUX PYHKIINH

B [IPOU3BE/ICHUE U IPOU3BEICHUS B CYMMY U
MIPUMEHEHUE TIPH BhI-

YHCJICHUU 3HAYEHUS] TPUTOHOMETPUUYECKOTO BBIPAKEHHUSI
U yrpolie-

HUS €T0.

O3HakoMJIEHHE CO CBOMCTBAMHU CUMMETPHUH TOUEK Ha
€IUHUYHOU

OKPY>KHOCTH U IPUMEHEHHUE UX I BEIBOJA (GOPMYIT
MIPUBEICHUS

IIpocreifine TpUroHo-
MeTpHYeCKHe yPaBHe-
HHS U HepaseHcmaea

Pemenue mo gopmynaMm 1 TPUTrOHOMETPUYECKOMY KPYTy
MPOCTE-

LIMX TPUTOHOMETPUYECKUX YPABHEHUH.

IIpuMeHeHne 00IMX METO/I0B PEeIIEHUs YPaBHEHUI
(npuBeneHue K

JIMHENHOMY, KBaJpaTHOMY, METOJ| Pa3JIOKEHHS Ha
MHOKUTEIH, 3a-

MEHBI IEPEMEHHON) NP pEIIeHNH TPUTOHOMETPUYECKUX
YPaBHEHUM.

YMeHue oTMeuars Ha Kpyre peleHus IpoCTENInX
TPUTOHOMETPHU-

YECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
APKTAHI'€HC YU CJIA

O3HakoMJIEHHE C TOHATHEM OOpaTHBIX
TPUTOHOMETPUUECKUX (PYHK-

LU,

W3yueHue onpeeneHuil apkcuHyca, apKKOCHHYca,




apKTaHreHca

qucia, GopMylIupoBaHUE UX, U300pakeHUe Ha
€AVMHUYHON OKPYXK-

HOCTH, IPUMEHEHUE TPU PEIIECHUY YPABHEHUN

DOyHKIUH.
IHonsiTHe 0 HeNpepbIBHO-
CcTH (pyHKIUH

O3HaKkoMJIEHHE C TOHIATHEM NIEPEMEHHOM, TpUMepaMu
3aBUCUMOCTEN

MEXKy IEPEMEHHBIMU.

O3HakoMIIeHHE C TIOHATHEM TpaduKa, onpeaeneHue
MIPUHAJIEHK-

HOCTHU TOUKHU Tpaduky ¢pyHKuu. OnpenenaeHue mno
dbopmyrie mpo-

CTeiielt 3aBUCUMOCTH, BUa ee rpaduka. Beipaxenue
o gopmyire

OJITHOM IIEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE C ONpeieTICHHEM (QYHKITHH,
(bopMynupoBaHUE €ro.

Haxoxnenue o0macTu onpeeneHus 1 00IacTi 3HaYeHUH
byHKIIH

CpoiicTBa pyHKIMH.
I'papuyeckas uaTEp-
nperanus. Ilpumepsl
(pYyHKIHOHAJIbHBIX 32-
BHCHMOCTEH B peajIbHbIX
npoueccax v siBJeHUsAX

O3HakoMJIEHHE ¢ TpUMepaMH (PyHKLMOHAIBHBIX
3aBUCUMOCTEN B pe-

aJIbHBIX MPOLIECCAX U3 CMEKHBIX AUCLHUILIHMH.
O3HakoMJIEHHE € JOKa3aTeIbHBIMU PACCYKICHUSIMU
HEKOTOPBIX

CBOWCTB JIMHEHHOM M KBaApaTUYHOM (DyHKIHUH,
IIPOBEJICHUE UCCIIEN0-

BaHUs JTMHEHHON, KyCOYHO-TUHEHHOMU, IPOOHO-TMHEHHOM
U KBaJpa-

TUYHOU (YHKLUI, TOCTPOECHUE UX IPa(hUKOB.
[TocTpoenue u ureHne

rpadukoB ¢pyHkuuil. MccnenoBanue GyHKIUH.
CocraBienue BUJ0B PyHKUUH IO JAHHOMY YCIIOBHIO,
peuieHue 3ana4d

Ha DKCTPEMYM.

Brinonnenne npeoOpasoBanuii rpaduka GyHKIMU

OOparHble pyHKIHMH

Wzyuennie nonsamus oopammot ynkyuu, orpeneeHne
BUJA U NO-

cmpoenue epaguka oopamuoi hyHKyuu, HaxoxHcoeHue ee
obnacmu

onpedenenus u ooracmu 3navenuti. [lpumMeHeHmne
CBOUCTB (DyHKITHIA

MIPH UCCIIEIOBAHNY YPaBHEHUH 1 pEIICHUH 3a/1ad Ha
IKCTPEMYM.

O3HaKOMJIEHHE C TOHITHEM CJIOKHON QyHKINN

CreneHHble, NMOKa3a-
TeJIbHbIE, JIorapugmu-
YyecKHe U TPUTOHOMe-
TpUYeckre QyHKIMH.
OOpaTHble TPUTOHOME-
TpuUYeckne GyHKUMHU

Brruncnenue 3HaueHni GyHKIMN 10 3HAYCHUIO
apryMeHTa.

OmnpeneneHue MoIoKeHNs: TOUKU Ha rpaduke 1o ee
KOOpJIMHATaM U

Ha000pOT.

Hcnonb3oBanne CBONUCTB (DyHKIIMMA SIS CPaBHEHUS
3HAYECHUH CTelle-

Hel 1 jorapugmMoB.

[TocTpoenue rpa)ukoB CTETIEHHBIX U JIOTapU(PMUIECKIX
¢GyHKuui. Penenne nokasarenbHbIX M JOrapUPMUUECKUX




YPaBHEHUH U HEpa-

BEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HaKoMJIEHHE C TOHATHEM HENPEPBHIBHON
NepUOJNUECKON (PyHK-

1uH, (OpMyJIMpOBaHHE CBOWCTB CHHYCa U KOCHHYCA,
IIOCTPOEHUE UX

rpauKoB.

O3HakoMJIEHHE C MIOHATHEM FapMOHUYECKHX KOJIeOaHuH
U IpuMepa-

MU FapMOHHUYECKHX KOJIEOAHUH JUIsl OMMCAaHUs NIPOLIECCOB
B (huznke

U IpyTUX 0071acTsAX 3HAHUSL.

O3HaKkoMJIEHHE C TOHSTUEM Pa3pPbIBHOMN NMEPUOANYECKOM
dbyHKIINH,

(dbopMynTupoBaHUE CBOWCTB TaHTE€HCA M KOTAHTeHCA,
IIOCTPOEHUE UX

rpauKoB.

[IpuMeHeHne cBOMCTB (PYHKIH JIJIs1 CpaBHEHUS
3HAYEHUN TPUTOHOME-

TpUYECKUX QYHKLUI, pellieHNs] TPUTOHOMETPHUUECKUX
YPaBHEHUM.

Ilocmpoenue epaghuxos oopamuuvlx
MPUSOHOMEMPUYECKUX (DYHK-

yuil u onpeoenenue no epaguKram ux ceoucma.
Brinonnenue npeobpas3oBanus rpaukoB

ITociienoBareJLHOCTH

O3HaKOMJIEHHE C TTOHATHEM YHCIOBOM

10 CJIEI0OBATEILHOCTH, CIIOCO-

0aMu ee 3a7aHusl, BBIYUCIICHUSIMH €€ YJIEHOB.
O3naxomnenue ¢ nouamuem npeoend
noC1e008amenbHOCMU.

O3HaKOMJICHHE C BEIYHUCIICHHEM CyMMBI O€CKOHEYHOTO
YUCIOBOIO

psiga Ha IpUMepe BBIYUCIICHUS CYMMBI O€CKOHETHO
yOBIBaroIIeii reo-

METPHUYECKON IPOTrPECCHH.

Pemrenue 3amay Ha npuMeHeHUe GOPMYITBI CYMMBI
0eCKOHEYHO yOBbI-

BaIONICH T€OMETPUICCKOM MPOrPECCHU

IIpousBogHas u ee npu-
MEHEeHHue

O3HaKkoMJIEHHE C TOHSITUEM ITPOU3BOAHOM.

Nzyuenue u popMyarpoBaHue ee MEXaHUYECKOTO U
reoMeTPUYECKO-

IO CMBICJIA, U3yYEHUE AITOPUTMA BBIUYUCIICHUS
IIPOU3BOIHOM Ha IPH-

Mepe BBIYHMCIEHUS] MTHOBEHHON CKOPOCTHU U YITIOBOI'O
ko3 durrienTa

KacaTeJIbHOM.

CocraBiieHne ypaBHEHUS KacaTeabHOW B OOIIEM BHUJIE.
YeBoenue npaBui JudepeHIMpoBaHus, TaOIHUIIbI
IIPOU3BOAHBIX

3NIEMEHTapHbIX QYHKUUH, TPUMEHEHHE IS

g depeHInpoBaHus

(byHKLUMH, COCTAaBICHUS] YPAaBHEHUS KacaTeIbHOM.
W3yueHue TeopeM 0 CBSI3M CBOMCTB (PyHKIIUU U




MIPOU3BOAHOH, op-

MYJIMPOBKA UX.

[IpoBenenne ¢ NTOMOILBIO MPOU3BOIHOM UCCIIETOBAHUS
dbyHKIIAH, 3a-

JTaHHOU (OPMYIIOH.

YcraHoBIeHHE CBSA3M CBOMCTB (DYHKIIUU U POU3BOTHOM
IO UX Ipa-

dbuxam.

[IpuMeHeHne NpOU3BOAHON Il pELICHUS 3a/1a4 Ha
Hax0XJICHHE

HauOOJbIIEr0, HAMMEHBIIETO 3HAYEHUS U Ha HaXOXK/JICHHUE

IKCTpEMyMa
IlepBooOpa3uas O3HaKOMJIEHHE C TIOHATUEM MHTETpaia U
W HHTErpaJ MEpPBOOOPA3HOIA.
N3yuenue npaBuiia BEIYUCIEHUS IEPBOOOPa3HON 1
TEOPEMBI

Herorona— JleitOnua.

Pemenue 3aga4 Ha cBsI3b IEpBOOOPA3HOI U ee
IIPOU3BOIHOM, BBIYHC-

JIeHHE TIepBO0Opa3HOM /1715 TaHHOHN (PyHKIMH.
Pemenue 3aa4 Ha npUMEHEHUE UHTETpaNa s
BbIUUCIICHUS (pU3H-

YECKHMX BEJIMYUH U IUIONIAIeH

YpaBHeHUsI M CUCTEMBbI
YPaBHeHUil
HepaBencrBa u cucre-
MBI HEPABEHCTB € IBYMSI
nepeMeHHbIMH

O3HaKkoMJIEHHE C IPOCTEHIIIMMHU CBEACHUSIMH O KOPHSIX
anreOpaunye-

CKUX YPaBHEHMH, IOHATUSMHU UCCIIEOBAHUS yPAaBHEHUI
U CUCTEM

YPaBHEHHUHU.

N3ydenune Teoprn paBHOCWIBHOCTH YPABHEHHI U €€
npumeHeHus. Ilo-

BTOpPEHHE 3allMCH PELIEHUS CTAHJAPTHBIX YpaBHEHU,
IIPUEMOB ITPe0d-

pa3oBaHUs ypaBHEHUM U1l CBEJICHUSI K CTAHJAPTHOMY
ypaBHeHUIO Penienne panroHalbHbIX, UPPALMOHAIbHBIX,
MOKa3aTeJIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUHN U CUCTEM.
Wcnonp3oBanue cBONCTB U rpa@uKoB QyHKIUH J1st
pellIeHns ypaB-

HeHUi. [IoBTOpEeHnEe OCHOBHBIX IIPUEMOB PELICHHUS
CUCTEM.

Pemenue ypaBHeHM C IPUMEHEHHEM BCEX IPUEMOB
(paznoxxeHus

Ha MHOXKHUTEJIHU, BBE/ICHUSI HOBBIX HEU3BECTHBIX,
MOJICTaHOBKH, Ipadu-

YECKOTO METOA).

Pemenue cuctem ypaBHEHUH C IPUMEHEHUEM Pa3IMUHbIX
Croco0o0B.

O3HakomIIeHHE ¢ OOIMMH BOIPOCAMH PELICHHUS
HEPAaBEHCTB U UCHONb-

30BaHME CBOMCTB U IpaMKOB (QYHKIMI IPU PELICHUU
HEPABEHCTB.

Penienne HepaBeHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHHEM Pa3JIny-




HBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYEeCKUX METOAOB JIJISl PEILICHUS
coJiepKaresb-

HBIX 33]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U MPAKTUKU.
NHurepnpe-

TUPOBAHHE PE3YJIBTATOB C YYETOM PealbHbIX
OTpaHUYCHHI

OcHOBHBIE TOHATHSA
KOMOMHATOPUKH

W3yuenue npaBuia KOMOMHATOPUKY U IPUMEHEHHE IPU
pelieHnn

KOMOMHATOPHBIX 3a/1au.

Permenne KOMOMHATOPHBIX 3a71a4 METOJIOM ITepedopa U 1o
NIPaBUITY

YMHOXEHHSL.

O3HakomIIeHHE C TOHATUAMU KOMOWHATOPUKU:
pa3MeIIeHUs MU, CO-

YeTaHUSIMH, IepeCTaHOBKaMU U (pOopMyJIaMu JUTs UX
BBIUMCIICHHSL.

OObsicHeHue U IpUMEHEeHUe GOpMYIT I BEIUUCIICHUS
pa3MenIeHui,

NEPEeCTaHOBOK M COYETAHUI MPH PEeLICHUH 3aay.
O3zHakomienue ¢ 6uHoMoM Hbpl0TOHA U TPEyroJbHUKOM
[Tackas.

Pemenue nmpakTuueckux 3agad ¢ UCIOIb30BaHUEM
MOHATUH U TIpa-

BUJI KOMOMHATOPUKHU

DJIeMeHTBI TeOpHH
BepPOSITHOCTE

N3yuenue Ki1acCu4ecKoro OnpeneeHus BEpOsITHOCTH,
CBONCTB BEpO-

STHOCTH, TEOPEMBI O CyMME BEPOATHOCTEH.
PaccmoTrpenue npuMepoB BEIYUCIICHHS BEPOSTHOCTEN.
Pemenue

3aJ1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUI

IIpeacraBiieHue JaHHBIX
(TabauIbl, JUATPAMMBI,
rpaguxku

O3HaKkoMJIEHHE C IIPECTABICHUEM YHCIOBBIX TaHHBIX U
UX XapakKTe-

PUCTHKAMH.

Pemenne mpakTuueckux 3aaa4 Ha 00pabOTKy YHCIOBBIX
JTAHHBIX,

BBIYHCIICHHE UX XapaKTePUCTUK

IIpsiMble ¥ MJI0CKOCTH
B IIPOCTPAHCTBE

DopMyIUPOBKA U MPUBEACHUE JOKA3ATEIbCTB ITPU3HAKOB
B3aHMHOTO

pacIonIoKEeHUs NPSIMBIX U IUNIOCKOCTEN. Pacnio3HaBanue
Ha yepTe-

Kax U MOJEJISIX Pa3IMYHbIX CIy4aeB B3aUMHOTO
pacToI0KEeHHS TIPsi-

MBIX U IIJIOCKOCTEN, apr'yMEHTUPOBAHUE CBOUX
CYXKJICHHIA.

DopMyIUpOBaHUE ONPEACICHUM, TPU3HAKOB U CBOWCTB
napaienb-

HBIX ¥ NEPHEHIUKYISPHBIX IUNIOCKOCTEM, IBYTPAHHBIX U
JIMHEMHBIX

YIJIOB.

BrinonHeHre noCTpoeHUs yIJIOB MEKY PSMbBIMH,
IIPSAIMOM U ILIO-

CKOCTBIO, MEXK/Ty TJIOCKOCTSIMH MO OMHUCAHUIO U




pacrno3HaBaHUE UX
Ha MOJEIIAX.

[IpuMeHeHne MPU3HAKOB U CBOMCTB PACIIOIOKEHUS
IPSIMBIX U IIJI0-

CKOCTEH MNP PELICHUH 3a/1au.

N300pakeHne Ha pUCYHKAaX U KOHCTPYMPOBaHUE Ha
MOJIENISIX Tep-

MEHAUKYJISIPOB M HAKJIOHHBIX K INIOCKOCTH, MPSMBIX,
napauIeIbHbIX

IUIOCKOCTEN, YIIIOB MEXKy MPSIMON U TNIOCKOCTBIO U
000CHOBaHHE

MIOCTPOEHHUS.

Pemenue 3a1ay Ha BBIYMCIIEHUE TEOMETPUUECKHUX
BenYuH. ONHUCHI-

BaHUE PAaCCTOSHUSA OT TOUKH JI0 MJIOCKOCTH, OT NMPSMOM
710 TJIOCKO-

CTH, MEX/1y TNIOCKOCTSAMHU, MEXKYy CKPEIIMBAIOIIUMUCS
IIPSIMBIMU,

MEX/1y IPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE
DopMyIMpOBaHUE U T0Ka3bIBAHNE OCHOBHBIX TEOPEM O
PacCTOSTHUSX

(TeopeM cy1IeCTBOBAaHHs, CBOWCTBA).

N300pakeHne Ha YyepTekax U MOJIENIAX PACCTOSHUS U
000CHOBaHUE

CBOMX CyXeHui. OnpeneneHue U BIYUCICHUE
paccTOsIHUI B IpO-

crpaHctBe. [Ipumenenue Gopmyn u Teopem
IUTAHUMETPHUH VISl peltie-

HUS 3a7a4.

O3HaKoMIIEHHE C TOHATHEM NAaPAJUIEITBHOTO
MIPOEKTUPOBAHHUSA U €TO

CBOHCTBaMHU. Popmynuposanue meopemol 0 N1OuWaou
OpMO2OHATb-

HOU NPOeKyuYu MHO20Y20NbHUKA.

[Ipumenenue Teopuu st 000CHOBaHUS MOCTPOECHUN U
BBIYUCIICHH.

AprymMeHTHpOBaHNE CBOUX CYK/IEHUH O B3aUMHOM
pacronoKeHnn

MIPOCTPAHCTBEHHBIX QUTYP

MHororpaHHuKu

Onucanue U XapaKTEpUCTUKA Pa3INYHbIX BUIOB
MHOT'OI'PaHHHKOB,

MIEPEYUCIICHUE UX DJIEMEHTOB U CBOCTB.
N300paskeHre MHOTOTPAaHHUKOB U BBITIOJTHEHHUE
IIOCTPOEHUS Ha U30-

OpaXEHUAX U MOJIESIX MHOTOTPAHHUKOB.
Boluncnenue TMHENHBIX 2JIEMEHTOB U YIVIOB B
MIPOCTPAHCTBEHHBIX

KOH(UTYypaLusaX, apryMeHTUPOBaHUE CBOUX CYXIECHUI.
XapakTepucTHKa U U300paKeHUE CEUECHUS, PA36epmKU
MHO202paH-

HUKOB, BBIYNCIICHUE TUIOLIA1e IIOBEPXHOCTEM.
[TocTpoenue npocTeimux cedeHuii Kyda, mpu3Msl,
nupamusl. [Ipu-




MeHEeHHe (aKTOB M CBEICHUH U3 TUIAHUMETPHH.
O3HakoMJIEHUE C BUJAMU CUMMETPUI B TPOCTPAHCTBE,
bopmynupo-

BaHUE OMPE/ICTICHUI U CBOMCTB. XapaKTepruCTUKA
CUMMETPUU TEI

BpalIEHUSI U MHOTOTPAHHUKOB.

[IpuMeHeHne CBOMCTB CHMMETPHH IIPU PELLICHUN 3a/1a4.
Hcnonp3oBanue npuoOpeTeHHbIX 3HAHUHN IS
HCCIIEIOBAHUS U MOJIe-

JIMPOBAHMS HECIOXKHBIX 3a/1a4.

N300paskeHre OCHOBHBIX MHOTOT'PAaHHUKOB U
BBIIIOJIHEHUE PUCYHKOB

10 YCJIOBUSM 3aJ1a4

TeJsia 1 moBepxXHOCTH
BpallleHUsA

O3HakoMJIEHHE C BUAAMU TeJl BpalleHUs,
(bopmyTupoBaHHE X OIpe-

JICJICHUU U CBOMCTB.

@opMyIMPOBAHKUE TEOPEM O CEYEHHUH IIapa INIOCKOCTHIO
U TJI0CKO-

CTH, KacaTeJIbHOMU K cepe.

XapakTepucTHKa 1 U300paKeHHEe TeN BPAIICHUS, UX
Pa3BEPTKH, CEYECHUSI.

Pemenue 3aa4 Ha TOCTPOCHUE CEYEHU M, BBIUNCICHUE
JUIVH, paccTo-

SIHUM, yIioB, miomaaei. IIpoBenenne qokazarenbHbIX
paccyxaeHui

MIPU PELLICHUH 3a/1a4.

[IpuMeHeHne CBOMCTB CHMMETPHH ITPU PEILICHUN 33]1a4
Ha Tena Bpa-

LIEHHs, KOMOMHAIIAIO TeE.

N300paxkeHre OCHOBHBIX KPYTIIBIX TEJ U BBIMIOJIHEHUE
PHUCYHKa 110

YCIIOBHIO 3aJ1a4

I/I?.Mepeﬂl/lﬂ B reoMeTpuu

O3HakoMJICHHE C IOHATUSAMHU IIIOIAIu B o0beMa,
aKCHOMaMH

H CBOMCTBaMH.

Pemenne 3amad Ha BEIYMCICHUE TIOMIAICH IIJIOCKUX
¢buryp c npume-

HEHUEM COOTBETCTBYIOIIUX (OpMYI U (HAKTOB U3
IJTAHUMETPUH.

N3ydeHue TeopeM 0 BBIUYUCICHUN 00bEMOB
MPOCTPAHCTBEHHBIX TEJI,

pelieHue 3a7a4 Ha MpuMeHeHne GopMyI BBIYHCICHUS
00BEMOB.

Nzydenue ¢hopMyn 1715 BBIYUCICHUS TUIOIIA IEH
ITIOBEPXHOCTENH MHO-

TOTPAHHUKOB U TE€J BPAILICHHUS.

O3HaKOMJICHHE ¢ METOAOM BBIUKCIICHUS TLIOIIAAN
MIOBEPXHOCTHU CEPHI.

Pemienne 3a1a4 Ha BEIYMCIIEHUE TUIOMIAAEH TOBEPXHOCTH
MPOCTpaH-

CTBCHHBIX TEI

KoopauHatsl 1 BeKTOpPBI

O3HakoMJIEHHE C TOHATHEM BekTopa. M3yuenue
JIEKaApTOBOM CHUCTE-




MBI KOOPJIMHAT B IIPOCTPAHCTBE, TIOCTPOCHUE 110
3aJJaHHBIM KOOPIU-

HaTaM TOYEK U IUIOCKOCTEH, HaX0XKIEHNE KOOPANHAT
Touek. HaxoxxieHne ypaBHEHUH OKPY>KHOCTH, CepHl,
IJIOCKOCTH. Bprunc-

JIEHUE PACCTOSTHUM MEXIY TOUKAMH.

N3yuenue CBOMCTB BEKTOPHBIX BEJIUYMH, ITPABUII
pa3IoXKEHHS BEK-

TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII
HaXOXKICHHsI KOOPIH-

HaT BEKTOPA B IPOCTPAHCTBE, IPABWII JICHCTBUHN C
BEKTOPaMH, 3aJaH-

HBIMU KOOPJIMHATaAMHU.

[IpuMmeHeHne TeOpUM NIPU PELICHUHN 3a]a4 Ha JEHCTBUS C
BEKTOpaMHU.

N3ydeHne cKalsipHOro MPOU3BEIEHUS BEKTOPOB,
BEKTOPHOTO YpaB-

HEHUs NPpsAMOH U I1ockocTH. [Ipumenenne Teopun npu
pelIeHuy 3a-

Jla4d Ha JEMCTBYSI C BEKTOPaMHU, KOOPAUHATHBIA METO/,
IIPUMEHEHUE

BEKTOPOB JIs1 BEIYHUCIICHNSI BEJIMYMH YTJIOB U
pacCTOsSIHHIA.

O3HaKkoMIIEHHE C JOKA3aTeNbCTBAMH TEOPEM
CTEPEOMETPHUH O B3a-

MMHOM PacIOJIOKEHUU MPSAMBIX U IUNIOCKOCTEN C
HCIIOJIB30BAaHUEM

BEKTOPOB




4. YCJOBUS PEAJIN3AIIMA ITPOT'PAMMBI YYEGHOU JUCHUATLIAHBI

OcBoenue mnporpamMmbl ydeOHOM auciuIuiMHBL «Maremaruka: aiaredpa W Hadaa
MaTEeMaTUYeCKOro aHalu3a; TeOMEeTpHUs» Mpearnoiaraer Haiauuue B NpodeccroHaIbHON
00pa3oBaTeIbHON OpraHn3alluy, PeaTu3yIoeil 00pa3oBaTeIbHYI0 IPOTPaAMMY CPETHETO OOIIEeTo
obpazoBanus B mnpexaenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOTO 00IIEero oOpa3oBaHMS,
y4eOHOro KabuHeTa, B KOTOPOM UMEETCsS BO3MOXKHOCTh O0ECIIEUUTh 00yUYarOIMUMCsT CBOOOIHBIN
noctyn B IHTepHET BO BpeMst y4eOHOTO 3aHATHUS U MIEPUOJ] BHEYUEOHOM NESTEbHOCTH.

[Tomemenune kabuHEeTa IOJIKHO YAOBIETBOPATH TpeboBaHusiMm CaHUTapHO-
anuaeMuoIornueckux npaBmwin U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIICHO
THIOBBIM 00OpYyJOBaHMEM, YKa3aHHBIM B HAaCTOSIIUX TpeOOBAHUAX, B TOM 4YHCIE
CHEIUATU3UPOBAHHON y4eOHONH MeOenbl0 M CpeiAcTBaMU OOy4eHHMs, JOCTATOYHBIMH MJIf
BBITOJIHEHHS TPEOOBAHUI K YPOBHIO IMOJTOTOBKH O0yUYaIOIIUXCS.

B kaGuHeTe OMKHO OBITh MyJIBTUMEIUITHOE 000pyA0BaHUE, IOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTeIbHOTO MPOIiecca MOTYT IPOCMATPUBATh BU3YaIbHYIO HH(POPMAITUIO
10 MaTeMaTuKe, CO3/1aBaTh MPe3eHTAIIH, BUICOMATepUaIbl, HHBIE JIOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTepHajJbHO-TEXHHYECKOTO OOecreueHus
MporpaMMbl y4eOHOM TUCIUILTMHBL «Maremaruka: ajaredpa u Hayajla MaTeMaTHYeCKOrO aHaIIN3a,
TeOMETPHUSD» BXOIAT:

* MHOTO(YHKIIMOHAJIbHBII KOMILIEKC IPEeroiaBaTels;

* HanAgHBIE TOCOOMS (KOMIUIEKTHI Y4YEOHBIX TaONHMI, IUIAKaTOB, MOPTPETOB BBIIAIOMIUXCS
Y4EHBIX-MaTeMaTHKOB U JIp.);

* HH(POPMALMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA;

* SKpaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUICKT TEXHHUYECKOW JIOKYMEHTAllMH, B TOM YHCJIE IAacropra Ha CpeAcTBa OOydeHws,
MHCTPYKIUUU O UX UCIOJIB30BAaHUIO U TEXHHUKE 0€30MacHOCTH;

* OMOMMOTEUHBIN (POH/.

B OubnuoTeunslit GoHa BXOIAT yUeOHUKH, yueOHO-MeToauYeckue KoMIUIeKTsl (Y MK),
o0ecreynBaIIe OCBOCHHE Y4YeOHOW aucuuIUIMHbBl «Maremaruka: aireOpa W Haudaja
MaTeMaTUYEeCKOTO aHajinu3a; TIeOMETpUs», PEKOMEHIOBAaHHbIE WU JOMYyIIEHHBIE IS
UCIIONIb30BaHMUS B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OPTaHU3AIMAX, PEaTU3yIOUINX
o0pa3oBaTeNbHYIO IPOrpaMMy cpeaHero odiero oopa3oBanus B npeaenax ocBoenus OITOIT
CIIO na 6a3e 0CHOBHOTO 0011Ier0 00pa3oBaHusl.

buGnuoteunsiii ¢oHI MOXeT OBbITh JOMOJHEH SHUUKIONEAUSIMH, CIIPABOUYHHUKAMH,
HAay4YHOU, Hay4YHO-IIONYJIIPHOM U IPYTOH JIUTEPATYPOH 110 MATEMATHKE.

B mpouecce ocBoeHus mporpaMMbl yaeOHOM Tuciumuinael «MaremaTuka: anredpa u
Hayaja MaTeMaTU4YeCKOro aHajln3a; FEOMETPUsD) CTYIEHTbl JOJDKHBI MOIYYUTh BO3MO)KHOCTh
J0CTyna K 3JeKTPOHHBIM Y4eOHBIM MarepualiaM [0 MaTeMaTHKe, UMEIOIIMMCS B CBOOOIHOM
JoCTyne B ceTH VIHTepHET (NIEKTPOHHBIM KHUTaM, IIPAKTHUKyMaM, TecTaMm, MatepuaiaMm EI'D u

zp.).

Pexomenayemas mreparypa



Jnst cryneHToB

Anumos L. A. u op. Maremaruka: anreOpa 1 Hadajia MaTeMaTUYE€CKOrO aHAIN3a, TEOMETPHSL.
AnreOpa W Havalla MareMaTHYeCKoro aHanu3a (0a30BbIM W yrimyOiaeHHBIM ypoBHH).10—11
Knaccel. — M., 2014.

Amanacsau JI. C., bymysoe B. @., Kaoomyes C. b. u Op. Maremaruka: anreOpa W Hadaja
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Knaccel. — M., 2014.
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JUTSL CTYJI. YUPEXKJICHUM cpe. pod. oopazoBanus. — M., 2014.

bawmaros M. . Marematuka. 3aladHuK: y4e0. mocodue i CTyI. YUPEKACHHMA Cpel. pod.
obOpazoBanus. — M., 2014.

bawmaros M. . Marematrka. DIeKTPOHHBIN yue0.-METO/I. KOMIUIEKC AJIs CTY. YUPEXKACHUN
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bawmarxos M. M. Maremaruka (6a30BbIil ypoBeHb). 11 kitace. — M., 2014,

bawmakos M. . Anrebpa u Hayana ananusa, reomerpus. 10 kimacc. — M., 2013.

bawmaxos M. H. Maremaruka (6a30Bbiii ypoBeHb). 10 kiacc. COopHHK 3a1a4d: y4ed. mocobue.
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bawmaxos M. U. Matemaruka (0a30Bbiii ypoBeHb). 11 kiacc. COopHUK 3ama4: yueO. mocodue.
— M., 2012.

Iycee B. A., I pucopves C. I'., Heoneuna C. B. Maremaruka J1st mpodeccuil ¥ CrielHaIbHOCTEH
COIMANIBHO-KOHOMHYECKOTO Mpoduis: ydeOHHK I CTyA. YYPEKICHUH cpen. mpod.
obOpazoBanus. — M., 2014.

Konsieun FO.M., Trauesa M. B, @edeposa H. E. u Op. Maremaruka: anre0pa 1 Hadayia Mare-
MaTHYECKOTO aHaiu3a. Ajredpa U Hayajia MaTeMaTHYeCcKoro aHain3a (6a30BbIi U yIITyOJIeHHBIN
ypoBHH). 10 knacc / mox pen. A. b. XKwmxuenko. — M., 2014.

Konseun FO.M., Tkauesa M. B., @edeposa H. E. u Op. Marematuka: anredpa u Havyajia MaTe-
MaTU4eCKOro aHanu3a. Airedpa u Hayajga MaTeMaTUYeCKOro aHaiu3a (0a30BbId U yIITyOICHHBIH
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Jns nmpenonasareneit

®denepanbHblil 3ak0H 0T 29.12.2012 No 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparumy.
[Tpuka3 MunucrepcTBa oOpasoBanus u Hayku PO ot 17.05.2012 Ne 413 «O0 yTBepkaeHUU
(benepanbHOrO rocyJapCTBEHHOTO OOPa30BATENBHOIO CTaHAAapTa CpelHero (IOJHOro) O0IIero
00pa3oBaHUY.

[Tpuka3 MunuctepcTBa oopazoBanus U Haykd PD ot 29.12.2014 Ne 1645 «O BHEeceHHH U3-
meHenuit B Ilpukxa3 MunuctepcTBa oOpazoBanuss W Hayku Poccuiickoii ®Denepanuu OT
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u JIITO Munucrepctsa oopazoBanus 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenaanuu mno
OpraHu3alUu MOJydYeHHUs cpeaHero obmero oOpa3oBaHHA B Ipeaenax OCBOCHHUS
00pa30BaTeIbHBIX

nporpaMm cpenHero mnpodeccuoHaJbHOTO o00pa3oBaHus Ha 0a3e OCHOBHOIO OONIEro
o0Opa3oBaHuUs C

ydeToM TpeboBaHUN (enepanbHBIX TOCYAapCTBEHHBIX 00pa3oBaTelbHBIX CTaHAAPTOB U
MOJIy4aeMOou

npodeccur WK CIeualbHOCTH CPEAHEro NpodecCuOHaTBEHOT0 00pa30BaHUS.

bawmaxos M. M. Maremaruka: KH. JiJIsl IpenogaBaresis: MeToa. nmocooue. — M., 2013



bawmaros M. U., [{vicanos IlI. M. Metonuueckoe mocobdue s noarotoku Kk EI'D. — M.,
2011.

HuTepHeT-pecypebl

www. fcior. edu. ru (MadpopmamoHHbie, TPEHUPOBOYHBIEC U KOHTPOJIbHBIC MAaTEPUAIIBI).
www. school-collection. edu. ru (Enunas kommexkuuu mudpoBbIX 00pa30BaTEIbHBIX

pecypcoB).

5. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA JUCHUIIJINHbI



KOHTPO/Ib U OLEeHKa pe3ynbTaTOB OCBOEHMS AUCLMMNANHBI OCYLLECTBASIETCS NPenoaaBaTesieM B
NpoLecce NPOBEAEHUSA NPAKTUYECKUX 3aHSATUIN U NaBopaTOPHbIX paboT, TECTUPOBAHUS, a TaKXKe
BbINOJIHEHUSI 0BYYaAOLWMMUCS UHAMBUAYANBHBIX 324aHUIN, MPOEKTOB, UCC/IEA0BaHNIA.

Pe3yabTarsl 00yueHust @DopMbI 1 METOAbI KOHTPOJISI U OLIEHKH
(ocBOEHHBbIE YMeHMNSl, yCBOCHHbIE 3HAHMS) pe3yJIbTaToB 00y4eHust
- pemiate TPUKIATHBIE 3a/aud B OOJACTH MPAKTHYECKHUE 3aHATHUS
pohecCHOHAIBHON IeSATEIHHOCTH;
- HcclenoBarh (MOAETUPOBATh) HECIOXKHBIE BBITIOJTHEHHE 3a/IaHUI

NpaKTUYCCKUEC CHTyallUU Ha OCHOBC
HN3YyUYCHHOI'O MaTcpualia;

- IPUMCHATH NPOU3BOAHYIO IS ITPOBCACHUA BBITIOJTHEHHEC SajlaHI/IfI
HpI/I6J'II/I)KeHHBIX BBI‘IHCHGHI/Iﬁ;

- SHAUYUCHUC MaTeMaTHuKHU B BBIITOJJTHCHUC MHAUBHUAYAJIbHBIX
npo(eCCHOHATBHON JeSITENbHOCTH U IPH 3aJaHu’
OCBOEHHHU NpodhecCHOHATBbHOM
00pa3oBaTenbHOM MPOrpamMMBl;

- OCHOBHBIE MAaTEMAaTHUYCCKHE METOMBI BBITTOJTHEHUE KOHTPOJIbHBIX U
pelIeHUs] TMPUKIAIHBIX 33a1ad B OO0NacTH CaMOCTOSITCIBbHBIX 3aJaHUM
npodecCHoHaNBHON EATEeTLHOCTH;

- OCHOBBl HMHTETPAJNBHOTO H
nuddepeHIMaTbHOTO UCYUCIICHUS. MPAKTUYECKUE 3aHITHUS

6. [IpumepHbIie TeMbl pedepaToB (10KJIAT0B), HCCIEI0BATEILCKUX POEKTOB




* HenpepriBHBIE 1pOo0H.

* [IpumeHeHNE CI0XKHBIX ITPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
* [TapannenbHOe MPOEKTUPOBAHHE.

* CpenHue 3Ha4€HUs U UX IPUMEHEHUE B CTAaTUCTHUKE.

* BekTopHoe 3amaHue NpsSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
* CJIO’)KeHUE TapMOHUYECKUX KoJIeOaHuH.

* ['paduueckoe penieHre ypaBHEHUI U HEPABEHCTB.

* [IpaBuibHBIE U MONTYNPABHILHBIC MHOTOTPAHHUKH.

* Konnueckue ceueHus U uX MPUMEHEHUE B TEXHUKE.

* [lonarue nuddepenimana u ero NPUIOKEHHS.

* CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyin.

* MccnenoBanue ypaBHEHUH U HEPABEHCTB C IAPAMETPOM
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