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Paboyasa nporpamma y4dyeb6HOW AucumnamMHbl MaTemaTuka paspaboTaHa B
COOTBETCTBMUU C TpeboBaHUAMM (hefepanbHOro rocyAapCTBEHHOIO
o6pa3oBaTenlbHOro ctaHgapTa cpeagHero obulero obpasosaHusa (ganee - drocC),
(beflepanbHOro rocyfapCTBeHHOro CcTaHfapta CpefHero npogeccMoHasbHOro
obpasosaHus (panee - CrO) npogeccun 35.01.14 «MacTep No TeXHUYECKOMY
06CNY>XMBAHUKD N PEMOHTY MALUMHHO-TPAKTOPHOro napka», pPeKoMeHZauuamm
Mo opraHusauumyM nony4vyeHnMs cpegHero obulero obpasoBaHMA B Mnpefenax
OCBOEHMA  06pas3oBaTe/ibHbIX  MPOrpaMMm  CpefHero  nNpogeccMoHabHOro
obpa3oBaHMA Ha 6Ga3e OCHOBHOro o6uiero obpasoBaHMA C y4eTOM TpebOoBaHMMI
(beflepasibHbIX TOCYAAapPCTBEHHbIX 06pa30oBaTesfibHbIX CTaHAAPTOB W MOJyYaeMoM
cneymnanbHOCTM WUAM npodgeccun cpefHero npoeccUoHanbHOro 06pas3oBaHUS
(nucemo  [enapTameHTa rocyfapCTBEHHOW MOMUTUKM B cepe MNOArOTOBKM
pabounx kagpos u AMNO MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259),
NPUMEPHON  nporpamMmmbl  yyebHOW  gucumnauHel  MaTtematmka — Ans
npoeccMoHanbHbiX  06pa3oBaTe/lbHbIX  OpraHusaunin, pekoMeH0BaHHOWA
depfepanbHbIM rOCYAapCTBEHHbIM aBTOHOMHBLIM YyupexeHuem «®dPeaepanbHbli
WHCTUTYT pas3BuTua obpasoBaHusa» (ganee - ®PrAY «dPMPO») B KayecTse
MPMMEPHON nporpammbl A1 peann3auum OCHOBHOW NpPogecCUOHaNbHOW
obpasoBaTtenbHO nporpammbl CIMO Ha 6a3e OCHOBHOro 06Lero o6pasoBaHns C
nosyvyeHmem cpegHero obuero ob6pasoBaHusa, npoTokon Ne 3 oT «21» umons
2015r, . pernctpayuMoHHbIn Homep peueH3unm Ne 375 oT «23» utona 2015r.
OrAyY «d®UNPO», ¢ nsmeHeHussmu ot 25 mas 2017 r.,

MaTemaTnka n3yyaetca Kak 6a308BbIi1 YyUeOHbIi npegmet
06Le06pa3oBaTe/sibHOr0 LKKIa NpodeccnoHabHbiX 06pa3oBaTebHbIX NPOrpamm
no npodgeccum CIO TexHMYecKoro npoguna Ha 6Gase OCHOBHOro (o6uiero)
obpasoBaHusa 35.01.14 «Mactep MO TEXHUYECKOMY OOCNYXMBAHUKD W PEMOHTY
MalLUVHHO-TPAKTOPHOIrO Mapka», BXOAAWENW B COCTaB YKPYMHEHHOWN rpynnmbl
npogeccuin 35.00.00 Cenbckoe, NecHOe U pblbHOE XO3SNCTBO.
OpraHusaunsa-paspaboTumk: FocynapCcTBeHHOE 6HAKETHOe MNpogecCMoHanbHOe
obpasoBaTenbHOe  yuypexpaeHue  CamapcCKol obnactu «AneKceeBcKoe
npogeccnoHanbHoe yuynnuuie» n. ABaHrapd, ANeKceeBCKWiA palioH, Camapckas
06nacTsb.



COAEPXAHWE

1 MacnopT paboyeli NporpamMmmMbl 06L,e06pa3oBaTeNbHON YU4eOHOW AUCLUNANHDI.
2. CTpykKTypa 1 cogepxaHue 06L1e06pa3oBaTe/ibHON yUebHON ANCLUUNINHBI.

3. Ycnosus peanusaunn pabodeli nporpaMMbl 061e06pa3oBaTeibHON y4ebHO
ANCUUNINHBI.

4. KOHTpPOAb ¥ OLEHKa pe3ynbTaToB OCBOEHUS 06LLe06pa30BaTe/IbHOM YUYebHON
ANCUUNNUHBI.



1. MACMOPT MPOIrPAMMbI YYEBHOW ANCLIVMJTNHbI

MATEMATWKA

1.1. O6nacTb NPUMEHEHNS NPOorpaMmbl Y4e6HOW ANCLUMINHBI

Mporpamma yuebHon aucumnamHbl MATEMATUKA dABnseTca 4acTbio
obuweobpasoBaTenibHOrO LMKna obpasosartesibHoW nporpammbl CIMO - nporpammbl
MOArOTOBKM KBa/IMPULMPOBaHHbLIX paboumx, cnyxawmx (ganee - TMMKPC) no
npogeccnun35.01.14 «Mactep N0 TeXHUYECKOMY O0OCNYXMBAHUKD W PEMOHTY

MallMHHO-TPAKTOPHOr0 napka», TEXHUYECKOro npogund npoeccMoHasbHOro
ob6pa3oBaHus.

1.2. MecTo y4ebHOM gucumnamHbl B cTpykType MIMKPC

Y4yebHast gucumnanHa ABnseTcs  AUCUMNAUHOW  06Llieo6pa3oBaTe/lbHOro
y4yebHOro uMKna B COOTBETCTBMM C TEXHUYECKUM npodmneM npodeccMoHanbHOro
o06pa3oBaHus.

Y4yebHass AMCUMNAMHA OTHOCUMTCA K npeameTHoOi obnactm ®rOC cpeaHero
obuwiero obpa3oBaHMA  MaTeMaTuKa, 006Wein un3 o0653aTeNlbHbIX NPeAMETHbIX
obnacte.

YpoBeHb OCBOEHMA YUYeOHON AnCUUNANHBLI B cooTBeTCTBMM ¢ P OC cpegHero
o6uiero obpasoBaHms 6a30BbIN.

Peanusaumsi  cogepXxaHus  y4eO6HOW  AUCLMNINHbI npegnonaraeT
cobnofieHne  npuHUMNa  CTPOroM  MPEeeMCTBEHHOCTM MO  OTHOLWIEHUD K
cogepxaHnwo  kypca MATEMATUKA  Ha CTyneHM OCHOBHOro 06Llero
obpaszoBaHus.

B T10 Xe Bpema yuyebHad pgucumnamHa MATEMATUKA  ana
npogeccnoHanbHbIX obpasoBaresibHbIX opraHusauui obnagaet
CaMOCTOATE/IbHOCTLIO U LENbHOCTLIO.

Pabouas nporpamma yye6Hon gucunninHel MATEMATUKA vnmveet
MeXMpeLMeTHY CBA3b C 06Leobpa3oBaTe/ibHbIMU YYeOHbIMU SUCLUMNIMHAMM
«Pusnka», «MHOCTpaHHbIN A3bIK», «O6LLeCTBO3HAHME», «VH(hopMaThKa»

M MPOEecCUOHaNbHbIMK  ANCUUMANHAMU «OCHOBbI  3MEKTPOTEXHUKM», «OCHOBBI
npeanpUHUMaTENbCTBAY.

1.3. Uenn wn 3agayn AUCUMNAUHBLI - TPeGoBaHWSA K MAaHUPYeMbIM pe3yfnbTaTam
OCBOEHUST ANCUUMNNNHBI:

CofepxxaHve nporpaMmbl  «MaTemMaTuKa» HanpaBfeHO Ha  [JOCTUXEeHWe
cneayowmx uenen:

e ob6ecneyeHne chOPMUPOBAHHOCTM MPEACTABNEHUIA O COLMANbHbBIX, KYNbTYPHbIX U
NCTOPUYECKMX (haKTOpax CTaHOB/IEHUSA MaTEMATUKMW;

e obecneyeHne  CPOPMMPOBAHHOCTM  NIOFUYECKOrO,  aNrOPUTMUYECKOTO U
MaTeMaTUYeCKOro MbllLEHNS;

e obecneyeHne CHOPMMUPOBAHHOCTM YMEHUIA NPUMEHATb MONYYEHHbIe 3HAHMA NpwU
PeLleHNN pasnnyHbIX 3afav;

e obecrneyeHune C(pOpMVIpOBaHHOCTI/I Hpep'CTaBHEHMVI 0 MaTeMaTuKe KaK 4acCTu



o6l eYveioBeYeCKO KynbTypbl, YHUBEpPCa/IbHOM $3blKe HayKW, MO03BOJAIOLLEM

ONMUCbIBaTb N N3y4yaTb peasibHble NPOLECCHl U ABNEHUS.

B nporpamMmy BK/AKOUYEHO cOfepXXaHWe, HanpaB/fieHHOe Ha (OopMuUpoBaHue Yy
CTYZIEHTOB KOMMNETEHUNN, HeOBXOAUMbBIX A8 KayeCcTBEHHOro ocsoeHms OMOM CMo
Ha 0a3e OCHOBHOro o6uero o6pa3oBaHMA C MOMIyYEeHMEM CpedHEero oo6Llero
o6pa3oBaHUA nporpammMbl MOAFOTOBKU KBaIM(IMUMPOBAHHbIX paboymx, Cny>Xainx
(MMNKPC).

N3yuyeHne yuyebHON aucumnanHbl MaTemaTuKa 3aBepluaeTcsi WTOroBOM
aTTecTaumenn B ¢opme 3k3aMeHa B pamkax ocBoeHusi NMIMKPC Ha 6a3e OCHOBHOIO
obuero obpasoBaHus.

14 Pe3ynbTaTbl 0CBOEHUA YY4eOHON AUCUUNINHBI
Pe3ynbTaTbl OCBOEHMSA Y4E€OHOW ANCLUNANHBI:

NINYHOCTHbIX:

- CCbOpMI/IpOBaHHOCTb I'IpE,D,CT&BI'IEHMVI 0 MaTeMaThKe KakK YHWUBEPCa/IbHOM A3blKe

HayKWn, cpeacrtese MogennmposaHuUA SBNEHUIA N npoueccos, unpeax umM Metogax
MaTeMaTUKN;

- MNOHWMaHWE 3HA4YMMOCTWU MaTeMaTUKM Ana Hay4YHO-TEXHWUYECKOro nporpecca,
CCbOpMI/IpOBaHHOCTb OTHOWEHNA K MaTeéMaTuKe KaK K 4YacCTu OﬁUJ,E‘-IE!'IOBE‘-IGCKOIZ

KyNnbTypbl 4epe3 3HAKOMCTBO C WCTOpWE pasBUTUS MaTemaTuKW, 3BOJOLNEN
MaTemMaTUUeCcKnx naen;

- pasBUTME JIOTMYECKOr0  MbILW/EHNs,, NPOCTPAHCTBEHHOI0  BOOGPaXeHWUs,
aITOPUTMUYECKON KYNbTYpbl, KPUTUUYHOCTU MbILLJIEHUA HA YPOBHE, HEO0OXO04MMOM
AN 6yayuieit npotecCnoHanbHOM AeATeNbHOCTH, 415 NPOLO/MKEHNSA 06pa3oBaHus U
caMo0b6pa3oBaHus;

- OBnafieHMe MaTeMaTUUYeCKUMW 3HaAHUSAMWU U YMEHUSAMU, HEOo6XOAMMbIMUA B
MNOBCEAHEBHON >XN3HU, /19 OCBOEHUSI CMEXHbIX eCTECTBEHHOHAYYHbIX AUCLUNANH W
AUCLUUNAVMH NPOMECCUOHANLHOTO LUMKAA, A8 NonyyeHMs 06pa3oBaHus B 061acTsX,
He TPebYIoLWMX YrNy61eHHO MaTeMaTUUYeCKON NoAroTOBKY;

- TOTOBHOCTb M CMOCOBGHOCTbL K 06pa3oBaHWIO, B TOM 4ucne caMoobpa3oBaHUIO,
Ha MPOTSHKEHWM BCEW >KWU3HW; CO3HATE/IbHOE OTHOLWIEHWE K HenpepbiBHOMY

06pa3oBaHMI0 KaK YCNOBMKO YCMNELWHOW npodeccuoHanbHOM U 06LLECTBEHHOM
AEeATENbHOCTY;

- TOTOBHOCTb W CMOCOOGHOCTb K CaMOCTOATE/IbHOM TBOPYECKOW U OTBETCTBEHHOM
[eaTeNIbHOCTH;

- TOTOBHOCTb K KOM/IEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMWU B
obpasoBaTefibHOW, 06LLEeCTBEHHO NO/IE3HON, Y4eO6HO-NUCCNeA0BaTENNbCKOW, MPOEKTHOM
N ApYrux BUAAxX LeATeNIbHOCTW;- OTHOLWEHMEe K NpoecCUOHaNIbHOW [esTeNIbHOCTY
Kak  BO3MOXHOCTM  y4yacTus B peLLueHun NNYHBIX, 00LeCTBEHHbIX,
rocyfapCTBeHHbIX, 00LeHaLoHabHbIX MPo6/eM;

* MeTanpeamMeTHbIX:
- YMEHMNE CaMOCTOATE/IbHO oOnpeaenAaTb uenan AeAaTesIbHOCTU W COCTaBAATb MMJ1aHbl
[EATENBbHOCTN, CaMOCTOATE/IbHO OCYLIECTB/IATb, KOHTPO/INPOBaTb N KOPPEKTNPOBATb



[eATeNbHOCTb*  MCMONMb30BaTb BCE  BO3MOXHble  pecypcbl  Ans  [OCTUXKEHUS
MOCTaBMEHHbIX Leneli W peannsauuy NnaHOB AeSTeNbHOCTU; BblGUPaTh YCMeELlHble
CTpaTernn B pasfiMUHbIX CUTYaLUsIX;

—YMeHNe NPOAYKTUBHO 06LiaTbCA M B3aMMOAeENCTBOBATb B MpoLecce COBMECTHOM
[eATeNbHOCTM,  YyuuTbiBaTb  MO3ULMM  APYFUX  YYACTHUKOB  AeATe/IbHOCTH,
3(h(PeKTUBHO paspeLlaTb KOHMPIUKTI;

—BNageHne HaBblKaMW no3HaBaTe/IbHOW, yqe6Ho-Mccne,qosaTeanK0|7| "n I'IpOGKTHOVI
[eAaTenbHOCTN, HaBblKaMW pPa3peLleHnA r|p06neM; CMOCOOHOCTbL W TOTOBHOCTH K
CaMOCTOATE/NIbHOMY MOWCKY METOAOB pelleHnAa MpPakKTU4ecKnx 3agad, MpPpUMEHEHUIO
pa3nnyHbIX METOA0B MO3HAHWA,

— TOTOBHOCTb M  CMOCOGHOCTb K  CAMOCTOATE/IbHOW  MH(OPMALWMOHHO-
Nno3HaBaTe/IbHON [eATeNbHOCTU, BK/OYas YMeHWe OPUEHTUPOBATLCA B Pas/IMYHbIX
NCTOYHMKAX  MH(OpMaLMKU,  KPUTUYECKM  OLEHMBATbL M WHTEpPNpeTupoBaThb
NH(popMaLnto, NoyYaeMyro 13 pasfiMyHbIX UCTOYHUKOB;

- BNajieHVe A3bIKOBbIMW CpefiCTBaMW: YMEHME fACHO, JIOTUYHO W TOYHO u3naratb
CBOO TOYKY 3peHUs, UCMONb30BaTh afjeKBaTHbIE A3bIKOBbIe CPeLCTBa;

- BflafjleHne HaBblKaMu MO3HaBaTe/IbHOW pPe/IeKCUN KakK OCO3HAHUS COBepLUaeMblX
[eACTBMIA 1N MbIC/INTENbHBIX NPOLECCOB, UX Pe3y/bTaTOB U OCHOBaHWW, rpaHuL, CBOEro
3HaHWA M He3HaHWA, HOBbIX MO3HaBaTe/IbHbIX 3afay U CPeAcTB ANA UX LOCTUXKEeHUS,

- LeneycTpeM/IeHHOCTb B MOMCKaxX W MPUHATAW peLleHnid, coobpasuTeNibHOCTb U
NUHTYMNLMS, pasBUTOCTb MPOCTPAHCTBEHHbIX  MPeACTaBNEHWN; CMOCOBHOCTH
BOCMPUHMUMATbL KPacoTy ¥ rapMOHUIO MUPA;
*  MpeLMeTHbIX:

- C(hOpPMMPOBAHHOCTL MPEeACTaBNeHUn 0 MaTemMaThKe Kak 4aCcTu MUPOBOW KynbTypbl U
MecTe MaTemMaTMKM B COBPEMEHHOW LUMBUAM3aLMK, cnocobax onucaHus SBeHUN
peanbHOro Mmpa Ha MaTeMaTU4eCKOM A3bIKE;

- ChopMMPOBAHHOCTb  MPEACTaBNEHMA O  MATEMATMUYECKUX  MOHATUAX  Kak
BXHEWNLIMX MaTemMaTUyecKUX MOLEeNAX, NO3BONAKLWMX OMUCbIBaTb U M3y4yaTb pasHble
Mpoueccbl W ABMEHWUA; MOHWMAaHWE BO3MOXHOCTM aKCMOMATMYECKOrO MOCTPOEHUS
MaTemMaTU4yecKux Teopwuil; - BnafeHWe MeTof4amMu [0Ka3aTeNlbCTB W afropuTMOB
peLeHns, yMeHne uX MPUMeHATb, MPOBOAMTL [OKa3aTe/lbHble PAaCCYXAeHUs B Xofe
peLleHns 3ajau;

- BfafleHne  CTaHAapTHbIMW  MPUEMAMMX  peleHWs  pauMOoHaNbHbIX U

MppaLmoHanbHbIX, MOKa3aTe/lbHbIX, CTEMNEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUIA 1

HepaBeHCTB, UX CUCTEM; MCMOJb30BaHNE TOTOBbIX KOMMbLIOTEPHbLIX MPOrpaMmm, B TOM

ynucne ANn8 MOMCKA MNYTU pPeweHus W UANKCTPauuy  pelweHns ypaBHEHUA K

HepaBEeHCTB;

- C(hOPMMPOBAHHOCTbL MNpeACcTaBfeHUiA 06 OCHOBHbLIX MOHATUAX MaTeMaTUYecKoro

aHanM3a W WX CBOWCTBAaxX, BflafileHWe YMEHUEM XapaKTepu3oBaTb MNOBefeHue

(YHKUWIA, NCNONb30BAHWE MOMYYEHHbIX 3HAHWA ANA ONMCaHWA U aHanm3a peasibHbIX

3aBMCUMOCTEW;

BfafleHne  OCHOBHbIMW  MOHATUAMM O  TMJOCKUX U MPOCTPAHCTBEHHbLIX
reoMeTpuyeckmx urypax, UxX OCHOBHbIX CBOWCTBax; CHOPMUPOBAHHOCTb YMeEHWUS
pacrno3HaBaTb reoMeTpuyeckue QUrypbl Ha yepTexax, MOAensax u B peasibHOM
MUpe; NPYMEHEHNe W3YyYeHHbIX CBOWCTB TEOMeTpUYecKux quryp u Gopmyn ans



peLleHns reoMeTPUYECKNX 3a4a4 1 3agay C NPakTUYeCKUM COAepXKaHNEM;
—C(opMMPOBAHHOCTb MNPeACTaBNEHNA O Mpoueccax N ABNEHUAX, MMEKLUX
BEPOSATHOCTHbIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peanbHOM MUpe,
OCHOBHbIX MOHATUAX 3/1IEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUIA HaxXo4UTb U
OLleHMBaTb BEPOSATHOCTU HACTYM/IEHNS COOLITUIA B MPOCTENLLMX NPAKTUYECKUX
CUTyauMsaX M OCHOBHblEe XapaKTEPUCTUKMN ChAy4valiHbiX BENUUUH; - BrageHue
HaBblKaMM MCMNO/Ib30BaHWNSI TOTOBbIX KOMMbKOTEPHbLIX MPOrpaMm Npu pelleHnn 3agad.
OcBOeHMe cofepxaHua yyebHoM gucumnnianHbl MaTematuka obecneynsaet
(hopMmpoBaHMe M pas3BUTUE YHUBEPCA/IbHbIX YYeOHbIX AEeACTBUIN B KOHTEKCTE
MPeeMCTBEHHOCTM (JOPMMPOBAHUA OOLLNX KOMMETEHLNNA;,

- BflafjleHne HaBblKaMW WCNO/b30BAHWA TOTOBbIX KOMMbKTEPHbLIX NpoOrpaMm npwu
peLleHnn 3aaau.

OK 1 TloHMMaTb CYWHOCTb W COUMaNnbHYK 3HAa4YMMOCTb Oyayuieri npogeccum,
NPosIBNATbL K HE YCTOMUYMBLIN NHTEpPEC.

OK 2. OpraHn3oBbIBaTb COGCTBEHHYIO AeATENbHOCTb, UCXO0AS U3 LM 1 cnocoboB ee
AOCTUXKEHUS, onpeaeneHHbIX PYKOBOAUTENEM.

OK 3. AHanusmpoBatb pabouyylo CUTyauuto, OCYLLEeCTBMATb TeKYLWMUA U MUTOrOBbIN
KOHTPO/b, OLLEHKY U KOPPEKLUIO COBCTBEHHOM AesATeNIbHOCTU, HECTU OTBETCTBEHHOCTb
3a pe3ynbTaTbl CBOEN paboThl.

OK 4. OcyuwecTtBnaTb MOUCK WHpopMaunn, Heobxogumon ana  3h(eKTUBHOIO
BbIMO/IHEHNSA NPOgecCUOHaNbHbIX 3a4au.

OK 5 Wcnonb3oBaTb  MHMPOPMALWUOHHO-KOMMYHUKALUWUOHHbIE  TEXHOMOTMKA B
npoeccMoHanbHOM AeATeNbHOCTMN.

OK 6. Pa6oTaTb B KOMaHae, 3P(eKTMBHO 06WaTbCA C KOsneramu, pPyKoBOACTBOM,
KNMeHTaMMm.

OK 7. OpraHu3oBbIBaTb COBGCTBEHHY [eATeNIbHOCTb C Ccob6ntofeHNeM TpeboBaHWUi
OXpaHbl TPyfa 1 3KON0rn4yeckoin 6e3onacHoCTH.

OK 8. IcnonHATb BOMHCKYH 06543aHHOCTb, B TOM YMCNe C NPUMEHEHUEM MONTYUYEHHbIX
npoeccrMoHanbHbIX 3HaAHWIA (ANS HOHOLEN).

Buabl yHMBepcanbHbIX Y4eOHbIX ObLme KOMNeTeHLMN
eNnCcTBUIA
A (B cootBeTcTBUKN ¢ PITOC CI10 no
noocbeccnn”™

JINYHOCTHbIE OKI. MoHUMaTb CYLLHOCTb U CoLMabHYHO
(O6€CI'I€'—IVIBa}OT LLEHHOCTHO-CMbIC/10BYHO 3HAYMMOCTb CBOENn 6yp|y|_|_||e|‘/'| npo(*)eccmw
OpMeHTaLMI0 06YUatoLLMXCS 1 OPUEHTALUMIO B nposBNATL K Heli YCTORUMBLIN WHTEpeC,
counanbHbIX POIAX N MEXTNYHOCTHbIX OKS. A|-|3_ny|3|/|p03a'|'b pa6ot.|y}0
OTHOLLEHUAX) CUTYaLMto, OCYLLLECTBAATL TEKYLLNIA 1

UTOTOBBIA KOHTPO/Ib, OLEHKY 1
KOPPeKLMo COOCTBEHHOW LesTeNbHOCTH,
HECTM OTBETCTBEHHOCTb 3a pe3ynbTaThl
CBOEN paboTbl.



PerynaTuBHbIe: OK 2. OpraHu3oBbIBaTb COOCTBEHHYHO

Lenenonaraxne, nnaHnpoeaxue, [EeATeNbHOCTb, BbIGUPATb TUMOBbIE METOAbI 1

Cnoco6bl BbINO/IHEHMSA

OK 7. OpraHn3oBbiBaTb COOCTBEHHYO
[eATeNbHOCTb € cO6M0AEHNEM TpeboBaHW
OXpaHbl TPyAa M 3KON0rM4Yeckon 6e30nacHOCTU

NPOrHO31poBaHue, KOHTPO/b (KOpPeKLys), OK3. AHanuanpoBaTb pabouyto CUTyauuto,
camoperynsaums, oueHka (obecneynsatoT

OpraHM3auuio 0byyatoLMmncs CBoel
y4ebHON AeATenbHOCTK)

OCYLLECTBNATb TeKyUJ,VII\/'I N NTOrOBbIN
KOHTPO/1b, OLEHKY N KOPPEKLMNIO
COBCTBEHHOIA [eATeNbHOCTU, HECTU
OTBETCTBEHHOCTb 3a PeE3Yy/ibTaThl CcBOEl

paboThl
lNMo3HaBaTeNbHbIE OK 4. OcyuecTBnaTb NOUCK MU UCMNO/Mb30BaHNe
(obecneumBaloT MccnefoBaTesbCKyto NHOPMaLK, Heo6X0AUMOI Ans 3heKTUBHOTO
KOMMETEHTHOCTb, yMeHue paboTaTb C BbINO/IHEHMS NMPOECCUOHANbHBIX 3a/au,
NH(opMaLiyeil) NPO(ECCMOHANBHOTO 1 IMYHOCTHOTO Pa3BUTHS,

OK 5. Vcnonb3oBatbh MHOPMALMOHHO-
KOMMYHVKaLNOHHbIe TEXHONOTUN B
npoeccMoHabHON AeATeNbHOCTH,

KoMMyHUMKaTNBHbIE OK 6. PaboTaTtb B KON/EKTUBE U B KOMaH[e,
(obecneunBatoT coLMabHYHO ah(heKTUBHO 06LLaTLCA C KOMneramu,
KOMMETEHTHOCTb W YYET NO3NLUN OPYTnX PYKOBOACTBOM, |'|0Tpe6|/|'|'ef|;||v||/|,

NMOfieid, YMeHWe cnyLiaTtb U BCTynartb B

[manor, yyacTBoBaTb B KOMNEKTUBHOM OK 8. NcnonHATb BOMHCKY 06513aHHOCTb, B TOM
06cy>aeHny npobnem, B3aMmMoAencTBoBaTb U YACNE C NPUMEHEHNEM NOMYYEHHbIX
COTPYAHNYATb CO CBEPCTHUKAMM 1 NPOMeCcCMOHaNbHbIX 3HAHWUIA (415 FOHOLLENR).

B3POC/1bIMU)

1.5 Konm4yecTBO YacoB Ha OCBOEHWE NPOrpamMmmbl yHeOHOW AUCLUNNNHBI

MakcumanbHas yuyebHast Harpyska obyuvatowierocs - 427 4acoB, B TOM 4YuClie:
- 06s3aTenbHas ayauTopHas yyebHasa Harpyska obydatouierocs - 285 4acos;
- camocToATesnbHaa paboTta obyyarouwerocqa- 142 vaca.



2. COAEPYXAHWE YUYEBHOW ANCLUUMANHBI U
TEMATUYECKOE M/IAHVMPOBAHVE

2J1. O6bem yyebHON ANCUMNANHBLI U BUAbI Y4e6HON paboThbl

Bug yuebHoi paboThbl O6bem yacoB
MakcumanibHasa yvyebHasa Harpyska (Bcero) 427
Ob6a3aTenbHasa ayauTopHasa yyebHas Harpyska (BCero) 285
B TOM 4ucre:
NnabopaTopHbIe 3aHATUSA -
NnpakTUYeckune 3aHATUA 56
KOHTPO/IbHblE PaboThl 14

VHAUBUAYaNbHbIA NPOEKT -

CamocTtosiTennlbHaa paboTta obyyatouierocs (Bcero) 142
B TOM 4ucre:

Pab6oTa Hag maTepmanioMm y4yebHMKa, KOHCNEKTOM NeKLuii 80
PaboTa ¢ MHopmalmeil B UHTEPHETE 36
BobinonHeHve pedepaTos 2%

MTorosas arrecTauyus B (*)OpMe JK3aMeHa



2.2 TemMaTuuyecKuin nnaH 06pa3oBaTe/IbHON AUCLMMINHBI

MaTemaTnka
HanmeHoBaHue CopepxkaHuve yyebHoOro matepuana, nabopatopHble paboTbl, NPaKTUYeCKMe O6bem YpoBeHb
pasfenos 1 Tem 3aHATUA, camMoCTosATe/IbHas paboTa obyyatoLmxca yacoB OCBOEHUS
1 2 3 4
lNMoBTOpeHMe. BBegeHne Cofep>xaHue y4yebHoOro matepmana 7 1
N BXO4HOW KOHTPO/b
MoBTOpeHMe. ToXAECTBEHHOE NPeobpa3oBaHne BbIPAKEHWNIA. PelleHne ypaBHEHWI 1 6

HepaBeHCTB MepBOW M BTOPOM CTeneHW. I'paunku IMHENHbIX N KBaAPaTUUYHbIX
(DYHKUWNA. DPOPMYNbI NO FTEOMETPUN.

MatemaTuKa B HayKe, TEXHUKe, 3KOHOMUKE, MHDOPMALIMOHHBIX TEXHOMOTMAX U
MpaKTUYecKol aesTenbHocTU. Lienu v 3agaum n3yyeHus MaTemMaTviku B
YUPeXeHUsX CPeAHero NpoteccroHanbHOro 06pa3oBaHus.

NabopaTopHble paboThl
INpakKTnyeckue 3aHATUA
KoHTposbHble paboTbiNel.lMoBTOpeHMe (BXogHON KOHTPO/b) 1
CamocTtodATenbHas pabota 06yyaroLnXcs
CamocTosiTensHad paboTa Nel MNMoAroToBKa K npeseHTauun «Poib nMecTo 2
MaTeMaTUKN B COBPEMEHHOM MUpE»

PA3OEN 1. PASBUTUE NMOHATUA O UNCITIE.

Tema 1.1 CogpepaHue yuebHOro maTepuana 12 2
Pa3BnTIe NOHATMS 0 Llenble 1 paumoHanbHble uncna. [leiicTBUTeNbHbIE YMCA. 9

yncne )
MpunbnnXeHHble BbluMCcneHUs. MpnbAMXKEHHOE 3HaYEHIE BENNYMHBI U NMOTPELLHOCTH
NpUeAMXeHUiA. KomnnekcHble yncna.
NabopaTopHble paboThbl

MpakTuyeckan paboTa Nel: «ApudmeTnyeckue 4eNCTBUA HaL YMcnamm, 2
HaxoxeHne npUGAMKEHHbIX 3HAYEHWA BESIMYMH U MOrPeLLIHOCTEN



Tema 2.1
KopHU 1 cTeneHu

Tema 2.2
Norapudm.
Norapudgm vncna

BblUMCNEHNA (abCONKOTHON N OTHOCUTENbHON), CPaBHEHME YMCOBbIX
BbIPaXKEHWNN»
KoHTposnbHas paboTta Ne2 «Pa3BUTWe NOHATUS O YUC/e»

CamocTosATeNbHasA paboTa obyyaroLmxcs:

CamocTosATenbHas paboTa Ne2: «PelueHne 3agaHuii 6e3 TOYHOro yyeTa

MorpeLLHoCTEe.

CamocTosATenbHas paboTa Ne3: «PelleHne 3agaHnii ¢ TOYHbIM y4eTOM

MorpeLHoCTEiA.

CamocTosATeNbHas paboTa Ned: «/IcTopust OTKPbITUA KOMNNEKCHBIX YNCEN.
CamocToaTenbHas paboTa No5: «[JeicTBIUA Haj KOMMIEKCHBIMU YCIaMU».
PA3OEN 2. KOPHW, CTEMNEHN N 1O APN®MBbI.

Cogep>xaHune yyebHoro marepumana

KopHU HaTypasibHOI CTerneHn 13 Ynucna n ux CBOMCTBA.

CTeneHn ¢ paunoHaibHbIMK NOKasaTensaMu, X CBOMCTBA.

CTeneHun ¢ AeliCTBUTENbHLIMW MOKa3aTeNsaMu.

CBoiiCTBa CTeMeHN ¢ AeNCTBUTENbHBIM MOKa3aTesiem
NabopatopHble paboTbl

MpakTunyeckan pabdota Ne2: «BbluncneHne u cpaBHeHWe KOpHER. BbinonHeHue
pacyeToB C pafuKanamu. PelleHve NpUKNagHbIX 3a4au».

MpakTnyeckas pabota No3: «PeweHne uMppaunoHabHbIX  YpPaBHEHWA.
CpaBHeHWe cTeneHel. [Npeobpa3oBaHNs BblpaXXeHWUA, COAepXKaLiMX CTemneHu.
PelleHne NokasaTeNbHbIX YpPaBHEHUI».

KoHTponbHas paboTa

CamocTosi TeNbHas paboTa obyyaroLmxcs:

CamocTosiTeNbHas pa6oTa Ne6: MoAroToBKa OMOPHbIX KOHCMEKTOB MO
Teme «CTeneHn ¢ paunoHanbHbIMU NOKa3aTeNsM1, X CBOWCTBa. CTeneHu
C AeiCTBUTENbHbIMI NOKA3aTENSM, UX CBOACTBA.

Copaep>xaHue yuebHOro maTtepuana

Norapugm umcna. BoluncneHve norapndmos.OCHOBHOE norapugmuyeckoe
TOX[eCTBO. [lecATUYHbIe U HaTypaibHble norapudmsl. JlorapudmmposaHme u
noTeHuupoBaHue. T[lpaBuna fenCcTBUM C norapupmamu.

Mepexof K HOBOMY OCHOBaHMUIO.

11

30
13



Tema 2.3
MNpeobpasoBaHme
anrebpanyeckmnx

Bblpa>KeHNA

NabopatopHble paboThbl

MpakTuyeckas paboTta Ned: «HaxoxaeHue 3Ha4eHu norapmdgma no
Nnpon3BO/bHOMY OCHOBaHWO. lNepexof OT OAHOIN0 OCHOBaHUA K ApYromy».
KoHTponbHas paboTa

CamocToaTeNbHasA paboTa obyyaroLmxcs

CamocToAaTencHasapaéomaN°7 PethepaT «McTopus passuTusd norapugmos»
CamocToaTenbHad paboTa Ne8: «3HayeHue v UCTOPUA NOHATUA

norapucpmMa.

Copiep>kaHue y4e6HOro Matepuana

Mpeo6pa3oBaHne anrebpanyeckux BbipakeHwii. MpeobpasoBaHe paLMoHaIbHbIX U
MpPaLMOHa/IbHBIX BblPaXKEHWIA.

Mpeobpa3oBaHMe CTENEHHbIX, MOKa3aTe/lbHbIX U N0rapuiMUUYECKNX BbIPAXKEHNA.
NabopaTopHble paboThbl

MpakTnyeckas pabota Ne5: «BbluncieHne 1 cpaBHeEHUe Norapugmos.

NorapndmupoBaHue 1 NOTEHLMPOBAHUE BbIPAXKEHNIA»

MpakTuyeckasn paboTta Neb6: «PeLueHne norapuhMmMyecKnX ypaBHEHNIA.

MpnBNVXeHHbIE BbIYUCNEHUSA U PeLleHns NPUKNaLHbIX 3a4a4».

KoHTponbHasa paboTta Ne3 «KopHu, cTeneHn, norapudmbi» (py6exHbIl

KOHTPO/1b)

CamocToaTenbHas paboTa obyyaroumxcs:

CamocToaTenbHas paboTa Ne9: «PelleHve nokasaTeNbHbIX U

NorapuPmMmnYecKnx ypaBHeHWn 1 HepaBeHC TB».

CamocToaTenbHas paboTa Nel0: «PelueHne 3agaHuii Ha npeobpa3oBaHms
norapugMMYecKnX BblparKeHNn».

PASAOEN 3. MPAMBbBIE N NMJTIOCKOCTW B NPOCTPAHCTBE.

3.1
B3anmHoe
pacnosioXeHne MpsiMbIX
N NAoCKoCTel

CogpeprkaHue yuebHOro matepuana

AKCHOMbI CTEPEOMETPUN W NX NpOCTeiiLLne cneacTeus. B3aumHoe
pacnosoXeHune ABYX NPsAIMbIX B MPOCTPaHCTBE. MapannenbHOCTb NPsSMbIX B
npocTpaHcTBe. MpU3HaKK 1 cBoiicTBa. MapannenbHoCcTb NPsMOii U
MAOCKoCTM. Mpr3HakmM 1 cBoiCTBa. MapannenbHOCTb NIOCKOCTEN.

24

24
17



Tema 4.1 SnemeHTbl
KOMOMHaTOPUKM

Mpu3Haku 1 cBoincTBa. MNepneHANKYNSPHOCTb NPSAMbIX B MPOCTPaHCTBE.
Mpu3Hak u cBoicTBa. MepneHANKYNSPHOCTb NPSIMOIA M NIOCKOCTK.
MepneHANKYNAP U HAKIOHHAA K MI0CKOCTU. Teopema 0 TpEx
neprneHanKynapax. Yron Mexay naockoctamu. MepneHAnKYNapHOCTb ABYX
NAOCKOCTEN. YTON MeXAy NPsiMOM U MNOCKOCTbIO. [BYrpaHHbIi yron. Yron
MeXay NJI0CKOCTAMMU.

"eomeTpmyeckre npeobpaszoBaHMs NPOCTPaHCTBA: NapasinenbHblil NepeHoc,
CUMMETPUA OTHOCUTE/IbHO MIOCKOCTH.

MapannenbHoe NPOeKTMpoBaHue. Mnowagb OpTOroHaIbHON NPOEKLMN.
306paxkeHre NPOCTPAHCTBEHHBIX (hUryp.

NabopaTopHble paboTbl

MpakTunyeckasa paboTta Ne7: «[MpuU3HaKM B3aMMHOI0 PacnosioXKeHWs MPSAMbIX.

Yron mexagy npambiMu. B3aumHoe pacnonoXeHune npsiMbiX 1 NOCKOCTEN.
MMepneHanKYNAp N HaK/IOHHAA K NJOCKOCTW. YT0/ MeXAy Npsamoin u
N0CKOCTbHO»

MpakTnyeckasa pabota Ne8 «[lMpn3Hakn 1 CBOCTBA NapaniefibHbIX 1
nepneHANKYNAPHbLIX MI0CKOCTEeR. PacCcTofHMe OT TOUKM 40 NIOCKOCTU, OT
MPAMON [0 NNOCKOCTW, PACCTOSAHUE MEeXAY NNOCKOCTAMU, MeXAY
CKpeLLMBaloLWwumMnca npaMbiMm, Mexay npov3sosbHbIMU - Urypamu B
NPOCTpPaHCTBE».

MpakTnyeckasa pabota Ne9 «[MapannenbHoe NPoeKTUpPoOBaHue 1 ero

cBoiicTBa. Teopema 0 M/oLWAaN OPTOrOHaIbHOW MPOEKLMIU MHOTOYTOMbHUKAY.

KoHTponbHas pa6oTa Ned «[psiMbie 1 NIOCKOCTY B NPOCTPaHCTBE»

CamocToaTenbHaa paboTa obyyaroLimxcs:
CamocToAaTenbHas paboTa Nell: «[IpsmMble ¥ NIOCKOCTY B NPOCTPaAHCTBE».
CamocTosATenbHas paboTa Nel2: «B3anMHOe pacnono><eHune npsiMbix 1
MNOCKOCTEN B NPOCTpPaHCTBE».

PA3LOE/T 4. KOMBHATOPUKA

CojeprxaHue yue6HOro matepumana

OCHOBHbIe NOHATUA KOMOMHATOPUKM.

3afaun Ha MofCcYeT yYncna pa3MeLLleHnin, NepecTaHoBOK, COYETaHNM.
PelleHue 3aa4 Ha nepebop BapnaHTOB.

dopmyna 6uHoma HetoToHa. CBOWCTBA GUHOMUHASIbHBIX KO3((ULIMEHTOB.

13
13

10



Tema 5.1 lNMoHATHE
BeKTOpa

Tema 6.1

TpeyronbHWK Nackansa. PelweHne 3agay
NabopaTtopHble paboTbl

MpakTnyeckasa padbota NelQ: «McTopus pasBnTus KOMOGMHATOPUKI».
KoHTponbHasa pabota Ne5 «KombnHaTopuka» (Py6eXXHbI KOHTPONb)

CamocTosTeNbHas paboTa obyvarowmxcs:
CamocTosTenbHada paboTa Nel3: «PelueHne 3aga4, npuMeHas popmyny GuHoma
HbloTOHa».

PA3LAEN 5. KOOPANHATDBLI N BEKTOPDI.

CopepykaHue yyeGHOro mMatepuana

MpamoyronbHasa (LexkapToBa) CMCTeMa KOOPAWMHAT B NpocTpaHcTee. dopmyna
PacCToAHUA MeXAy ABYMSA TOUYKaMW.

YpaBHeHUs cepbl, NIOCKOCTU Y NPSAMONA.

Bektopbl. Moaynb BekTopa. PaBeHCTBO BekKTOpoB. CoXeHWe BeKTOPOB.
YMHOXeHWe BeKTopa Ha umMcio. Pa3noXkeHne BEKTOpa Mo HanpasneHnam. Yron
MeXay [BYMSA BEKTOPaMU.

MpoeKuwna BekTopa Ha ocb. KoopanHaTel BekTopa. CKanapHoe nponsseseHme
BEKTOPOB. VICcnonb3oBaHWE KOOPAMHAT M BEKTOPOB MpU peLLeHuwn
mMaTeMaTuyeckux 1 MpuknagHbIX 3agad.

NabopaTopHble paboThbl

MpakTnyeckas pabota Nell: «BekTopbl. [lefiCTBUA C BEKTOPaMU.

[JekapToBa cuctemMa KOOPAMHAT B NPOCTPAHCTBE.

MpakTuyeckaa pab6ota Nel2: «[eicTBus C BeKTOpaMu, 3afaHHbIMU
koopgnHaTamu.  CkanfpHoe  npousBefeHne BEKTOpPOB. BekTopHoe
ypaBHeHMe NpAMON U MNOCKOCTU».

KoHTponbHasa pabota No6 «[MoHATME BeKTOpa» (Py6eXKHbI KOHTPO/b)

CamocTosATenbHas paboTa 0byyatoLmxcs:
CamocTosTenbHas paboTa Nol4d: «[leiicTBMA Hal BEKTOpaMm».
CamocTosATensHas paboTa Nels: «PeweHne 3aga4 no Teme «BekTopbI».
CamocTosTenbHas paboTa Nel6 PethepaT Ha Temy «BekTOpHOe 3ajaHue
NPSMbIX U NAOCKOCTEN B NPOCTPaHCTBE»

PA3OEN 6. OCHOBblI TPUTOHOMETPUN.

Copiep>aHue yuebHOro maTepuana

22

17

10



OCHOBHbIE MOHATUA

Tema 6.2
OCHOBHBbIe
TPUTOHOMETPUYECKN €
TOXJecTBa

Tema 6.3
MNpeobpazoBaHUsA
npocTenLmx
TPUTOHOMETPUYECKUX
Bblpa>KEHN

PafmaHHaa mepa yrna. BpauwartenbHoe ABMKeEHMe.
CUHYC, KOCVHYC, TaHFeHC U KOTaHreHc yucna.
JNabopaTopHble paboTbl

MpakTnyeckasa pa6ota Ne 13: «PagmaHHbIi MeTO4 W3MEPEeHMs  YrnoB
BpallleHns U CBA3b C rpafLyCHOW Mepoin».
KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyarowmnxes:

CamocTosTenbHasa paboTa Nel7: «MeToabl U3MEPEHNS YTIOB BPALLEHNS».
CamocTosATenbHas paboTa Nel8: «[Mprumepbl PyHKLUMOHANbHbIX 3aBUCUMOCTEN B
peanbHbIX NpoLeccax v ABIEHNAX».

CogfepxxaHue yyebHoro matepuvana
OCHOBHbIe TPUIOHOMETPUYECKME TOXaecTBa. PopMy bl NpuseseHNs. dopmynbl
CNoXeHna. PopmMynbl yaBoeHNs. POopMy/ibl MONOBUHHOIO Yria.

NabopaTtopHble paboThbl

MpakTnyeckaa paboTta Neld: «OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA,
(hOpMY bl  C/IOXKEHUS U YABOEHMUS».
KoHTponbHas paboTa

CamocTosATensHas paboTa Nel9: PethepaT Ha Temy «HenpepbiBHble
Apo6u»

CamocTosATeNbHan paboTa Ne20:PethepaT Ha Temy «[lpumeHeHune
CNOXKHbIX MPOLEHTOB B 3KOHOMUYECKMX pacyeTax».

CofiepkaHue yue6HOro maTepuana

Mpeobpa3oBaHne CyMMbl TPUFOHOMETPUYECKUX (DYHKLWIA B NPOM3BEAEHME U
NMPON3BEAEHUS B CYMMY.

BblpaxeHne TpPMroHOMeTpUYeCKNX hyHKLUIA Yepes TaHreHC NON0BUHHOIO
aprymeHTa.

JNabopaTopHble paboThbl

MpakTuyeckaa paboTta Nel5: «[MpeobpazoBaHne CyMMbl TPUTOHOMETPUYECKUX
(hYHKLMIA B npou3BefeHune, npeobpasoBaHme NPon3BeLeHNS
TPUrOHOMETPUYECKUX (PYHKLMIA B CyMMY».

KoHTponbHasa paboTa

10



CamocTosiTeNbHas paboTa obyyaroLmx:
CamocTosiTensHas paboTa Ne2l: «WcTopusa pasBuTuA U CTaHOBIEHME
TpuroHomeTpum"
CamocTosaTeNnbHas paboTa Ne22: «PelleHne TPUTOHOMETPUYECKNX YPaBHEHNI
MOBbILIEHHOMN CNIO30HOCTU».

Tema 6.4 CofepxxaHune yyebHOro matepuana

ObpaTHble O6paTHble TPUrOHOMETPUYECKME PYHKLUUN apKCUHYC,
TPUroHOMeTpUYecKue apPKKOCKHYC, apKTaHIeHC 1 apKKOTaHTeHC

pyHKLMK Na6opaTopHble paboTbl

MpakTnyeckasa pabota Ne 16: «O6paTHble TPUTOHOMETPUYECKMNE (DYHKLIK:
APKCUHYC, apKKOCWHYC, apKTaHIeHC».
KoHTponbHasi paboTa

CamocToATeNbHas paboTa obyyatoLmxcs:

Tema 6.4.1 Cogep>xaHue yye6HOro matepuana
TpuroHomeTpuyeckne  [pocTeiillne TPUroHOMETPUYECKIE YPaBHEHUS. PellieHre NpoCcTeimnx
ypaBHeHUs 1 TPUrOHOMETPUYECKNX YPABHEHWIA.
HepaBeHCTBa. MpUMeHeHKe 06LLIMX METOA0B PeLUeHNs TPUFOHOMETPUYECKMX YPaBHEHWIA.

PeLleHne NpocTeiLnX TPUrOHOMETPUYECKMX HEPABEHCTB. PelleHre cucTeM
TPUrOHOMETPUYECKMX YPaBHEHUIA
NabopaTopHble paboThbl

MpakTnyeckasa pabot Nel7: «[pocTeliine TPUroHOMeTpPUYECKIMe
YPaBHEHMS N HepaBeHCTBa».
KoHTponbHas patoTta Ne 7 «OCHOBbI TPUFOHOMETPUM»

CamocTosTenbHas paboTa 06yyatoLmxcs
PA3LEN 7. DYHKUNN, NX CBOWVICTBA VI TPAPUKN.

Tema 7.1.1 CopepxXaHue y4ebHoro matepuasnia
O6nacTb onpeaeneHns U MHOXECTBO 3HAYEHWUIA PYHKLWIA.

DYHKLUUN. 7
MpauK YyHKUMK, MOCTPOEHME rpadimKoB PYHKLMIA, 3a8aHHbIX pasnyHbIMU



crnocobamu.
NabopaTtopHble paboTsbl
MpakTuyeckasa pabota Ne 18: «OnpefeneHve U uccnefoBaHne QYHKUUA ».
KoHTponbHasa paboTa
CamocTosATeNbHas paboTa obyyaroLuxcs
CamocTosTenbHas paboTa Ne23: PedepaT Ha TeMy «I padmyeckoe peLleHmne
YypaBHEHWUA 1 HEPABEHCTB.
Tema 7.1.2 CopeprxkaHue y4yebHOro martepuana

CsoicTBa hyHKUMM
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPaHUYEHHOCTb, MEPUOANYHOCTD.
MpoMeXyTKN BO3pacTaHUa 1 yobiBaHUSA, HaMbO0/bLUee N HAUMEHbLLE
3HaYeHWs, TOUKM 3KCTpemyma. ["padmyeckas MHTepnpeTaLms.

Py6eXXHbli KOHTPONb. MIToroBas KOHTposibHasi paboTa Ne8 3a | Kypc.
CamocTosATeNbHas paboTa obyyatoLuxcs

Mpumepbl PYHKLMOHABbHbIX 3aBUCUMOCTEN B peaibHbIX npoueccax u
SBNeHUAX. ApudmeTnyeckne onepaunm Hag GyHKuuamu. CnoxkHas QyHKLms
(komno3unums). NMoHATME O HEMpPepbIBHOCTU (YHKLMN.

NabopaTopHble paboTsl

MpakTnyeckasa pabota Ne 19: «CsoilcTBa (YHKUMA. HenpepbiBHblE U©
nepuvoguyeckue (yHkumn. CBOICTBa M rpadmky CMHYyca, KOCWHYCa, TaHreHca U
KOTaHreHca».
Tema 7.1.3 CopeprkaHue yyebHoro marepuana
O6nacTb onpefeneHns 1 0651acTb 3HaYeHU 06paTHON (yHKLMK. Tpaduk obpaTHOM
(hyHKLMK. TloCTpOeHME rpadnKoB.
NabopaTopHble paboTbl
MpakTnyeckasa paboTa
KoHTponbHasa paboTa
CamocTosTeNnbHasa paboTa obyyaroLuxcs
Tema 7.2 CofepxaHune yyebHOro matepmana
CTeneHHble, MokasaTenbHas yHKUMA, e€ CBONCTBa M rpadmk. Jlorapudmuyeckas gyHKums, eé
nokasaTesfibHble, cBOWCTBa U rpagmk. CTeneHHas (yHKLMS, eé CBOWCTBA U rpadimK.

O6paTHble yHKLMN.



norapupmuyeckme n
TPUrOHOMETPUYECKIME
QyHKUMN.
O6paTHble
TPUrOHOMETPUYECKUE

PyHKLMN

TpuroHomeTpuyeckme QyHKLMK, UX CBOWCTBA U rpadmku. . ObpaTHble
TpuroHomeTpuyeckme dyHKumn. MNpeobpasoBaHure rpadgmkos. MapannenbHbii
nepeHoc, CUMMETPUA OTHOCUTENIbHO OCeil KOOPAMHAT U CUMMEeTpUs
OTHOCMTE/IbHO Havasia KoopAMHaT, CUMMETPUS OTHOCUTE/IBHO NPAMOR Y = X,
PacTSHKEHME N CXKaTue BAO/b OCEN KOOPAMHAT.

NabopaTopHble paboThbl

MpakTnyeckasa pabota Ne20: «locTpoeHre rpankoB DYyHKLNIA».
KoHTponbHasa pa6oTta Ne9 «DyHKLUK, NX CBOICTBA N rpatnKm»
CamocTosTensHass paboTa Ne24: PedepaT Ha Temy «Cno>keHue
rapMOHUYECKUX KonebaHuin»

PASAE/ 8. MHOIMOIMPAHUKW N KPYT JIbIE TEJA.

Tema 8.1
MHororpaHHuUKu

Tema 8.2
Tena v NoBepxHOCTHU

CogpepykaHue y4e6Horo maTepumana

BepluunHbl, pebpa, rpaHy MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble Yriibl.
Bbinyksible MHOrorpaHHuku. Teopema diinepa.

Mpu3ma. lMNMpamasa n HaknoHHaa npu3ma. MNMpasunbHas npusma. MNapannenenunes.
Ky6. TMupamuga. MNpaeunbHasa nupammnga. YcedeHHas nupamuga. Tetpasgp.
CummeTpumn B Kybe, B napannenenunese, B npusme v nupamunze.

CeueHus Kyba, Npu3mbl U NpaMuabl.

MpeactaBneHve O MpaBU/IbHLIX MHOrOrpaHHuMKax (TeTpasgpe, Kyo6e,
OKTasfgpe)

NabopatopHble paboThbl

MpakTuyeckas pabota
KoHTponbHas paboTa

CamocTosATeNbHas paboTa 0byyaroLmxces:

CamocTosiTensHass paboTa Ne25: «[MpaBuibHbIe MHOTOrPaHHUKMN».
CamocTosaTensHas paboTa Ne26: «Ku3Hb M TBOPUECTBO Jinepar.

CamocTosTenbHasd paboTa Ne27: «MHOrorpaHH1Km.
CamocTodATensHas paboTa Ne28: «3se3fuaTble MHOrorpaHHuku. Kpucranibl-
NPUPOAHbIE MHOTFOrPaHHUKN».

Copep>kaHue y4yebHOro matepuana
LINNMHAP M KOHYC. Y CeYEHHbIN KOHYC.
OcHoBaHWMe, BbiCcOTa, 6OKOBas MOBEPXHOCTb, 0bpasytoLlas, passepTka. OceBble

=
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BpaLLeHus CeYEHMUSA N CeyeHus, napaisieNbHble OCHOBAHMIO.
LLlap v cpepa, nx ceveHms. KacatenbHas naoCcKoCTb K cepe.
NabopatopHble paboThbl
MpakTnyeckas pabota
KoHTponbHasa paboTa
CamocTosATeNbHas paboTa obyyatoLmxcs: 8
CamocTosATenbHas paboTa Ne29: «LinnnHap u KoHyc».
CamocTosTensHas paboTa Ne30: «Mogenn Ten BpaLleHus».
CamocTosTensHas paboTa Ne31: «Lap n ciepax.
CamocToaTensHas paboTa Ne32: «[nowaib NOBEPXHOCTU YacTel Lwapa.

Tema 8.3 Cogep>xaHue yl~|e6Horo MaTepunasa 8

N3mepeHnsa B
reomMeTpumn
O6bem 1 ero nsmepeHue. VIHTerpasbHas Gopmyna obbema.
®opmysbl 06bema Kyba, NPAMOYro/IbHOro napasnnenenuneaa, npuU3mbl, 7
umnunHgpa. Popmynsl 06bema Nupamuibl U KoHyca. ®opmy/bl naoLaan
MOBEPXHOCTEN LMAMHAPa U KOoHyca. ®opmysbl 06bema Lapa 1 nioLwaau
cepsbl.
Mopgo6ue Ten. OTHOLWEHMA NJowaaeil NOBEPXHOCTEN U 06BEMOB MOLOGHBIX Ten.
NabopatopHble paboThbl -

MpakTnyeckas paboTta -

KoHTponbHasa pabota Nel0 « MHOrorpaHHUKM 1 Kpyrable Tena» (Py6exHblii 1
KOHTPO/b

CamocTosTenbHas paboTa Ne33: «O6beMbl TeN». 10
CamocTosTensHas paboTa Ne34: PedepaT Ha Temy «[lpaBuibHble U

nonynpasuibHble MHOTOrPaHHUKM».

CamocTosiTensHas paboTa Ne35: PedepaT Ha Temy «KoHuyeckue

CEYEHNUA U UX MPUMEHEHWE B TEXHUKE»

PA3AE/ 9. HAHAJTA MATEMATUNYECKOIO AHAJTN3A 32

Tema 9.1 CopfepxaHue yqe6Horo MaTepunasa 4



MocnenoBaTesiIbHOCTU.

Tema 9.2
MpownssogHasn.

MocnegoBatenibHOCTb. CNOCO6bLI 3ajaHNA N CBOMCTBA YMCIOBbIX
nocnefoBaTeIbHOCTEN.

MoHATMe O npefene nocnegosaTenibHOCTU. CyllecTBOBaHWE Mpedena
MOHOTOHHOV OrpaHUYeHHOI NocneaoBaTeIbHOCTY.

CymMmMuMpoBaHWe nocnefoBaTenbHOCTeW. BeckoHeYHo y6biBaroLas
reomMeTpuyeckas nporpeccus n ee cymma.

NabopaTtopHble paboTbl

MpakTuyeckaa pabota Ne 21:«Yucnosasi nocnefaoBaTenbHOCTb, CNOCO6bLI ee
3aflaHunsA, BbIYMC/IEHMS Y/IEHOB Moc/efoBaTeNibHOCTU. pegen
nocnefoBaTeNbHOCTU. BecKOHeUYHO YyObliBaroLLLas reoMeTpryecKas nporpeccus».
KoHTponbHas paboTa

CamocTosTenbHas paboTa o6ydatoLmxcs
CopgepykaHue y4yebHoro matepuana

MoHATUE O NPOU3BOAHON PYHKLMK, ee reOMETPUYECKNIA N PU3NYECKUNIA CMbICH.
Mpon3BOAHbIE CyMMbI, PA3HOCTU, NPOU3BEAEHMUS, YaCTHble. [1pon3BoaHbIe
OCHOBHbIX 3/1leMeHTapHbIX (YHKUWIA. YpaBHeHMe KacaTeNbHOW K rpamky
(yHKUMK. TMpUMeHeHVe NPOM3BOLHONM K UCCNeLOBaHNI0 (DYHKLUMIA U MOCTPOEHMIO
rpatVKos.

Mpoun3BoaHble 06PATHON PYHKLMM 1 KOMNO3ULUN PYHKLMK.

MpuMepbl UCNONb30BaHMA NPOVU3BOAHON /11 HAXOXAEHUSA HAUNYYLLErO peLleHns B

NPUKNagHbIX 3afayax. BTopas nponsBoaHasi, ee reoMeTPUYECKMiA U (hi3nYecKuii

CMbIC/.  HaxoX[eHue CKOpoCTM Ans npolecca, 3afaHHoro hopmysioi v rpagiikom.

PeLLeHve yrnpaXXHEHWIA.

JNabopaTopHble paboThbl

MpakTuyeckaa paboTa No22: «YpaBHeHMe KacaTeNbHOM B 06LEM Buae.
MpaBuna w1 Qopmynbl  AuddepeHUMpoBaHus,  Tabnuua  MPOU3BOLHBIX
aNleMeHTapHbIX (YHKUMA. WccnefoBaHne (YHKLUUM C MOMOLLBIO MPOU3BOAHOMN.
HaxoxzaeHne Havbonbllero, HaMMeHbLUEro 3HAYeHUs U IKCTPeMasibHbIX
3HAYEHUI (DYHKUUN».

KoHTponbHasa paboTta Nell « MpounsBogHas» (Py6eXHblil KOHTPOb)

CamocTosTensHaa paboTa Ne36: PedepaT Ha Temy «lMoHATME
AndpepeHumana v ero NPUIOXKeHNUs».
CamocTosTensHas paboTa Ne37: PethepaT Ha TeMy «CxeMbl NOBTOPHbIX
ncnblTaHwii bepHynnn»

28
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Tema 10.1
MepBoobpasHasn n
NHTErpan.

PA3JEN 11. 3IEMEHTbI TEOPUM BEPOATHOCTEN N MATEMATUYECKOW CTATUCTUKW.

Tema 11.1

SNeMeHTbl Teopun
BEPOATHOCTMU.

.CamocTosTensHasd paboTa Ne38: «[lMponssogHas u ee NpUMeEHeHMe
PA3LOEN 10. NUHTETPAN N ETO NMPUMEHEHNE.

Cofiep>aHue yuebHOro Matepmana

MepBoo6pasHas n nHTerpan. MprMeHeHne ONpeLeNeHHOro WHTerpana Ans
HaxXOXAeHUs NMOWAAN KPUBONMHeliHOW Tpaneuuun. ®opmyna HblOTOHa-
Nei6Hnua. MprMepbl NPUMEHEHNS UHTErpana B (IU3NKE U TeOMETPUM.

PelwueHwne 3agau.
JNabopaTopHble paboTbl

MpakTnyeckan pabdota Ne23: «/IHTerpan 1 nepsoobpasHas.
Teopema HbtoToHa— JleiiGHuLa. MNpuMeHeHne NHTerpana K BbIUACEHUIO
(PM3NYECKMX BENIMUWH U NIOLafeit».

KoHTposnbHasa pabota Nel2 «[IMNepBoobpasHasa v nHtTerpan» (Py6exHsbii
KOHTPO/1b)

CamocTosATeNbHas paboTa obyyaroLmxcs:

CamocTosATensHas paboTa Ne39: «PelleHne NnpuknagHbIx 3atayu».
CamocTosTenbHad paboTa N940: «HTerpan n ero NpUMeHeHne».
CamocTosTenbHad paboTa Nedl «Mpubnv>KeHHble MeTOAbI BblYACNEHUS
ONpefeneHHoro MHTerpavar.

CamocTosATensHas paboTa Ned2: «OnpefenéHHblii MHTerpan. BoluncneHne
naowagei NIoCcKux uryp»

Cogep>xaHue yuebHOro matepuana

CobbITHe, BEPOSTHOCTL COOBLITUA, COXEHWNE U YMHOXEHMWE BEPOSTHOCTENA.
MoHATUE O HEe3aBMCUMOCTU COBbLITUIA.

[unckpeTHasa cnyyaiiHas BeIMUMHA, 3aKOH ee pacnpefeneHns. Yucnosble
XapaKTepuUCTUKN AUCKPETHOM Cly4ainiHOM BefMUMHbI. ToHATHE O 3aKOHe
60MbLINX YKCen.

NabopaTtopHble paboThbl

MpakTuyeckass paboTa Ne24: «Knaccuyeckoe onpegeneHne BEPOSTHOCTH,

CBOMCTBA BEPOSATHOCTEN».
MpakTnyeckasi pabota Ne25: «TeopemMa 0 CyMmMme BEPOSTHOCTENA.

BbluncneHne BeposaTHOCTeW. MNpuknagHble 3agayn. MpeacrasneHune

18
18
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Tema 11.2
ONEMEHTHI
MaTeMaTU4ecKoi
CTaTUCTUKN

Tema 12.1

YpaBHeHUA N CUCTEMBbI
ypPaBHEHWA.

UMCNOBbIX AaHHbIX. TMpUKNaAHble 3adaum».

KoHTponbHas paboTa

CamocTosaTenbHas paboTa obyyarowmxes:

CamocTosATenbHas paboTa Ned3: «Ku3Hb 1 HayyHas AesTenbHOCTb
. HbloTOHa».

CopepxaHue ydyebHOro matepuana

MpeacTaBneHne faHHbIX, FeHepasbHas COBOKYMHOCTb, BblGOpKa, cpeaHee
apugmeTnyecKoe, MeamaHa.

MoHATME 0 3agavax MaTeMaTMYECKOW CTaTUCTUKM.

NabopatopHble paboTbl

MpakTnyeckas paboTa
KoHTposibHas pa6oTta Nel3 «3/1eMeHTbI TeopUn BEPOATHOCTEN U
MaTeMaTUYeCKON CTaTUCTUKU».
CamocTosATeNbHasd paboTa 0byyatoLmxXes:
CamocTosTensHas paboTaNed4: PedpepaT Ha Temy
«CpefHve 3HaYeHNa 1 UX NPUMEHEHNS B CTATUCTUKE»
CamocTosATenbHas paboTa Ned5: «H.beprynnu.
CamocTosTensHas paboTa Ned6: «PelleHune 3a4a4 N0 TeOPUN BEPOATHOCTEMN».

Pasgen 12. YPABHEHNA N HEPABEHCTBA.

CogepxXaHue yyebHoro martepuana

PaBHOCW/ILHOCTb YpaBHEHWI, HEPaBEHCTB, CUCTEM.

PaumnoHanbHble, MppaunoHaibHble, MoKasaTeNnbHble U TPUTOHOMETPUYECKue
YPaBHEHUS U CUCTEMbI.

OCHOBHble MpuveMbl KX pelleHnst (pasnoXXeHne Ha MHOXWUTENW, BBefeHue
HOBbIX HeW3BECTHbIX, MOACTAHOBKA, rpauyecknini MeTop).

NabopartopHble paboTbl

MpakTuyeckas pabota Ne26: «KopHM  ypaBHeHWl.  PaBHOCWUNbHOCTb
ypaBHeHu.  MMpeob6pa3oBaHue ypaBHEHWIA. OCHOBHble MpPUEMbl  PeLLeHWS
ypaBHeHWI. PelleHne CUCTEM YpaBHEHUM».

KoHTponbHas paboTa

CamocToATeNbHas paboTa 0byyaroLLmxcs:

CamocTosATeNbHas paboTa JIbd 7:«PelueHne ypaBHEHUIA, CUCTEM ypaBHEHWI».
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Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHme
CBOWCTB M rpaMKoB
(DYHKLUMIA NpU peLLeHnm
ypaBHeHU U
HepaBeHCTB

NToro

Cofiep>aHue yuebHOro matepumana

OCHOBHbI€ MPUEMbI UX PELLEHWUSA paLMOHabHbIX HEPABEHCTB, MPPaLMOHasbHbIE,
nokasaTesbHble, 1orapuMmnyecKmne n TPUroHOMETPUYECKME HEPABEHCTBA.
PeweHne HepaBeHCTB

NabopaTopHble paboThl

MpakTnyeckas paboTa
KoHTponbHas paboTa

CamocToaTenbHas paboTa Ne48: PehepaT Ha Temy «lMccnegosaHue
YPaBHEHUN N HepaBeHCTBY».

CogeprkaHue yyebHOro matepuana

MpuMeHeHVe MeTO[ UHTepBasioB. 1306paXkeHne Ha KOOPAUHATHOW
MI0CKOCTU MHOXECTBA PELLEHUIN ypaBHEHUI U HEPaBEHCTB C ABYMS
NnepeMeHHbIMU U X CUCTEM.

NabopaTopHble paboThbl

MpakTnyeckasa paboTa Ne 27: «licnonb3oBaHWe CBOWCTB U rpadivkoB
(DYHKUWA oNs peLleHns YpaBHeHUA U HepaBeHCTB».

Py6exXHblil KOHTPO/Ib. VIToroBast KOHTposibHasA pabota Neld 3a Il kypc.

MToroeas atrectauma B q)opme JK3aMeHa

427



2.3. Cofep>xaHue NpodhmnbLHOM cocTaB/AOLLLEN

Ons npogeccun 35.01.14 Mactep N0 TeXHUYECKOMY OOCNY>XUBaHWIO MalUHHO-

TPaKTOPHOro Mapka npogwmnbHOW cocTaBnsAwowein ana pasgena 1 PA3BUTUE

MOHATNA O YNCJIE aBnaiTca cnepyrowmne angaktmyeckne eguHULbI:

1 LUenble u paunoHanbHble 4uUcna.
[elicTBUTENbHbIE yucna.
MpnbnnXeHHbIe BblUMCNEHUA.
KomnnekcHble yncna.

BbiNofHEHNe apuPMeTUUECKMX AelCTBUIA Hap

yncnamu; HaX0XAeHune MPUONVKEHHbIX
3HaYeHunin BENINYUH 7 MorpeLHocTei
BbIYNCNEHNIA; CpaBHEHME YMCNOBbIX
BbIpaXXEHMNIA; Hax0XaeHwne Own6ok B

Npeo6bpa3oBaHUNAX U BbIYUCIEHUSAX.

coctaBnstowen ans pasgena 2 KOPHW, CTENEHW U TOTAPU®MbI sBnsatoTcs

cnefylouine AMAaKTUYECKNE eaNHMLIbI:

2.1 KOopHKM HaTypanbHOW CTeneHn 13
ynucna n nx ceorictea. CTerneHn ¢
paunoHanbHbIMK NoKasaTensiMmn, nux
cBoiicTBa. CTeMNeHn ¢ JeNCTBUTENbHbIMU
nokasatensMmu. CBOMCTBA CTENEHM C

I,EI,E‘I‘/JICTBI/ITEJ'II:HbIM MnoKasaTenem.

2.2 OCHOBHOE norapupmmyeckoe
TOXAeCTBO. [lecATUYHbIe U HaTypasibHble
norapu@mel. Mpasuna fjenicTBunin ¢
norapugmamu. MNepexos K HOBOMY

OCHOBaHUIO.

O3HaKOM/IEHME C MOHATMEM KOPHS U
NMpaBuaaMy CpaBHEHMNS KOPHeil;
(hopMynupoBaHune onpeaeneHns KOpHs u
CBOICTB KOPHEN; BbIYNC/IEHNE W CPAaBHEHWE
KOPHEW, BbIMOMHEHVE MPUKNAKN 3HAYEHUA
KOpHA; Npeobpa3oBaHmne YNCNOBbIX U
OYKBEHHbIX BbIPaXXEHWIA; BbIMOMHEHNE
pacyeToB No (hopmMynam; peleHune
MppaLoHanbHbIX YPaBHEHWIA;
O3HAKOM/IEHNE C NOHATNEM CTEMEHM C
AEACTBUTENbHLIM NOKa3aTeNleM.
O3HaKoM/IeHWe C NorapumMmyeckmm
TOXAECTBOM; N3YYEHME AECATUYHBIX U
HaTypa/bHbIX NOrapnumMoB; peLLeHne

norapuMnUecKnx ypaBHeHNI



2.3 Tpeo6pa3soBaHune paLnoHabHbIX, BbinosHeHWe npeobpa3oBaHuii BbIPaXKeHNNA,

MppaunoHaibHbIX CTENEHHbIX, npuMeHeHve opMy/, CBA3AHHbIX CO
MoKasaTe/ibHbIX 1 10rapuimMnyecKnx CBOWCTBaMM CTereHel 1 norapmpmos.
BblpaXXeHUM. OnpepeneHne 06nacTn 4ONYCTUMBbIX

3HauYeHuli norapumMmUUecKoro BbipaXkeHus.

coctasnatowen gns pasgena 3 NMPAMBIE N MIOCKOCTW B NMPOCTPAHCTBE

SIBNSIOTCS CNeflyrollne AMAaKTUUYECKNE eMHNLLbI:

3.1 B3aummMHOe pacrnonoxeHne AByX @opmMynMpoBKa M MNpuBeAeHME [0Ka3aTeNbCTB

NPSMbIX B MPOCTPaHCTBE. MPU3HAKOB B3aMMHOIO PAaCMO/IOXEHUS MPSMbIX
MepneHANKYNAp W HakNOHHas. Yron u MNOCKOCTeM; (hopmynupoBaHue
Mexay NIOCKOCTAMMW.  ONpeAeneHni, NPU3HAaKoB U CBOWACTB
MepneHanKyNsApHOCTb ABYX napannenbHbIX " neprneHanKynsapHbIX
MNOCKOCTEN. MNOCKOCTEW, ABYTPaHHbIX N IMHENHbIX YT/OB;

CeomeTpuryeckme npeobpa3oBaHMs BbINOSIHEHWE MOCTPOEHUA  YINOB MeXay
MPOCTpaHCTBa: napannenbHbld  NPAMbIMA, npsamon  wu MMOCKOCTbIO;
NMepeHoc, CUMMeTPUA OTHOCUTENIbHO MNPUMeHeHue Np13HaKOB 7 CBOWCTB
MIOCKOCTMW. pacrnonoXeHnss NpsAMbIX W MIOCKOCTeN npu

Mnowaab OpTOroHanbHOM NPOEKUUKN.  PeLlleHnn 3afad; U30bparkeHne Ha PUCYHKax u
KOHCTpyupoBaHue Ha Mogensax
neprneHANKYNSAPOB N HAKNOHHbIX K MIOCKOCTH,
NPsSMbIX, NapanfiefibHbIX  NJI0CKOCTEN, yrioB
MeXay MpsIMO M MIOCKOCTbI0 M 060CHOBaHMe
MOCTPOEHUS; pelleHMe 3afay Ha BblYMC/IEHUE

rEOMETPUYECKNX BETUYNH.

coctasnsowenn ans  pasgena 4 KOMBUHATOPUKA asnsdTcs  crnegyrowme

OVAAKTUYECKME eIMHNLbI:
4.1 OCHOBHble MNOHATUA M3ydeHne  npaBuna  KOMOUHATOPUKM 1

KOMOVMHATOPUKKW. 3ajauyn Ha MoAcYeT TMNPUMEHeHVWE NPU PeleHUn KOMOWHATOPHbIX



yncna pa3meu.|,eHV||71, nepecTaHOBOK,

couyeTaHuin.  PeweHne 3agay  Ha

nepe6op BapnaHTOB. dopmyna

6nHOMa HbHOTOHA. CBoiicTBa

OUHOMMHANbHbIX KO3(h(PULMNEHTOB.

TpeyronbHuK Nackans.

ONAAKTUYECKNE eANHULIbI:

51 TlpamoyronbHas  (OekapTosa)
cucteMa KoopAuHat B MPOCTPaAHCTBE.
YpaBHeHMsA  cepbl, MJOCKOCTU U
NPSIMOIA.

BekTopbl. Mopynb BEKTOpa.
PaBeHCTBO  BEKTOpPOB. CnoxeHune
BEKTOPOB. YMHOXEHME BeKTopa Ha
yncno. PasnoxeHue BekTopa Mo
HanpaBfeHUAM. YTon Mexay ABYyMS
BekTopamu. [Mpoekuma BekTopa Ha
OCb. KoopaunHartsl BeKTOopa.

CkansgpHoe npounssefeHne BEeKTOPOB.
Vicnonb3oBaHne KoopauHat n

BEKTOPOB npw peLleHnm

MaTeMaTnyeCKnx n NPUKNagHbIX

3a/ay.

3afay; pelleHMe  KOMOWHATOPHbLIX  3ajad

MEeTO0M nepebopa M Mo NpaBuny YMHOXEHUS;
03HAKOM/IEHME C MOHATUSIMU KOMBUHATOPUKN:
pasMeLLeHUSMY, CoueTaHUAMM,

nepectaHoBKaMnM 1 opMynamv  Ans  Ux

BbIYNCNEHNA, 00bSACHEHME U

hopmyn

MepecTaHOBOK W COYETaHU nNpu  peLueHnn

npuMeHeHne

anA BblHNCTEHUA pa3meUJ,eH|/||7|,
3aja4y, O3HakKOMJ/IEHNE C O6UHOMOM HbHOTOHA U

TpeyronsHUKom llackans.

cocTtasnawowen ansa pasgena 5 KOOPANHATDBI N BEKTOPBI anstoTcs cnegyroume

O3HaKoM/eHMe C NOHATUEM BEKTOpa; U3y4eHue

[€KapTOBOIA CUCTEMbI KoopamnHat B
MPOCTPaHCTBe, MOCTPOEHWe MO  3afaHHbIM
KoopAuHaTam TOYeK " M/70CKOCTE,
HaXOXAEeHNe KOOPAMHAT TOUeK; HaxOXAeHue

YPaBHEHUI OKPYXXHOCTU, Chepbl, NNOCKOCTH;

N3yyeHWe  CBOWCTB  BEKTOPHbIX  BENYMH,
MpaBuWN Pa3fOXXeHMs BEKTOPOB B TPEXMEPHOM
MPOCTPaHCTBE,

MPUMEHEHNE TeOpUM NpW pelieHnn 3afjay Ha
AEACTBMA C BEKTOpPaMW; U3YYeHWe CKansipHOro
MPOM3BEAEHNS BEKTOPOB; MPUMEHEHME Teopuu
MpV PeLUeHnI 3a4ay Ha JeincTBUA C BeKTopamu,
KOOPAWHATHbIA MeTOA, NMPYMEHEHWe BEKTOPOB
ANS BbIYNCNEHNS

BEMNYNH yriioB "

PacCTOAHUNA.



COCTaB/IAOLLIEN

ONs  pasgena

cnefylouine AUAaKTUYECKNe eanHULLbI:

6.1 PaanaHHas mepa yrna.

BpalwjatenbHoe  ABMXeHue.  CUHYyC,

KOCUHYC, TaHIFeHC U KOTaHIreHc 4ucna.

6.2 ®opmynbl npusBeaeHNA. Popmy/bl

CNOXeHNs.  DopMynbl  YABOEHUS

®opMynbl MONOBUHHOIO Yrna.
6.3

MpeobpasoBaHue CYMMb!

TPUTOHOMETPUYECKUX — PYHKUMA B
npou3BefeHNne W TMpou3BedeHns B
CyMMYy. BbipaxeHune
TPUTOHOMETPUYECKUX (YHKLUWUIA Yepes

TaHIreHc Nnoa0BMHHOIO aprymeHTa.

6.4 MpocTeiwne
TPUTrOHOMETPUYECKME YypPaBHEHMUS.
MpocTeiilume  TPUTOHOMETPUYECKME
HepaBeHCTBa.

6 OCHOBbI

TPUTOHOMETPUI  aBnawoTcA

N3yyeHne pagmMaHHOro Metofga W3MepeHus
Yr/10B BpaLleHmns K

MX CBA3W C TpajyCHOM Mepoi; mn3obpaxeHue
YI/10B BpalleHUs Ha OKPYXXHOCTWU, COOTHeCeHue
BE/MYNHbI  yrna c¢

€ro pacrionoXXeHnem,

(hopmMyMpoBaHue onpefeneHnii
TPUTOHOMETPUYECKMX  (DYHKLWMIA  Ana  Yr/oB
MoBopoTa M OCTPbIX YII0B MPSAIMOYTrO/IbHOIO
TPeyronbHMKa N 06bACHEHNE NX B3aMMOCBSI3M
MpYMeHeHNe OCHOBHbIX TPWUTOHOMETPUYECKUX
TOXAECTB  AN8  BbIYACMEHMS  3HAYEHWI
TPUTOHOMETPUYECKMX (YHKLMIA NO OAHON U3
HUX.

N3yuyeHne OCHOBHbIX (HOPMYN TPUTOHOMETPUM
MW NPUMEHEHME TNPW  BbIYUCNEHUN 3HAYEHWS
TPUTOHOMETPUYECKOTO BblpaXXeHUs n
YMpPOLLEeHNs ero; 03HaKOM/IEHME CO CBOWCTBaMMU

CUMMETPUN TOYEK Ha GAMHMHHOM OKPY>XHOCTHU

W MNpMMeHeHWe UX AN1A  BblBOAA (HOPMYI
npuBeaeHns

PelueHue no (hopmynam un
TPUTOHOMETPUYECKOMY  KPYry  NpOCTeMLmx
TPUTOHOMETPUYECKUX YPaBHEHWIA;
NpMMeHeHMe  0OWMX  MEeTOAOB  peLleHus
YpaBHEHWA npu peLleHmnm
TPUTOHOMETPUYECKUX  YpPaBHEHWUI;  YMeHMe

OTMeYaTb Ha Kpyre peLieHns npocTeimx

TPUTOHOMETPUYECKUX HEPABEHCTB.



6.4.1  ApKCUHYC, apKKOCMHYC, O3HaKOM/EHME C  NoHATUEM obpaTHbIX
apKTaHreHC. TPUTOHOMETPUYECKUX  (PYHKUWIA;  M3Yy4yeHue
onpeaeneHuni apKCcuHyca, apKKOCUHYCa,
apKTaHreHca u4ucna, (OpMynuMpoBaHue WUX,
n300paxXeHNne Ha eLUHUYHON  OKPYXXHOCTH,

MPUMEHEHWE NMPU PELLIEHNN YPaBHEHWIA.

CocTasnsowein gna pasgena 7 SYHKLUMWN, X CBOWCTBA N TPAPUKU

SIBNAOTCS CNeflytoline AMAaKTUYECKNE eIUHULLbI:

711 O6nactb  onpefeneHns 1M O3HaKOMIEHME C TMOHSATUEM  NEPEMEHHONA,
MHO>XeCTBO 3HAYEHU; rpauk npumMepamm 3aBMCUMOCTEN Mexay
(PYHKUWMW,  MOCTPOEHWe  TrpauKoB MepemMeHHbIMU; O3HaKOM/IEHWE C MOHATUEM
(OYHKUWIA,  3aflaHHbIX  pa3fIMyHbIMK  rpaduka,  ONpefeneHne  NPUHAANEXHOCTU
cnocobamu. TOUYKN TrpauKy (QYHKUUKW; oOnpedesieHne o
(hopmyne npocTeillein 3aBUCUMOCTU, BUAa ee
rpauka; O03HaKOMJ/IeHWe C Ornpeje/ieHneM
(hYHKUMK, (DOPMYNMPOBaHUE €ro; HaxoXKAeHue

obnactm onpegeneHns M 06n1acTv 3HaYEHWUN

QYyHKUMUK.
7.1.2 MOHOTOHHOCTb, 4yeTHOCTb, O3HaKoM/IeHNe c npumepamm
HEYeTHOCTb, OrpaHUYeHHOCTb, (PYHKUMOHANbHbIX 3aBUCUMOCTEN B peasibHbIX
MepuoANYHOCTD. MpomexyTKn npoueccax "3 CMEXHbIX AVCLMNINH;
BO3pacTaHus 7 ybOblBaHMA, O03HaKOM/IEHUE C A0Ka3aTeNbHbIMY
HanbonbLee 7 HaMMeHbllee pacCcy>XXaeHuamu HEKOTOPbIX CBOICTB
3Ha4veHus, TOYKM 9KCTpeMyMa. JIMHEeNHOW W KBagpaTtuyHOMW  (PYHKUMA,
I"pahnyeckan WHTepnpeTauus. npoBeAeHue nccnefosaHus NNHENHON,
Mpumepsbl (hYHKUMOHaNbHbIX KYCOYHO-/IMHEAHOMN, APOOHO-TMHENHOA 1

3aBUCMMOCTel B peasibHbIX Npoleccax KBaApaTUYHOW  (DYHKUMIA, MOCTpPOeHME  UX
" SBIEHUSIX. ApuipmeTYecKMe TpaguKoB; MNOCTPOEHWE W UTeHMe rpanKoB

onepaumn Hag GyHKUMamU. CnoxHas (QYHKUMIA; nccnefoBaHme YHKLMUY;



GyHKuma (komnosuuus). FMoHATME O

HEMNPepbIBHOCTU QYHKLNN,

7.1.3 Ob6nactb onpegeneHns wu
obnactb 3HayYeHuU obpaTHoiA

OYHKUMN.
"padhmk 06paTHON PYHKLMN.

7.2 OnpegeneHns  (YHKUWUA,  UX
CBOICTBA 7 rpagukm.
MpeobpaszoBaHus rpagmMKoB.
MapannencHblii MepeHoc, CUMMETPUA
OTHOCUTENIbHO OCerW  KOOPAWHAT U
CUMMETPUSA  OTHOCUTE/IbHO  Hayana
KOOPAMHAT, CUMMETPUA OTHOCUTE/IbHO
MNPSMON y = X, pacTshHKeHue U cxaTue

BAO/b OCElM KOOpAMHAT.

cocTaBneHVe BWAOB (YHKUWA MO [AaHHOMY
YCNOBUIO, pelleHne 3afady Ha 3KCTPeMyM;
BbINO/IHEHWE npeobpa3oBaHuii rpamka
yHKLMN.

N3yueHne noHATMA  o6paTHOW  (hyHKUUW,
onpefeneHve Bua W MNOCTPOEHME rpaduka
00paTHON (YHKUUK, HaxoXAeHue ee 06nacTu
onpefaeneHuns n obnactu 3HaYeHNN.;
NPUMeHeHne CBOICTB hyHKUNIA npu
MccnefoBaHNN ypaBHEHWI U pelleHnn 3a4ay Ha
9KCTPEMYM;  O3HAKOM/IEHWE C  MOHATMEM
CNOXHON PYHKLMN.

BbluncneHune 3HauyeHUn PYHKUUIA NO 3HAYEHNIO
aprymeHTa; onpejenieHvne noioXXeHUs TOUYKN Ha
rpaduke no ee KoopauHatam W HaobopoT;
MCNoNb30BaHWe  CBOWCTB  (DYHKUMIA  Ans
CPaBHEHMSA 3HAYEHWIN CTeneHeil u norapugmos;
NoCTpOeHMe rpagnkoB CTeMneHHbIX 7
norapumMmnyecKmnx OYHKLMIA; peLueHne
MoKa3aTe/bHbIX 7 norapuMmnUecKmnx
YpaBHEHU N HepaBeHCTB MO W3BECTHbLIM
anropuTMam;  O3HAKOM/JIEHME C  MOHATUEM
HenpepbIBHOM nepuoanyeckon  yHKUWK;
O3HAaKOM/IEHMEe C TMOHATUEM TFapMOHUYECKUX
KonebaHWin ; O3HAKOMJIEHME C TMOHATUEM
pa3pbIBHOM nepnoanYvecKo hyHKUMNWK;
NMPMMeHeHne CBOMNCTB (OYHKUMIA AN CpaBHEHUS
3HAYEHUI  TPUTOHOMEPUYECKUX  (DYHKLNIA,
PELeHnss TPUTOHOMETPUYECKNX  YPaBHEHWIA;
NMOCTPOEHNe rpauKoB 06paTHbIX

TPUTOHOMETPUYECKMNX (hyHKUWIA "



onpegeneHne Mo rpagmkam  UX  CBOWCTB;

BbINOJIHEHWE Npeobpa3oBaHUA rpauKos

cocTaBnawwen ana pasgena 8 MHOITOMrPAHUKWM N KPYT/IbIE TEJTA aBnsitoTCA

crnefyroLme ANAaKTUYecKne eauHnLbI:

8.1 BepLunHbl, pebpa, rpaHu
MHOrOrpaHHuKa. Pa3BepTKa.
MHororpaHHble  yrnabl.  BbInyknblie
MHOrorpaHHukun. Teopema diinepa.
Mpusma. Tlpamaa wu HaK/IOHHas
npu3sma. MpaBunbHas npu3ma.
Mapannenenunen. Ky6. TMupamunja.
lNMpaBunbHas nupamupa. YcedeHHas
nupamuga. TeTpasgp. CummeTpun B
Kybe, B napannenenunege, B npu3me u
nupamue.

CeyeHuns Kyba, NpM3mMbl 1 NUpaMnibl.
MpeacTaBneHne 0 npaBUbHbIX
MHOrorpaHHukax (Tetpasgpe, Kyoe,

OKTaszpe, A0AEKasApe U NKocasape).

8.2 UunuHap M KOHYC. YcCeuYeHHbll
KOHyc. OcHoBaHue, BbICOTa, GOKOBas
MOBEPXHOCTb, obpasytoLlas,
pa3BepTka. OceBble ceyeHus n
ceyeHus, napansesibHble OCHOBAHUIO.
lap wn ciepa, UX  CeYEHUS.

KacaTtenbHas NioCcKoCTb K cdepe.

OnucaHve © XapakKTepUCTUKaA  PasInNUHbIX
BMAOB MHOrOrpaHHMWKOB, MNEPEYUC/IEHNE UX
3/1EMEHTOB 7 CBOWCTB; N306paxkeHne
MHOrOrpaHHMKOB U BbINO/IHEHNE MOCTPOEHNUS;
BbIUMCNEHNE NIUHENHbIX 3NEMEHTOB U YI/NOB B
NMPOCTPaHCTBEHHbIX KOH(Mrypaumsax,
apryMeHTUpoBaHme CBOMX CYXXAEHWNIA;
MOCTPOEHME  MNPOCTEMLINX  CeYEeHMI  Kyba,
nNpu3Mbl, NUpamuabl; NPUMeHeHue (HakKToB U
CBEJEeHNUI M3 NNaHUMETPUU; O03HAKOMIIEHUE C
BMAAMU CUMMETPUIA B NPOCTPaHCTBE,
(hopMynmMpoBaHMe OnNpeaeneHnin n CBOWUCTB;
NMPUMEHeHMe  CBOWCTB  CUMMETPUU npu
peLLeHnn 3afau; MCNoMb30BaHMe
NPUOBPETEHHbIX 3HAHWI ANA UCCNeA0BaHUS W
MO/eNMpoBaHuns HECNOXHbIX 3ajau;
N306paXXeHNe OCHOBHbIX MHOFOrPaHHUKOB W
BbIMO/IHEHNE PUCYHKOB MO YCNOBUSIM 3aau.
O3HaKoM/eHME C BUAAMW Te/ BPALLLEHUS;
(hopMy/nIMpoBaHMETEOPEM O CeYeHUW  Lapa
MMIOCKOCTbIO W MJIOCKOCTK, KacaTeNlbHOM K
chepe; pelwleHMe 3adad  Ha MOCTPOeHue
CEYEHWW, BbIMUC/EHME  [OSINH, PACCTOAHWUMN,
yrnos, nnouwajen; nposeaeHne aokasaTenbHbIX

paccy>aeHuni npu peLLleHnm 3aaau;



83 0O6bem UM ero u3MepeHue.

NHTerpansHaa gopmyna obbema.

dopmyrbl obbeMa Ky0a,
NPSMOYrofbHOro  napannenenuneaa,
NPU3Mbl, unnuHgpa. dopmynbl
obbemMa  nupammabl U KOHyca.
dopmynbl  nAowaan  NoBEpPXHOCTeN
umnuHgpa u  KoHyca.  dopmynbl

obbema LWwapa v naowaan chepsl.
Mogo6ue Ten. OTHOLIEHMA NOLWAAEN
NMOBEPXHOCTEN M 06bEMOB MOA0OHbLIX

Ten.

9.1 Cnocobbl 3agaHWsi X CBOWMCTBa
YNCNOBbIX nocnefoBaTelbHOCTeN.
lNoHATKe 0 npegene
nocnefoBaTesIbHOCTU.

CyuiectBoBaHue npegena
MOHOTOHHOW OrpaHU4YeHHOW

nocnegosarenbHOCTM. CyMMMUpPOBAHME
nocnefoBarte/sibHOCTel.  BecKOHe4YHo
ybbiBatoLLasn reoMeTpuyeckas
nporpeccus n ee Cymma.

9.2

MoHsATMe 0  MPOU3BOAHOM

npuMeEHeEHNE CBOWCTB CUMMETPUN npu

peweHnn 3ajad Ha Tena BpaLleHunA,

KOMB6UHALMIO TeN; U306paKeHNe OCHOBHbIX
KPYrnblIX Ten W BbIMOMHEHME PUCYHKA MO
YCI0BUIO 33/1auM.
O3HaKOM/IEHWE C MOHATUSAMMW naowaan WU
o6bemMa, aKCUOMaMWU 1 CBOWCTBaMU; peLIeHUe
33ay Ha BbluMCNeHWe nowlafeidi NNOCKUX
duryp;

00beMOB MPOCTPAHCTBEHHbLIX Ter;

M3yYyeHne TEeOpeM O BbIUYNCIEHUN
peLLeHne
3afa4 Ha MpuUMeHeHue (OpPMYN BbIYNCIEHWS
06bEMOB; M3yueHue (hopMyn Ans BblYUCNEHNS
nnowlaaeid NoBepXHOCTe MHOrorpaHHWKOB U
Ten BpaleHWs; O03HaKOMIeHWE C MeTOAOM
BbIUMNCNEHNS M/OWAAN MOBEPXHOCTU cdepbl;
pellieHne 3alad Ha BblUMCNeHME nnowasei

MOBEPXHOCTU NPOCTPAHCTBEHHbIX Te.

coctapnstowenn ana pasgena 9 HAYANTA MATEMATUYECKOIoO AHAJIM3A

SBNAOTCA cnefytolie AMAAKTUYECKNE eUHULbI:

O3HakoMeHue c NOHATUEM 4yMCNOBOWA

nocnenoBaTe/ibHOCTMU, O3HaKOMJ/IEHNE c

MOHATUNEM npepena nocnenoBaTesibHOCTH,

O3HaKOM/IeHNe C BblYNC/TIEHNEM CYMMBbI

GECKOHEYHOro 4YMCNOBOro pana, peLieHne

33a4 Ha nNpUMeHeHue

(hopmy bl

I'EOMETpI/I‘-IECKOVI

CYMMbl
06eCKOHEYHO  yOblBatloLLei

nporpeccuy

O3HakoM/ieHMe C MOHATUEM I'IpOI/I3BOp,HOl7I;



(QYHKUMN. YpaBHeHME KacaTeNbHON K

rpaduky  yHkumn.  Tpon3BoOAHbIE

CYMMbl,  pasHOCTW, NPOM3BEAeHUS,
yacTHble. [1poM3BOAHbIE  OCHOBHbIX
3N1eMEHTaPHbIX QYHKUWIA.
MpumeHeHne NMPOU3BOAHOA K
nccnefoBaHuio hyHKUWIA "
NMOCTPOEHNIO rpatnKoB.

Mpoun3BoAHble 06pPaTHON QYHKUUN W
KOMMO3NLUMU (DYHKLMW.

Mpumepsbl NCcnonb30BaHUA

MpPOU3BOAHOA Ans HaX0XAeHUs

Hanny4ywero peweHna B NMpuKnagHbiX

3aflayax. Btopas npousBogHas, ee

reoMeTpuUYecKuii " (hm3nyecknin

cMmbIcn. HaxoxzeHue CKopocTu Ang
npouecca, 3afaHHOro (opmysnon u
rpaykom.

U3yueHue " (hopMynupoBaHue ee

MEXaHMN4YECKOTo 1 TeoOMETPUYECKOIo CMbIC/a,

N3yyeHme anropmutma BbIYNCNEHNS
NPOM3BOAHOW Ha MNpU- Mepe BblYUCNEHUS
MIHOBEHHOW CKOpPOCTK 7 yr0BOro
KoahnumeHTa  KacaTeNbHOW;  COCTaBNEHUE
YpaBHEHUA KacaTenbHOW B  06OWeEM  BuUAE;
YCBOEHMe npaBu/ AndepeHLMpoBaHmMS,
Tabnnubl MPOM3BOAHbIX 3N1eMEeHTapHbIX
(hYHKUWA, npuMeHeHue ans

andhdepeHUMpoBaHna (YHKUMWIA, COCTaBeHUS
YypaBHEHUs KacaTeNbHOW; WU3y4eHWe Teopem O

QYHKLNK

(hopmMynMpoBKa uX; MPOBEAeHMe C MOMOLLbHO

CBA3N CBOWCTB N  NPOU3BOAHOMN,

NPOU3BOAHOIA nccneaoBaHus

(yHKUWY,

3aflaHHOMW  (DOPMY/OI; CTaHOB/IEHWE  CBSI3N

CBOWCTB (DYHKUMM W NPOM3BOLHON MO UX

rpagukam; npYMeHeHWe NPOWU3BOAHON  ANs
pelleHnst 3aa4 Ha HaxOXAeHWe HaubosbLLIEro,
HAaUMEHbLLEro 3HAYEeHMS UM Ha HaxoXAeHue

3KCTpeMyMa.

coctasnawouwen ana pasgena 10 MHTEMPANT N EFO NMPUMEHEHWE sBnstoTcs

cneayowme ANJakTUYeCKne euHULIbI:

10.1 TlpumeHeHne onpeaeneHHoro O3HAKOMMEHWE C MOHATMEM WHTerpana WU
MHTerpana Ans HaxoXAeHMs MNoLWaAM nepBOO6Pa3HOIA; n3yyeHue npaeuna
KpUBO/MVHeHOW Tpaneuun. dopmyna BbIYWCAEHMS  MepBOOGPasHO M TeopeMmsl

HbtoToHa—JTeilbHMLa. Mpumepbl HbloTOHa— JleilbHMLA; pelleHVWe 3agady Ha
NPUMeHeHUss WHTerpana B (M3MKe M CBS3b MNepBOOOpasHO M ee  NPOM3BOAHOM,
reomeTpum. BblYMC/IEHNe MNepBO0O6pa3HOA  ANd  [AaHHOM



(YHKUMK; pewleHWe 3afady Ha NpPUMeHeHue
MHTerpana fAns  BblYUCNEHUS  (DU3NYECKMX

BE/IMYMH 1 NnoLagen.

cocTasnstoweli ana pasgena 11 3/IEMEHTbl TEOPUW BEPOATHOCTEN WU
MATEMATUYECKOW CTATUCTUKW sasnstoTcs cnegywouime  auMpakTunyeckue

eAUHMLIbI:

11.1 CobbITne, BEpOATHOCTb COObITMUSA,

CNoXeHune 7 YMHOXEHWNe
BEPOSATHOCTEN. MoHsTNe 0
He3aBUCUMOCTHN COObITUN.
[uckpeTHaa cnydvaiHas  Ben4uMHa,
3aKOH ee pacnpefeneHua. Yucnosble
XapaKTepuCTUKN ANCKPETHOWA
CMly4aiHON BeNUYUHbLI. TloHATME O
3aKOoHe 60/IbLLINX Yncen.

11.2 [MpeacTaBneHne [JaHHbIX,

reHepanbHasi COBOKYMHOCTb, BbIGOPKa,

cpeaHee apudMeTMYECKOe,

MegnaHa.

lNMoHATME 0 3ajayvax mMaTeMaTU4ecKo

CTaTUCTUKWN.

N3yueHne KNlaccu4ecKoro onpeaeneHus
BEPOSTHOCTM, CBOWCTB BEPOSTHOCTW, TEOPEMbI
O CyMMe BEpOSITHOCTEN;  pacCMOTpeHue
NnpYMepoB BbIUNCNIEHUS BEPOATHOCTE;
pelleHne 3aay Ha BblUMC/IEHUE BEPOSATHOCTEV

COObITUNA.

O3HakomneHne c npeacrtaBaeHNEM YUCNOBbIX
JaHHbIX N NX XapPaKTEPUCTUKaMWN, pPELUEHNE
MPakKTU4eCKNX 3afady Ha o6pa60TKy YNCNOBbLIX

JaHHbIX, BbIYNCNEHNE UX XapPaKTEPUCTUK.

coctasnawouwen ana pasgena 12 YPABHEHUA W HEPABEHCTBA sBnswTcs

cneaylolme AnJakTUYecKne eanHnLLb:

121

MppaLnoHasbHble,

TPUTOHOMETpPUYECKME

CNCTEMBI.

yPaBHEHWA,

PaunoHanbHble,

nokKasaTe/ibHblE U

YpaBHeHUs W

PaBHOCUNLHOCTb

HEepaBeHCTB,

CUCTEM.

O3HaKoOM/IEHNEe C NPOCTEMLLIMMU CBEAEHUSIMU O
KOPHAX anre6panyeckmx ypaBHEHWIA,
MOHATUAMW  WUCCNEAOBaHMS  YPaBHEHUA U
CUCTEM  YypaBHeHWid;  W3yuyeHne  Teopum

PaBHOCUNBHOCTH ypaBHeHMM n ee NPpUMEHEHNA,



OCHOBHble NPUEMbl UX peLleHus.

12.2 HepaBeHcTBa. PaunoHanbHble,
nppaLmoHanbHble, TMoKasaTe/bHble U
TPUTOHOMETPUYECKNEe  HepaBeHCTBaA.

OCHOBHble MPUEMbI UX PELLEHNS.

12.3 MeToz NHTEPBaNoB.
N306pakeHne  Ha  KOOPAWMHATHOM
MNIOCKOCTU  MHOXEeCTBa  pPeLleHuni
YpPaBHEHWA W HEPaBeHCTB C [BYyMSA
nepemMeHHbIMU U NX CUCTEM.

peleHne paunoHanbHbIX, MppauuoHanbHbIX,
NnoKasaTeslbHbIX " TPUTOHOMETPUYECKMX
YPaBHEHWUI 1 CUCTEM.

O3HakomMm/fieHMe Cc  obwumu BOMpocamu
PELeHns  HepaBeHCTB UM UCNO/b30BaHue
CBONCTB M rpatikoB (PYHKUWA NpU peLleHun
HepaBeHCTB;

pelleHne HepaBeHCTB W CUCTEM HEPABEHCTB C
NMPUMEHEHNEM pa3NINYHbIX CMOCO6O0B.
Mcnonb3oBaHWe CBOWCTB U rpainkoB PyHKL M
ANS peleHns  ypaBHEHWIA;  MOBTOPEHME
OCHOBHbIX MPWMEMOB  peLLeHNN CUCTEM;
pELeHNe YpaBHEHUI C MNPUMEHEHMEM BCEX
npmeMoB  (pa3noXeHus) Ha  MHOXMUTENw,
BBEAEHNS HOBbIX HEN3BECTHbIX, MNOACTAHOBKMW,

rpaduyeckoro metona).



3. YCNnoBudA PEANN3ALNN MPOTPAMMBI ANCLUNMNTNHDI
3.1 TpeboBaHMA K MaTepuasribHO-TEXHNYECKOMY
obecneyeHno

Mporpammoii y4ebHO ANCLUMNANHBI peann3yeTcsa B yuebHOM KabuHeTe
MaTeMaTUKMN.
O6opypoBaHuMe y4yebHOro kabmHeTa:

*  MHOFOoYHKLMOHaNbHbI KOMMIEKC NpenojaBaTtens;

e HarnagHble nocobmsa (KoMNNeKTbl y4ebHbIX Tabnuu, NaakaTos, MOPTPETOB

BblAAKLLNXCA YYEHbIX-MaTeMATUKOB 1 Ap.);

*  MH(OPMaLMOHHO-KOMMYHWKATUBHbIE CPEACTBA;

° 9KpPaHHO-3BYKOBbLIE nocob6us;

KOMMMEKT TEXHUYECKON AOKYMEHTaUMKN, B TOM YuMc/e nacnopra Ha
cpeAcTBa 00YUYEHUSA, MHCTPYKLUUKN MO UX UCNOMb30BAHUIO M TEXHUKE
6e30MacHOCTU;

O6UBNNOTEYUHbIW (HOHA,

3.2 VNHpopmaymnmoHHOe obecrneveHmne
NH(popMaumoHHOe obecrneyeHre 06yUYeHNA COAEPXKMUT NnepeyeHb PEKOMEHAYEMbIX

yuebHbIX N3aaHnil, HTepHeT-pecypcoB, AOMONHUTENbHOW NUTepaTypbl.

OCHOBHbIE NCTOYHUKWN
1. bawmakos M.N. MaTtemaTtuka: anrebpa n Havyana MaTeMaTUYeCKOro aHanmaa,
reoMeTpus: yueb. Anda cTyq. yupexaeHuin cpeg. npod. obpasoBaHusa / M.A.

BawmakoB. — M., 2016.

2. bawmakoB M./N. MaTtemaTtuka: anrebpa n Ha4yana MaTtemaTUM4eCKOro aHannsa,
reometpus. 3afavyHuK: yyeb. AN CTyL. yupexaeHui cped. npod. obpasosaHus / M.A.
bawmakos. — M., 2017.
[na npenogasatenei
N3naraeTcsa B cnegytoLLei pefjakunm:
06 obpasoBaHumn B Poccuiickon depepaumun: dedep. 3akoH oT 29.12. 2012 Ne 273-d3
(8 pea. ®epepanbHbiX 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-d3, ot

02.07.2013 Ne 170-®3, o1 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, o1 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, oT 27.05.2014 Ne 135-®3, oT



04.06.2014 No 148-®3, ¢ U3M., BHeCEHHbIMUN DepepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-
®3, B pea. o1 03.07.2016, ¢ n3m. ot 19.12.2016.)

Mprkas MuHncTepcTea o6pas3oBaHna 1 Haykun PP ot 31 pgekabpsa 2015 r. N 1578 nO
BHECEHUN W3MEHEHWI B edepanbHblil FOCYAapCTBEHHbIN 06pa3oBaTeNlbHbIN CTaHA4apT
cpefHero obuiero obpasoBaHuUA, YTBEPXAEHHbIA NpuKazom MuHucTepcTBa 06pa3oBaHuUs U
Haykun Poccuitckon degepaunmn ot 17 mad 2012 r. N413”

[NepeyeHb NNHTEpHET-pecypcoB
www. fcior. edu. ru (MHthopmaLMOHHbIE, TPEHNUPOBOYHbIE N KOHTPOJ/IbHbIE
maTepuansbl).
www .school-collection.edu.ru (EagnHas Konnekumn unMpoBbiXx 06pasoBaTe/lbHbIX

pecypcos).


http://www.school-collection.edu.ru

4. KOHTPOJIb N OLLEHKA PEY/IbTATOB OCBOEHWUS YUEBHOW
ANCLUUNANHDBI

KOHTpONb 1 OUEHKAa pe3ynbTaTOB  OCBOEHUS  y4yebHOl  AUCLMUM/INHBI
OCYLLEeCTBNseTCA NpenojaBaTeneM B NpPOLLECCE MPOBEAEHUS MPaKTUYECKUX 3aHATUN,
nabopaTopHbIX paboT, TeCcTMPOBaHUS, a TakXe B pe3ynbTaTe BbINONHEHMS
06yyarLMMUCH UHANBUAYANbHbIX 3afiaHWiA, NPOEKTOB, UCCNEA0BaHNIA.

PesynbTarthl 00yYeHMs pacKpblBalOTCA  Yepe3  YCBOEHHbIE  3HaHUS U

NPUOGPETEHHbIE YMEHUS, HanpaBNeHHble Ha NPUOGPeTEHME 0OLUX KOMMNETEHL WA,

Pe3ynbTaTbl 06y4YeHUs dopMbl U MeTOAbl KOHTPO/IA 1 OLLEHKN
Ha ypoBHe yue6HbIX AeCTBUIA pe3ynbTaToB 06y4eHus
3HaTb/NOHNMATb:

* npeactaB/eHNe 0 MaTeEMaTUKE KakK
YHNBEPCa/IbHOM A3bIKE HayKW;

e 3HAUYMMOCTb MATEMATMKM [/ HAy4YHO-
TEXHWNYECKOro NPorpecca;

s OB/aAeHVe MaTeMaTUUYECKUMU 3HAHNSAMU 1
YMEHUAMU, HEOBXO0AUMBIMU B
MOBCEAHEBHOMN XXN3HW;

e npeactaBneHNE 0 MaTeEMaTUYECKUX
MOHATUAX KaK BaXKHEMLLNX
MaTeMaTnyeCKnx mogensx, no3BoaAarWwmnx
onucbiBaTb N N3y4aTb pa3Hble MPOLECChl U
ABNEHUA;

¢ BO3MOXXHOCTW akKCMOMaTU4eCKOro
MOCTPOEHNA MaTEMaTUYECKNX TEOpMVI;

* [npeacrtaB/iEHNE 06 OCHOBHbIX MOHATUAX
MaTeMaTU4ecKoro aHanmsa u Ux CBOMCTBaXx;

¢ pacnosHaBaTb reoMeTpuyeckume urypbl Ha
yepTexax, MOJensX U B peaibHOM MUPE;

° I'Ipe,D,CTaB}'IeHI/IVI O rnpoueccax n ABneHunsx,
nMerLwnx BepOFITHOCTHbIﬁ XapaKTep,
CTaTUCTUYECKNX 3aKOHOMEPHOCTAX B
peasibHOM MWUPE, OCHOBHbIX MOHATUAX



* MaTemMaTM4ecKoro aHaamsa u Ux CBOMCTBaX;

 pacnosHaBaTb reOMETPUYECKME (IUTYPbI Ha
yepTexax, MoJeNnsX 1 B pealbHOM MUPE;

* MpeAcTaBNeHUiA 0 npoueccax v ABNEHUAX,
MMEHLLMX BEPOSATHOCTHBLIN XapaKTep,
CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B
peasbHOM MUpe, OCHOBHbIX MOHATUAX
3N1EMEHTapPHON TEOPUM BEPOSTHOCTEN

YMeTb:

YMEHNE CaMOCTOATEIbHO ONPEeAENATb LEeNn

[LeATENbHOCTU N COCTaBNATb MJaHbl AEATENTIBHOCTH,

BnageHne MetTofaMn AoKa3aTe/IbCTB U

anropMTMOB PELLIEHUS, YMEHUWE UX MPUMEHSTS,
NPOBOAUTL A0Ka3aTe/bHbIE PACCYXX/AEHMS B XOA€
peLleHns 3adau;

BnageHne ctaHaapTHbIMKU nNpnemMamin

PELLEHVs paLyoHaNbHbIX U MPPaLMOHAMBHBIX,
MoKasaTe/lbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKNX
YPaBHEHWIA 1 HEPABEHCTB, UX CUCTEM;
CNO/Mb30BaHMe FOTOBbIX KOMMbIOTEPHBIX
nporpamm;

»

»

BafileHe OCHOBHbIMU MOHATUAMU O MAOCKUX
1 MPOCTPAHCTBEHHbIX rEOMEeTPUYECKUX (urypax,
MX OCHOBHbIX CBOWCTBAX;

MCNONb30BaHNE FOTOBbLIX KOMMbIOTEPHbIX
nporpaMm, B TOM YucCne A0S NOUCKa NyTu
PeLLeHNs 1 UNKOCTPaLUN PELLEHNS YPaBHEHWNIA 1
HepaBeHCTB;

BNnafleHVe YMeHNeM XapakTepu3oBaTb
nosefeHve MYHKUWIA, NCNOJIb30BaHME
MOSTYYEeHHbIX 3HaHWIA 419 ONUCaHUA 1 aHanm3a
peanbHbIX 3aBUCMMOCTEN;

NMPUMEHEHNE N3YYeHHbIX CBONCTB
reoMeTpUYecKnx uryp u gopmyn ans peleHns
reoMeTpuyecKnx 3afady v 3afjay ¢ npakTUYecKnm
cofiepXXaHuewm;

B/IafieHNe HaBblKaMMN MUCMO/b30BaHMS
FOTOBbIX KOMMbIOTEPHbIX MPOrpamMmm npu
peLueHnmn 3agau.

YCTHbIIA 0NpoC, aHaIM3 NpakTUYecKoi paboThl,
CamMoCTOSATE/bHbIE Pa60Thl, KOHTPO/bHbIE PABOThI,
3K3aMeH.



NNAHUPOBAHUE YUEBHbLIX 3AHATUA C NCMNO/Ib3OBAHUEM AKTUBHbIX
N MHTEPAKTUBHbBIX ®OPM N1 METOA0OB OBYYEHWA

Ne
n/n

Tema y4yebHoOro
3aHATUA

TpuroHomeTpuyeckas u
nokKasate/ibHast popma
KOMIJIEKCHbIX YMCEN.

MpAmbIe 1 NNIOCKOCTK B

MpOoCTPaHCTBe.
PelleHne
TPUTOHOMETPUYECKNX
ypaBHeHW
MOBbILLEHHOM
C/IOXHOCTK

Mnowagb NOBEPXHOCTH

yacTei Wwapa
MpubnmxeHHble MeTOLbI
BbIUYUCNEHMNS

onpeneneHHoro

MHTEerpasna

Korn-
BO
yacoB

2

AKTUBHbIE 1
NHTEPaKTUBHbIE
(hopMbl U MeTO/bl
06y4eHus
pasbop
KOHKPETHbIX
cuTyaumin
MeToZ paboTbl B MasibIX
rpynnax: Kpyriblii cTon
meTof «Cutyauus-
ynpaKHeHve»

MeTOo/ «MO3roBOi
LUTYPM»
Jenosas urpa

(hopmMuMpyeMble YHUBEPCa/bHble
yue6Hble felicTBus

JINYHOCTHbIE

JINYHOCTHBbIE, KOMMYHWKaTUBHbIE

NO3HaBATE/IbHbIE.

perynsTmBHble

KOMMYHMKaTMBHbIE, IMYHOCTHbIE



NNCT NBMEHEHW 1 IONONHEHWIA, BHECEHHbIX B

PABOYYHIO NMPOIrPAMMY

Ne M3MeHeHWs, faTa BHECEHUA W3MEHEHUS,
CTpaHuLbl C NISMEHEHUNEM;

BbINO
OcHoBaHwue:
Moanuch Nnua BHECLLEro M3MEHEHMSA

No M3MeHeHUsi, Aata BHECEHUS W3MEHEHMS;
CTpaHuLpbl C N3MEHEHWEM;

Bbl/10

OcHoBaHue:

MoAnuchb NnuA BHECLLEr0 N3MEHEHWS

No M3MeHeHUsi, AaTa BHECEHMUS W3MEHeHWUs;
CTpaHuULbl C U3MEHEHMEM;

Bbl/10

OcCHoBaHMue:

Moanuncb nuua BHECLIEro M3MeHeHus

Noe M3MeHeHMsi, aTa BHECEHUS W3MEHeHWs;
CTpaHnLbl C U3SMEHEHWEM;

BblN1O

OcHoBaHMe:

Mognuce nuua BHeCLLEro M3MeHeHUs

Ne

CTANO

CTAJIO

CTANO

CTANO
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10
1
12
13

14

15

16
17.

18.

19.

20.

MWHWCTEPCTBO CEMbCKOro X035icTBa M NPOA0BONLCTBUS Camapckoit 061acTy

CofepxaTeNnbHas aKcnepTn3a paboyeil nporpammsl yue6HOro npeameTta

OYTI1.01 MatemaTuka

35.01.14 MacTep No TEXHUYECKOMY OO6CNY>XMUBAHUIO N PEMOHTY MalUWHHO-TPAKTOPHOro napka
MpeacTaBneHHas rocyfapCTBEHHbIM 6HOKETHBIM NPOdecCcMoHanbHbIM 06pa3oBaTe/ibHbIM yupexaeHnem Camapckoi 06n1actu

«ANeKCceeBCKOe NPogeccMoHarIbHOe YUYNInLLe»

QKCIMNEPTHOE 3AK/TIOYEHWE

HanmeHoBaHMe 3KCNEpPTHOro nokasarens

JkcnepTunsa pasgena 1«llacnopT nporpaMmbl y4e6HOro npegmeTa»
Tpeb6oBaHVA K YMEHUAM W 3HAHUAM COOTBETCTBYIOT MEPEYNC/IEHHLIM B TEKCTE NPUMEPHON nporpamme
B nyHkTe 1.3 ykasaHbl OK, Ha (popMMpoBaHUe KOTOPbIX OPMEHTUPOBAHHO COAEpPXaHUe npegmeTa

3kcnepTusa pasgena 1 «CTpyKTypa u cogepXaHue yuebHOro npegMmera»

CogepxaHue BUAOB y4eOHOW AesTenbHOCTM B NpunoxeHnn «KoHKpeTusaymsa pe3ynbTaToOB OCBOEHUS NpeamMeTa» COOTBETCTBYET
TpeboBaHUA K pesynbrataM npegmera (<yMeTb», «3HaTb»).
CogepxaHue npmnoxeHnsa «KoHKpeTn3auus pe3ynbTaToOB 0CBOEHUS npejMeTa» pa3paboTaHo ¢ opmeHTauuein Ha OK.
CTpyKTypa nporpaMmMbl y4eb6HOro npegmeTa COOTBETCTBYET MPUHLUMNY eAMHCTBA TEOPETUYECKOTO U MPAKTUYECKOr0 06yYeHus.
CogepxxaHue Tabnuubl 2.2. COOTBETCTBYET NMPUNOXKEHNIO «KOHKpeTU3aLmsa pe3ynbTaToB OCBOEHUSA MpegMeTax.
YPOBHU YCBOEHUS COOTBETCTBYHT BUAaM y4eOHOW AeaTeNbHOCTM B pasgene.
CogepXxaHne caMOCTOATENbHON paboTbl CTYAEHTOB HanpaB/eHO Ha BbINMOAHEHUe TPebOBaHUI K pe3ynbTaTaM OCBOEHWA MpeamMeTa
(«ymeTb», »3HaTb»).
®opMyNNPOBKM CaMOCTOATENIbHOI paboTbl MOHMMAKOTCS OfHO3HAYHO.
Pasgenbl nporpammbl y4e6HOro npeagmeTta BblfeneHbl ANAaKTUYECKM LenecoobpasHo.
CopepxaHue y4ebHOro matepumana CooTBeTCTBYeT TPe60BAHMAM K 3HAHUAM W YMEHUAM.
O6beM BpPEMEHMW J0CTaTOYEH /1 OCBOEHUS YKa3aHHOMO CoAepXaHus y4yebHOro maTtepuana.
O6beM n cofepaHue nabopaTopHbIX U NPaKTUYECKNX PaboT onpefeneHbl ANAAKTUYECKM LienecoobpasHo M COOTBETCTBYIOT TPpebOBaHUAM
K YMEHUAM 1 3HAHUSAM.
MprvMepHasa TemaTnKa KypcOBbIX paboT COOTBETCTBYET LieNIiM M 3afa4yaM OCBOEHUS y4e6HOro npegmeTa (MYyHKT 3an0NHAETCS, eCNn B
nporpamme npeameTa NpeaycMoTpeHa Kypcosas pabota).

JKcnepTursa pasgena 3 «YcnosBua peanunsaunm nporpaMmbl npegMmeta»
MepeuncneHHoe 060pyaoBaHNe obecneyrBaeT NPOBeAEHNS BCEX BUAOB MPAKTUYECKUX 3aHATUIA , MPeSyCMOTPEHHbIX NPOrpaMMoii
y4yebHOro npeamera.
MepeyeHb peKOMEHAYEMO OCHOBHOW M AOMONHWUTENbHOW NUTepaTypbl BKAKOYAKT 06Wef0CTYNHbIE NCTOYHMWKN.
MepeuncneHHble HTepHET-PecypChbl akTyanbHbl U LOCTOBEPHbI.
MepeyncneHHble NCTOYHUKN COOTBETCTBYHOT CTPYKTYPE W COAEPXKaHWIO NporpamMmMbl y4e6HOro npegmeTa.

NHpOpMaLMOHHbIE UCTOUHUKMN yKasaHbl C YUETOM COAEpXaHWA npeamerta.
3KcnepTusa pasgena 4 KOHTPOb 1 OLleHKa pPe3ynbTaToB 0CBOEHMS MpeaMeTa

OCHOBHbIe MOKa3aTenu OLEeHKN pe3ynbTaToB 06y4YeHUs NO3BOAKT OAHO3HAYHO AMATHOCTUPOBATb YPOBEHb OCBOEHWS YMEHWUIA U YCBOEHMWE
3HaHWIA.
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21. HaumeHoBaHWe (hOPM U METO[0B KOHTPONS W OLLEHKN OCBOEHHbIX YMEHUI U YCBOEHHbIX 3HAHWI TOUHO U OAHO3HAYHO ONUCLIBAET aa
npoueaypy attectayuu.

22. ®OopMbl M METOALI KOHTPONSA U OLEeHKM MO3BOJIAET OLEHUTb CTEMNeHb OCBOEHWUSA YMEHWUIA 1 OCBOEHUSA 3HAHWIA. na
23. B npunoxeHne Ne 1ykasaHbl y4eOHble 3aHATUSA C UCMONb30BAHNEM aKTUBHbIX U MHTEPAKTUBHbLIX (hOPM M METOL0B 06yUeHus. Ja
24, B npunoxeHune Ne 2 yKasaHbl nepeyeHb pedepaToB ( 4OKNaLOB), UHANBMAYANbHbBIX NMPOEKTOB aa
3AK/TKOUEHWE (13 Tpex anbTepHaTUBHbIX NO3MLKIA cnegyeT BbiGpaTh OAHY) na HeT

Mporpamma fUCUUNAUHBI MOXET 6bITb PEKOMEH0BAHA K YTBEPXAEHUIO aa

MporpaMmy AMCUUNAUHBI CReayeT PeKOMeHA0BaTh K J0paboTKe
MporpaMmy gUCUUMAUHBLI CiedyeT PEKOMEHAOBAaTb K OTK/IOHEHUIO

3aMeuaHUsi U peKoMeHaLuy aKcnepTa no AopaboTke

Pa3paboTumK nporpamMmms "* I[N, NMeTtposa / Mpeacepatens MK ¢S ?/ /H.B. 3oT0Ba/
« <IS> 20 /1 . « Ky 20 <?r.
3am. gupekTopa no YT1P /IK.®. NBaHoBa/

201 f r.

avpekTopa no YMP HegTeropckoro rocyfapCTBEHHOI0 TeEXHUKYyMa
[Oo/mMKHOCTb, MecTo paboTsl

[ H.M. Tnmakosa /



