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[TOACHUTEJIBHAA 3AITNCKA

IMporpamma o61jeobpa3oBaTesbHON yueOHOW muciuuivHa «MaremaTrka: anarebpa v Ha-uana
MaTeMaTUYeCKOTO aHaiu3a; reoMeTpusi» (fmamee — «MareMaTvKa») TpefHa3HaueHa A/ W3y4YeHUs
MaTeMaTUKd B  TpoQecCHOHAMBHLIX — 0bOpa3oBarenbHBIX — opraHusarusax CIIO,  peanmm3yronmx
obpa3oBaresibHyH0 MpoOrpamMMmy cpejHero o6ijero ob6pa3oBaHUs B Tpefesax OCBOEHUSI OCHOBHOH
npodeccroHabHOM o6pa3oBatesbHOM mporpamMmbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTrO 0OIIero
00pa3oBaHus TPU MOJTOTOBKE KBATM(DUIIMPOBAHHBIX Pab0UMX, C/IYKALUMX W CIELAaTUCTOB CPeJHero
3BeHa.

ITporpamMma paspaboraHa Ha ocHoBe TpeboBaHuit @PI'OC cpepHero obmero o6pa3oBaHus,
TIPeIbABISIEMBIX K CTPYKTYype, COAEP)KaHHI0 U pe3y/ibTaTaM OCBOEHHUS YyueOHOW AUCIMITIMHBI
«Maremaruka», B COOTBETCTBUHM C PeKoMeHZAL[siM{ T0 OpraHM3allUd TOyYeHUs CpeJHero oOIiero
obpa3oBaHUs B Tipe/ie/lax OCBOeHHWsI 00pa30BaTesbHBIX IIPOrpaMM CpeJHero mMpodecCHOHaIbHOTO
obpazoBanusi Ha 0a3e OCHOBHOTO o00mero o0pa3oBaHusi ¢ ydetoM TpeboBaHU (emepanbHBIX
rOCyJapCTBeHHLIX 00pa30BaTeNbHBIX CTAHAAPTOB U TO/MyyaeMod Npohecchy WX CIeUaTbHOCTH
cpenHero rmpodeccroHanbHOrO obpasoBaHusl (MMCbMO JlemapTamMeHTa rOCYAapCTBEHHOW IOJIMTHKU B
cdepe nogrotoBKK pabourx Kazgpos ¥ A0 MuHo6pHayku Poccuu ot 17.03.2015 Ne 06-259).

CogeprxaHue nporpammbl «MaTteMaTHKa» HamlpaBJieHO Ha JOCTKEHUE CIeAyHOIIUX
mesiei:

+ obecrieuerrie c(h)OpMHUPOBAaHHOCTY TIPEJCTaB/IeHHH O COLMANbHBIX, KyJbTYPHBIX U MCTOPHUUECKHX
(hakTOpax CTaHOB/IEHUS] MaTEMaTHUKU;

* obecrieueHre C(HOPMHUPOBAHHOCTH JIOTMYECKOTO, aJrOPUTMMYECKOTO M MaTeMaTH4ecKoro
MBILLIEHUS;

+ obecrieueHre c(OpMHUPOBAHHOCTH YMeHWH TPHUMEHSATH TIOJMyYeHHble 3HAaHUS TIPU pe-IIeHUH
pas/IMuHbIX 337ay;

» obecrieueHre cOPMHPOBAHHOCTH TPE/ICTABIEHUN 0 MaTeMaTHKe KaK YacTH 00llje-ueioBeuecKoi
KY/JbTypbl, YHUBEpCaJbHOM $3blKeé HayKH, IO3BOJISIFOILEM OIMChIBaTh M U3y4aTb peasibHble
TIPOLIECCHI U SIBJIEHUSI.

B nporpaMmy BK/IIOUEHO CO/iEp>KaHKe, HAMPaB/IeHHOe Ha ()OPMUPOBAHUE Y CTYZE€HTOB KOMITETEHIIHI,
HeobOXoZMMBbIX A1t KauecTBeHHOro ocBoeHusi OITOIT CITO Ha 6a3e 0CHOBHOTO O0I[ero 06pa3oBaHUs C
TIOJTyYeHHeM cpefiHero obiero o6pa3oBaHusl; POrpaMMBbI MOJTOTOBKU KBaIM(UIIMPOBAHHBIX pabouux,
Cy>KalluX; TIPOTrPaMMbI MOATOTOBKM cIieljuanucToB cpeaHero 3seHa (IIIIKPC, IIIICC3).

IMporpamMma yueGHOW AUCHUIUIMHBI «MaTemMaThKa» SIB/ISIETCS OCHOBOW /i pa3paboTku pabounx
MporpaMM, B  KOTOPBIX MpodecCHOHaTbHbIE —00pa3oBaTesibHble  OpPraHU3alud,  peau3yrolue
obpa3oBaTe/ibHYIO TIPOTpaMMy cpefHero obmiero obpa3soBanus B mpefenax ocsoeHuss OITOIT CITO Ha
Gaze ocHoBHOro o0mero oOpa3oBaHuWs, YTOUHSIOT  CO/lep>KaHWe  yueOHOTO  Marepuasa,
TI0C/Ie/JOBaTeIbHOCTE €r0 W3YYeHWs, pacrpejiesieHne y4eOHBIX YacoB, TeMaTUKy pedepaToB, BH[bI
CaMOCTOSITE/IbHBIX PabOT, YUUTHIBas CrIElUGUKY TPOrPaMM IMO/rOTOBKH KBATU(MULIMPOBAHHBIX paboumx,
C/IYXKAIIMX ¥ CTEIUaTUCTOB CPEJHET0 3B€Ha, 0CBaMBAaeMOL MPOQECCUH M CIeLUaIbHOCTH.

IMporpaMmMa MOXKET  HUCIO/b30BaThCsA  JPYTMMH  NPOQeCCHOHABHBIME  00Opa30BaTe/bHbBIMU
OpraHM3alMsIMU, pPeayu3yIoMMH 00pa30BaTe/bHYI0 TPOrPaMMy CpeAHero ofIiero obpa3oBaHWs B
nipefesiax ocBoeHusi ocHoBHoM OITOIT CITIO Ha 0a3e ocHoBHOro obmero o6pasoBanusi (ITIIKPC,
TIIICC3).



OBIIASA XAPAKTEPUCTUKA YUEBHOUW JAVCIIUTIJIMHEI «Matemartuka:
anrebpa ¥ Hayasla MaTeMaTUUeCKOro aHajM3a; reoMeTpUs»

Maremaruka siBisercs ¢yHAZaMeHTanIbHON 0011eobpa3oBaTeibHON JUCLIUTUIMHOM CO CI0XKHBIIAMCS
YCTOWYMBLIM COZIEP’KaHUEM U 00LUMHU TpeOOBaHUSIMH K TMTOATOTOBKE 00YUarOIuXCsl.

B mpodeccroHambHBIX  00pa3oBaTeNbHBIX — OpPraHW3allUsaX, peayn3yomux 00pa3oBaTeNbHYHO
rporpammy cpegHero obimiero obpasoBanusi B mipefienax ocBoenuss OITOIT CITO Ha 6a3e OCHOBHOTO
obiiero obpa3oBaHusi, U3yUeHHE MAaTEMATUKH MMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT TIPOQUIIS
nipodeccroHanbHOTO 06pa3oBaHMsI.

ITpu ocoenun mnpodeccuit CIIO u crermanbHOcTe CIIO ecTecTBeHHO-HAayyHOTO TIpO-(usist
npogeCCUOHATBLHOTO obpasoBaHus, CreLuaJbHOCTel CIIO T'YMaHUTapHOTO npodu-ns
rpodecCUOHAMTBEHOTO 00pa30BaHKsl MaTeMaTHKa u3ydaeTcs Ha 6a3oBoM ypoBHe PI'OC cpesHero obimero
obpa3oBanus; npu ocBoenuu mpodeccuii CITO u crierpanbHocTedt CITO TeXHUYECKOTO W COIMAIbHO-
KOHOMUYECKOro Tmpodusield TpodeccroHanbHOTO 00pa3oBaHUs —MareMaTWKa u3ydaeTcs Oosee
yrayOneHHO, Kak mpodwibHas yueOHas AWCLUIUIMHA, VUYATHIBAIOLIAS CrelMUKY OCBaUBaeMbIX
npodeccuii Wy crieliiaabHOCTEN.

OTO BBIPAXKAETCS B COZIEPKaHUH 00yUueHus1, KOMMUeCTBe YacoB, BIZEISIeMBIX Ha U3yUeHUe OT/AeIbHBIX
TeM TpOrpaMMbl, TJTyOWHe WX OCBOEHUs CTyJeHTaMH, o0beMe U XapakTepe MPAKTHUECKUX 3aHSTHH,
BUJIaX BHEAYAUTOPHOM CaMOCTOSITeTbHOM pabOoThI CTYA€HTOB.

OO61mye ey U3y4eHuss MaTeMaTUKY TPAJULIMOHHO Peay3yloTCs B YeThIPEX HapaB/IeHUSIXK:

1) obriee npeacTaBaeHue 06 HIesIX U METO/IaX MaTeMaTHKHY;

2) VHTe/IeKTyalbHOe Pa3BUTHE;

3) oBnasieHVe HeOOXOJUMBIMY KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BOCTIUTaTeTLHOE BO3/elCTBYe.

IMpodunmm3arust 1esieli MaTeMaTUYeCKOro 00pa30BaHHUS OTpakaeTcsl Ha BbIOOpe TIPUOPUTETOB B
OpraHu3aluy yueOHOH [esTe/bHOCTH oOydvaromuxcs. /s TeXHUYeCKOoro, COLMaabHO-3KOHOMHYECKOTO
npodueli MpodeccHoHaNbHOTO 00pa3oBaHUS BBIOOD 1ieJield  CMEIAeTcss B MparMaTuyeckoM
HaTpaB/ieHWH, TpeJyCMaTpPUBAalOIIeM YCHIeHWe M pacIIdpeHHe IPUKIaJHOTO XapakTepa W3y4eHWUs
MaTeMaTWK{, TPeMMYIeCTBeHHOM OpUeHTAl[i Ha arOPUTMHUUECKWH CTHIb I[I03HABaTebHOU
JeATeNbHOCTU. [l TyMaHUTapHOTO M eCTeCTBEHHO-HAay4yHOro mpoduieil mnpodeccroHalIbHOTO
obpa3oBaHus Oomee XapaKTepHBIM SIBMISETCS YCUIeHWe OOIIeKyJbTYPHOW CocCTaBssifolleli yueOHOM
JUCLIMIIMHBI C OpHUeHTaliell Ha BU3ya/lbHO-00pa3HbIi 1 JIOTHUYEeCKUH CTHIH yueOHOM paboThI.

V3ydyeHne MaTeMaTHKHd KakK TMpoduIbHOM 00meo6pa3oBaTelbHOM — yueOHOM  AWUCI[UTTHHEI,
yuuThIBarOlel crenuduky ocBarvBaeMblx cTyjeHTamu npodeccuit CITIO wmm cnenpansHoctu CIIO,
obecrieunBaeTcs:

*  BBIOOPOM PA3/MTUUHBIX TIOAXO/OB K BBEJIEHHUIO OCHOBHBIX TIOHSTHH;

* (opMHUPOBaHHEM CUCTEMbI YueOHBIX 3aJaHui, obecrieurBarOUX 3()(HEKTHBHOE OCYILECTBIEHHE
BLIODAHHBIX I1€/IEBLIX YCTaHOBOK;

+ oOoraiieHreM CIIeKTpa CTH/el yueOHOM [esTeJbHOCTH 3a CUET COIJIaCOBaHWs C BeAYLIMMHU
JlesiTe/TbHOCTHBIMH XapaKTePUCTUKaMU BEIOpaHHOM TMPodeccuu / CrieuanibHOCTH.

ITpodunbHast coCTaB/IsAOIAs OTPaXKAeTCsl B TpeOOBaHUAX K MOATOTOBKE 00YUArOIUXCS

B UaCTH:

+ 00Imelt cucTemMbl 3HAHWM: COZiep)KaTebHbIe TIPUMEPHI HCTIONb30BAHUSI MaTeMaTHUeCKUX Ufied u
MEeTO/IOB B TIpo(heCCHOHANBbHOMN eITe/TbHOCTH;

* yYMeHWIi: pa3/nurie B ypOBHe TPeOOBAHUIA K CJIO)KHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

* TPAKTUUYECKOTO WCIOJIb30BaHUs TPUOOPETEHHBIX 3HAHUM U YMEHUH: UHUBUYaTbHOTO Y4eOHOro
OTIbITa B TTOCTPOEHUM MaTeMATUUECKUX MO/iesiel, BBIMOJTHEHUH UC-CIe[i0BaTe/IbCKUX TTPOEKTOB.

Takum 06pa3oM, peanm3aiidst COJepKaHusl YUeGHOM MUCITUTIMHLI OPUEHTHPYET Ha MPHOPUTETHYIO
POJIb TIPOLIECCYaTbHBIX XaPAKTEPUCTHK yueOHOU paboThl, 3aBUCAIMX OT MPOGhuIst MpodhecCHOHaIbHOTO
o6pa3oBaHus, TOyYeHHsI OTbITa MCII0/Ib30BAaHUsI MATEMATHKK B COJIEPXKATE/IBLHBIX U MPOGeCCHOHATBHO
3HAUMMBIX CHUTYAIUsIX 110 CPAaBHEHHIO C (POPMaIbHO-YPOBHEBBIMU PE3y/IbTATUBHBIMU XapaKTEPUCTHKAMU
o0yueHusI.

Copiepkanue yueOHOMN JUCIMIUIMHBI Pa3paboTaHO B COOTBETCTBHM C OCHOBHBIMHU COJIePIKaTeTbHBIMU
JIMHUSIMA 00yUeHUst MaTeMaTHKe:



+ asireOpanueckast IMHWS, BKIIOYAROL[Asi CUCTEMATH3aLMI0 CBe/IeHNH 0 UMC/iaX; U3-ydeHHe HOBBIX U
00001ieHe paHee W3YUeHHBIX oOrepanuii (BO3BeieHWe B CTelleHb, W3B/IeUeHWe KOPHS,
norapudMUpoBaHre, CHHYC, KOCUHYC, TaHI'€HC, KOTaHTeHC U 0OpaTHbIe K HUM); U3yueHHe HOBBIX
BUJIOB UMCJIOBBIX BbIpD&KEHUA U (OpMYJI; COBepILEHCTBOBaHWE TPAKTUUECKUX HABBIKOB U
BBIUMC/IUTEHOU KY/bTYPhbl, pPaclIpeHye
U COBepIIeHCTBOBaHKe ajarebpanyeckoro anmapara, cpopMUpPOBaHHOTO B OCHOBHOM IIIKOJIe, ¥ €0
TIpUMEeHEeHMe K pelLleHUI0 MaTeMaTHYeCKUX U MPUK/IaZHbIX 3a/iay;

* TeopeTUKO-(pyHKLIMOHa/IbHAasl JMHUS, BKJIHOUAKOIlas CUCTeMaTU3alLyio U pacllvpeHue CBeleHUH o
(yHKIMAX, COBEpLIeHCTBOBaHUWE Tpa(UuecKux yMeHHH; 3HAKOMCTBO C OCHOBHBIMM WJeSIMU U
MeTOlaMi MaTeMaTU4eCKOT0 aHaan3a B 00beMe, T03BOJISIFO-IIIEM HCC/Ie[0BaTh 3jieMeHTapHbIe
(yHKIMY U pellaTh NpocTekiiiive reoMeTpuueckue, pu3ndyeckue U Ipyrue NpyK/IafHble 3a/jauy;

* JIMHUS ypaBHEHWM U HepaBeHCTB, OCHOBaHHAasl Ha MOCTPOEHUM M UCC/e/0BaHUM MaTeMaTUUecKuX
Mogenel, Tepecekawlascs C anrebpanyeckod U TeOPeTHKO-(YHKIMOHAIBHOW JIMHUSMH U
BKJTIOUAIOIasi Pa3BUTHE U COBEPIIEHCTBOBAaHHME TeXHWKH anreOpandyecknx npeoOpa3oBaHMid [yist
pellleHUs1 ypaBHeHWH, HepaBeHCTB U CHUCTeM; (OpMHpOBaHWe CIIOCOOHOCTH CTPOWUTH W
WCC/le/IoBaTh MpocTeiiliiie MaTeMaTHUyeCcKye MO/Ie/Ii TpY pellleHUH NPUKIaJHBIX 3ajady, 3ajau U3
CMEXKHBIX U CTelIUabHbIX AUCLIUTIINH;

* TeoMeTpHueCKasl JIMHUS, BK/IIOYAIOIIasl HarIsiHbIe TIpe/iCTaB/IeHNsl O POCTPAHCTBEHHBIX (Urypax
W W3yueHHe UX CBOWCTB, (opMHpOBaHWE M Pa3BUTHe IPOCTPAHCTBEHHO-TO BOOOpa’keHHs,
pasBuTHe criocobOB reoMeTpHUUeCKUX U3MepeHHH, KOOPAUHATHOT O
Y BEKTOPHOTO MeTOJIOB /ISl PellieHHsi MaTeMaTUUeCKUX U MPUK/IaJHbIX 3a/iay;

* CTOXaCTUYeCKasl JIMHUS, OCHOBAHHAs Ha Pa3BUTHU KOMOWHATODHBIX YMEHHWH, Tpe/CTaBJeHUH O
BEepPOSATHOCTHO-CTAaTUCTUUECKUX 3aKOHOMEPHOCTSX OKpY’KaroIlero Mupa.

Pasgensl (TeMbl), BKJIFOUEHHBIE B CO/lepyKaHue yueOHON MUCIUIUIMHEL, SIBJISIOTCS OOIIU-MU [JIsl BCeX
npoduneii poheccHoHaTLHOTO 00pa3oBaHusl U TIPY BCeX 00beMaxX yueOHOTO BPeMEHH He3aBHCHMO OT
TOTO, SIBJIIETCS JIU yueOHas AUCIUIIMHA «MaTeMaThKa» 6a30BOM WM MPOGUITLHOM.

B mpuMepHBIX TeMaTUYeCKUX TUIaHaX MPOTPaMMbl YUeOHBIM MaTepral npe/iCTaB/IeH
B (opMe uepeAyIOLLerocs Pa3BepTHIBAHMS OCHOBHBIX ~COJlePXKATE/TbHBIX nunui  (anrebpanyeckod,
TeOPeTUKO-(PYHKIIMOHABHOW, ypaBHEHWM W HEpPaBeHCTB, TeOMETPUUYECKOH, CTOXaCTHUecKOM), uTo
TI03BOJISIET TUOKO MCIIOBb30BaTh WX PACTIONIOKEHNEe W B3aUMOCBSI3b, COCTAB/IATh pabounii KajieHJapHbIHA
TUIaH, TI0-Pa3HOMY uepe/iyst yueOHbIe TeMbl (T/1aBbl yueOHMKA), YUUThIBas MPOQUIb MpodhecCHOHATbHOTO
obpasoBaHnus, creluuky ocsarBaemoii podeccuu CITO wmm criequanbHocTy CITO, rnyOuHy u3yueHus
MaTepuasa, ypoBeHb IMOTOTOBKY CTYJEHTOB TI0 TIpe/IMETY.

IMpennaraeMbie B TIPUMEPHBIX TEMAaTHUECKUX IUIaHAX pa3Hble 00beMbl yueOHOrO BpeMeHM Ha
M3yueHHue OHOU U TOH >Ke TeMbl PEKOMEH/YeTCs! UCII0/Tb30BaTh /IS BBITTOTHEHUS Pa3-IHUHBIX YUeOHBIX
3azanuil. TeM caMbIM pa3uuusi B TpeOOBAHUSIX K pe3y/bTaTaM 00yUeHUs MPOSIBSITCS B YPOBHE HAaBBIKOB
IO PELIeHUIO 33/1au U OTIBITe CAMOCTOSTE/IbHON PaboThI.

N3ydenue obmeobpa3oBaTelbHON yueOHOM JUCHUTIIMHEI « MaTeMaTHKa» 3aBepIIiaeTcs To/BeeHHEM
UTOrOB B (hopMe 3K3aMeHa B paMKax IIPOMEe)XXYTOUHOMN aTTecTalliy CTYJeHTOB
B miporiecce oceoeHust ocHoBHo# OITOIT CITO c nonyueHreMm cpeznero obiero obpasosanus (ITIIKPC,
[IICC3).

B pa3pmene mporpammer «CopepskaHue yueOHOW AWCIMIUIMHBI» KypPCHBOM BBIJIeJIeH Marepual,
KOTOPBLIM TpYM HW3y4YeHWHd MaTeMaTHKA Kak 0a30BOHM, Tak W TNPOGWILHOH Yy4yeOHOW [JUCIMIUIUHBI,
KOHTDOJIIO He TIOZJIEXKUT.

MECTO YUEBHOM JUCLHUIIMHBI B YYEBHOM ITJIAHE

YuebHast gucouruiHa «MareMatrka: aqrebpa ¥ Hadajga MaTeMaTMYeCKOTO aHaiu3a; reoMeTpHs»
SIBIsIeTCsl y4eOHBIM TIpeAiMeToM 00si3aTesbHON TpeaMeTHOW obnactu «MareMaTrika U MH(OPMaTHKa»
@®T'OC cpejero obiriero obpa3oBaHusl.

B npodeccroHaneHbIXx  00pa3oBaTeNbHBIX — OPraHU3aLUsX, peanu3yroLMx  o0pa3oBaTebHYIO
rporpamMMy cpejiHero obiero obpasoBaHusi B mpegienax ocBoeHusi OITIOIT CITO Ha 6a3e OCHOBHOTO
obiijero obpa3zoBanusi, yuebHast JUCLMIUIMHA «MaTeMaTHKa» U3y4yaeTcst
B 001ieo6pa3oBaTeibHOM IHK/Ie yuebHoro riaHa OITOIT CITO Ha 6a3e ocHOBHOIO 001ero 06pa3oBaHuUsg
C moJtyueHreM cpefHero obimero obpaszosanust (ITITKPC, IIIICC3).

B yue6HbIx maHax [MITKPC, TITICC3 yuebHast AucHyIuiMHa «MaTeMaTHKa» BXOJUT B CO-CTaB 00IuX
06111e00pa3oBaTeNbHBIX YUeOHBIX JUCLUIIINH, (OPMHUPYEMBIX U3 00s13aTeTbHbIX



npeaMeTHBIX ob1acteit ®I'OC cpegHero obijero obpasoanus, A npodeccuit CITO vmm
cnetmansHOCTelt CITO cooTBeTcTBytOIIero npodmis npohecCroHaIsHOT0 00pa30BaHMSI.

PE3YJIFTATEI OCBOEHIS YUEBHOM AUCITATI/IHEI

OcBoeHue cofiepyKaHus yueOHOM JUCIUIUTHHBI « MaTeMaTHKa» obecrieunBaeT JOCTIKEHHe
CTyJeHTaMU CJieyI0IIKX pe3y/1bmamos:

JTUYHOCMHDbIX:

c(hOpPMHPOBAaHHOCTL TIpe/ICTAaBJAeHHII O MaTeMaTWKe KaK YHHBEpCaJbHOM SI3bIKe HayKHy,
CpeZiCTBe MO/Ie/IMPOBAHUS sIBJIEHHUI 1 TIPOLIeCCOB, U/esiX U MeTo/laX MaTeMaTHKHY;

MOHMMAaHHWe  3HAUMMOCTA  MaTeMaTWKU  [ijid ~ HAayYHO-TeXHWYeCKOro  Iporpecca,
c(hOpPMHUPOBAaHHOCTL OTHOILIEHUSI K MaTeMaTHKe KaK K YacTd 0O0IleuesioBeueckoil KyJbTypHI
yepe3 3HAKOMCTBO C UCTOPUeN pa3BUTHSI MaTeMaTHKH, 3BOJIFOLIMEeN MaTeMaTUYeCKUX ujel;
pa3BUTHE JIOTUUECKOTO MBbILIUIEHUs], MPOCTPAHCTBEHHOTO BOOOpaXKeHWsl, aArOpPUTMHUUECKOU
Ky/JbTYpbl, KDUTUYHOCTA MBIIUIEHWS Ha YpOBHe, HeoOxXoauMoMm [y Oymyleid
rpodeccHOHAMBHOMN [1eaTeTbHOCTH, JJIs1 TTPO/I0/DKEeHHsT 00pa30BaHus U caM0o00pa30BaHus;
OB/Ia/leHNe MaTeMaTHUeCKVMMH 3HAaHUSIMH W YMEHWsMH, HeoOXOZWMBIMH B TIOBCEJHEBHOU
JKU3HU, [T OCBOEHHSI CMEXHBIX eCTeCTBeHHO-HAYUHBIX [UCLUIUIMH W JUCLWTUINH
npoeCCUOHAILHOTO LIMK/A, [is TO’ydeHUs obOpa3oBaHuss B obmactsix, He TpeOyromux
yry06/eHHON MaTeMaTHUeCKOH MO/ITOTOBKY;

TOTOBHOCTH U CIIOCOOHOCTEL K 00pa3oBaHHIO, B TOM UHC/le cCaMO0Opa30BaHMIO, Ha MPOTSHKEHUH
BCeli >KM3HW; CO3HATeJbHOE OTHOLIEHWe K HeNpephIBHOMY 00pa30BaHUI0 KaK YCIOBUIO
ycrenrHoi npodeccHoHanbHOMN 1 00ITIeCTBEHHOH /1eSTeTbHOCTH;

TOTOBHOCTB 1 CITOCOOHOCTH K CAMOCTOSITE/ILHOM TBOPUECKOW ¥ OTBETCTBEHHOM ZIeATe/TbHOCTHY;
TOTOBHOCTbH K KOJUIEKTUBHOU paboTe, COTPYJHUYECTBY CO CBEPCTHUKAaMH B 00pa30BaTe/IbHOM,
0OITleCTBEHHO ~ TI0JIe3HOM,  yueOHO-MCC/IeIoBaTe/IbCKOW, TIPOEKTHOM W APYTHUX  BHAAX
JlesITeIbHOCTH;

OTHOLLIEHWe K TpodecCHOHaNbHON JesTeNbHOCTU KaK BO3MOXKHOCTM YyuyacTHsi B pelleHUU
JIMYHBIX, 00IIIeCTBEHHBIX, TOCY/IaPCTBEHHBIX, 00I[eHAI[MOHAIBHBIX TPOOsIeM;

MemanpeoMemHbIX:

YMEHUEe CaMOCTOSITE/ILHO OTIPEe/IENATD L8N AeATe/TbHOCTH U COCTAB/IATh I/1aHbI [IeATETbHOCTH;
CaMOCTOSITE/ILHO ~ OCYIIeCTBJISIT, KOHTPOJMPOBaTh UM  KOPPEKTHPOBaTh JesTeNbHOCTE;
HCII0JIb30BaTh BCe BO3MOXKHBIE PECYPCHI /Il JOCTWKEHUS TIOCTABIEHHBIX 1[e/Ied U peann3alyu
TUIaHOB ZIeSITe/IbHOCTH; BLIOMPATh YCIIEIIHbIE CTPATETHH B PA3/IMUHBIX CUTYaLUsAX;

yMeHHe TIPOAYKTUBHO OOIaThCA ¥  B3aWMOJIEMCTBOBAaTh B  MPOIeCCE  COBMECTHOU
JeSITeNIbHOCTH, YUYWUTBIBATh TO3UI[UM APYTMX YYAaCTHUKOB JeATeNBbHOCTH, 3(h(heKTUBHO
paspeliiatb KOHQIUKTHI;

B/aJileHWe  HAaBBIKAMM  TI03HABATe/bHOW,  yueOHO-UCCIeNOBaTe/IbCKOM W TMPOEKTHOM
JeATeIbHOCTH, HABbIKAMM  paspellieHuss 1pobsieM; CrnocoOHOCTb U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIleHHs PAaKTHUEeCKUX 3a/jau, IPUMEHEHHIO Pa3TuuHbIX
METO/IOB MO3HAHMS;

TOTOBHOCTH W  CHOCOOHOCTH K  CaMOCTOSITeJIbHOW — WMH(OpPMAIMOHHO-TT03HABATETbHOU
JlesITeIbHOCTH, BKJTIOUAsi YMEHHe OPUEHTHPOBATHCS B PA3/IMUHBIX UCTOYHUKAX MHGOPMALIUH,
KPUTUYECKH OLIEHWBATh W WHTEPIIPETHPOBATh WH(OPMALMIO, TIOMyYaeMyi0 W3 pa3/UuHBIX
HCTOYHUKOB,;

B/IaJileHre SI3BIKOBLIMU CPE/ICTBAMH: YMeHHe SICHO, JIOTUUYHO W TOYHO W3JIaraTb CBOIO TOUKY
3peHusI, UCTI0/Ib30BATh a/IEKBATHbIE SI3bIKOBLIE CPE/ICTBA;

BJIaIeHUe HaBbIKaMU T03HABaTe/IbHOUM pedieKCUH KaK OCO3HAHMSI COBEPIIAEMBIX [IeMCTBUN U
MBIC/TATE/TBHBIX MPOL[eCCOB, MX Pe3y/TbTaTOB U OCHOBAHHWH, IPAaHUL] CBOETO 3HAHWS U He3HAHUS,
HOBBIX TI03HAaBaTeNbHbIX 3aJia4 U CPeACTB /IS UX JOCTIKEHMUS;

1]eJIeyCTPEeM/IEHHOCTb B TOWMCKAaX W TPUHSITUM DelleHrH, cooOpasHTeNbHOCTE U UHTYHIIWS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX TIPeJCTAaBJIeHUM; CIIOCOOHOCTL BOCIIPUHUMATL KpacoTy u
rapMOHHIO MUPa;



* npeoMemHbix:

— c(OpMHUPOBAHHOCTH TIPeZCTaB/IeHU O MaTeMaTHKe KaK YaCTH MHPOBOM KYJbTYPHI U MecTe
MaTeMaTUK{ B COBPEMEHHOH I[UBW/IM3ALIMH, CII0co0ax OMMCAHUSA SBJIEHUM peabHOTO MUpPA Ha
MaTeMaTHYeCKOM SI3bIKe;

— Cc(OpPMHUPOBAHHOCTb IIpeJCTaBlIeHUA O MaTeMaTHMUeCKUX TIOHATHSIX KaK BaKHEMIINX
MaTeMaTU4YeCKUX MOJe/sX, IO3BOSIIONIUX ONUChIBaTh W M3yyaTh pasHble MPOLIeCCH U
SIBJIEHUST; TIOHMMaHKe BO3MOKHOCTH aKCHOMAaTHYeCKOTO TIOCTPOEHUSI MaTeMaTHIeCKUX TeOpHif;

— BJaJleHWe MeTOlaMH [I0Ka3aTe/lbCTB U aJTODUTMOB peIlleHHs, yMeHHe WX TPUMEHSTh,
MIPOBOJUTE [JOKa3aTe/ibHbIe PACCYKeHHUs B X0/ie PelleHus 3a/ay;

— BJaJleHWe CTaHJAPTHBIMU TIpUeMaMHM pelleHHWs palUOHaJbHbIX W UppaLMOHA/bHBIX,
MOKa3aTe/bHbIX, CTeNeHHbIX, TPUrOHOMETPUUECKUX YPaBHEHHWN U HepaBeHCTB, UX CHUCTeM;
HCII0J/Ib30BaHUe TOTOBBIX KOMIIbIOTEPHBIX IIPOrPaMM, B TOM UHCJIe /ISl TIOMCKA IyTH pelleHus
Y WUTIOCTPALIMK pellleHus1 ypaBHeHH 1 HepaBeHCTB;

— c(OpPMHPOBAHHOCTD TPE/ICTaB/IeHHI 06 OCHOBHBIX MOHSATHSX MaTeMaTUUYeCKOr0 aHaInu3a U MX
CBOWCTBaxX, BJ/afiecHHe yMEHHWEeM XapaKTepu30BaTb I[0BefleHHe (YHKLWH, MCI0/Ib30BaHHe
TIOTyYeHHBIX 3HAHUH /151 OTIMICAHVSI M aHA/IN3a peaslbHbIX 3aBUCHMOCTeH;

— BJaJleHWe OCHOBHbIMHA TIOHATUSIMM O TUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
¢urypax, HuX OCHOBHBIX CBOWCTBax; C(OPMHPOBAHHOCTb YMeHHS  pAaClO3HaBaTh
reoMerprueckie GUrypbl Ha UepTe)kaX, MOJe/siX U B peaJbHOM MUpe; IpUMeHeHUe
WU3yUYeHHBIX CBOMCTB reometrpuueckux ¢uryp u Gopmys /s pelleHUs TeOMeTPUUeCKUX 3aiau
Y 33/1a4 C MPAKTUYEeCKUM COJIep>KaHUEeM;

— ¢(hOopMUPOBaHHOCTh TIpPe/ICTaB/IeHUM O MpoLeccax W sBAEHUSX, UMEIOIIUX BepOSITHOCTHBIN
XapakTep, CTaTUCTUYEeCKUX 3aKOHOMEPHOCTSIX B peajbHOM MHpe, OCHOBHBIX MOHSITHUSX
37leMeHTapHOW Teopud BepOSITHOCTEeHW; YMeHWW HaxXOAuThb U OLeHWBaThb BepPOSITHOCTU
HACTYTI/IEHUs] COOBITHI B TIPOCTEUIINX TIPAKTUUECKUX CUTYALUSX U OCHOBHBIE XapaKTePUCTUKU
Cly4yalHbIX BeJMUKH;

— B/afieHHMe HaBbIKAMM HCIIO/Ib30BaHUSI TOTOBBIX KOMITBIOTEDHBIX IPOrpaMM IIpH pellieHud

3a71au.

COJEPKAHUE YUEBHOW OUCLIUIIINHBI

BBenenue

MaremaTtuka B Hayke, TeXHUHKe, 3KOHOMHUKE, I/IHCl)OpMaI_H/IOHHLIX TeXHOJIOTUAX U Hp&KTH‘lECKOfI
JesitenbHOCTH. Llen u 3ajaud  W3yueHUsi MaTeMaTMKUM Tipu  ocBoeHuu rmipodeccuit CIIO u
crierianbHOcTelt CIIO.

AJIT'EBPA

Pazsumue noHssmusi o uucne

Llesble u parpioHanbHbIe yucia. [lelicTBuTenbHbIe Uncsa. IIpubaudiceHHble 8bIUUCAEHUS.
KomnaekcHble uucaa.

KopHu, cmeneHu u n02apugpmbl

Kopau u cremenu. KopHu HaTypanbHON cTemeHM M3 uucia W uUX cBoiictBa. CremneHu C
paLOHA/LHBIMU TI0Ka3aTessiMU, MX CBOMCTBA. CTeTieHH C JelCTBUTELHBIMY TOKasaTesiMmu. Ceolicmaa
cmeneHu ¢ delicmeumesbHbIM NOKazamesnem.

Jlorapudm. Jlorapudpm umcaa. OcHOBHOe JiorapudMHUUECKOe TOXKIECTBO. JlecATHUHBIE W
HaTypasibHble jjorapudmel. [IpaBuna gelictBuii ¢ norapudmamu. I[lepexos K HOBOMY OCHOBaHHIO.

IIpeo6pa3oBaHue ajiredpanyeckux BbIpaxkeHuil. [Ipeobpa3oBaHye paliOHATBHBIX,

VPPALMOHA/IBHBIX CTETIEHHBIX, TIOKA3aTe/IbHBIX U JIOTapU(PMUUYECKUX BBIDAKEHHUH.

ITpakmuueckue 3aHamus

Apubmerrnueckue AeWCTBUS HaJ UYHCAAMH, HaXOKAeHWe NPUOMDKeHHBIX 3HaueHWH BeJMUHH U
TOTPEIIHOCTeNH BBIYUCIEHUH (aOCOMIOTHON U OTHOCUTE/ILHOM), CDABHEHHE UHC/IOBBIX BBIDAKEHHH.






BbluncneHue 1 cpaBHeHHe KOpHell. BrirosHeHre pacueToB C paiviKanaMH.

PemieHne uppalMoHa/bHBIX ypaBHeHuil. HaxokzeHue 3HaueHWi cTereHel C pallMOHA/JbHBIMU
rokasatenssmu. CpaBHeHue crerieHeid. IIpeoOpa3oBaHysi BBIpDaKeHHH, COZlepyKallliX CTereHH. PelreHre
T0Ka3aTe/bHBIX YPaBHeHUH.

PelnieHvie NpuK/IaiHBIX 3ajau.

HaxoyxzeHne 3HaueHui jioraprdma 1o Mpou3BoILHOMY OCHOBaHMUIO. [lepexo/; OT OHOTO OCHOBaHMS
K Jpyromy. BroiunciieHne u cpaBHeHHWe jorapugmoB. JlorapudmupoBaHre U TIOTeHL[POBaHUe
BbIP&KeHUH.

[TpubmkeHHbIe BEIYMCTIEHNS U PellieHus] PUK/IaHBIX 3aziau. Pereruve

Jiorapu(MUUeCcKUX ypaBHEHUIA.

OCHOBGBI TPUT'OHOMETPNU

OcHOBHBIE TTIOHATHUA

PaguanHas Mepa yria. BpawaTtensHoe aBuwkeHre. CHHYC, KOCHHYC, TAHI'€HC U KOTaHT€HC UUCIa.

OCHOBHEBIE TPUTOHOMETPHUUECKHE TOXXAeCTBd

dopmysbl ipuBesieHus. Popmyiibl ciiokeHUs. PopMysibl yaBoeHus: Popmysibl nono-
BUHHO20 yaAa.

[Tpeobpa3oBaHus TIPOCTEUIINX TPUTOHOMETPHUUECKUX BbIPAKEHHM

ITpeobpa3oBaHue CyMMBbI TPUTOHOMETPHUUECKUX (PYHKIWI B TTPOM3Be/IeHNEe U TIPOU3BEIEHUS B CYMMY.
BbipadiceHue mpueoHoMempuyeckux (pyHKyuli uepe3 maHzeHc NOA0BUHHO20 apayMeHmd.

TPHFOHOMETPI/I‘-IECKI/IE YPaBHEHHA U HEPABEHCTBA

IMpocreiiiie TpUroHOMeTprUecke ypaBHeHUs1. [Ipocmeliwiue mpueoHoMempuyecKue HepageHcmed.
O0parHble TPUroHOMeTpHUYecKHe (PYHKIIMH. APKCHUHYC, apDKKOCHHYC, apKTaHT €HC.
ITpakmuueckue 3aHamus

PapviaHHBIN MeTo/| U3MepeHUsl YT/IOB BpalljeHHs U CBsI3b C TpaJiyCcHoi Mepoil. OCHOBHbIe
TPUTOHOMETPHUUECKHE TOX/EeCTBa, (GOPMYJIbI CJIOKEHUs, YABOeHH s, Tpeo0pa3oBaHue CYMMBI
TPUTOHOMeTpUYeCKUX (YHKIMM B TIPOM3BeZieHHe, MpeoOpa3oBaHue TPOH3BeIeHUS
TPUTOHOMeTpUYeCKUX (YHKIM B cymmy. [IpocTeiiiiiiie TpUroHOMeTpHUeCKIie YPaBHEHUS 1
HepaBeHCTBaA.

O6paTHBbIe TPUrOHOMeTpHUUeCcKre (PyHKIMH: apKCHHYC, aPKKOCHHYC, apKTaHT'eHC.

@DYHKI[MY, UX CBOKCTBA U rpauKu

®ynkiuu. O61acTh onpe/e/ieHNst 1 MHOKECTBO 3HaueHHH; rpaguk QyHKLNH, TOCTPOeHHe TpagUuKoB
(YHKLIMIH, 3a/IaHABIX pa3IMYHBIMU CII0CO0aMU.

CaoiictBa (yHKUMU. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHWUYEHHOCTb, TEPUOJUUHOCTE.
[TpoMeXXyTKKM BO3pacTaHUsi W yObIBaHMs, HauboOJblllee ¥ HaUMEeHblee 3HAYeHHsl, TOUKU KCTPEMyMa.
I'padyueckasi uHTeprnpetausi. [IpuMeps! (YHKIMOHAMBHBIX 3aBUCUMOCTEM B peaslbHBIX Tpoljeccax U
SIBJIeHUsIX. AprdMeTUyecKre oTiepaliiy Hafl QYHKIVSIMHU.

CnoxxHast pyHKUMs (Komriosuuys). [ToHssmue o HenpepblBHOCMU PyHKYUU.

Oo6patubie QpyHkuu. Ob6nacmb onpedeseHuss u obaacmp 3HaueHull obpamHoll yHkyuu. I'papux

obpamHoli pyHKyuu.
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CrerneHHble, IOKa3aTe/bHbIe, TOrapupMUUecKue 1
TPUTOHOMETPHUYECKHE (PYHKLMU.
OO6paTHble TPUTOHOMEeTpUYEeCKre (PyHKLUU

Onpezenenvis GyHKLMM, UX CBOMCTBa U rpavKy.

IMpeo6pa3oBanus rpadukoB. [TapaiensHBIH EPeHOC, CUMMETPHsI OTHOCHUTELHO OCel KOOpAWHAT U
CUMMETPHsI OTHOCUTEe/IbHO Hauasla KOODJAWHAT, CUMMETPHsI OTHOCHUTENBHO TIPSIMOM y = X, pacTsDKeHUe U
CKaTue BJIOJIb OCeil KOOp/AWHAT.

ITpakmuueckue 3ansamus

ITpuMepbl 3aBUCUMOCTeM MeXJy TepeMeHHBIMH B peasibHbIX TPOLeccax U3 CMeXHbIX AUCLIAILIVH.
Onpegenenne GyHKIWiA. [TocTpoeHue 1 uteHne rpadukoB GyHKImM. ViccienoBanue pyHkimn. CBoCTBa
JIMHEAHOM, KBaJpaTHUYHOM, KyCOUHO-TMHEHMHOW | [JpoOHO-IuMHelHoW GyHKIui. HemnpepoiBHbIe u
nepronueckrie GpyHkuyu. CBOWCTBa U TpadyKy CHHYCA, KOCHHYCA, TAHreHCa U KoTaHreHca. O6paTHbie
¢yskuun ¥ ux rpaduku. OOpaTHble TpUTOHOMeTpUYeckue (GyHKUMH. [Ipeobpa3oBaHust rpaduka
¢dyHkimu. TapmoHuueckuie Kosebanusi. [IpukiaiHbIe 3a/jaun.

[TokazaTenbHbIE, JlorapudMUUecKie, TPUTOHOMEeTpUUeCKre YPaBHeHHUsI U HepageHcmed.

HAYAJTA MATEMATNYECKOI'O AHAJIN3A

ITociepoBarenbHocTH. CrIOCOOBI 33/]aHUsT U CBOWCTBA YKMC/IOBBIX M10C/I€/I0BAaTeIbHOCTEH.

ITonsimue o npedene nocnedosamenbHocmu. CyujecmgogaHue npedead MOHOMOHHOU O2pAHUUeHHOU
nocsnedosamenbHOCMU. CymMUpoBaHue 1ocJieloBaTe/IbHOCTEM. BeckoneuHo yObIBaromas
reomMeTpyyecKas IPOrpeccusi U ee cymma.

IIpou3BoaHas. [ToHATHE O TIPOM3BOAHOW (YHKIMM, €e TeOMeTPUUeCKUd W (PU3NUECKUH CMBICI.
YpaBHeHue KacarespHOM K rpaduky QyHkiuu. IIpon3BojHBIE CYMMBI, Pa3HOCTH, IIPOM3Be/eHMUSs,
yacTtHele. [Ipou3BOAHBIE OCHOBHBIX 3/IeMeHTapHbIX GYHKUMNA. [IpyMeHeHMe TIPOU3BOJHOW K
WCCIIeIOBAaHUIO QYHKIMIA U MOCTPOeHUI0 rpadukoB. ITpou38odHble 06pamHoll pyHKYuUu u Komnosuyuu
¢yHkyuu.

[Tpumepsl KUCTIONB30BaHKS TIPOM3BOAHOM A1 HAXOK/AEHWs HAWIYUIlIero pelleHus B TIPUK/IaJHBIX
3aziauax. Bropas mpon3BojHasi, ee reoMeTpHUeCKUid U ¢pu3NUeckuii cMbIc. HaxokaeHre CKOpOCTH /ISt
TpoLiecca, 3aZlaHHOro (HOpMyJI0M U TpaUKOM.

ITepBoo6pa3Hasi u uHTerpas. IIpuMeHeHre Ompe/ie/IeHHOTO WHTerpasia Jijisi HaXOXKAeHUs IIOMaAn
KpUBO/IMHeWHO! Tpaneuun. Popmyna HeiotoHa—I/lefibuuna. I[lpuMepsl mpuMeHeHHs WHTEerpaia B
(hu3vKe U reoMeTpUH.

ITpakmuueckue 3ansamus

YucsioBast 1OC/Ie/[0BaTeNbHOCTD, CIIOCOOBI ee 3aflaHMsl, BBIUMICIEHUS UYIE€HOB I10C/TeZ0BaTeHHOCTH.
[Tpepen mocnenoBaTenbHOCTH. beckoHeUHO yOBIBarOII[asi reOMeTpHUYecKast IIpOrpecCHs..

ITpou3sBosHas: MexaHUUeCKUi U TeOMeTpUUeCKHi CMBIC/T TIPOU3BOJHOM.

YpaBHeHue KacateqbHOM B 00imjem Buge. IlpaBwia u dopmyssl auddepeHMpoBaHus, Tabmiiia
NPOU3BOJHBIX 3/IeMeHTapHBIX (QyHKIMH. MccnenoBaHve GYHKIOMA C  TIOMOIIBIO  [TPOU3BOZAHOM.
HaxoxzeHrie HanbobIIero, HAMMEHBIIIETO 3HAUEHUS] U SKCTPeMAaJIbHBIX 3HAUeHUH (YHKLIUH.

Wurerpan u rmepBoobpasnHasi. Teopema HbioroHa—JleiiOHuija. [IpuMeHeHre WHTerpaaa K
BBIUMC/IeHHIO (PU3MUYeCKUX BeJIMUMH U TIOLIa 1ei.

YPABHEHUVA N1 HEPABEHCTBA

YpaBHeHUsI M CHCTeMbl ypaBHeHHMil. PaljMoHasnbHble, WppalMOHa/bHbIE, TIOKa3aTeJbHble WU
TPUTOHOMeTpUUeCKre YPaBHEHUSI U CUCTEMBI.

PaBHOCUIBLHOCTH YpaBHEHUM, HEPaBEHCTB, CUCTEM.

OCHOBHbBIE TIPHEMbI WX pellleHus (pa3fiokKeHWe Ha MHOKHUTEH, BBEJIEHHE HOBBIX HEW3BECTHBIX,
TMO/ICTAHOBKA, rpaduueckuii MeTof).

HepagpencTBa. PaiioHasbHBIE, WppAlMOHA/BHBIE, TIOKa3aTelbHblE W MpU20HOMempuuecKue
HepaBeHCTBa. OCHOBHBIE TIPUEMBI UX PellleHMUs.

Hcnosb3oBaHue cBoiicTB U rpa¢uKoB (pyHKLM IIPU pellieHNH YPaBHEHUI U HepaBeHCTB.

Mertoz nHTEepBanoB. M300paskeHre Ha KOOPAMHATHOM TVIOCKOCTH MHOKEeCTBA PellleHUui YpaBHeHU! U

HEPABEHCTB C JBYMs TIePeMEHHBIMHU U UX CUCTEM.
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ITpuknaonbie 3adauu

[TprmeHeHMe MaTeMaTHUeCKUX METO/OB i/l PellleHusl CoZiepyKaTe/IbHbIX 3a/jau U3 pa3-JIMUHbIX
obacTeli HAyKH U TPAKTHUKU.

WuTepripetanus pe3yJ/ibTaTa, yueT peasbHbIX OrPaHUUeHUH.

ITpakmuueckue 3ansamus

Kopnu ypaBHeHmii. PaBHOCHILHOCTE ypaBHeHUH. [Ipeobpa3oBanue ypaBHeHUA. OCHOBHEIE TTPHUEMBI

pelleHUs ypaBHeHU. PellieHue cucteM ypaBHeHU. Mcrionb3oBaHMe CBOMCTB U rpaMKOB (PyHKLMIMA

[I7IsI pellieHUs] ypaBHEHUM Y HepaBeHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEM

OneMeHTbl KOMOMHATOPUKHU

OCHOBHBIE TIOHSITUA KOMOMHATODUKU. 3alaud Ha TMOJCYET UHWC/IA pa3MelleHHH, TepecTaHOBOK,
coueraHuii. PerieHue 3agau Ha Tniepebop BapuaHToB. Popmyna 6uHoma HeioToHa. CBoicTBa
OuHOMUHABHBIX KO3 dureHToB. TpeyroybHUK ITackars.

OnemMeHTbl TEOPUM BEPOSITHOCTEMN

Co0OpITHe, BEpOATHOCTH COOBITHS, CJOKEHWe U YMHOXKeHHe BeposiTHOCTel. [loHsmue o
He3agucumocmu cobbimuli. /JuckpemHas cayualiHas eenauyuHd, 3aKOH ee pacnpedeneHusi. Yucnaoeble
Xapakmepucmuku OUCKpemHoU cyyaliHoll eeauyuHbl. IToHsmue o 3akoHe 60abwux yucen.

O/IeMeHThbl MaTeMaTHUeCKOW CTaTUCTUKHU

ITpepcraByieHue JaHHBIX (TabMUIBI, UarpaMMBl, TPadUKN), eeHepaabHAs COBOKYNHOCMb, 8bI60PKA,

cpedHee apugmemuueckoe, meouaHd. I[loHsamue o 3adauax mamemamuueckoli Cmamucmuku.

PeweHue npakmuueckux 3a0au ¢ npuMeHeHueM 8eposiMHOCMHbIX MemMo008.

Ilpakmuueckue 3aHsamus

HWcropusi pa3BUTHsI KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH M CTaTUCTHKU U UX POJIb B Pa3IMUHBIX
cdepax uesOBeueCKOW >KM3He[esTeNbHOCTH. IIpaBuia KOMOWHATOpUKHU. PellieHWe KOMOWHATOPHBIX
3afau. Pasmenienus, coueTaHuss W mepecTaHOBKW. buHoM HplooTOHa M TpeyronmpHUK [lackans.
IIpuknazsHble 3afaun.

Kiaccuueckoe oripe/iesieHre BepOSITHOCTH, CBOMCTBA BEPOSITHOCTeH, TeopeMa O CyMMe BepOSITHOCTeH.
Borunciienve BepositTHocTel. [lpuknaanbie 3afiaud. [IpefcTaBineHue UuCIO-BbIX AaHHBIX. [IpuKagHbie
3a/jauu.

I'EOMETPUA

HpﬂMble U nj1ockocmu 8 npocmpdaHcmee

B3anmHOe pacriosio’keHre ABYX MPSMBIX B MPOCTPaHCTBe. Ilapasuie/lbHOCTb TPSIMOM U TJIOCKOCTH.
[MapannenbHOCTE TWIOCKOCTeH. [lepmeHAMKY/ISPHOCTE TIPSIMOM WM IUIOCKOCTH. IlepreHAVKYynsip u
HAKJIOHHas. YTO/ MEXJy TpPSMOH M TIJIOCKOCTBIO. JIBYyrpaHHBIA yroj. YTon MeXAy TMI0CKOCTSIMU.
[TeprieHAVKYISIPHOCTD [IBYX TJIOCKOCTEH.

Teomerpuueckve  npeoOpa3oBaHUs  TPOCTPAHCTBA:  TMapajUlefibHBI  MEpPeHOC,  CUMMETpUS
OTHOCUTE/IbHO MJI0OCKOCTH.

IMapannenbHoe — TipoeKTUpoBaHWe.  Iliowjadb  opmoeoHanbHOU — npoekyuu.  VI3obpakeHue
MPOCTPaHCTBEHHBIX (DUTYP.

MHororpaHHUKU

Bepmusel, pebpa, rpaHi MHOTOrpaHHUKa. Paszeepmka. MHOzo2paHHble yenbl. Bbinykible
MHOo202paHHuKU. Teopema Jlinepa.
IMpu3ma. [psimast 1 HakioHHast ipy3Ma. IIpaBusibHas npusma. Ilapamenenunes. Kyo.
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ITupamupa. [IpaBunbHas nupamuza. Y ceyeHHas nupamuga. Tetpasap. CuvMMetpun

B Ky0e, B mapasuiesienivriesie, B ipu3Me u nupamuzie. CeueHust Ky0a, IPU3MBI U

NYpamMu/bl.

IMpepcraBieHre O TIPaBWIBHBIX MHOTOTDaHHUKAaX (TeTpasgpe, KybOe, OKTa3zpe, AoneKasape H
UKocaszpe).

Tesia ¥ MOBEPXHOCTHU BpalL|eHUs

[lunuHAp M KoHyc. YceueHHBIH KOHyc. OCHOBaHMe, BbICOTa, OOKOBasi IIOBEPXHOCTh, 0bOpasyromas,
passepTtka. OceBble CeyeHHUsI U CeueHuUs], Tapasiie/lbHble OCHOBaHUIO.
ITap u cepa, ux ceuenus. KacarenpHas 10cKocTh K cdepe.

V3mepeHus: B reoMeTpuu

O6beMm u ero usmepenue. ViHterpansHas popmysia o6bema.

®opmyiibl 00beMa Kyba, MpsIMOYTo/IbHOTO Tapasiiesienuriesia, Mpyu3Mbl, HUIMHAPA. DopMy/ibl 00beMa
MUpaMU/IBl U KOHyca. DopMysibl TIONA/IU TOBEPXHOCTeH IUIMHAPA U KoHyca. ®opMyJibl 00beMa Iapa v
miomaau cepsl.

IMopo6ue Ten. OTHOLIEHUS IO/l TTOBepXHOCTeH U 00beMOB MOJJ0OHBIX Tel.

KoopauHaTthel ¥ BEKTOPBI

[IpsimoyrosbHast (JeKkapToBa) cUCTeMa KOOPAWHAT B TpocTpaHcTBe. dopMysia pPacCTOSIHUS MeXAY
JIByMsI TOUKaMH. Y paBHeHUS Cepbl, N10CKOCMU U NPAMOL.

BekToprl. Mogyne BekTopa. PaBeHCTBO BeKTOpOB. Cii0kKeHHe BEKTOPOB. YMHOXKeHHe BeKTopa Ha
yucno. Pa3no)keHre BeKTOpa M0 HampaB/ieHUsIM. YTO/I MeX/y ABYMs BeK-TopaMu. [IpoeKkiyst BeKTopa Ha
ocb. KoopavHatel BekTopa. CKasiipHOE NPOX3Be/jeHHe BEKTOPOB.

Vcnionb30BaHue KOOPJUHAT U BEKTOPOB IPY PellleHNH MaTeMaTHUeCKUX U TIPUK/IAZHBIX 3aJau.

ITpakmuueckue 3aHamus

[Mpy3Haky B3aWMHOTO PACIOIOXKeHUs MPSMBIX. YTO MeXy NpsiMbIMUA. B3arMHoe pacriojioykeHue
MpsSIMbIX U TIOCKOCTed. IleprieHAWKY/SP M HAKJOHHAsg K TUIOCKOCTH. YTOM MeXAy TIpSIMOM WU
IIOCKOCTBI0. TeopeMbl O B3aWMHOM pacrio/IOKeHWH TMPSIMOM U IUIOCKOCTH. Teopema 0 Tpex
TeprieHJuKysipax.

[Ipu3sHaku 1 CBOMCTBA Mapasiie/bHbIX U MepreH UKy ISPHBIX TUIOCKOCTel. PaccTosiHue OT TOUKHU 0

TJIOCKOCTH, OT TIPSIMOM /10 TVIOCKOCTH, PacCTOSTHUE MeXXy
IUIOCKOCTSIMH, MeXKIy CKDeL[UBAIOIINMUCS TPSIMBIMHA, MeXAy TIPOU3BOJMBHBEIMUA —(uUrypamu B
TIPOCTPAHCTBeE.

IMapasnnensHoe TPOEKTHPOBaHME W ero CBOMCTBa. Teopema o naowjadu Opmo2OHAAbHOU NpoeKyuu
MHO20Y20/1bHUKA. B3avMHOe pacrioioykeHe POCTPaHCTBEHHBIX QUTYP.

PasnuuHble BUIBI MHOTOTPAaHHHMKOB. MX wu3obpaxenus. CeueHus, pa3BepTKH MHOTOTPAaHHUKOB.
[Tnoujage mOBepXHOCTH. Buapl cuMMerpuii B mpocTpaHcTBe. CHMMETpPHsl Tel BpalleHUS U
MHOTOTDAaHHUKOB. BhIUHC/IEHHE TII01a el 1 00beMOB.

Bexkrops!. leficTBusi ¢ BekTopaMu. [leKkapToBa crcTeMa KOOPAMHAT B IIPOCTPaHCTBe. Y paBHeHuUe
OKPY’KHOCTH, C(epsl, IJIOCKOCTH. PaccTosiHIe MexXly TOUKaMu. [IeliCTBYsI C BEKTOpaMH, 3a/JaHHBIMU
KoopauHatamu. CKassipHOe TIpOM3BeZieHHe BeKTOPOB. BeKTOpHOe ypaBHeHHe TIPSIMOi U TJIOCKOCTH.

HVcnions30BaHue BEKTOPOB MPH [j0Ka3aTe/bCTBe TeopeM
CTepeoMeTpHH.

[y BHeayJUTOPHBIX 3aHATHI CTYJEeHTaM Hapsily C pellleHreM 3a/lau U BBITIOJHEHUs] TIPaKTHUeCKUX
3aZlaHu MOYKHO TIPEJJIOKUTb TeMbI UCC/Ie[JOBaTe/IbCKUX U pedepaTUBHBIX PabOT, B KOTOPBIX BMECTO
cepuii OTAeNbHBIX MEJKHX 3afiad W YIPaKHEeHWH TMpeJIararoTcsl CIOJKeTHBIe 33/jaHusi, TpeOyroie
JJIUTEIbHOW paboThl B paMKaxX OJHOW MaTeMaTMyeCKOW CHUTyaldd. OJTH TeMbl MOTYT ObITb Kak
VH/MBU/YalbHBIMU 33/JaHHSIMU, TaK Y TPYMIIOBBIMU /IJIs1 COBMECTHOTO BBITIOJTHEHUSI UCCJIe/[OBaHUS.

IMpumepHble membl pepbepamos (00K1ado8), ucciedos8amenbCKUX NPOEKmMos

* HemnpepsiBHEIE ApOOH.
 TIpuMeHeHHe CI0XKHBIX MPOLIEHTOB B 9KOHOMUUECKHUX PAaCueTax.
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ITapannenbHOe POEKTUPOBaHUE.

+ CpepHye 3HauUeHUs U UX NPUMEHEeHHUe B CTAaTUCTHKE.

* BekTOpHOe 3a/jaHKe MPSMBIX U IJIOCKOCTel B IPOCTPAHCTBE.
» Cro)xeHre TapMOHUYECKUX KOieOaHuH.

» ['padmueckoe pellieHre ypaBHEHUI U HEpaBEHCTB.

» [lpaBuibHbIe U NOJ/yTIpaBU/IbHbIE MHOTOIDaHHUKH.

» KoHunueckye ceueHUs ¥ UX IpUMEHEHHE B TeXHUKe.

» [lonstue guddepeHLrana U ero NpUIOXKeHHsI.

+ CxeMbl IOBTOPHBIX UCTIbITaHUM BepHy/u.

» NcenepoBaHue ypaBHeHMM U HEPaBEHCTB C IIapaMeTPOM.
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TEMATUYECKOE ITJIAHUPOBAHUE
TexHHUUYeCKUM, COlUaTbHO-95KOHOMUYECKUM TTPO(PUIN
nipoeccroHaTLHOTO 00pa3oBaHus

ITpu peanu3anyu coiep>XaHust 0011ie00pa3oBaTe/TbHON yueOHOM AUCIMTIIMHBI « MaTeMaTHKa: anrebpa
YW Hayaja MaTeMaTHMUYeCKOTO aHa/u3a; reoMeTpusi» B mpefenax ocsoenuss OITOIT CITO Ha 6ase
OCHOBHOI0 0011[ero obpa3oBaHMsl C TOyueHHeM cpegHero obiiero obpasosanus (ITITKPC, TIIICC3)
MaKCHUMarbHasl yueOHasi Harpy3Kka 00yuaromyxcsi COCTaBIIsIeT:
* 110 creiuanbHOCTIM CITO TeXHUUeCKOTO W COIMaIbHO-3KOHOMUYecKoro npoduieii — 351 yac.
W3 Hux ayauropHas (oOsi3aTenibHasl) Harpy3ka OOyYaroIUXCsl, BK/IFOUasi TIPAKTUUYECKHe 3aHSTHS,
— 234 yaca; BHeayJUTOpHasi CaMOCTOsITe/IbHast paboTa cTyzeHToB — 117 vacos.

[IprMepHBIM TeMaTUUYeCKWH TIaH

KonnyecTBo uacos
Buj| yueGHoi padoThI
ITpoduan npodeccuonansHOro odpa3oBaHus
. COLA/IBbHO-
TeXHHYeCKHH -~
3KOHOMHUYEeCKHUH
AypuropHble 3auaTus. CojepxaHue o0yuyeHUs Ipodeccun CIIO CnenuanbHoctu CITO
BgegeHue 2 2
Pa3BUTHe IOHATHSA O UKC/Ie 10 10
KopHu, cTeneHy U norapudmel 26 26
OCHOBBI TPUTOHOMETPUH 24 24
OyHKUMY U rpapUKy 18 18
YpaBHeHUs U HEpaBeHCTBa 8 8
Hauana matemaTryeckoro aHaivsa 38 38
[TpsiMble U MJIOCKOCTH B IPOCTPAHCTBe 20 20
KOOp/MHATEI U BEKTODBI 20 20
MHOTOrpaHHUKY U KPYTJ/Ible Tefa 46 46
Kom6uHaTopHKa 6 6
OJieMeHTbI TeOpUU BepOSITHOCTeN U MaTeMaTU4yeCKon
CTaTHCTHKH 12 12
TToBTOpeHuUe 4 4
Hroro 234 234
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KOHUYdHue ma6/1uqbl

Ko/mmuecTBo yacos
Buj; yueGHoi# padoThbI
Ipoduau npodeccuonanbHOro oGpa3oBaHus
. COLA/IBHO-
TeXHHYeCKHH .
IKOHOMUYECKHH
AypuropHbie 3auaTus. CojgepxaHue o0yueHUsn Ipodeccun CIIO CnenuanbHoctu CITO
BHeayauTOpHasi caMocToATe/IbHasA padora
IToaroToBKa BBICTYTI/IEHUH TI0 33/|JaHHBIM TeMaM, 117 117
JIOK/1a/10B, pecepaTos, 3cce, MHAWBUAYAIBLHOTO MPO-
€KTa C UCI0/Ib30BaHNEM WH(POPMAI[MOHHBIX TEXHO-
JIOTU# U Ap.
IIpomesicymounas ammecmayus 6 ¢popme 3Kk3ameH/IK3ameHa
Bcero 351 351

XAPAKTEPUCTUKA OCHOBHBIX B1/10OB yuebHoii
OEATEJIBHOCTU CTY JEHTOB

CojepxaHue 00yueHHs

XapaKTepuCTHKA OCHOBHBIX BH/[OB IeATeIbHOCTH CTY/[eHTOB
(Ha ypoBHe yueOHBIX JeliCTBHIA)

BBegenue

OsHakOM/IeHHe C PONIbI0 MaTeMaTUKH B HayKe, TeXHUKe, 5KOHOMHKe, HH(OPMAL{HOHHBIX
TEeXHOJIOTHSIX U IIPAaKTHUeCKOH JlesTe/TbHOCTH.

O3HakoM/IeHHe C LeJISIMU U 33/ja4aMy U3yUYeHHs] MaTeMaTHKY ITPY 0CBOeHHUH Mpodeccrit
CIIO u cieypansHOCcTel CIIO

AJITEBPA

Pa3BuTtHe noHATHA
0 yucsie

BeinonHeHue apudMeTHuecKuX eMCTBUI HaJl YMC/IaMH, coueTast yCTHbIe U TCbMeHHbIe
TIpHeMBL.

HaxoxaeHre npub/IKeHHBIX 3HaUeHUH BeJTMYMH U TTOTPELTHOCTel BEIYMC/IeHNH
(abCorOTHOM M OTHOCHUTE/IbHOM); CPaBHEHHE UHC/IOBBIX BBIPDKEHUH.

HaxoxzeHue onMb0K B TIpeoOpa30BaHUsIX U BLIUUCIEHUSIX (OTHOCUTCS KO BCEM ITyHKTaM
NIpOrpaMMbl)

Kopsu, crenenwu, j1ora-
pudMBI

O3HakOM/IeHHe C TTOHSITHEeM KODHS N-f CTelleHH, CBOMCTBaMU Pa/iMKasIOB 1 NPaBHIaMHU
CpaBHEHUsI KOPHEHL.

@dopMyTpOBaHKUe OTpe/ie/ieHust KOPHSI U CBOMCTB KOpHe. BrIuricieHve v cpaBHeHHe
KOpHeH, BbITIO/THEHKE TIPUKUIKA 3HAUEHUsST KOPHSL.

ITpeo6pa3oBaHue YUCIOBBIX U OYKBEHHBIX BHIDAXKEHUH, CO/IEPKALIMX PaIUKaIbL.
BeimonHeHue pacueToB 110 (OpPMyJ/iaM, COZiepKalliiM paJjrKabl, OCYIL|eCTBISs
Heo6X0/IUMble TI0/ICTAHOBKU U NPpeobpa3oBaHusl.

OrpezienieHrie paBHOCUILHOCTH BBID&)KEHUH C pajjfiKanamu. PelieHye MppalioHa IbHBIX
ypaBHEHUI.

O3HaKOM/IEHHE C TIOHSITUEM CTEIeHH C 1eMCTBUTENbHBIM TT0Ka3aTesieM.

Haxo)xzeHrie 3HaueHUH CTereHH, UCI0JIb3Ysl PYU He0OX0IUMOCTH

WHCTPYMEHTAa/IbHbIe CPe/ICTBa.

3anuchIBaHKe KOPHS N-H CTeTeHu B BU/Ie CTeNeH! C APOOHBIM TT0Ka3aTesieM U HaobopoT.
dopMyMpoBaHKe CBONCTB CTeTieHel. BeruriciieHue cTereHeli C paljioHaTbHBIM
TI0Ka3saTesieM, BHINOJTHeHHe NIPUKHAKY 3HaUeHNs CTelleHH, CPaBHeHHe CTelleHel.
ITpeo6pa3oBaHue UMCIOBLIX U OYKBEHHBIX BHIPAKEHHH, COZleprKallliX CTeTeH!, TPUMeHSIsI
CBo¥cTBa. PelnieHre noKa3areibHBIX YPaBHEHHH.

O3HakoM/IeHHe C IPUMeHeHHeM KOpHel 1 CTereHel Npy BbIYMC/IeHUY CPeHUX, [eleHUH
OTpe3Ka B «30J/I0TOM CeYEeHUM».

PeliieHre TIPUK/IA/IHBIX 33/1aU HA CI0XKHBIE TPOLIEHThI

IIpeoOpa3oBaHue anredpandecKux
BbIpa)XKeHUH

BeinonHeHre 1peoOpa3oBaHU  BbIpa)KeHUH, TpHIMeHeHHe (OpMYyJI,CB3aHHBIX CO
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CBOWCTBaMH cTereHel u yoraprmoB. OnpeziesieHre 06/1aCTH OMYCTUMBIX 3HaUeHHH
JiorapuMIUecKoro BblpaxeHusl. PelieHre norapudmMuueckux ypaBHeHHH

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHA

13yueHe pafliaHHOrO MeTO/ja U3MepeHUs1 YTJIOB BpalljeHusl U UX CBSI3U C TPaZlyCHOM
Mepoii. M306pa)keHre YIJIOB BpallleHHUsI Ha OKPY>KHOCTH, COOTHeCeHHe BeJIMYHHBI YTIJIa C ero
[Pacrio/IoyKeHHeM.

®opMyTUpOBaHKUe OIpe/ie/IeHN TPUTOHOMeTPUYeCKX (DYHKIIWH [JIs1 YIJIOB TIOBOPOTA U
OCTPBIX YTJIOB NPSIMOYTO/IEHOTO TPEYTOJIbHUKA M 00bsICHEHNe UX B3aHMOCBSI31

OcCHOBHbBIE TPUTOHOMETPHUYECKHE
TOX/JeCTBa

IIprMeHeHe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB /715l BBIUMC/IeHNs] 3HaUeHN
TPUTOHOMeTPHUeCKHX (YHKLMH 10 OSHOU 13 HIX

IIpeoOpa3oBaHusi MPOCTEHIIIMX
TPUTOHOMETPUYECKHUX BhIPAXKeHHH

W3yuenrie 0CHOBHBIX (hOPMYJT TPUTOHOMETPUH: (OPMYJIbI CIOKEHHS], y/IBOEHMS,
npeoOpa3oBaHKsi CyMMbI TPUTOHOMETPHUECKUX (YHKIMA B TPOU3BeJeHHE U
TpOM3BeZieHHMsT B CyMMy U TIpUMeHeHHWe TIpU BBIUMC/IEHUM 3HaueHus|
TPUTOHOMETPUUECKOTO BbIpDaKeHUS U ympoileHuss ero. O3HaKOM/IeHHe CO
CBOMCTBAMU CHMMeTPUM TOUeK Ha eJUHUYHON OKPY)XHOCTU U TpPUMeHeHHe X
JUTs1 BBIBOZA (hOPMYJI TIPUBE/IeHUS

Ipocreiile TPUrOHOMETPHUUECKHE
ypaBHeHMsI M HepageHCmeda

Pemmerie 1o ¢opMynaM W TPUTOHOMETPUYECKOMY KPYI'y TIPOCTeHIINX
TPUTOHOMETPUUECKUX YPaBHEHUH.

IpumeHeHue OOIIMX METO/IOB pellleHUs] ypaBHeHUH (TIpUBe/ieHre K TUHeHHOMY,
KBaZIpaTHOMY, METO/| pa3/io)KeHWs HA MHOKWMTeJ/M, 3aMeHbl MepeMeHHOM) MpH
pelLleHUH TPUTOHOMETPUYeCKUX YPaBHEHHH.

YMeHHe OTMeuaTb Ha Kpyre pelleHus TPOCTEHIINX TPUTOHOMeTPUYeCKHX|
HepaBeHCTB

ApKCcHHYC, apKKOCHHYC, apKTaHI'€HC Y1 C/Ia

O3HakoMJIeHHe C TIOHSTHEM 00paTHBIX TPUTOHOMETPUUECKUX (PyHKIMH.
W3yueHue onpepieneHnii apkCUHyCa, apKKOCHHYCa, apKTaHI'eHCa

uncna, popmynupoBaHue X, U300pakeHWe Ha eJUHUYHON OKPY>KHOCTH,
TIpYMeHeHYe TIPY PellieHnH YpaBHeHUH

®YHKIIUU, UX CBOVICTBA I TPA®UKU

®ynkiun. [TonAaTHE 0 HeNPEPBIBHOCTH
bynkuuu

OsHakoMJIEHHE C TTOHATHEM [TepeMeHHOM, TpUMepaMu 3aBUCUMOCTel

Me>X7y I1epeMeHHbBIMU.

O3HakoM/IeHHe C TIOHATHeM rpaduKa, orpefiesieHre IPUHAZJIEXKHOCTH TOUKH
rpaduky ¢ynkuun. OnpegeneHue o ¢hopMyJie POCTeHIIel 3aBUCMMOCTH, BH/a
ee rpaduka. BripaxkeHue 1o ¢popmysie oJHOM lepeMeHHOM uepe3 [pyrue.
OsHakoMmJ/IeHHe c onpejiesieHdeM (PyHKLUH, (OpMY/IMPOBaHKUE ero.

HaxoxzieHre obsiactyl onpefiesieHust 1 00/1aCTH 3HaUeHHH QYHKLUK

CaoiictBa ¢pyHkiuu. I'padpuueckas
uHTepnperanus. IIpumepsl
(YHKIHOHA/TEHBIX 3aBHCHMOCTEH B
peabHBIX MPOLeCcax U ABJIEHUAX

OsHakomieHHe ¢ TpuMepaMy (yHKIMOHANIbHBIX 3aBUCHMOCTE B peasbHbIX
MpoLeccax U3 CMe>KHBIX JUCLIUATI/IVH.

OsHakoMJIEHHE C [JOKa3aTelbHbIMUA PACCYKAeHUSMU HEKOTOPBIX CBOMCTB
JIMHEMHOW ¥ KBaZIpaTUUHOM (PYHKLIUH, TIPOBe/IeHVe MCCIeI0BAHMS TMHEHOH,
KYCOUYHO-JTHHEHHOMU, APOOHO-TMHEMHOU U KBaIPAaTUYHOU (DYHKIHIA, TIOCTpPOEHHE
ux rpadukos. [ToctpoeHue u uteHue rpadykoB QyHKLui. VccienoBanue
¢byHkimy. CocraBieHue BU/0B (QYHKLUMI 110 JAHHOMY YC/IOBHUIO, pellleHue 3a7iaq
Ha 9KCTPEMYM.

BrinosiHeHWe nipeobpa3oBanuii rpaduka GyHKIMU

OGpaTHble pyHKIHH

V3yuenue noHsmusi obpamHoii ¢pyHKyuu, onpefiesieHre BUJA U No-
cmpoeHue epaguka obpamHoli pyHKyuu, HaxoxcoeHue ee obaacmu
onpedeseHus u obaacmu 3HaueHuli. IIppuMeHeHUe CBOWCTB (PyHKIMH
TIPY UCCJIeJOBAaHWH YPaBHEHUH 1 pellieHUH 3a/1au Ha SKCTPEMYM.
O3HAKOMJ/IEHHE C TTOHSITHEM CJIOKHON (QYHKIMH

CreneHHble, T0Ka3aTe/IbHbIE,
norapu¢mMuyecKye U TPUTOHOMeTPUYeCKHe

byHkuun.
OOpaTHbIe TPUrOHOMETPHUYeCKHEe (QYHKIIMH

BrrurcsieHre 3HaueHUH (yHKLUH 110 3HaYeHUI0 apryMeHTa.
OrpeJiesieHye T0/I0KeHUsI TOUKY Ha rpadyke 110 ee KOOpAWHATaM U
Haob6opoT.

Vcnonb3oBaHue CBOMCTB (DYHKLMM /1711 CDaBHEHMsI 3HaUeHHUH CTere-
Hel u iorapupmMoB.

IMocTpoenye rparKOB CTeNEHHbIX U JIOrapu(MUUeCKUX (QYHKLIUH.

HAYAJIA MATEMATHUYECKOTI'O AHAJIM3A
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ITociegoBaTeILHOCTH

O3HakoMJIeHHe C TTOHSTHEM YHC/IOBOH TTOC/Ie/[0BaTe/IbHOCTH, CIIOC0baMH ee 3a/jaHus,
BBIUMC/IEHUSIMU ee UJIeHOB.

O3HakomneHue ¢ noHamuem npedena nocaedo8amebLHOCMU.

O3HakoMJIeHHEe C BBIYMC/IEHHEM CYMMbI 0eCKOHEUHOT0 YHCIOBOTO

psiia Ha TIpUMepe BBIUKC/IEHHUs CYMMbI OeCKOHeuHO yObIBaroLIiell reoMeTprUueckoi
[1pOrpeccuu.

PemrteHne 3ailau Ha pAMeHeHHe (HOPMYJIBI CyMMBI 6eCKOHEUHO yOBIBarOIIIeH
reoMeTpUYeCcKOoi MPOrpeccu.

HpOH3BOAHaH U ee IpUMeHeHue

O3HakoMJ/IeHHe C IIOHATHEM NPOU3BOAHOM V3yueHue u opMynupoBaHye ee
MeXaHWJIeCKOro ¥ TeOMeTPUYeCKOr0 CMBIC/IA, H3yUeHHe arOpIUTMa BEIUUC/IEHHS
TIPOM3BOHOM Ha NPHUMepe BbIUMC/IeHUsI MTHOBEHHO! CKOPOCTH U YIJIOBOTO

K03 puLIMeHTa KacaTebHOM.

CocrapneHre ypaBHeHUsI KacaTe/bHOU B 0011IeM BUjie. Y CBOeHHe TIPaBUIT
IuddepeHIUPOBaHs, TaOIUIIBI POU3BOIHBIX IEMEHTAPHBIX (PYHKIIWH,
nipuMeHeHue A7 auddepeHIUpOBaHUS

(GyHKLUM, COCTaB/IeHUsl ypaBHEHUs KacaTe/IbHOM.

VI3yueHue TeopeM O CBSI3W CBOWCTB (DYHKIMY U IPOU3BOZAHOM, (hOPMY/IMPOBKA UX.
TIpoBesieHHe C MOMOIIIBIO TIPOU3BOAHON UCC/IeJoBaHUS PYHKIMHU, 3a/1aHHOM
hopmynoii.

YcTaHoB/IEHNE CBSI3U CBOMCTB (DYHKI[MM U MPOMU3BO/IHOM 110 UX rpaduKam.
IIpruMeHeHHe TIPOW3BOJHOM /IS PeIlIeHNs 33/jau Ha HaXOXK/JeHue

HanOOJIbILIero0, HAMMEHBLIEr0 3HaUeHUsI K Ha HaXOXKAeHNe SKCTpeMyMa

IlepBooOpa3Hasi U MHTErpas

O3HaKOMJIeHHe C TIOHSITHEM MHTerpasa v repBoobpasHoii.

V3yueHHe TIpaBU/Ia BLIUKC/IEHHS TTePBOOOPA3HOM U TeOpEeMBI

Herotona—/Tei6HMIa.

Perenyie 3a7ia4 Ha CBsi3b 1IepBO0OPA3HO U ee TTPOU3BOJHOM, BEIUMC/IEHHE
nepBo06pa3HOM /ISt IAHHOM (YHKIUH.

PetneHue 3aiau Ha IPUMEHEHWe UHTErpasa Jjisl BLIUMCIeHHs GU3NUeCKUX Be/TMUMH U
riouafen

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHHA M CHCTeMbl YPaBHEeHMI
HepageHcTBa 1 clCTe-Mbl HePaBeHCTB C
JBYMS NlepeMeHHbIMHU

O3HaKOMJ/IeHHEe C TIPOCTEHIIMMY CBeJJleHUsIMHA O KOPHSX aireOpanueckux ypaBHEHHH,
[OHSATHSIMU UCC/Ie/0BaHUsI YPaBHEHUM U CUCTeM YpaBHEHUH.
113y4yeHVe TeOpUM PABHOCU/ILHOCTH ypaBHEeHHH U ee npuMeHeHus1. [ToBTopeHue 3amnucy
DellleHUsT CTaHAAPTHBIX YpaBHEHWM, TPHEMOB IpeoOpa3oBaHUs ypaBHEHUH s
CBe/IeHUs K CTaHJapTHOMY YPaBHEHHIO.
PerrieHue paLyoHaNIbHBIX, UPPALMOHA/IBHBIX, TIOKa3aTe/TbHbIX
Y TPUTOHOMETPUUECKUX YPaBHEHUH U CUCTEM.
Hcrnonp30BaHre CBOKCTB ¥ TpadUKOB GYHKLWH [J1s1 pellieHust ypaBHEeHHM.
TToBTOpEHME OCHOBHBIX TIPUEMOB PellIeHHUs] CUCTEM.
PelieHre ypaBHeHHUH ¢ MPUMeHeHNeM BCeX MpHUeMOB (Pas3/ioyKeHust
Ha MHO>KUTE/U, BBe/IEHUsI HOBBIX HEU3BECTHBIX, MIO/ICTAHOBKH, rpaduuecKoro
MeToz1a).
PerieHrie clCTeM YpaBHEHH € TPUMeHeHHeM Pa3IuUHBIX CITI0COOO0B.
O3HakoMJ/IeHHe ¢ 0OIMIMI BOMPOCAMH pelLeHs] HepaBeHCTB U UCTIO/b30BaHe
CBOMCTB U rpadMKoB (QPYHKLMIA TP PeIlIeHUH HepaBeHCTB.
PelnieHrie HEpaBEHCTB M CHICTEM HEPABEHCTB C MPUMEHEHHEM Pa3IMuHbIX CITOCOOO0B.
IIpuMeHeHHe MaTeMaTHYeCKMX MeTOZIOB [JIsl PellleHHsl CoZlep>KaTe/IbHBIX 3a/iau U3
Pa3IMUHBIX 06s1acTel HAyKY U MPaKTHKU. VIHTepIpeTHPOBaHNe Pe3y/bTaToB C
YUeTOM peasibHbIX OrpaHHYeHUH

3JIEMEHTBHI KOMBUHATOPUKH, TEOPUU BEPOSATHOCTEM U CTATUCTUKU

OCHOBHBIE OHATHSA KOMGHH&TOP[/]KI/I

V3yueHue mpaBujia KOMOWHATOPUKY U TPUMEHEHHUE TIPU PelleHuH
KOMOWHATOPHBIX 3a/a4.

Periienre KOMOMHATOPHBIX 3a/1au METOZIOM iepeGopa U Mo NpaByiTy
YMHOKEHWUSI.

O3HaKOMJ/IEHUE C TTOHSTUSAMM KOMOMHATOPUKY: Pa3MeLeHUsAMU, COUETAaHUSIMH,
MepecTaHoBKaMy U (POPMYJ/IaMHU ISl UX BBIUMC/IEHUSL.

OO6bsicHEHHE ¥ TIPUMEHeHVe (HOPMYJT /It BEIUMC/IEHUST Pa3MeIeHHi,
MepecTaHOBOK M COUYETAHHI MY PeLleH:H 3a/ad.

Osnakom/ieHue ¢ 6uHOMOM HbrOTOHA ¥ TPeyrobHUKOM [Tackaris.
PeliieHre MPaKTUUECKUX 33/a4 C MCTI0/Ib30BaHUEM TIOHSTHI U TIPABIJI
KOMOMHATOPUKH

D/leMeHTbI TeOPHH BepOATHOCTe

V3yueHue KIaCcCUUeCKOTO OTpeZeeHHsT BePOSITHOCTH, CBOWCTB BEPOSTHOCTH,
TEOPEMBI 0 CYMME BEPOSITHOCTEH.
PaccMOTpeHHe IPUMEPOB BBIYMC/IEHUsT BEPOSTHOCTeH. PelieHue
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3a7a4 Ha BbIYHC/IEHHE BepOHTHOCTeﬁ COOBITHIA

IIpeacTaB/ieHne AaHHBIX (Tad/ MBI, O3HaKOMJIEHHE C TIPe/ICTaBIEHUEM YUCIOBBIX JJAHHBIX M UX XapaKTePUCTHKAMHU.
AMarpamMmel, rpauku) PelrieHre MpakTHUECKHUX 3a/lau Ha 00pabOTKy UMC/IOBLIX JaHHbIX,
BBIYMC/IEHHE WX XapaKTePUCTHK

I'EOMETPUA

DopMyTMPOBKA U TIpUBe/IeHHe JI0Ka3aTebCTB TIPU3HAKOB B3aMMHOT'O PacIioyioyKeHust
MpSIMBIX U IUVIOCKOCTel. Pacro3HaBaHMe Ha yepTe)kax U MOJeJIsIX Pas/MuHbIX C/lyyaeB
B3alMHOI'0 PacrioyIoyKeH!s NpsA-MbIX U IJIOCKOCTeH, apryMeHTUpOBaHHE CBOUX
cyxzaeHnit. @opMyarpoBaHue orpe/ie/ieHUi, PU3HAKOB U CBOMCTB Mapasule/ibHbIX U
TIeprieH/IUKYJIIPHBIX [JI0OCKOCTeM, AByTrPaHHbIX U JIMHEWHbBIX yT/I0B.
BrIronHeHe IOCTPOEHUs! YTJIOB MeXX1y TPSIMBIMU, TIPSIMOM U TVIOCKOCTBIO, MEXIy
TJIOCKOCTSIMM TIO OTTMCAHHIO U PACio3HaBaHUe UX Ha MO/JIEJISIX.
IIpuMeHeHHe IPU3HAKOB 1 CBOWCTB PacII0/IoKeHUs IIPSIMBIX U IJIOCKOCTel Ipu
pellleHnH 3a/1au.
V306pakeHue Ha PUCYHKAX ¥ KOHCTPYHUPOBAHKE HA MOJIEJISIX MEPIIEHVKYJISPOB U
HaKJ/IOHHBIX K IJIOCKOCTH, NPSMBIX, Napasie/bHbIX IJIOCKOCTeH, YII0B MeXAy
]'[p;[M],]e M IVIOCKOCTH B NPOCTPAaHCTBe HpHMOﬁ 1 TIJIOCKOCTBIO ¥ 000CHOBaHIE TIOCTPOEHUHA.
PerieHue 3ajjau Ha BbIUMC/IEHHE reOMEeTPUUeCKUX BeJIMUrH. OnKchIBaHHE PAaCCTOSHUS
OT TOYKH [I0 TVIOCKOCTH, OT TIPSIMOM /10 TIJIOCKOCTH, MEXK/Y TVIOCKOCTSIMH, MEXY
CKPeIMBAOLIUMHCS MPSIMbIMUA, MEX/Ty TTPOU3BO/IbHBIMU (PUTypamMu B IIPOCTPaHCTBE.
®opMyTMpOBaHKE U I0Ka3bIBaHHE OCHOBHBIX TEOPEM O PacCTOSIHUSIX (TeopeM
CylIleCTBOBaHUs, CBOWCTBA).
N306paskeHre Ha YepTe)kaxX U MOJIeJISIX PacCTOSTHUSL 1 000CHOBaHMe CBOUX
cyxzaenuit. Ornpe/iesieHre ¥ BbIUKC/IEHWE PaCCTOSTHUM B pocTpaHcTBe. [IpumMeHeHue
¢dbopMy 1 TeopeM IJIaHUMETPUH [ijisl peliieHus 3afau. O3HaKoOMJIeHHe C TIOHSATHEM
Tapa’suie/ibHOro MPOeKTUPOBAHUS U ero CBOMCTBaMU. PopmyauposaHue meopembl O
niowjaou 0pmo2oHab HOtl NPOeKYUU MHO20Y20bHUKA.
IIpuMeHeHHe TeOpUH A7t 000CHOBAHUSI TIOCTPOEHUM U BBIUUC/IEHUH.
AprymeHTHpOBaHMe CBOUX CY)K/|€HHH O B3aMHOM PaCIoJIoyKeHUH
MTPOCTPaHCTBEHHBIX QUTYD

OrnricaHue 1 XxapakTepuCTUKa pas/IMuHbIX BUJJOB MHOTOTDaHHMKOB, I1epeurc/leHre
WX 3/1eMEeHTOB U CBOMCTB.

V306pa)keHre MHOTOIPAaHHHKOB U BBIIIOJTHEHVE TTOCTPOEHHs Ha 300paKeHUsIX U
MO/Ie/IsIX MHOTOT DAHHHKOB.

BblunceHYe IMHEMHBIX 3/1IeMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOHPUIYpaLUsX,
apryMeHTHpOBaHUe CBOUX CY K/ eHUH.

XapakTepucTHKa U n306pakeHHe ceueHsl, pa3gepmku MHO202PAHHUKO8,
BbIUHCJIEHHE TUIOLIa/[el TOBePXHOCTeMH.

IMTocTpoeHye NpoCcTeHIINX ceueHnit Kyba, Mpu3Mel, MMpamMuAel. [IpuMenerue
(haKToB U CBeJleHNI U3 ITTAHUMETPHH.

OsHakoM/IeHMe C BU/iJaM{ CHMMeTPHUH B IIPOCTpaHCTBe, GOpMy/MpOBaHue
ompe/ie/leHUN U CBOMCTB. XapaKTepuCTHKa CUMMeTPUU Tesl BpallleHUs U
MHOTOTPaHHUKOB.

ITpyMeHeHe CBOMCTB CUMMETPUH NP pellieH!H 3a/ay.

Vcrionb3oBaHue IpUOOpeTeHHBIX 3HAHUI A/ NCC/IeA0BaHUS U MOZeTUPOBAHUS
HeC/I0XKHbIX 33fau.

V306pakeHre OCHOBHBIX MHOIOTPaHHHUKOB 1 BBITIO/THEHNE PHCYHKOB

TI0 YCIOBUSIM 3a/a4

MHororpaHHUKH

O3HaKOMJ/IEHHE C BUIaMH TeJT BpalljeHus:, GOpMy/IMPOBaHHE UX OTpe/esieH|ui U
CBOMCTB.

@dopMyIHMpOBaHKe TEOPEM O CeUeHHH II1apa MJIOCKOCThIO U TIOCKOCTH, KacaTe/TbHOM
K cepe.

XapakTepuCTHKa U W300pakeHre TeJl BpaleHus, UX Pa3BePTKH, CEUEHHUsI.
PertieHrie 3a/jau Ha TIOCTPOEHHE CEUEHHH, BHIUMC/IeHHE JI/IMH, PAaCCTOSIHUM, YI/IOB,
riomazei. [poBeieHrie [OKa3aTebHbIX PACCyK/EHHA MIPH PEIeH!! 3a/ad.
ITprMeHeHHe CBOWCTB CHMMETPHH TP PELIEHNH 33/ja4 Ha TeJia BPAIeHusI,
KOMOWHALIMIO TeJl.

Vi306pakeHre OCHOBHBIX KPYTJIbIX T€JT ¥ BHIMOJIHEHHE PUCYHKA 110 YC/IOBUIO
3azaun

Tesia ¥ NOBEePXHOCTH BpalleHUs

H3mepeHus: B reoMeTpuu O3HakKoM/IeHHe C TIOHATHUSAMH TJIOIAU U 06beMa, akCHOMaMH 1
CBOMCTBAMHU.

Perienne 3a7ia4 Ha BeIYMC/IEHHE TIIOLa/lel TMJIOCKUX (Uryp C
TIPUMEHeHHEeM COOTBETCTBYIOIIUX (GopMy/T U (haKTOB U3 MJIAHUMETPHH.
V3yueHue TeopeM O BLIUMCIEHWH 06EMOB TIPOCTPAHCTBEHHBIX TeJI,
pellieHye 3a/jau Ha puMeHeHre (OpMYJT BBIUMC/IEHHsT 00bEMOB.
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V3yyeHue dopMy /i1 BBIYKC/IEHHS T7101a/ield IoBepXHOCTeH
MHOTOTPaHHUKOB U TeJT BpaIlleHMsl.

O3HakKoOM/IeHHe C MeTOZIOM BBbIUMC/IeHUs IVIOIIa/iM TIOBEPXHOCTH Cepsl.
Pemienne  3aJay  Ha  BBIUMCJEHHWe  IUIOL[aJeld  TTOBEPXHOCTU
NIPOCTPAHCTBEHHBIX TeJl

Os3HakOM/IeHHe C TOHfITHEM BeKTopa. lI3yueHue [eKapTOBOM CHCTeMbl
KOOpZIMHaT B TIPOCTPaHCTBe, IOCTpPOEHHEe IO 3a/aHHbIM KOOpJMHAaTaM
TOYeK U IJIOCKOCTel, HaX0X/jeHre KOOPJUHAT TOuekK.

HaxoxJeHue ypaBHeHUH OKDY)XHOCTH, cdepbl, IJIOCKOCTU. BrluncieHve
pacCTOSHUM MeXJy TOUKaMHU.

VI3yueHne CBOWCTB BEKTODHBIX BeIMYMH, NPaBWJI Pa3/ioyKeHUs BeKTOPOB B
TPeXMepHOM TPOCTPaHCTBe, MpaBW/ HaxOoX/eHWs KOOpJAMHAaT BeKTopa B
MIPOCTPaHCTBe, IPaBUJI 1eMCTBUM C BeKTOpaMy, 3alaHHbIMU KOODUHATaMU.
IIpuMeHeHue TeOpUU TIPU pellleHNH 3a,a4 Ha JieiCTBUSI C BeKTOPaMHU.
W3yueHne cKanspHOTO MpOW3BeJeHUS] BEKTODOB, BEKTOPHOI'O ypaBHEHUs
npsiMOM M TIoCKOCTU. IIpuMeHeHMe TeopuM IpU pellleHWH 3a7ad Ha
JlefiCTBUSI C BeKTOpaMH, KOOP/IMHATHBIA MeTo[|, IpUMeHeHre BeKTOPOB ISt
BBIUMC/I€HUs] BeJIMUMH YITIOB U PACCTOSIHUIL.

Os3HakoM/IeHue C [ioKa3aTe/lbCTBAMHA TeOpeM CTepeoMeTpUXd O B3aUMHOM
PacnoJIoKeHUH NPSIMBbIX U IJIOCKOCTeH C UCM0/Ib30BaHEeM BEKTOPOB

Koopmma'rb[ H BEKTOPbI

YUYEBHO-METOJIMYECKOE U
MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

[TPOT'PAMMBI YUEBHOU AVCIUIIIMHEI
«MaTtemaruka: aaredpa v Hauajaa MaTeMaTU4eCKOoro
aHa/In3a; TeoMeTpHs»

OcBoeHre TIPOrpaMMbl YUeOHOU AUCIUIIIMHEL «MaTeMaTrka: aarebpa ¥ Havaja MaTe-MaTUYeCKOTo
aHaM3a; reOMeTpusl» TIpeJro/iaraeT Haiuuve B MpodeccHoHaIbHON 00pa3o-BaTe/bHON OpraHW3aliviy,
peanu3yloieii 00pa3oBaTesbHYIO MPOrpaMMy CpefHero o0iiero obpa3oBaHuUsl B TIpefiesiax OCBOEHUs
OIIOIT CIIO nHa 6a3e ocHoBHOro 00ImIero obpa3oBanus, yueGHOTO KabuHeTa, B KOTOPOM WMEETCS
BO3MOXXHOCTEL 00eCITeurTh 00yUaroIuMcst CBO-00AHBIN A0CTyT B IHTEpHET BO BpeMst YUeOHOTO 3aHSATHS
Y Nepuo/] BHEY4eOHOH JiedTesb-HOCTH.

IMomereHne KabHWHETa /IO/DKHO YZOB/IETBOPATH TpeOoBaHUsM CaHHUTapHO-3MHUJEMHO JIOTHUECKHX
npaBun U HopMaTtuBoB (CaulluH 2.4.2 Ne 178-02) u OBITH OCHAIEHO THUIIO-BBIM 000pYAOBaHUEM,
VKa3aHHBIM B HACTOAIIMX TpeOOBaHWAX, B TOM UHCJIE CIEI[Mau3U-POBAaHHON yueOHOU Mebenbio u
cpepctBaMd O0yueHMs], AOCTaTOYHBIMH [Jisl BBLIOJHEHHs TpeOOBaHWM K YPOBHIO TIOATOTOBKHU
o6yuaroImxcs '

B kabuHeTe AO/DKHO OBITH MYJIBTUMEIUIHOe 00OpYy/JOBaHHe, TIOCPEICTBOM KOTOPOTO YUYaCTHHUKH
o0pa3oBaTesIbHOTO TPOLjecca MOTYT MPOCMATPHBATL BHU3YabHYI HH(GOPMAWIO I0 MaTeMaTHKe,
C03/]aBaTh Mpe3eHTallH, BUieoMaTepyUasbl, UHbIe JOKYMEHTHI.

B cocTaB yuebHO-MeTOAMYECKOTO U MaTepHabHO-TEXHUUECKOT0 00ecrieueHus porpamM-Mbl yueOHOMH
IUCIUTUTHBI «MaTteMaTtuka: anrebpa U Hauajia MaTeMaTHUeCKOTO aHa/IN3a; TeOMETDPUS» BXOJST:

*  MHOrO(YHKIIMOHA/IbHbINA KOMIIEKC MperojiaBaTe)is;

*  HarsgHbIe TOCOOUS (KOMILUIEKTHI yueOHbIX TabJIHL, T1aKaToOB, MOPTPETOB BBIJAIO-LIUXCS YUEHBIX-
MaTeMaTHKOB H JIp.);

*  MH(OPMALIOHHO-KOMMYHHKATHBHBIE CPE/ICTBa;

* KOMIUIEKT TeXHHUeCKOW [IOKyMEHTAal|id, B TOM 4YHC/e TacriopTa Ha CpefCTBa o00yue-HUs,
MHCTPYKLIMH T10 UX UCII0/Ib30BAaHHIO U TEXHHKe 06e30MacHOCTY;

» OubmmoTeyHsIH (oHZ.

23




B 6oubimioreunblii  ¢oHA  BXOAAT y4ueOHMKM, yueOHO-MeTomuueckue —KomruiekThl  (YMK),
obecrieurBarolie OCBOEHHEe yueOHON JUCIUILIMHEI «MaTemMaTHKa: anrebpa U Hayajga MaTeMaTHUeCKOTo
aHaJ/ii3a; reoMeTpus», peKOMeH/I0BaHHble WM JOIMYLeHHbIe /1/1s1 UC-TI0JIb30BaHUsl B IPOQeCcCHOHaTbHbIX
obpa3oBaTe/ibHbIX OpraHU3alUsaX, pPeau3yrluxXx 00-pa30BaTeNbHYIO0 TPOrpaMMy CpeAHEro 00Iero
obpa3oBanus B ipefienax ocsoeHus: OITOIT CIIO Ha 6a3e ocHOBHOTO 0011jero 06pa3oBaHUs.

BubnuoTeunsiii pOHJ MOXET OBbITh JOTIO/HEH YHLMKJIONEAUIMHU, CIIPABOUHUKAMM, Ha-yUHOM, HAyYHO-
TIOMYJ/ISIPHOM M IPYTOU JINTepaTypoii o MaTeMaTHKe.

B mporiecce ocBoeHHsi TIpOrpamMMbl  yueOHOW AWUCHMITUIMHBI «MaremaTuka: anrebpa UM Hauama
MaTeMaTUUyeCKOro aHaiau3a; reoMeTpusi» CTYAEHThbl JO/DKHbl IOAYYUTh BO3MOXK-HOCTb JOCTyHa K
3JIEKTPOHHBIM yueOHBIM MaTepuasaM I0 MaTeMaTHKe, UMEIOIIUMCA B CBOOOJHOM J[OCTyIle B CETU
NHTepHeT (3/1eKTPOHHBIM KHUTaM, MPaKTUKyMaM, TecTam, Matepuanam EI'D u ap.).

! [Iucemo MunucTepcTBa 06pasosanus 1 Hayku P® ot 24.11.2011 Ne M/I-1552/03 «O6 ocHaljeHuu o61je-06pa3oBaTe/bHbIX
yupexaeHuii yueOGHbIM 1 yue6GHO-1ab0paTopHEIM 060PyJ0OBaHHEM.
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www.fcior.edu.ru  (MlHdopMalOHHble,  TPEHUPOBOYHbIE W KOHTPOJIbHbIE
Marepuarsbl).

www.school-collection.edu.ru (Exgunas komtekiyy IfUdpoBbIX 00pa3oBaTe/bHBIX
pecypcogB).

Ona npenopaBaTenen

1. ®epepanbHbIn 3aKOH OT 29.12.2012 Ne 273-d3 «0O6 obpaszoBaHUM
B Poccuinckon ®epepaunmn». MNMpukas MuHuctepcTea obpasoBaHus
n Haykm P® ot 17.05.2012 Ne 413 «06 yTBEpXAEHUN
henepanbHOro rocygapcteeHHoro obpasoBaTesibHOro CcTaHAaapTa
cpeaHero (nonHoro) obuiero obpazoBaHUsA».

2. Mpuka3 MuHncTepcTea obpa3zoBaHusa N Haykm PO o1 29.12.2014 Ne
1645 «O BHeceHun wu3-meHeHun B [lpuka3 MwuHUCTEpCTBa
obpa3oBaHuA U Haykm Poccumnckon ®depgepaunm ot 17.05.2012 Ne
413 «"0O6 yTBepXAeHun denepanbHOro rocyaapCTBEHHOrO
obpasoBaTeNbHOr0 CTaHAapTa cpeaHero (nonHoro) obuwero
obpazoBaHunA"».

3. Nncemo [enapTaMeHTa rocyfapCTBEHHOW MOJUTUKKM B cdepe
noaroToBkm paboymx kagpoB u AMNO MuHuctepctea obpasoBaHus
n Haykm P® ot 17.03.2015 Ne. 06-259 «PekomMeHpauuu no
opraHusaumm nosayvyeHus cpepHero obwero obpa3oBaHus B
npenenax ocBoeHMs o6pa3oBaTesibHbIX MNpOrpaMm CpefHero
npogeccmoHanbHoro obpasosaHus Ha 6a3e ocHoBHOro obuero
obpaszoBaHus C y4yeToMm TpeboBaHuN henepanbHbIX
rocyfapCcTBeHHbIX obpa3oBaTesibHbIX CTaHAAPTOB M MOJly4aeMoun
npogeccun man crneumanbHOCTU cpefHero npogeccnoHalbHOro

obpa3zoBaHua».
4. bawmMmakoB M.WN. MaTeMaTuKa: KH. ON4 MpernofaBaTesifa: MeTOA.
nocobne. — M., 2013 bawmakos M.W., UbiraHos LI.WN.

MeToaunyeckoe nocobme gnsg noarotosku K EN3. — M., 2011.
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10.

11.

12

13.

14.

15.

[nst nmperiofaBarenei

Amumor IIILA. u ap. MatemaTka: anrebpa W Hauaja MaTeMaTUYECKOTO
aHasm3a, reometpusi. Airebpa ¥ Hauasla MaTeMaTHYeCKOro aHasm3a (6a30Bbiit
1 yrayoseHHsiid ypoBHH).10—11 knaccer. — M., 2014.

Artanacsiz JI.C., Byty3os B.®., Kagomies C.B. u gp. MaTtemaTuka: anrebpa u
Hauajia MaTeMaTH4ecKoro aHamm3a. ['eomerpusi. ['eomerpusi (6a30BbI U
yriy6sieHHbIN ypoBHH). 10—11 Kmaccel. — M., 2014.

barmvakoB M./. MaTemaTtuka: yueOHUK /IS CTYZ,. YUPEXAEHUH cpef. rpod.
obpa3zoBanus. — M., 2014.

bammakos ~ M.N. Marematuka. COopHMK  3a7a4  TPOPUIBHOMN
HarpaB/IeHHOCTH: yueb. mocobue i CTy[. YyupexAeHu cpea. Tmpod.
obpa3oBanus. — M., 2014.

bammvakoB M.U. MaremaTtuka. 3afauHuk: yueb. mocobue pJisi CTy[.
yupexkzieHuit cpesi. mpod. obpazoBanus. — M., 2014.

bammakoB M.U. MaremaTuka. D/eKTPOHHBIN yue0.-MeTOZ. KOMILIeKC AJist
CTYZ. yupexkaeHuit cpesi. mpod. obpazoBanus. — M., 2015.

barmvakoB M.U. Marematrka (6a30BbIii ypoBeHb). 10 Kimacc. —

M., 2014. BammmakoB M.U. Maremaruka (6a30Bbiii ypoBeHs). 11

Kimacc. — M., 2014. bammmakoB M.M. Anrebpa 1 Hayasia aHa/Iu3a,

reometpus. 10 knacc. — M., 2013.

bammmakoB M.JM. Marematuka (6a30BbIii ypoBeHb). 10 kiacc. COOpHUK 3azay:
yueb. mocobue. — M., 2008.

bammvakoB M.M. Marematuka (6a30BbIii ypoBeHb). 11 kiacc. COOpHUK 3azay:
yueb. mocobue. — M., 2012.

I'yceB B.A., I'puropeeB C.I'., IBonruHa C.B. Maremaruka st mpodeccuii u
CTeL[MaIbHOCTEeH COIMabHO-9KOHOMUYECKOTO TIPO(u/Ist: yueOHUK /st CTY[.
yupexxzaeHuii cpei. mpod. obpazoBanus. — M., 2014.

Konsaruu FO.M., TkaueBa M.B, ®enepoea H.E. u ap. MaremaTtuka: anrebpa u
Hauajla MaTeMaTU4YecKoro aHaim3a. Asrebpa M Hayajsa MaTeMaTHUeCKOTro
aHamm3a (0a3oBbli u  yriyOsmeHHbl ypoBHM). 10 Kmacc / mop  pe.
A.B.JKwmwxkuenko. — M., 2014.

. Konarna FO.M., TkaueBa M.B., ®eznepoBa H.E. u ap. MaTtemaTHka: anredpa

Y Hayajla MaTeMaTU4yeCKOro aHamm3a. Asiredpa ¥ Hadaja MaTeMaTU4eCKOTO
aHamm3a (0a3oBbli u  yriybOneHHeld ypoBHM). 11 kmacc / mopg  peq,.
A.B.JKwmwxkuenko. — M., 2014.

depepanbhblii 3ak0oH 0T 29.12.2012 Ne 273-®3 «0O6 obpa3oBaHuu B
Poccwmiickoit ®efepanyn». [Tprka3 MuHucTepcTBa 0o6pa3oBaHust U HayKu PD
ot 17.05.2012 Ne 413 «O6 yTBepxxeHNU (enepaTbHOr0 TOCYJapCTBEHHOTO
06pa30BaTe/IbHOTO CTaHJapTa CpeHero (MOTHOTro) obIero 0Opa3oBaHUs».
[Tpuka3 MunucrepcTBa obpa3oBanust ¥ Hayku P® ot 29.12.2014 Ne 1645 «O
BHECeHWU u3-MeHeHui B IIpuka3 MwuHuHcTepcTBa 00pa3oBaHMsI U HAyKH
Poccuiickoii ®epepaiin ot 17.05.2012 Ne 413 «“O0 yTBep>KIeHUH
(bemepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHJApTa CPeJHEro
(TosiHOTO) 06IIIETO 0Opa3oBaHUsA”».

[Tucemo [denapTameHTa roCy/AapCTBEHHOM TOJUTUKU B Ccdepe MOATOTOBKU
pabounx kagpoB u IO MwunucrepctBa o0Opa3oBaHusi U Hayku PP ot
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16.

17.03.2015 Ne 06-259 «PekomeHzal[1MX O OPraHU3aLuu MOyUYeHUsT CpeHero
obrero obpa3oBaHUsI B TIpefiesiax OCBOEHHS 00pa30oBaTe/bHBIX IPOrpaMm
cpegHero mipodeccroHanbHOrO 0Opa3oBaHWS Ha 0a3e OCHOBHOTO O0O0IIero
obOpa3oBaHuss C ydeToM TpeOOBaHMN (QefepaabHbIX TOCYAAPCTBEHHBIX
oOpa3oBaTe/NbHBIX ~ CTaHJAapPTOB UM TIOy4aeMoW — mipodeccud WU
CTeLMabHOCTH CPeZIHero MpogeCCHOHATBHOTO 00pa30BaHMUsI».

barmvakoB M.M. Matemaryrka: KH. i TIperofiapaTesisi: MeTo/. rmocobue. —
M., 2013 bammakoB M.U., IlpiranoB II1.1. Metoauueckoe mnocobue ajist
nojarotoBku K EI'D. — M., 2011.
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Jlomo/THeHUA ¥ U3MeHeHHsI B padoueil mporpaMmme
aucuunuiMHbl Ha 20__/20__ yu. r.

BHecenHble n3meHeHust Ha 20__/20__yueOHbII

rof
YTBEPXIARO

3amecTuTe b JUPeKTopa

1o yueOHO# paboTe

(MoANuMCch, pacugpoBKa MOAIUCH)

« 7 20...T

B pabouyto rporpammy BHOCSITCS CJIe/IyIOIIie U3MeHeHHsI:

Pabouas rporpamma nepecMoTpeHa Ha 3aceganuu ITLHK

(maTa, HoMep MPOTOKOJIa, MOAIHUCE npefcenaress ITLIK)

OOOBPEHA Ha 3acepanuu [TLHK MuEH/I, npoTokos Ne or"__ "

T.

20__

wugpp HaumeHosaHue NUYHAs NOONUCh pacwiugpposka noonucu dama
COI'VIACOBAHO:
IIpencenarens
TILIK
HaumeHosaHue TTIK NUYHAs NOONUCH pacuugpposka noonucu oama
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