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Pabouas nporpamMa  y4yebHOW  AUCUUN/WHBbI MaTemaTuka:
paspaboTaHa B COOTBETCTBUM C TpeboBaHUAMY (hefepasibHOro
rocyflapCtBeHHOro obpasoBaTefNbHOro  cTaHfjapta  CpefgHero  o6uero
obpasoBaHua(ganee - ®rocC) , gepepanbHOro rocygapCrBeHHOro craHgapTa
cpeaHero npogeccuoHanbHoro o6pasosaHus (panee - CI1O) npodeccuun
35.01.23 «Xo3ailka (MH) Yycaabbbl», peKOMeHAaunamMmM Mo opraHu3sauunm
nosyyeHns  cpegHero  obwero o6pasoBaHWs B Mpefefiax  OCBOEHUA
obpa3oBaTe/ibHbIX MPOrpaMm CcpefHero npoMeccroHasbHOro o06pa3oBaHMsA Ha
6a3e OCHOBHOro o6uiero obpasoBaHWs C y4yeToM TpeboBaHWUI (hedepanbHbIX
rocyfapCTBeHHbIX  06pa30oBaTesibHbIX CTaH4apToB 7 nony4yaemon
cneunanbHOCTM WUAW NPoeccnun cpefHero npogeccnoHanbHOro ob6pasoBaHuUA
(nucbmo  [lenapTaMeHTa roOCyfapCTBEHHOW MNOMUTUKM B cepe MNOATOTOBKY
pabounx kagpos u AMNO MwuHobpHaykm Poccum ot 17.03.2015 Ne 06-259),
NPUMEPHON  nNporpammbl  Y4ebHOW  AUCUMNAMHBI  MaTemaTuKa ans
npoeccuoHanbHbIX  06pa3oBaTeflbHbIX — OpraHusauuini, pPeKoMeHA0BaHHOM
depnepanbHbIM roCyAapCTBEHHbIM aBTOHOMHbIM yupexaeHnem «®defepanbHblii
WHCTUTYT pasBuTUA o06pasoBaHusa» (gfanee - ®rAY «dUPO») B Kayectse
NPUMEPHON nNporpaMmbl  ANA  peanuM3auum OCHOBHOW MpPOdeccroHanbHOM
obpasoBaTenibHO nNporpammbl CMO Ha 6a3e OCHOBHOro 06uero o6pasoBaHuns ¢
noslyyeHnem cpegHero obuwiero obpasoBaHus, NPoToKon No 3 OT «21» MKONS
2015 r., perucTtpaunoHHbIin Homep peueH3um Ne 375 oT «23» utona 2015r.
PrAY «dUNPO», ¢c nameHeHnamm ot 25 mas 2017 r

MaTemaTuka n3yyaetcs Kak 6a30BbIil YUeOHbIi npegmet
06l e06pa3oBaTe/IbHOrO LMKNa NPOogecCMoHanbHbIX 06pa3oBaTe/ibHbIX NPOrpaMmm
no npogeccun CIO ecTeCTBEHHO - Hay4yHOro npoguna Ha 6a3e OCHOBHOrO
(o6uwiero) o6pasoBaHMA35.01.23 «XosdliKa ycaAbbbl»,  BXOAALLEA B coCTaB
YKpynHeHHoOW rpynnbl npoteccuin 35.00.00 Cenbckoe, necHoe U pbl6HOE
X039CTBO.

OpraHu3ayunsa-pa3pabotyumk: [ocyfapCcTBeHHOe 61O4KETHOe MNpPOgecCrOoHaNbHOe
obpasoBatenbHoe  yupexpgeHue  Camapckoi obnactu «AsNeKceeBCcKoe

npoeccuoHanbHoe yunnuuie» n. ABaHrapf, AnekceeBCKUi paioH, Camapckas
o6nacTb.



COAEPXAHWE

1 Macnoot oabo4yeit nporpammbl 06LLe06pa3oBaTeIbHON Y4eOHO
AVNCLUNJINHBI.

2. CTOyKTyOa 1 coaepxaHue 0611e06pa3oBaTe/ibHOl YUe6HOI
ANCLMNVHBI.

3. Ycnosusa ceanusanmy paboyeir nporpammbl 06LLe06pa3oBaTe/lbHOM
Yy4YebHOW AUCLUUNANHBI.

4. KOHTO0O0/b M OMeHKa pe3ynbTaToB 0CBOEHUSI 06Le06pa30BaTENbHOM
y4yeOHON ANCLUNINHBI.



1. MACMOPT NPOIrPAMMbI YUEBEHOW ANCLUUNMNNHDI
MATEMATUKA

1.1. O6nacTb NPUMEHEHUS NMporpaMmbl y4e6HOM ANCLUNNNHbI

Mporpamma  y4yebHON  AucumnavHbl MaTemaTuKa SBNSAETCA  4YacTbio
obuieobpasoBatenibHOro  UMkna  obpasoBaTefnibHOW  nporpammbl  CIO
nporpaMmmMbl MOATOTOBKN KBa/IMPUUMPOBAHHbLIX paboumnx, cnyxawmx (ganee -
MMKPC) no npodeccun 35.01.23 «Xosdhka (UMH) ycaabbbl»,  €CTECTBEHHO -
Hay4HOro npoguna npoMeccroHanbHOro o6pasoBaHus.
1.2. MecTo y4uebHoWn gucumnninHel B cTpyKType MNMNKPC

YyebHaa aucumnanHa ABNsSETCA  AMCUMNAMHOW  06Lieo06pa3oBaTebHOro
y4yebHOro UuUMK/Ia B COOTBETCTBMW C eCTECTBEHHO - Hay4yHbIM Mpoguiem
npoteccnoHasbHOro obpasoBaHus.

YyebHad gucumnanHa OTHOCUTCA K npeamMeTHon ob6nactm ProOC cpegHero
obuwero o6bpasoBaHWs MmaTemaTuKa, o06weil un3 0643aTeflbHbIX MNPeAMETHbIX

obnacTe.

YpoBeHb OCBOEHUA YUYebHON gucumnnanHbl B cooTBeTcTBUMM ¢ PIOC cpegHero
obuwero obpaszoBaHMsa 6a30BbIN.

Peanusauns cofepxxaHus yuebHOM ANCLUUNINHBI MaTematumka
npegnonaraetr  cob6nofeHWe  NpUHUMNA  CTPOroM  MPeeMCTBEHHOCTM MO
OTHOLLEHMIO K COLEp>KaHW Kypca Ha CTyrneHU OCHOBHOIo 06Lero o6pasoBaHus.

B 10 e Bpems yyebHaa gucumnanHa MartemaTumka ans
NpogeccnoHanbHbIX obpa3oBaTenbHbIX opraHu3sayumi obnagaer
CaMOCTOATE/IbHOCTbIO U LeNIbHOCTLIHO.

Pabouas nporpamma y4yebHOW AUCUUNANHBI MaTemaTuka UMeeT MeXNPeLMeTHYH0
CBA3b C 06Wleo6pa3oBaTe/ibHbIMK YYeOHbIMU AUCLUMIMHAMU  «DUNKE», < XUMUA»,
«/IHOCTpaHHbIN A3bIK», «O6LEeCcTBO3HaHNE, «HDOpMaTUKa» U

NPOGeCCUOHaNbHLIMK ANCUMNANHAMUN «ByXyUéT», «OCHOBbI NPeANPUHMMATENLCTBAY.



N3yueHne yuebHOW AucuMnAvHbl  MaTemaThKa 3aBepllaeTcs  WUTOroBOVA

aTTecTaumnein B gopme sk3ameHa B paMkax ocBoeHus TMIMKPC Ha 6a3e OCHOBHOrO

obuero obpasoBaHus.

1.3. Uenn wn 3agaunm  AUCUMNAUHBI -  TpeboBaHMS K NNaHUPYyEMbIM
pe3ysibTaTaM 0CBOEHMWSI AUCLUMN/IUHbI:
CopgepxaHve nporpammbl  «MaTemMaTuKa»  HanpaBMeHO Ha  [OCTMXEHMe

cnefyoWmX Lenen:

obecneyeHne chopMMPOBAHHOCTI NpPeACTaBNEHUA O COLMaNbHbIX, KY/IbTYPHbIX U
NCTOPUYECKMX (PAKTOPaxX CTAHOB/IEHUS MaTeEMaTUKW;

o obecrieyeHne  CPOPMUPOBAHHOCTU  NIOTUYECKOrO,  aNifOPUTMUYECKOTO WU
MaTeMaTUyYecKoro MbllUIEHUS;

» obecrneyeHne choOpMUPOBAHHOCTU YMEHUW MPUMEHATb MONYYEHHble 3HaHUA Mpu
PELleHNN pas3finyHbIX 3a4ay;

» obecneyeHne CHOPMUPOBAHHOCTU MNPeLCTaBNEHNA O MaTeMaTUKe KaK 4acTu
06LLleYeNnoBeYeCKOM KyNbTypbl, YHUBEPCA/IbHOM A3blKe HayKu, M03BONSIOLLEM
OMucCbIBaTb N U3yyaTb peasibHble NPOLECChl U ABMEHUS.

B nporpammy BK/HOYEHO COAepXXaHWe, Hanpas/eHHOe Ha (opMupoBaHue Yy
CTY[EHTOB KOMMETeHUWA, HeOOXOANMbBIX A/ KayecTBeHHOro ocsoeHus OMMOM CMNo
Ha 6a3e OCHOBHOro o6uiero o6pasoBaHUs C MNOMyYeHUEM cpegHero o6ulero
06pa3oBaHMsA NporpaMmbl MOAFOTOBKW KBaIM(PULMPOBaHHbLIX pabounx, CAy>almx
(MMKPC).

1.4.Pe3ynbTaTbl OCBOEHUA Y4YeOHOW AUCUMUMNIINHbI
PesynbTaTbl ~ OCBOEHMS  Y4ebGHOW  AWUCLMUMNJINHBI:
NINYHOCTHbIX:

- C@OpMMpOBaHHOCTb ﬂpeACTaBﬂeHMﬁ 0 MaTeMaThke KakK YHUBEPCa/lbHOM A3blKeE
HayKW, cpeacrtse MoAenpoBaHUA SIBNEHUN W npoueccos, wmaeax wn MeTodax

MaTeEMaTUKN,



- MOHMMaHWe 3HA4YMMOCTM MaTeMaTUKW [18 Hay4YHO-TEXHWYECKOro Mporpecca,
COPMMPOBAHHOCTL OTHOLIEHUS K MaTemMaTMKe KakK K 4acTu 06LeyesioBeYeCcKoii

KyJ/ibTypbl 4€pe3 3HaKOMCTBO C I/ICTOpVIGI7I pa3BnuTNAa MaTeMaTUKWH, 380ﬂ|-0L|,I/I€I7I

MaTeMaTnyeCknx I/I,D,EVI;

- pasBUTME NIOTMYECKOrO  MbILWMEHNSA, MNPOCTPAHCTBEHHOIO  BOOGPaXKeHMs,
aNropuTMMYECKON KyNbTYpbl, KPUTUYHOCTM MblLUNEHNS Ha YPOBHE, HEOOGXOAUMOM

Ans 6yaylei npodeccnoHanbHoOW AeATENbHOCTH, 418 NPOAO/KEHUS 06pa30BaHUS |

caMo06pa3oBaHus;

- OBNnageHne maremMatuyeCKMMn 3HaHUAMU WU YMEHUAMMN, HEO6XO,£I,VIMbIMI/I B
ﬂOBCG,ﬂ,HGBHOVI XN3HW, ANnd OCBOEHUA CMEXHbLIX ECTECTBEHHOHAaY4YHbIX ANCUWNNJIUH WU

AVUCLUMNANH NPOMECCUOHANBHOTO LIMKNA, ANS MOMyYeHUs 06pa3oBaHWs B 061acTsX,

He Tpebyowmx yrny6neHHoN MaTeMaTUYeCKOWM NOAroTOBKMY;

- TOTOBHOCTb WM CMOCOBGHOCTL K 06pa3oBaHWIO, B TOM 4ucC/le camoobpasoBaHuio,

Ha MNPOTAXEHNN BCEM >KU3HW, CO3HAaTe/IbHOE OTHOLLEHNE K HernpepbIBHOMY

00pa30BaHNI0  KaK YCNOBWIO YCMewHol npodeccroHanbHOl W 06LLECTBEHHOI

[AesTeNbHOCTH;

- TOTOBHOCTb W CMOCOOHOCTb K CaMOCTOSITE/IbHOW TBOp'«—IQCKOVI N OTBETCTBEHHOIA

[EeATENbHOCTHU,

- TOTOBHOCTb K KOJINEKTUBHOW paboTe, COTPYAHWYECTBY CO CBEPCTHWKaMK B
obpasoBatesibHOM, 06LLECTBEHHO MOME3HON, Y4eOHO-NCCNe0BaTE/IbCKOW, MNPOEKTHOM

N APYrux BUAax AesTenbHOCTH;

- OTHOLUEHME K NpPOdecCMOHanbHOl AesTeNbHOCTM KakK BO3MOXHOCTW yyacTus B

peweHnn  JINYHbLIX, O6LLI|ECTBeHHI:>IX, rocygapCrtBeHHbIX, O6I.Ll|eHaLl|I/IOHafIbeIX

npo6newm;
e MeTanpeaMeTHbIX:

- YMEHMe CaMOCTOATE/IbHO OnpenendaTtb uenn AeAaTenbHOCTU W COCTaBJfiIATb TJlaHbl

[eATe/IbHOCTUN; CaMOCTOATE/NIbHO OCYLWLECTBNATb, KOHTPO/MPOBATb N KOPPEKTUPOBATb



[eATe/IbHOCTb;  MUCIMO0/Nb30BaTh BCe BO3MOXXHbI€E PeCypChbI ana - AoCTUXEHUA

NOCTaB/1IEHHbIX Ll,G]'IEI7I n peannsaynnm nnaHoB AeATE/IbHOCTU, Bbl6|/|paTb yCneLwHble

cTpaternn B pas3/inyHbIX CUTYaLUAX;

- YMEHMe NpOoAyKTWBHO 00LIAaTbCA U B3aMMOAECTBOBATb B NPOLIECCE COBMECTHOI

[eATe/IbHOCTH, YUNTbIBATb nosnunn APYyTrnx Y4aCTHUKOB [eATEe/IbHOCTH,

3 (PEeKTUBHO paspeLlaTb KOHMPINKTbI;

- BNajeHne HaBblKamW MO3HaBaTeNbHOM, Y4eOHO-UCCNeA0BaTEIbCKON N MPOEKTHOM
AesTeNbHOCTN, HaBblKaMW pa3pelleHns npob6nemM; CNOCOGHOCTb U TOTOBHOCTb K
CaMOCTOATE/IbHOMY MOMCKY METO[OB PELeHUs NpakTUYeCKUX 3a4ad, MNPUMEHEHUIO

pa3nnyHbIX METOA0B MO3HAHWUA,

- FOTOBHOCTb M CMOCOOGHOCTb K  CaMOCTOSITE/IbHOW  MH(OPMaLMOHHO-
Mo3HaBaTe/IbHON [eATeNbHOCTU, BK/OYas YMEHMEe OPUEHTMPOBATLCA B Pas3/INUHbIX
NUCTOYHUKAX  WUH(OpMauun,  KPUTUYECKNM  OUEeHMBaATb U WMHTEpPMpeTupoBaTb
NH(opMaLnio, Nonyvyaemyro 13 pas/iniyHbiX NCTOYHUKOB;

- BNajeHue A3blKOBbIMM CPeACcTBaMU: YMEHMe ACHO, IOTMYHO WM TOYHO u3faratb

CBOIO TOYKY 3pPEHNA, NCMOJIb30BaTb aleKBaTHbIE A3bIKOBbIE CPEACTBA,

- B/MajeHMe  HaBblkaMM  MO3HaBaTeNbHOM  peeKCMM  KaK  OCO3HaHWS
COBEpPLUAEMbIX [AEWCTBMIA W  MbICANTENbHbLIX MNPOLLECCOB, WX Pe3ynbTaToB MU

OCHOBaHMWM, rpaHny, CBOEro 3HaHMA WM HE3HaHWA, HOBbLIX MO3HaBaTe/IbHbIX 3ajay W

CPEACTB AN UX JOCTUXKEHUS;

- UeneycTPeMNeHHOCTb B MOWCKAaX M MPUHSTUM PELLUEHWUiA, CO0OPasUTeNIbHOCTb W
WHTYMUWS,  PasBUTOCTb  MPOCTPAHCTBEHHbIX  MpPeACTaBNEHWUIA;  CMOCOBHOCTb

BOCMPUHNMaTL KPacoTy U rapMoHUIO MUpa,

* NPEAMETHbIX:
- chOPMUPOBAHHOCTb MpPeACTaB/EHNIA 0 MaTeMaTUKe Kak 4yacT MUPOBOW KynbTypbl

n MeCTe MmateémMaTukn B COBpeMeHHOVI umnBmnnn3saynn, crnocobax onucaHus SIBNEHWUN

peasibHOro Mmpa Ha MaTeMaTU4YeCKOM A3bIKE;

- c(hOpMUPOBAHHOCTb  MpPeACTaBNeHWA O MaTeMaTMYecKMX MOHSATUSX — Kak

BaXKHEALINX MaTeMaTUUYECKUX Modendax, no3BofIArLWnMxX OMnunucbiBatb W KN3yYdaTb



pa3Hble Tpoueccbl W ABMEHUA; TMNOHMMaHMe BO3MOXHOCTW aKCMOMaTu4yecKoro
MOCTPOEHNA MaTeMaTU4YeCKNX TeOpMVI; - BllageHne wmMeTofamMn A0oKa3aTes/lbCTB U
aJ/IrOpUTMOB ~ peleHnd, YymMmeHne nx npuMeHAaTb, MNPoBOANTL [AOKa3aTesibHble

paccyX[eHns B X0/le PeLleHuns 3ajay;

B/lafleHne CTaHAaPTHbLIMMW npunemMmamu peweHns palunoHa/ibHbIX n
nppaunoHanbHbIX, MOKa3aTe/IbHbIX, CTENEHHbIX, TOUTOHOMETPUYECKNX ypaBHeHMVI "
HepaBeHCTB, X CUCTEM; NCMOJ/Ib30BaHNE TOTOBbIX KOMIMbLKOTEPHbLIX MPOrpaMmmM, B TOM
ymncne Ana nouckKa nNytTnu peweHna mn UNNKCTpaunn pelleHns ypaBHean7| "

HEpPaBEHCTB;

- Cc(hOpMMPOBAHHOCTbL MpeAcTaBneHuUii 06 OCHOBHbLIX MOHATMAX MaTemaTU4ecKoro
aHanMsa W WX CBOWCTBaxX, BnafleHWe YMeHVWEM XapakKTepu3oBaTb MOBefeHMe
(hYHKUMIA, MCNONb30BaHME MOMYYEHHbIX 3HAHWIA ANA ONUCAHWA W aHanM3a peasibHbIX

3aBMCMMOCTEMN;

- BNafieHMe OCHOBHbIMW MOHATUAMM O TNJOCKMX W NPOCTPAHCTBEHHbIX
reoMeTpUYeckMx uUrypax, WX OCHOBHbIX CBOWCTBax; C(HOPMMPOBAHHOCTb
YMEHWsi pacrno3HaBaTb FeoMeTpuUyecKne (Urypbl Ha uepTexax, MOAensx u B
peanbHOM MUpe; MPUMeHEHWe W3YYeHHbIX CBOWCTB FeoMeTpUueckux duryp u
hopMyn Ana  pelleHUs TeoMeTPMYECKMX 3afgady U 3afady C NpPaKTUYeCKUM
COZIEPXKAHUEM;

- c(hopMMpOBaHHOCTb NpeAcTaBNeHWl A 0 Mpoueccax W SBNEHUAX, UMeKL X

BEPOSITHOCTHbIA XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B peasibHOM Mupe,

OCHOBHbIX MOHATUAX 3/1eMeHTAapHO Teopun BEPOSITHOCTEN; YMEHW A HaxoauTb WU

OLEHMBaTb BEPOATHOCTU HACTYMNeHWs COObITUA B MPOCTEALLIMX MPAKTUYECKMX

CUTYaLMSAX N OCHOBHbIE XapaKTEPUCTUKM CAyYaiHbIX BENNUUH;

- BNajieHMe HaBblKaMW WCMOMb30BAHMS TFOTOBbIX KOMMbIOTEPHbIX NpPOrpamMmmM npw

pelleHnn 3agad.

OCBOeHME  CcOoAepXaHus  yyeGHOW  aucumnauHbl  MaTtemaTuka  obecrneynBaeTt

(opMUpOBaHNE W Pa3BUTME YHMBEPCAlbHbIX Y4YeBHbIX [AeACTBUIA B KOHTEKCTE

NPeeMCcTBEHHOCTM (HOPMMUPOBAHUA 06LLMX KOMNETEHLWIA.

OK 1. MNoHMMaTb CYLIHOCTb M coLManbHY0 3HAYMMOCTb CBOe ByayLLent npodeccun,
NPOSBMATbL K Heil yCTONUMBLIA MHTEpPEC.



OK 2. OpraHn30BbIBaTb COGCTBEHHYH AEATENbHOCTb, UCXOAS U3 LENN U CrnocoboB ee
AOCTUKEHUS, onpeaeneHHbIX PYKOBOAUTENEM.

OK 3. AHanu3unposaTtb paboyyto cUTyaLuto, OCYLLEeCTBATb TEKYLLNIA U UTOTOBbIN
KOHTPO/b, OLUEHKY N KOPPEKLMIO COBCTBEHHOMN AeATeNlbHOCTW, HECTU OTBETCTBEHHOCTb
3a pe3ynbTaTbl CBOEN paboThl.

OK 4. OcyuwectBnaTb NOUCK UHhopMaLmn, Heo6XoanMOon ans aPHeKTUBHONO
BbINOJIHEHUA NPOMecCMOHasbHbIX 3a4au.

OK 5. Micnonb3oBaTb MHPOPMALUOHHO-KOMMYHWKALNOHHbIE TEXHOOTNN B
NpogecCUOoHaNbHOW AeATeNIbHOCTH.

OK 6. PaboTaTb B KOMaHAe, 3PeKTUBHO 06WWaTbCA C KONeramm, pyKoBOACTBOM,
KNMeHTamu.

OK 7. OpraHun30BbIBaTb COOCTBEHHYIO AeATENIbHOCTb C CO6M0AeHMEM TpeboBaHWIA
OXpaHbl TPyAa M 3KOI0rMYecKoil 6e30nacHoCTH.

OK 8. OcyLecTBnATL AeHEXHbIe onepayun.

OK 9. lobmBaTbCa COOMOAEHNSA CBOUX COLMANbHO-TPYAOBbIX NPaB B paMKax 3aKoHa.
OK 10. icnonHATb BOMHCKYO 06513aHHOCTb, B TOM YMUCe C MPUMEHEHNEM
NONYYEHHbIX NPOMECCUOHANbHBIX 3HAHUIA (415 FOHOLLEN).

Buabl yHMUBEPCa/ibHbIX YUYE6HbIX O6uime KoMNeTeHUUN
NENCTBUN
(B cootBeTcTBUM ¢ PIOC CIMO no
npodeccun)

JINYHOCTHbIe OKI. ToHnMaThb CyLHOCTb N COLNaNbHYHO
(06eCI'Ie‘-II/IBa}OT LEHHOCTHO CMbIC/10BYIO 3HAUYNMMOCTb CBOEN 6y.qy|_|_|le|‘/'| npo(peccmm,
OPMEHTALMIO 06YUatOLMXCS 1 OPUEHTALMIO B mposiBAATHL K Hell YCTORUNBLINA UHTEpeC,
coumaibHbIX POJIAX U MEX/TMYHOCTHbIX OK 6. PaboTaTb B KOMaHze, 3ah(PeKTUBHO
OTHOLLEHNAX) o6LLaTbes ¢ KofneraMmum, pyKoBoACTBOM,

KnneHTamn,OK 9. lobnBaTbCs
cObN0AEHNS CBOMX COLMaNbHO-TPYLOBbIX
npas B paMKax 3aKoHa.

OK 10. NcnonHATb BOMHCKYH 0653aHHOCTb, B TOM
yucne C NPUMEHEHMEM MONYYEHHbBIX
NPodeccMoHaNbHbIX 3HAHUI (4NA FOHOLLER).

PerynsatneHble: OK2. OpraHu3oBbIBaTb COOCTBEHHYIO
[eaTeNbHOCTb, BbIOUPATh TUMOBbIE METObI U

Lenenonaralne, Nnalnposaqne, CNocobbl BbINO/THEHUS I'IpO(,beCCI/IOHa]'IbeIX 3afad,

NMPOrHO3MpoBaHue, KOHTPO/b (KOppekums),
Camo perynauus, oLeHKa OK 6. PaboTaTb B KOMaHAe, 3(heKTUBHO 06LLATLCA

K ramu, pyKoBoACTBOM, KVEHTaMMU.
(o6ecneynBatoT opraHu3auuio o6yqarow,|/|MV|c;|C ONNEramu, PyKOBOACTBOM, KneHTa

CBOEN Yy4ebHON [eATeNbHOCTH)



lMo3HaBaTe/bHble OK4. OcyulecTBnsTb NOUCK U UCMOMb30BaHME
nHhopMaLnn, Heobxoaumon ans athheKTUBHOIO
BbINONHEHWSA NPOECCMOHaNbHbIX 3a4ay,
MPOECCUOHANIBHOTO U JIMYHOCTHOIO Pa3BUTHS,

(obecneumBaloT MccneaoBaTeNlbCKyHo
KOMMNETEHTHOCTb, YMeHMe paboTaTtb C
NHhopMmaumen)

OKS5. VMcnonb3oBatb MHPOPMaLMOHHO-

KOMMYHMVKaLNOHHbIE TEXHO/IOTUW B

npoeccMoHanbHON AeATENbHOCTH,
KOMMYHUKaTUBHbIE OKG6. PaboTaTb B KO/NMEKTMBE M B KOMaH[e,
3(h(heKTMBHO 06LLATLCA C KOMINeramu,
PYKOBO/CTBOM, MOTPEOUTENAMMU,

OK7. OpraHun30BbIBaTb COOCTBEHHYHO AeATe/IbHOCTb
Cc cobnofeHeM TpeboBaHUI OXpaHbl Tpyaa 1

3KO0/IOTMYeCKOn 6e30MacHOCTM.

(obecneunBatoT coumanbHyo
KOMMETEHTHOCTb M YYeT No3nuun apyrnx
Nojel, yMeHue cnyLatb U BCTynathb B
Avanor, y4acTBoBaTb B KOJI/IEKTUBHOM
06cy>xaeHnn npobnem, B3auMoelCcTBOBaTb U
COTPYAHMYATb CO CBEPCTHUKAMU U

1.4 Konn4yecTBO 4acoB Ha OCBOEHME NPOrpamMmmMbl y4eOHON ANCUUNNNHBI

MakcumanbHaa yyebHas Harpyska obydatoulerocsd - 342 yaca, B TOM YucChe:
- 0bA3aTenbHaa ayaMTopHas yyebHas Harpyska obydatouierocs - 228 4acos;
- camocToaTeNnbHas paborta obydatowerocd - 114 yacos.
2. COJEP>XAHWE YYEBEHOW ANCLMANHBI N TEMATUYECKOE

NATAHNPOBAHWE

2.1. O6beM yyebHON AUCLUUNNNHBI N BUAbI y4ebHON paboThbl

Bug yyebHol paboThbl O61bem vacoB
MakcumanbHasa yyebHasa Harpyska (Bcero) 342
Ob6s3aTenibHas ayauTopHas yyebHaa Harpyska (BCero) 228
B TOM YuCne:
nabopartopHble 3aHATUSA -
NMpaKkTUYecKme 3aHATUA 43
KOHTPO/IbHble paboThbl 1

NHANBNLYaNbHbIA NPOEKT
CamocTtosiTeNnbHasa paboTa obyyatoLlerocs (BCero) 114

WToroBas aTTecTauus B popMe aK3ameHa



2.21 eMaTM4ecKuiA nnaH o6pasoBaTe/bHOM ANCUMMINHbI

HaunmeHoBaHMe
pasfienos n Tem

1

NMoBTOpeHMe. BBegeHne
N BXOAHOM KOHTPO/b

Tema 1.1
Pa3BuTue noHATUA O
yucne

MaTtemaTunka

CopepxaHue y4e6HOro maTepuana, 1abopaTopHble PaboThl, MPaKTUUYECKUNE 3aHATUS,
camocTosiTe/lbHasA paboTa 06yUaroLLnXcs

2
CogepxxaHuve y4e6HOro MaTepuana

MoBTopeHwue. TOXAECTBEHHOE NPeo6pasoBaHme BbIPaXKEeHWA. PelleHre ypaBHEHNIA 1
HepaBeHCTB MepBoli 1 BTOPOIA cTeneHn. MpaduKn NMHENRHbIX U KBaAPaTUUHBIX QYHKLWIA.
dopmybl N0 reoMeTPUN.

MaTtemaTuKa B Hayke, TEXHUKe, 3KOHOMUKE, MH(OPMALMOHHbBIX TEXHONOTMAX U
MPaKTUYeCKol aesTenbHOCTH. Lienn 1 3agaum n3yyeHns MaTeMaTuKm B YUPEXAeHUsX
cpeaHero npogeccnoHanbHOro 06pasoBaHms.

NabopaTopHble paboThbl
[MpakTnyecKne 3aHATUA

KoHTponbHble paboTbiNel.MoBTOpeHMe (BXOAHOW KOHTPO/b)

CamocTosTenbHas paboTta obyyaroLwmxcs:
CamocTosTenbHas paboTa Nel MogroToBka K npeseHTauyuy «Ponb nmecTo
MaTeMaTUK/N B COBPEMEHHOM MUpe»

PA3AEN 1. PASBUTUE MOHATNA O WACJIE.

CopiepxxaHue yue6HOro matepuana

Llenble v paunoHaibHble Yucna.
[eAcTBUTENbHbIE YNCHa.
MpubanxeHHbIe BbluUCNEHNS. MpnbMXEHHOE 3HaYeHMEe BENMUYNHBI U MOTPELLIHOCTY
NPUBINKEHWIA.
KomnsekcHble yncha.
NabopaTopHble paboThbl

MpakTnyeckasa pabota Nel: «ApuMeTMUecKue AeACTBUA Haf Yncnamms

O6BbeM
yacoB

3
6

10
10

YpoBeHb
OCBOEHMA

4
1



Tema 2.1
KOpHU 1 cTeneHu

Tema 2.2
Norapugm.
Norapudgm yncna

KoHTponbHas pabota Ne2 «Pa3BUTME MOHATUSA O YMCNE»

CamocTosATensHas paboTa obyyaroLmxces:
CamocTosATenbHas paboTa Ne2: «PelueHve 3ajaHnin 63 TOYHOro yueTa
MOrpewwHoCcTen;
CamocTosiTensHas paboTa Ne3: «PeLueHne 3agaHuii ¢ TOYHbIM y4eTOM
norpewwHocTen»;
CamocTosiTensHas paboTa Ned: «TpUroHOMETPUYECKME W NOKA3aTeNbHbIe
KOMMNEKCHbIE yncna»;
CamocTosiTenbHas paboTa Ne5: «[leicTBMA Haf KOMMNEKCHbIMU YnCnamMm»

PA3LOEN 2. KOPHW, CTEMNEHN NN 1O APN®MDbI.
CogpepykaHue yye6Horo matepuana

KopHW HaTypanbHOW CTeneHn 13 yncnia 1 ux CBOMCTBa.
CTeneHu € paunoHabHbIMU MoKa3aTeNgsMU, UX CBOWCTBA.
CTeneHu ¢ feiicTBUTENbHBIMK MoKa3aTensamu. KopHu,
CTENEeHN C AeACTBUTENbHBIMU NOKa3aTeNAMU.
NabopaTopHble paboThbl

MpakTuyeckasi pabota Ne2: ««BblumcneHne 1 cpaBHEHNE KOPHer. BbiNonHeHne
pacyeToB C pafuKanaMu. PelleHre NPUKNagHbIX 3agau».
KoHTponbHas paboTa

CamocTosTe/bHas paboTa obyyaroLmxcs:

CamocTosaTensHas paboTa Ne6: «I"padmueckoe pelleHne ypaBHEHUIA U HEPABEHCTBY.

CofeprkaHue yueGHOro MaTepumana

Jlorapudm uncna. BeluncneHme norapmgmos.
OCHOBHOE NIorapugmmnyecKoe ToXAeCTBO.
[lecATUYHbIE 1 HaTypasibHble I0rapUPMbI.

MpaBnna fencTeunii ¢ norapumamu.

MepexoA K HOBOMY OCHOBAHMHO.

NabopaTopHble paboThbl

MpakTnyeckasa paboTta Ne3: «HaxoxgeHue 3Ha4yeHWn norapmgpma no
MPOU3BOSILHOMY OCHOBaHMHI0. Mepexod 0T 04HOr0 OCHOBAHWS K ApYrOMY».
KoHTponbHasa paboTa

24



Tema 2.3
MpeobpazoBaHue
anrebpanyeckmx

Bblpa>KeHU

CamocTosTeNbHan paboTa obyyaroLimxes

CamocTosATenbHas paboTa Ne7: «3HayeHne n UCTOPUA NOHATUA orapupma;

CamocTosATenbHas paboTa Ne8: «[leCATNYHbIE N HATYpPaNbHbIE NOraputMbl».
Copep>xaHue y4e6HOro matepuana
Mpeobpa3oBaHme paLnoHaIbHbIX U MppaLMOHabHbIX BblpaXKeHWiA. PelueHne
nppauroHabHbIX ypaBHeHWIA. Npeobpa3oBaHMe NoKa3aTeslbHbIX BblpaXKeHWUA. PelueHve
NnoKasaTe/lbHbIX YpaBHeHWI. Mpeobpa3oBaHne CTEMEHHbIX, MOKa3aTe/IbHbIX 1
NOrapuMMUUECKnX BblpaXKeHUA.

NabopaTopHble paboTsbl

MpakTuyeckas pabota Ne4: «BbluncieHVe 1 CpaBHEHWE NOrapug)MoB.
JlorapntMupoBaHue 1 NOTEHLMPOBaHVE BbIPAXKEHUIA.

TpakTunueckas pabota Ne5: «PelueHVe nppauroHanbHbIX U NOKa3aTebHbIX
ypaBHeHWiA. CpaBHeHWe CTemneHen 1 NpeobpazoBaHUe BblPaXKEHWNIA»

KoHTponbHasa pabota Ne3 «KopHWU, cTeneHn, norapudmbl» (Py6exHblil KOHTPO/Ib)

CamocToATeNbHas paboTa 00yyatoLLmnxcs:
CamocTodaTensHas padboTa Ne9: «/ppaunoHaibHble ypaBHeHUs. Y paBHeHus,
cofiep>Kallme nepemeHHyto nog 3Hakom MoLyns».
CamocTosATenbHas pa6oTaM 10: «PelueHve 3agaHnii Ha npeobpasoBaHue
nokasaTe/NbHbIX W NnorapuMuUyYecKnx Bblpas/CeHnin».
CamocTosaTenbHad paboTa Nell: «PelleHne nokasaTeNbHbIX W
norapumMmnyecknx ypaBHeHUn N HepaBeHCTB.

PA3AEN 3. TIPAMbBIE U TIJTOCKOCTW B NMPOCTPAHCTBE.

3.1
B3anmHoe
pacnosioXKeHne NpAMbIX
N NJIOCKOCTEWN

CopepxxaHue yuyebHOro maTepuana

AKC/OMbI CTEPEOMETPUM N NX NPOCTENLLNE CNeACTBIS.

B3anmHoe pacnonoxeHve AByX NpsiMbIX B MPOCTPAHCTBE.

MapannenbHoCTb NPSMO U MIOCKOCTM B MPOCTPaHCTBE. Mpu3Haky 1 CBOMCTBA
napanfieNbHOCTN MPAMBbIX.

MapannenbHOCTb NIOCKOCTEN. MepneHAnKYNSpHOCTb MNPSAMbIX B NpOCTpaHcTBe. MpusHakm
1 CBOICTBA.

MepneHANKYNSPHOCTb NPSIMOIA U NAOCKOCTW. MepneHAnKynsp u

HaKMOHHasA. Yron Mexay npsiMoii 1 NAOCKOCTbIO.

[ByrpaHHbIi yron. MepneHAMKYNAPHOCTb ABYX MIOCKOCTEN.

CeomeTpmyecKne Npeobpas3oBaHMs MPOCTPAHCTBA: NMapannefbHblii NepeHoc,

12

18

18
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Tema 4.1 SNEMEHTbI
KOMOMHATOPUKMN

Tema 5.1 lNoHATHE
BeKTOpa

CUMMETPUA  OTHOCWUTE/IbHO MIOCKOCTMU.
MapannenbHoe NpoeKTUpPOBaHue.
Mnowaab OpTOroHaNbHOW MPOEKLMMN.
N306paxkeHre NPOCTPaHCTBEHHbIX (hUryp.
NabopaTopHble paboThbl

MpakTuyeckas pabota Ne6: «IMpr3HaKM B3aUMHOr0 pacronioXeHUs NpsambiX. Yo
MeXAay npaMbIMU. Teopema 0 TPEX NeprneHanKynapax»

KoHTponbHas pabota Ned «[Mpsmble U NIOCKOCTM B NPOCTPaHCTBE»

CamocTodaTeNnsHas paboTa obyyaroLimxces:
CamocTosaTensHas paboTa Nel2: «[psmMble 1 NNOCKOCTU B NPOCTPAHCTBE».
CamocTosATenbHasA paboTa Nel3: «B3anMHOe pacnono>XeHne npsimbix u
MOCKOCTEN B NPOCTPAHCTBEY.
CamocTosaTenbHas paboTa Neld:Pewenune 3agay no Teme «lpsmMble U NNOCKOCTH
B MPOCTPaHCTBE»
PA3LENT 4. KOMBUHATOPUKA
Cofep>xaHue yyebHOro marepuana
OCHOBHbIE NOHATUA KOMOUHATOPUKMN.
3afaum Ha NoAcYeT yncna pasMeLLeHNin, NepecTaHOBOK, CoYeTaHWMIA. PelleHve 3aaay Ha
nepebop BapuvaHTOB.
dopmyna 6MHOMa HbtoTOHa.
CBoicTBa GUHOMUHAIbHBIX KOAP(PULMEHTOB.
TpeyronbHUK Mackans
NabopaTopHble paboThbl

MpakTuyeckas pabota Ne7: «/IcTopusi pa3BUTUS KOMOUHATOPUKIM»
KoHTposnbHasa pabota Ne5 «KombuHaTopuka» (Py6exxHbIi KOHTPOb)

CamocTosATensHas paboTa 0byyaroLnxcs:
CamocTosTenbHas paboTa Nel5: «3agaum Ha NOACUET UKcCna pasmeLLeHuid,
NepecTaHoBOK, COYeTaHWii».
CamocTosTenbHas paboTa Nel6: «PeweHve 3agay, npumeHas opmyny
brvHoma HblOTOHa».

PA3AE/ 5. KOOPANHATbBI 1 BEKTOPBI.

CogeprkaHme yyeGHoro matepuana

10
10

18
18



Tema 6.1
OCHOBHbIe NOHATUA

Tema 6.2
OCHOBHbIe

TPUTOHOMETPUYECKM €
TOX/[ecTBa

MpamoyronbHas (gekapToBa) cMcTeMa KOOpAMHAT B NpocTpaHcTBe. dopmyna
PacCTOAHUA MeXay ABYMS TOUKaMMU.

YpaBHeHMs cdepbl, MI0CKOCTU M NPAMOIA.

BekTopbl. Mopynb BekTOopa. PaBeHCTBO BeKTOpPOB. CoXeHue BEKTOPOB.
YMHOXeHMe BeKTOopa Ha 4mcno.

Pa3fioxXeHne BeKTOpa Mo Hanpas/eHUAM. YTON MeXAy ABYMSA BEKTOpPaMM.

MpoeKuunsa BeKTopa Ha ocb. KoopanHaTtbl BekTopa. CKanspHoe Npou3BeaeHNe BEKTOPOB.

icnonb3oBaHMe KOOPAUHAT M BEKTOPOB MPWU PeLUeHUM MaTeMaTUUecKux u
NMPUKIagHbIX 3ajau.

NabopaTopHble paboTbl

MpakTnyeckasa pabota Ne8: «BekTopbl. [leiicTBUA C BeKTOpamu. [lekapToBa
cuctemMa KOOPAWMHAT B MPOCTPAHCTBE.

KoHTponbHas pabota Ne6 «[MoHATME BeKTOpa» (Py6eXHblii KOHTPO/Ib)

CamocTosATeNbHasA paboTa obyyaroLwmxes:

CamocTosATeNbHas paboTa Ne17: «[eCcTBNUA HaL BEKTOpaMmu».

CamocTosTenbHasd paboTa Nel8: PelleHune 3a4a4y no Teme «BekTopbl».
CamocTodATeNbHas paboTa Nel9: PethepaT Ha Temy «BekTOpHOe 3afaHune NpAmMbIX U
MNOCKOCTeii B NPOCTPpaHCTBE»

PA3AE/ 6. OCHOBbI TPUTOHOMETPUN.

CopepxaHuie yue6HOro matepumana

PagnaHHaa mepa yrna. BpawaTenbHoe fBUXKEHNE.
CUWHyC, KOCMHYC, TaHIeHC 1 KOTaHTeHC ymncna.
Nab6opaTopHble paboTbl
MpakTuyeckasa pabota Ne9: «PagmaHHbI MeTOA U3MEPEHUS YI/IOB BpalLeHUs u
CBA3b C rpafyCHON Mepoii».
KoHTponbHasa paboTa
CamocTosATeNbHAA paboTa 0bydaroLmxes:
CamocTosiTensHas paboTa Ne20: «MeTofbl M3MEPEHNS YI/I0B BPaLLEHNS.
Cofep>xaHue yyebHoro marepuana
dopMynbl NpUBELEHUS.
dopmyibl CNOXKEHNS.
dopmynbl yaBoeHUs. PopMy/bl MONOBUHHOIO yrna.
JNabopaTopHble paboThbl

16
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MpakTnyeckana pabota Ne 10 «OCHOBHble TPUTOHOMETPUYECKME TOXKAECTBA,
(hopMynbl CNOXEHUSA U YBOEHUA».

KoHTponbHas paboTa

CamocToaTenbHas paboTa Ne21 PechepaT Ha Temy «HenpepblBHblE PO,
CamocTosTenbHasa paboTa Ne22: PedhepaT Ha Temy

«[pMeHeHne CNIOXKHbIX NPOLEHTOB B 3KOHOMUYECKVIX pacyeTax»

Tema 6.3 Copep>xaHue y4ebHoOro matepumana
MpeobpasoBaHus Mpeobpa3oBaHMe CyMMbl TPUFOHOMETPUYECKUX (YHKLUWIA B MPOU3BEAEHUE U
NPOCTENLLINX NPOV3BEAEHUS B CYMMY.
TPUrOHOMETPUYECKNX

BblpaXeHne TPUroHOMETPUYECKUX (YHKLMIA Yepe3 TaHTeHC NONOBUHHOMO apryMeHTa.

BbIpaKEHIN JlabopaTopHble paboThbl
MpakTnyeckas pabota Nell «[MpeobpaszoBaHMe CyMMbl TPUFOHOMETPUYECKUX
(hyHKUMIA B npov3BeAeHne, NpeobpasoBaHme NPOW3BEAEHUS TPUTOHOMETPUYECKNX
(OYHKLMIA B CYyMMY».
KoHTponbHas paboTa
CamocTosTenbHas paboTa obyyatoLuxcs
CamocTosTenbHas paboTa Ne23PedhepaT: «McTopus passBuTus 1 CTaHOBNEHNS
TPUrOHOMET U,

Tema 6.4 Copep>xaHue yuebHoOro matepumana
T puroHomeTpuyeckue o o
yPaBHEHNS 1 PemeHMUe MPOCTENLINX TPUTOHOMETPUYECKNX YPaBHEHWIA.
HepaBEHCTBA, MpocTenLmne TPUrOHOMETPUYECKINE HEPaBEHCTBA

JlabopaTopHble paboThbl

MpakTnyeckasa paboT Nel2:«[lMpocTeiline TPUrOHOMETPUYECKME YPaBHEHUS  ©
HepaBeHCTBa».
KoHTponbHas paboTa

Tema 6.4.1 O6pa'|'|-|b|e Co,qep>|<aHv|e yHe6HOFO MaTepunana
TPUTOHOMETPUYECKNE  ApKcuHYC, apKKOCUHYC, apKTaHTeHC Ymncna.
pyHKL MM NabopaTopHble paboTbl
MpakTuyeckasi pabota Ne 13: «O6paTHble TPUFOHOMETPUYECKME PYHKLMK:
apKCUHYC, apKKOCWHYC, apKTaHTEHC».
CamocTosiTeNbHas paboTa 06yyatoLumxcs He nNpegycMoTpeHa
Py6eXXHbIi KOHTPOMb Ne7. TOroBblii KOHTPO/bHbI TECT.



Tema 7.1.1
DYHKLUNN.

Tema 7.1.2
CaoiicTBa (hyHKUUM

Tema 7.1.3

ObpaTHble PYHKLMN.

CamocTosATeNbHaA paboTa obyyatowmxcs
PA3LEN 7. DYHKUNWN N TPADPUNKN.

Copep>xaHune y4ebHOro martepuana

Ob6nacTb onpeseneHns U MHOXECTBO 3HaYeHWIA.

Mpadmk hyHKLMM, NOCTPOEHME rpadrKoB (DYHKLUIA, 3ajaHHbIX Pa3/IMYHbIMU COoco6amu.
NabopaTopHble paboTsl

MpakTnyeckasn paboTta Ne 14 «OnpegeneHne U uccrnefoBaHmne QyHKLMR».
KoHTponbHas paboTa

CamocToATeNbHasA paboTa obyyatoLimxcs

CamocTosaTenbHad paboTa Ne24: PedpepaT Ha Temy «[I paduyeckoe pelleHne
YPaBHEHWIA W HEPABEHCTB».

CogepxaHue yye6HOro maTepumana

MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPaHNYEHHOCTb, MEPUOSNYHOCTb.
MpomeXyTKu BO3pacTaHns 1 yObiBaHMSA, HAMOO/bLLEE Y HAMMEHbLUIEE 3HAYEHWS,
TOYKM 3KCTpeMyMma. [padmyeckas nHTepnpeTaums.

.Mpumepbl QYHKLMOHANbHBIX 3aBUCUMOCTEN B peasibHbIX MPoLeccax 1 SBMeHUsX.

ApudmeTryeckmne onepaummn Hag QyHKUUAMK. CnoXxHas gyHKLMA (KOMNO3ULuA).
[MoHATVE O HENPepbIBHOCTU PYHKLMUN

NabopaTopHble paboTsl

MpakTnyeckas pabota Nel5 «CsoicTBa PyHKUMIA. HenpepbiBHbIE U NEPUOANYECKMe
(yHKkumn. CBoicTBa M rpatukn CUHYCa, KOCUHYCa, TaHTeHCa U KOTaHreHcay.
KoHTponbHas paboTa

CamocTosTeNbHas paboTa obyyarLmuxcs

CofepxaHue yyebHoro matepuana

O6nacTb onpeaeneHns n 061acTb 3Ha4eHU 06paTHONA

(PYHKUMK. paguk 06paTHON PYyHKLMN.

NabopaTopHble paboThbl
MpakTnyeckas paboTta

KoHTponbHas paboTa

25



Tema 7.2
CTeneHHbIe,
nokasartesibHble,
norapummyeckme n
TPUTOHOMETPUYECKME
PyHKLMN.
O6paTtHble
TPUTrOHOMETPUYECKne

PyHKL NN

CamocTosTenbHas paboTa 06ydatoLmxcs

CofepkaHue yue6HOro matepuana

OnpepeneHns QYHKUNIA, UX CBOCTBA U

rpagukmn. MpeobpazoBaHNs rpagnKos.

MapannenbHbIil NepeHoC, CUMMETPUS OTHOCUTE/IBHO OCel KOOPAUHAT U CUMMETPUSA
OTHOCUTE/IbHO Havana KOOpAMHAT, CUMMETPUS OTHOCUTENIbHO NPSMON Y = X,
pacTsXKeHue U coxxaTve BAOMb OCE KOOpAMHAT.

JNabopaTopHble paboThbl

MpakTnyeckas pabota Nel6 «lMocTpoeHme rpaKoB PYHKLNI».

KoHTponbHas pabota Ne8 «DPyHKLMU, NX CBOMCTBA U rpadmkmn» (Py6exHbIi KOHTPOb)
CamocTosATenbHas paboTa Ne25:PedpepaT Ha Temy «CnodKeHue rapMOHUYECKUX
KonebaHuin»

PA3AE/T 8. MHOIMOIrPAHNKW N KPYT JIbIE TEJIA.

Tema 8.1
MHororpaHHuUKu

Tema 8.2

CopepxxaHue yuebHOro matepuana

BeplmHbl, pebpa, rpaHu MHororpaHHuka. Pa3sepTka. MHOrorpaHHble yribl.
Bbinyknble MHOrorpaHHuku. Teopema Jiinepa.
Mpu3ma. Mpamasa 1 HakNoHHasA npusma. MNpasunbHas npusma. MNapannenenunes. Kyo.
Mupamnga. MNpasunbHas Nupamnga. YceveHHasa nupamuga. TeTpasgp. Cummerpun B
Kybe, B napannenenunege, B Npu3Me 1 nupamunze.
CeueHus Kyba, Npu3mMbl U NUpaMuipl.
MpeacTaBneHe O MpaBU/IbHBIX MHOrOrpaHHMKax (TeTpasgpe, Kybe, OKTtaszape)
NabopaTopHble paboThbl
MpakTnyeckas pabotaNel7 «[pusma»
MpakTnyeckaa pabota Nel8 «[Mupamuga»
KoHTponbHasa paboTa
CamocTosTeNbHasdA paboTa 0byyaromxcs:
CamocTosATenbHas paboTa Ne26: «IMpaBuibHblE MHOTOrPaHHUKI.
CamocTosATenbHas paboTa Ne27: «>Kn3Hb 1 TBOPUECTBO Jitnepar.
CamocTosATeNnbHas paboTa Ne28: «MHOrorpaHHUKm».
CamocToAaTenbHaa paboTa Ne29: «3Be3gyaTble MHOTOTPaHHUKM.
KpucTannbl-npupofHble MHOTFOrpaHHUKN».
CamocTosATensHas padboTa Ne30: «Mogen MHOrorpaHHUKOB.
Cogepr>kaHue y4yebHOro marepuana
LIMNnHAP 1 KOHYC. Y CeUYeHHbI KOHYC.
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Tena 1 NoBepxHOCTH
BpaLLeHms

Tema 8.3

MN3mepeHusa B
reomeTpun

OcHoBaHWMe, BbiCcOTa, 6OKOBasA MOBEPXHOCTb, 06pa3ytoLLas, passepTka. OceBble
CeYEeHMa N CceyeHus, napansienibHble 0OCHOBaHUIO.

LLlap n chepa, nx ceveHus. KacaTenbHas niockKoCTb K cgiepe.
JNlabopaTopHble paboThbl

MpakTnyeckana pabota Nel9 «LinnuHap»

MpakTnyeckas pabota Ne20 «KoHyc»

MpakTnyeckasa pabota Ne2l «LLiap»

KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyaroLmxcs:

CamocTosTensHas paboTa Ne31: «LinnnHap v KoHyc».
CamocTosaTensHada paboTa Ne32: «Lllap u cihepax.

CamocTosTenbHas paboTa Ne33: «[lMnowaab NOBEPXHOCTM YacTeil Lapax.
CamocTosATenbHasd paboTa Ne34: «Mofenn Ten BpaLLeHus».

Copep>xkaHue y4yebHOro matepunana

O6bem U ero n3mepeHue.

®opmynbl 06beMa Kyba, NPAMOYro/ibHOro napannenenunesa, Npusmbl, LAANHAPA.
®opmynbl 06beMa NMpaMmubl U KoHyca. PopMy/ibl NIOWAaLM NOBEPXHOCTEN
UnnmMHapa n KoHyca. @opmysbl 06beMa Lapa 1 naowaan cgepsbl.

Mogo6ue Ten. OTHOLEHUA NAOLaAel NOBEPXHOCTEN U 06BbEMOB NOLOGHbIX Ten.
JNabopaTopHble paboThbl

MpakTuyeckas pabota Ne22: «O6bEM LMAMHAPa»
MpakTuyeckan pabota Ne23: «O6bEM KOHYCa»
KoHTposnbHasa pabota Ne9 «MHOrorpaHHMKM 1 Kpyr/ible Tenax»

CamocTosiTensHas paboTa Ne35: «O6beMbl Ten»
CamocTosaTenbHas paboTa Ne36: PedepaT Ha Temy «[llpaBuibHble U
nonynpasuibHble MHOTOrPaHHUKM.

CamocTodATenbHaa paboTa Ne37: PethepaT Ha Temy «KOHMYeCKne ceyvyeHus u

NX NPUMEHEHNE B TEXHUKE»

PA3AJEN 9. HAHANTA MATEMATUYECKOIO AHAJTI3A

Tema 9.1

lMocnefoBaTeibHOCTN.

Copfep>xaHune y4ebHOro matepunana
Cnocobbl 33laHNA 1 CBOMCTBA YNUCMOBbIX MOC/eL0BaTeNbHOCTEN.
MoHATMe O npegdene nocnegosatenbHocTM. CyulecTBOBaHME npejena

27
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Tema 9.2
MponssogHas.

MOHOTOHHOW OrpaHNUYeHHON Noc/ef0BaTeNlbHOCTHU.

CymMMupoBaHMe nocnefoBaTe/ibHOCTeN. beckoHe4YHO yObiBaroLLas

reoMeTpuyeckad nporpeccus n ee cymma.

NabopatopHble paboThbl

MpakTnyeckas pabota Ne24: «Uucnosas nocnefoBaTe/lbHOCTb, CNOCOOLI ee 3afaHus, 2
BbIYMCNEHUA Y/IEHOB nocnegosartenibHOCTU. Mpegen nocnefoBaTeibHOCTU. BecKoHeYHo
yObIBatOLLas reoOMeTpuYeckas nporpeccus».

KoHTponbHas paboTa

CamocTosTenbHas paboTa 06ydatoLyxcs
Cogep>kaHue y4yebHOro Matepuana 12

MoHATWE 0 NPOM3BOAHON (PYHKLMK, €6 TeOMETPUYECKUIA U PU3NYECKNIA CMBIC. 11
YpaBHeHMEe KacaTeNbHOW K rpauky QyHKUMK.

[Mpon3BoAHbIE CyMMbI, Pa3HOCTU, NPOU3BELEHNS, YacTHbIe. MPon3BOAHbIe

OCHOBHbIX 3/1eMEHTaPHbIX PYHKLMWIA. MprUMeHeHVe NPON3BOLHON K

NCCNeaoBaHN0 PYHKLMIA U NOCTPOEHUIO FpadrKOB.

Py6e>KHbIN KOHTPONb (TecT) 1
CogeprkaHue y4ebHOro matepmana

Mpoun3BoAHbIe 06PaTHOM HYHKLMM 1 KOMMO3ULMN (YHKLNK,

MprMepbl UCMONb30BaHWS NPOM3BOLHON 418 HAXOXAEHUSA HaulyyLLIero peLueHus B

NpUKNagHbIX 3afadax. HaxoxgeHme cKopocTu Ans npouecca, 3a4aHHOro hopMynon un

rpamKom.

NabopatopHble paboTbl -
MpakTnyeckasa pabota Ne25: «YpaBHeHMe KacaTe/ibHOW B obuieM Buge. MNpasuna un 2
(hopMy/ibI»

MpakTuyeckan pabota Ne26: « [MocTpoeHve rpaimkoB GYHKLUIA C NOMOLLbHO

MPON3BOLHbIX»

KoHTponbHas pabtota Nel0 «[MponssogHas» 1

CamocTosTenbHad paboTa Ne38:PethepaT Ha Temy «[MoHATUe guddepeHymana v 8
ero MpUIOXKEHNS».

CamocTosATensHas paboTa Ne39: PehepaT Ha Temy «CxeMbl NOBTOPHbIX

UCnblITaHuii  bepHynm».

CamocTosATenbHas paboTa Ne40: «Mpon3BofHas 1 ee NPUMEHEHME.



Tema 10.1
MepBoo6pasHas u
NHTEerpan.

PA3OEN 10. UHTEIMPAN N EMO NMPUMEHEHWE.
Cogaep>xaHue yue6Horo matepuana

OnpegeneHve NepsoobpasHoin. PopMyibl HAXOXAeHUS NepBo06pasHbIX MpaBia HaXoXAeHUs
nepBoobpasHbiX MpUMeHeHVe OnpefenieHHOro WHTerpana Ans HaxoXAeHus
naowaan KpvBOJMHEWHON Tpanewuuu.

®opmyna HbloToHa-JleibHMua.  TpyvMepbl  NPUMEHEHMS  UHTerpana B (U3nKe
NabopaTopHble paboTbl

MpakTnyeckas pabota Ne27:«HTerpan n nepsoobpasHas. Teopema HoroTOHa—

ﬂeVIﬁHVILI,a. MpriMeHeHne nHTerpana K BbIYUCNEHUIO (*)VI3VI‘—IECKVIX BENMNYNH N I'II'IOLLI,B.,CI,GVI».

KoHTponbHas pabota Nell «lMNepBoobpasHas n MHTerpaa»

CamocTosATeNbHas paboTa obyyaroLmxcs:

CamocTosiTenbHasgpaboTa Ned4l: «PelueHne NpuKNadHbIX 3afaqys.
CamocTosaTenbHasd paboTa Ned42: «Mpubnn>KeHHble MeTO/Ab! BbIYMCIEHUA
OnpefeneHHoro WHTerpanar.

CamocTosaTenbHad paboTa Ned3: «HTerpan n ero NpUMeHeHme».
CamocTosaTenbHas paboTa Ned4 «OnpefenéHHblii HTerpast. Bolumcnenve nnowlazen
MNOCKUX Conryp»

PA3JEN 11. 3/IEMEHI bl TEOPUW BEPOATHOCTEN U MATEMATUYECKOW CTATUCTUKWN.

Tema 11.1

DNemMeHTbI Teopuu
BEPOATHOCTN.

CopepykaHue yuebHoro matepuana

CobbITUe, BEPOSATHOCTb COBLITUSA, CIOXKEHWNE N YMHOXEHNE BEPOSITHOCTEN.
MoHATME O HE3aBMCKUMOCTW COObITUIA.

[NCKpeTHas cnyyaiiHas BeMYMHa, 3aKOH ee pacnpefeneHms. Yucnosble
XapaKTepPUCTUKN [UCKPETHOM CNyYaiiHOW BeNNUMHbI. [oHSTNE 0 3aKOHe 6ONbLLNX
ymcen.

NabopaTopHble paboThbl

MpakTuyeckaa pabota No28: «Knaccuueckoe onpegeneHne BepPOATHOCTY,
CBOWCTBa BEPOATHOCTEMN».
MpakTnyeckas pabota Ne29: «Teopema 0 Cymme BEPOSTHOCTEN. BblumcneHve

BeposTHOCTeN. MpuknagHble 3agayn. MNpeacTaBneHne YNCNOBbIX JaHHbIX.
MpukKnagHble 3agaum».
KoHTponbHas paboTa

CamocTosTeNbHas paboTa 06yyaroLmnxcs:
CamocTosTenbHad paboTa Ne45«)Ku3Hb 1 HayyHasd fesaTenbHOCTb V. HbloToHax.

12
12

12
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Tema 11.2

ONIEMEHTBI
MaTeMaTU4decKoMn
CTATUCTUKU

Tema 12.1

YpaBHEHNSA N CUCTEMDbI
ypPaBHEHWIA.

Tema 12.2
HepaseHcTBa.

CamocTosTenbHas paboTa Ned6: «H. bepHynim».
CamocTosATenbHas paboTa Ned7: «PewieHve 3agay No Teopunm BEPOATHOCTEN.
Cogep>xaHne yyebHoro matepuana

MpeacTaBneHme faHHbIX, reHepasibHasi COBOKYMHOCTb, BblIGOPKa, CpefHee
apumMeTmyecKoe, MeanaHa.

MoHATKeE 0 33fa4yax MaTeMaTU4ecKoi CTaTUCTUKK.

NabopatopHble paboThbl

MpakTuyeckas pabota

KoHTponbHasa pabota Nel2 «3n1emMeHTbl TeEOPMY BEPOATHOCTEN U MaTeMaTUYeCKO
CTaTUCTUKN»

CamocTosTenbHas paboTa 06yyatoLmXcs:

Pasgen 12. YPABHEHWA N HEPABEHCTBA.

CopepxXaHue y4yebHoro marepuvana

PaunoHanbHble, MppauuoHabHble, NoKasaTe/bHble U TPUTOHOMETPUYECKUE
YPaBHEHNA U CUCTEMBbI.

PaBHOCW/IBHOCTb YpaBHEHWI, HEPABEHCTB, CUCTEM.

OCHOBHble MNpUeMbl MX pelleHns (pasfiokeHWe Ha MHOXWUTENW, BBELEHWe HOBbIX
HEW3BECTHbIX, NOACTaHOBKa, rpauyecKnin MeTog).

JTabopaTopHble paboThl

MpakTnyeckasa pab6ota Ne30: «KopHWM ypaBHEHWUI. PaBHOCUILHOCTb YPaBHEHWIA.
MpeobpasoBaHue ypaBHeHUA. OCHOBHblE NMPUEMbI PELLUEHUS YpaBHEHWI. PelueHune
CUCTEM YpaBHEHUI».

KoHTponbHas paboTa

KoHTponbHas paboTa

CamocTosTeNnbHas paboTa 0byyaroLmxcs:

CopiepxxaHue yuebHOro maTepuana

PaLoHanbHble, MppaunoHabHble, NoKasaTe/lbHble U TPUTOHOMETPUYECKME
HepaBeHCTBA. OCHOBHbIE NPUEMbI UX PeLLeHUS.
NabopaTopHble paboThbl

MpakTnyeckas pabota
KoHTponbHasa paboTa

14
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Tema 12.3
Mcnonb3oBaHue
CBOWCTB U rpadMkos
(MYHKUMIA NpU peLleHnmn
YpPaBHEHUI U
HepaBeHCTB

NToro

CamocTosaTenbHad paboTa Ned8: PedpepaT Ha Temy «lccnefoBaHue
ypaBHEHU N HepaBeHCTB».

Cogep>xaHue y4ebHOro matepuana

MeTog uHTepBanos. 306paxeHne Ha KOOPAUHATHON NNOCKOCTN MHOXeCTBa
PeLleHnii ypaBHEHWIA N HEPaBEHCTB C BYMS NepeMeHHbIMU U UX CUCTEM.
NabopaTopHble paboTbl

MpakTnyeckas pabota Ne 31: «lcnonb3oBaHne CBOMCTB W rpafuKoB
(YHKUWIA AN PELUEHNs YPaBHEHWIA N HEPABEHCTB».

Py6exHblii KOHTponb. MToroeBas KoHTposibHasA pabota Nel3.
CamocTosATeNbHas paboTa obyyaroLmxcs

WToroeas atTectauus B (hopMe IK3aMeHa

342



2.3. CopepxkaHue NponIbHOM COCTaBASAOLLEN

Ons npodeccnn 35.01.23 Xossailka (MH) ycaabbbl NPoUIbHOW COCTaBAAOWEA ANA
pasgena 1 PA3BUTUE TNOHATUA O UYWUNCJIE 4aBnawTCca  cregyolime

ANAAKTUYECKME eINHULLbI:

1. Lenbie n payuoHanbHble 4UCNA. BbINONHEHME apUPMETUYECKUX [AEACTBUIA Haf

[JencteutenbHble ynucna. yucnamu, HaxoXpjeHue NPUBANMKEHHBIX
MpnbnnXeHHbIe BbIUNCNEHUA. 3HAYEHWUIA BE/IMYNH 7 norpeLHocTen
KomnnekcHble yncna. BbIYUC/IEHUMN; CpaBHeHMe 4UCIOBbIX

BblPaXXeHW; HaxoXpaeHue oLwIn60K B

Npeo6pa3oBaHNAX U BbIUMCNEHUSIX.

cocTasnawowen ana pasgena 2 KOPHW, CTEMEHN U TOTAPN®MbI aBnstoTcs

cneaytouime ANJaKTUYECKNE eaUHNLLbI:

2.1 KopHK HaTypanbHOI CTEMNEHN U3 O3HaKOM/eHWe C NOHATUEM KOPHS 1
ymcna u ux ceoictea. CTeneHu ¢ NpaBuIaMmn cpaBHeHUs KOPHel;
paLVOHaNbHbIMU MOKa3aTeNsImMu, ux (hopmMynunpoBaHne onpeaeneHns KOpHs

cBolicTBa. CTeneHu ¢ AeCTBUTENbHbIMW  CBOMCTB KOPHEN; BbIUMCNIEHWE U CPABHEHWE

nokasatensimu. CBOICTBa CTENEHN C KOPHelA, BbINMOMHEHNE NPUKUAKA 3HAYEHUS

AeACTBMTENbHBIM NOKa3aTenem. KOPHS; Npeo6pa3oBaHme YNCOBbIX U
OYKBEHHbIX BblpaXKeHWIA; BbINONHEHWE

pacyeToB Mo (hopMynam; peLieHune

nppaynoHabHbIX YpaBHEHNA;
03HaKOMJ/IeHNE C NOHATUEM CTEMEHU C
AEeNCTBUTENbHLIM NOKa3aTesneMm.
2.2 OCHOBHOe norapugmmyeckoe O3HakoMeHWe C IorapuPMmUYecKnm
TOX[EeCTBO. [JeCATUYHbIE U HaTypa/ibHble TOXAECTBOM; U3YUYEHUEe AeCATUYHBIX U
norapumsl. Mpasuna gencTeuii c HaTypa/ibHbIX NOrapumoB; peLleHune
norapugmamu. NMepexon K HOBOMY norapuiMmnyecKnx ypaBHeHwmii

OCHOBaHUIO.



2.3 TpeobpasoBaHue palMoHabHbIX, BbINoNHeHWe Npeo6pa3oBaHnii BbipaXXeHUI,

MpPaLMOHaNbHbIX CTEMEHHBIX, NPUMeHeHNe GopPMY/, CBSA3aHHbIX CO
MoKa3aTeNbHbIX U NOrapupMUYECcKNX CBOWCTBaMM CTEMeHel 1 norapugmos.
BbIPaXKEHWIA. OnpepaeneHve 061acTyt 4ONYCTUMBIX

3Ha4YeHUN norapmchquCKoro BbIpaXXeHUA.

cocTtasnawowen ansa pasgena 3 NPAMbBIE U NMTOCKOCTW B MPOCTPAHCTBE

SBNAOTCS Cnefytoline AMAaKTUYECKNe eqUuHNLbI:

3.1 BsanmHoe pacnosioXxeHune [ByX ®PopMynIMpoBKa W NpuBefeHWe [0Ka3aTe/bCTB

MNPSMbIX B MPOCTPAHCTBE. MNPWU3HAKOB B3aMMHOI0 PacnofioXeHUs MPsSMbIX
MepneHAnKYNAp W HaKNOHHasA. YTon u NNOCKOCTE; (hopmynuposaHue
Mexay MNIOCKOCTAMW.  OMpeAeneHunii, NPM3HaKoB U CBOWCTB
MeprneHAnKYNApHOCTb ABYX napannenbHbIX " nepneHANKYNAPHbIX
MNOCKOCTEWN. M/IOCKOCTEN, ABYTPaHHbIX U IMHENHbIX YI0B;

CeomeTpuyeckume npeo6bpa3oBaHNs BbIMOMHEHME TOCTPOEHUA  YIIOB  MeXay
MpPOCTpaHCTBa: napanfiefibHblil  NpPAMbIMY, npsamMon  u MNOCKOCTbIO;
NMepeHoc, CUMMETPUS OTHOCUTE/IbHO MNPUMEHEHNUE NpU3HaKoB " CBOWCTB
MNOCKOCTH. pacnosioXXeHnsa MpsAMbIX U MNAOCKOCTEN npu

Mnowaab OpTOroHabHOM NPOEKLUMW.  PELUEHNN 3aday; U306paXkKeHNe Ha PUCYHKax K
KOHCTPyMpOoBaHue Ha MO/eNsaX
NeprneHANKYNsSPOB N HAKMOHHbIX K MAOCKOCTH,
NpsiMbIX, MapannienbHbiX  NAOCKOCTEN, yrnoB
MeXAy MpAMO M NJOCKOCTbH M 060CHOBaHMe
MOCTPOEHUS; peLLeHNe 3afay Ha BblUMCNEHME

FrEOMETPUYHECKUX BENMNYNH.

coctapnawowern ana pasgena 4 KOMBUMHATOPUKA saBnsioTcs  cnepytolime
AV AAKTUYEeCKMe eANHULbI:
4.1 OCHOBHbIe noHATMA 13ydeHune npasunna KOMOMHaTOPUKN n

KOMOVMHATOPMKK. 3afjauyv Ha MOACYET MPUMEHEHME MpU PEeLeHNM KOMOMHATOPHbIX



yucna pa3|v|eu1,eH|/||7|, nepecTaHOBOK,

coyeTaHMin. PeweHne  3agaydy  Ha

nepebop  BapuaHTOB. dopmyna

6MHOMa HblOTOHA.

CsoiicTBa
OUHOMMHANIbHbBIX KO3(h(PULMEeHTOB.

TpeyroneHuk Mackans.

51 TlpsamoyronbHaa  (gekapTosa)
cuctemMa KoopAuHat B MPOCTPaHCTBE.
YpaBHeHusA  cdepbl, MJOCKOCTA U
NPSMOiA.

BekTopsbl. Mogaynb BEKTOpa.
PaBeHCTBO  BEKTOpOB. CnoxeHwe
BEKTOPOB. YMHOXEHMe BeKTopa Ha
yucno. PasnoxeHue  BekTOopa Mo
HanpasfeHUAM. YTON MexXay ABYMSA
BeKTopamu. [lpoekumss BekTopa Ha
OCb. KoopanHaTsl BEKTOpa.

CkanapHoe npou3sefeHe BEKTOPOB.
cnonb3oBaHue KoopAuHat 7

BEKTOPOB npu peLleHnm

MaTeMaTu4eCKnx " NPUKnagHbIX

3a/1au.

3aflay;  pelleHVe  KOMGMHATOPHbIX  3ajad

METOAOM nepe6opa 1 No MpaBuay YMHOXEHWS;
03HaKOM/IEHWE C MOHATUSAMU KOMOUHATOPUKN:

pasMeLLEHNAMN, CoYeTaHNAMMN,

nepectaHoBkamm U nXx

opmynamn  ans

BbIYNCNEHNSA; 00BbACHEHMNE n

NpUMeEHeHMe
hopmyn BblUMCNEHNS

nepectaHOBOK MU COYeTaHui npu peweHnin

ans pasmeLLLeH W,

3aja4y, O3HakKOMJ/EHUE C OVMHOMOM HbHOTOHA K

TpeyronbHMKoOM lMackans.

cocTaBnawowen ana pasgena 5 KOOPAMHATDLI 1 BEKTOPbDI sBnatoTca cnegytoune

ANAKTUYECKME eINHULLbI:

OsHaKoM/IeHWe C NOHATUEM BEKTOPA; U3y4veHune

[leKapTOBO CUCTEMbI KoopauHat B
MPOCTPaHCTBE, MOCTPOEHME MO  3afaHHbIM
KoopAuHaTam ToYek n MA0CKoCTE,

Hax0XAeHNe KOOpPAMHAT TOYeK; HaxoX[eHue
YPaBHEHWUIA OKPYXXHOCTM, cepbl, NNOCKOCTY;
M3yuyeHMe  CBOWCTB  BEKTOPHbIX  BE/IMYMH,
NpaBuN PasNoXeHUs BEKTOPOB B TPEXMEPHOM
MNPOCTPaHCTBE,

NPYMeHeHMe Teopun MNpu PeLleHnn 3aJay Ha
[eCTBUS C BEKTOpaMU; M3y4YeHWe CKaNISPHOro
NMPOM3BeAeHNs BEKTOPOB; MPUMEHEHWNE TEOPUY
NPV peweHnn 3agay Ha JeiicTBMS C BEKTOpaMMm,
KOOPAMHATHbIA MeTofd, MpYMeHeHWe BEKTOPOB
AN BbIYNCNEHWS

BENYUNH yrnos "

pPacCTOSAHUIN.



COCTaB/AIOLLEN

ONns  pasgena

cneayouine AMaaKTMyeckme eauHuLbI:

6.1 PaanaHHas mMepa yrna.

BpauwiatenbHoe fBuxeHue. CUHYC,

KOCUHYC, TaHIFeHC N KOTaHreHc 4ucna.

6.2 dopmynbl npusBefeHUa. Popmynbl

CNoXeHusi.  dopMmynbl  YABOEHWS

®opmMynbl NONOBUHHOTO YrNa.

6.3 MpeobpasoBaHue CYMMbl

TPUTOHOMETPUYECKUX  (PYHKLUMA B
npoussBefeHne W Npou3BefeHna B
CyMMYy. BbipaxeHne
TPUTOHOMETPUYECKNX (DYHKLMIA 4epe3

TaHreHc NoJ1I0BUHHOTO aprymeHTa.

6.4MpocTeillune TPUTOHOMETPUYECKME
ypaBHeHUS. MpocTeiwne
TPUTOHOMETPUYECKME HEPABEHCTBA.

6 OCHOBbI

TPUTOHOMETPUI  gaBnawTCA

N3yyeHne pagmaHHOro MeTofa W3MepeHus

Yr/10B BpalleHUs u
MX CBA3M C TpafyCHOW Mepoi; un3obpaxeHue
YrN0B BPALLEHNS HA OKPY>XXHOCTU, COOTHECEHME
BE/IMUNHbI  yrna ¢

ero pacnosiodKeHNem,

(hopmynmpoBaHue onpefeneHuii

TPUTOHOMETPUYECKMX  (DYHKUWUIA  Ans  YrioB
MOBOPOTa M OCTPbIX YFN0B MPSMOYrO/bHOrO
TPeyrofibHMKa n 06bACHEHME X B3aMOCBA3N

MpYMEHEHNe OCHOBHbIX TPUTOHOMETPUYECKUX

TOXAEeCTB 3HAYeHW

NS BblUMCNEHNS
TPUIOHOMETPUYECKNX (PYHKUMIA N0 OfHOW W3
HUX.

N3yuyeHne OCHOBHbIX (POPMYN TPUrOHOMETPUU
W MPUMEHEeHWE MpPU  BbIYMCNEHUN 3HAUYEHUS
TPUTOHOMETPUYECKOTO BblpaXKeHus "
YMpPOLLEHNS €ro; 03HaKOM/IEHNE CO CBOMCTBaMMU

CUMMETPUN TOYEK Ha e,qI/IHI/I‘-IHOI7I OKPY>XXHOCTH

W NPUMEHeHWe UX [ANS  BblBOAa (opmyn
npuBeeHns

PeLueHne no (hopmynam u
TPUTOHOMETPUYECKOMY  KPYry  MpOCTenLmnx
TPUTOHOMETPUYECKNX YpaBHEHWM;
MpUMeHeHMe  O6WMX  METOAOB  peLleHus
YpaBHEHW npu peLleHnn
TPUTOHOMETPUYECKNX  YPaBHEHWUW;  YMeHUe

OTMeyaTb Ha Kpyre pewweHns MpocTenLLmx

TPUTOHOMETPUYECKNX HEPABEHCTB.



6.4.1  ApKCuHyC, apKKOCMHYC, O3HakoMeHWe C  MNOHATUEM  0BpaTHbIX
apKTaHreHc. TPUTOHOMETPUYECKUX  (PYHKUWIA;  U3yYeHue
onpeaenieHni apKcuHyca, apKKOCKHYCa,
apKTaHreHca u4wucna, (QOpMYynuMpoBaHue WX,
N300paXKeHNe Ha eAUHUYHOW  OKPYXXHOCTH,

MPYMEHEHWe NPY PeLleHnn YPaBHEHNIA.

CocTaBnswoweit ana pasgena 7 PYHKUUN, UX CBOWUCTBA U TPADUKU

SIBNSIOTCS CnefyroLlne AnAaKTUUYeCKMe eanHNLbI:

7.1.1 O6nactb  onpegeneHns 1M O3HAKOM/IEHME C  MOHATUMEM  MEPEMEHHOWN,
MHO>XeCTBO 3HaYeHNiA; rpagmk npumepamm 3aBMCMMOCTEN mexay
(PYHKLUMM,  MOCTPOEHME  rpaduKOB MepeMeHHbIMWU; O03HAKOMJIEHWEe C MOHATUEM
(YHKUMIA, 3aflaHHbIX  pa3IUYyHbIMW rpadMKa,  OMNpefeneHne  NPUHAANEXHOCTU
cnocobamu. TOYKM TrpagmKy QYHKUMW; oOnpegesieHne Mo
(hopmyne npocTelen 3aBMCMMOCTU, BUAa €e
rpajguka; O3HakKOM/IeHWe C OMpefeneHnem
(hYHKUMK, POpPMYNMPOBaHME €ro; HaxoXKAeHue

obnactn onpegeneHns M 06nacTU 3HaYEeHWUi

hyHKUUN.
7.1.2 MOHOTOHHOCTb, yeTHOCTb, O3HaKoMNeHune C npumepamu
HEeYeTHOCTb, OrFPaHMYEHHOCTb,  (PYHKUMOHANbHbIX 3aBMCUMOCTEN B peasnbHbIX
NepUOLNYHOCTb. lMpoMeXxyTKn npoueccax n3 CMEXHbIX AVCUUNINH;
BO3pacTaHus " ybObIiBaHNA, O3HaKOMJIEHNe C [0Ka3aTelbHbIMU
HanbonbLuee 7 HaMMeHbLLEee pPacCy>XAeHuAMU HEeKOTOPbIX CBOICTB
3HayYeHus, TOYKM 9KCTPEMyMa. JIMHEWHOW W KBagpaTUUHON  (PYHKUWQA,
I"pahnyeckas WHTepnpeTauns. npoBeaeHne nccnefoBaHus NNHEHO,
Mpumepsbl (PYHKUNOHANIbHBIX  KYCOYHO-/TMHENHOMN, APOOHO-NNHENHOW  ©

3aBMCUMOCTEN B peasibHbIX npoueccax KBagpaTUYHON — (DYHKUWIA, MNOCTPOEHME  UX
7 ABNEHUAX. ApumeTnyeckme rpagMkoB; MOCTPOEHME W YTeHWe rpagmrKoB

onepauun Hag GyHKUMAMU. CNoxHas  QYHKUWA; nccneaoBaHue YHKLMNY;



GyHKUMa (komnosuuns). TMoHATMe O

HenpepbIBHOCTY DYHKL MW,

7.1.3 O6nactb  onpegeneHns n
obnacTb 3HaYeHNN obpaTHol

QYHKUMN.
"padnk 06paTHON (PYHKLMK.

7.2 OnpepeneHns  QYHKUWUA, KX
CBOICTBA 7 rpaguKkm.
MpeobpasoBaHus rpatuKos.
MapannencHbli MepeHoc, CUMMeTpUs
OTHOCUTENbHO OCeli  KOOpAUHAT MU
CUMMeTpUSA  OTHOCWUTENIbHO  Hayana
KOOpAMHAT, CUMMETPUA OTHOCUTENLHO
NPSMON y = X, pacTshHKeHue U cxatue

B[10/1b OCEI KOOpAMHaT.

COCTaBfieHMe BUAOB (YHKUMIA NO [JaHHOMY
YC/I0BMIO, pelleHne 3afla4 Ha 3KCTPEMyM;
BbIMO/IHEHNWE npeobpasoBaHuii rpagpmka
MYHKUNN.

N3yyeHne noHATMA  06paTHOW  (DYHKLMMU,
onpejeneHve Buga W MOCTPOeHME rpaguka
obpaTHOM (YHKUMK, HaxoXAeHue ee 06nacTu
onpegenexHus 7 obnactu 3HAYEHWIA.;
NPUMeHeHue CBOICTB hyHKUNIA npu
nccnefoBaHUM ypaBHEHWUIA U pelleHnm 3a4ay Ha
9KCTpPEMYM;  O3HaKOMJIeHWe C  MOHATUEM
CNOXHON (hyHKUWMN.

BbluncneHne 3Ha4eHNn QYHKUUA NO 3HAYEHUIO
aprymMeHTa; onpejeneHve NONOXKEHMA TOYKN Ha
rpadhuke no ee KoopAuHatam W HaobopoT;
MCNOMb30BaHWE  CBOWCTB  (DYHKUMA  Ans
CPaBHEHWUs 3HAYeHWiA cTeneHen 1 Norapupmos;
MoCTpoeHue rpagpmkos CTeneHHbIX 7
norapumMmUyecKmx (OyHKLMIA; peLueHne
MoKasaTe/lbHbIX 7 norapnumMmyeckmnx
YPaBHEHU W HepaBeHCTB MO  W3BECTHbIM
anropuTmMam;  O3HaKOMJ/IeHWe C  MOHATUEM
HEMpPepbLIBHOMW  NEpPUOAUYECKOW  (DYHKLMU;
O3HaKOMJ/IeHWe C TMOHATUEM TapMOHUYECKUX
Koneb6aHWin ; 03HaKOMJIEHWE C TOHATUEM
paspbIBHOWA nepuoanYecKoi (hyHKUMK,;
MPUMEHEHME CBOWMCTB (DYHKUWMA AN CPaBHEHUS
3HaYeHUN  TPUTOHOMEPUYECKUX  (DYHKLMNA,
pewweHns TPUTOHOMETPUYECKUX  YPaBHEHWUI;
MOCTPOeHMe rpajmkoB 06paTHbIX

TPUTOHOMETPUYECKMX (hyHKLWMi "



onpejeneHne Mo rpapukam  MX CBOWCTB;

BbINOJIHEHNE NPeo6pa3oBaHns rpaPuKkos

coctasnstowenn ansa pasgena 8 MHOITOrPAHUKI N KPYT/IbIE TENA sBnstoTca

cneayowme ANJaKTUYeCKUe euHNLLbI:

8.1 BepLunHbl, pebpa, rpaHu
MHOrorpaHHuKa. PasBepTKa.
MHororpaHHbole  yrnaol.  Bbinyknble
MHOrorpaHHuku. Teopema dinepa.
Mpu3ama. Tllpamas wu HaK/OHHasA
npusma. MpaBuibHas npusma.
Mapannenenunen. Ky6. [Mupamunga.
[MpaBuUibHaa nupammpa. YcedeHHas
nupamunga. TeTpasgp. CummeTpum B
Kybe, B napannenenuneje, B npusmMe u
nupamunge.

CeyeHus Kyba, Nnpu3mMbl ¥ NUpaMnibl.
MpepcTaBneHve 0 NnpaBUNbHbIX
MHOrorpaHHukax (Tetpasgpe, Kyo6e,

OKTasfpe, AOAEKasApe U NKOCAdpE).

8.2 UnnnHap M KOHYC. YCEYEHHbIN
KoHyc. OcHOBaHWe, BblCOTa, 60KOBas
MOBEPXHOCTb, obpasytoLas,
passepTka. OceBble ceyeHus 7
ceyeHuns, napasnsefibHble 0CHOBAHUIO.

Llap w©n cepa, WX  ceyeHus.

KacaTenbHas N1ocKoCTb K caepe.

OnucaHne 1  XapakKTepucTMKa PpasinYHbIX
BMAOB MHOFOrpaHHMKOB, MEpPeYnCneHne unx
3/1EMEHTOB W  CBOICTB; N306paxeHne
MHOTOrPaHHWKOB U BbIMO/HEHWE MOCTPOEHNUS;
BbIYMC/IEHNE JINHENHbIX 3/1EMEHTOB U YrN0OB B
MPOCTPAHCTBEHHbIX KOH(Mrypaumsx,
aprymeHTMpoBaHue CBOUX CY)XXAEHWIA;
MOCTPOEHME MNPOCTEAWMX  CeYeHUin Kyba,
nNpu3Mbl, NUpamuAbl; NPUMEHEHWEe (HaKToB |
CBeIEHWIA 13 MNAHUMETPUMN; O03HAKOMJIEHME C
BUAAMM CUMMETPWNIA B MpPOCTpaHCTBe,
(hopMynmpoBaHMe ONpeaeneHnii W  CBOWCTB;
MPUMEHEHNE  CBOWCTB  CMMMETPUM npu
peLLeHnm 3ajav; MCNO/b30BaHMe
NMPUOGPETEHHbIX 3HAHWIA ANA MUCCNeAoBaHMA W
MOAeMpoBaHus HECNOXHbIX 3agau;
N306paXKEHNE OCHOBHbIX MHOFOrPaHHUKOB U
BbIMOJTHEHNE PUCYHKOB MO YCNOBUAM 3aau.
O3HaKoM/IEHME C BUAAMWN TeN BpaleHus;
(hopMynMpoBaHMETEOPEM O CeYeHUW  Liapa
MNOCKOCTbD W MNMIOCKOCTW, KacaTenbHOl K
chepe; pelweHMe 3agady  Ha MNOCTpOeHwue
CEYEHWIA, BbIYMCNIEHME  AJVH, PacCTOSHWIA,
yrnos, Niowajeii; NpoBeAeHNe AoKa3aTeNbHbIX

paccyXaeHui npw peLeHnn 3ajav;



83 0O6beM U ero u3MepeHue.

NHTerpansHasa popmyna obbema.

dopmyrbl obbema Ky0a,
NMPAMOYTo/IbHOrO  napasnnenenunesa,
MPU3Mmbl, unnuHapa. dopmysibl
obbemMa  nupamugbl M KOHyca.
®opmynbl  Naowagn  MOBePXHOCTeN
unmnmHapa W KoHyca.  dopmynbl

obbema Lwapa v nnowaan chepsl.
Mopo6ue Ten. OTHOLWeEHMA NnoWwaaen
MOBEPXHOCTEA U 06BLEMOB MOAOGHbIX

Ten.

NnpuMEHEHNE CBOWCTB CUMMETPUN npu

peweHnn 3ajay Ha Tena BpalieHnA,

KOMOVMHauuMio Ten; un300paxeHWe OCHOBHbIX
KPYr/ibIX Ten W BbINO/IHEHWE PUCYHKA MO
YCNOBUIO 3afjayul.
O3HakoM/ieHMe C MOHATUAMM  MAoWwaan u
obbema, akCMOMaMu W CBOWCTBaMW; pelleHune
3afla4 Ha BblYMCNEeHWe naouiagerd MNIoCKNX
puryp;

06beMoB MPOCTPAHCTBEHHbLIX TEN,;

M3yyeHne TEOPEM O BbIYMCAEHUN
peLLeHmne
3afa4y Ha npuMeHeHue (OPMYN BbIYMCIEHMS
06beMOB; M3y4yeHune HOpMyn ANs BbIYMCEHUS
nnowiagen noBepXHOCTEW MHOIrOrpaHHUKOB W
Ten BpalleHWs; 03HAKOMJ/IeHMe C MeTOAOM
BbIUMCNEHNS NOWagM MOBEPXHOCTU CQepsbl;
pelleHVe 3afjady Ha BblYMC/EHME MAoWagein

NOBEPXHOCTU MPOCTPAHCTBEHHbLIX TE/.

cocTaBnawowen ana pasgena 9 HAYANTA MATEMATUYECKOIO AHAJIM3A

SBNAOTCS Cnefytoline AMAaKTUYECKNE eaUHNLbI:

9.1 Cnocobbl 3agaHUs W cBOWCTBA O3HAKOM/IEHME € MOHATUEM  UYMC/IOBOWA

YNCJTIOBbIX HOCﬂeﬂ,OBaTEHbHOCTeVI. nocnenoBaTesiIbHOCTH, O3HakKoOM/1eHNE c

lNoHaTKne 0] npepene nNoHATUEM npegena nocnegoBaTe/ibHOCTH,

nocsiegoBaTes/ibHOCTHN. O3HakKOM/1IeHNe c BbIYUNC/TIEHNEM CYMMBbI

CyLl,ecTBOBaHME npeAena 6GECKOHEYHOro0 YMC/OBOrO psAa;  pelleHue

MOHOTOHHOIA OrpaHWYeHHOl 3aga4y Ha MpPUMEHEeHUEe (OopMYynbl

reoMeTpUY4ecKo

CYMMbl

nocnenoBaTenbHOCTU. CyMMMpPOBaHWE 6ECKOHEYHO

yOblIBatoLL e

nocnenoBaTenbHOCTel.  BECKOHEYHO Mporpeccuu

y6b|Ba+om,aﬂ reoMmeTpmyeckas

nporpeccuss n ee cymma.

9.2 TloHATMEe 0  NpPOWM3BOAHOW O3HAKOMMEHME C MOHATMEM MNPOW3BOAHOIA;



(QYyHKUMW. YpaBHeHWEe KacaTe/lbHOW K u3yuyeHue n (hopmynupoBaHue ee
rpatuky  @yHKuUun.  TpoM3BOAHbIE MeXaHWYeCKOro U TeoMeTPUYecKoro CMbICa,
CYMMbl,  PasHOCTW, MNPOWU3BEJEHUS, Un3yUYeHUne anroputma BblUMC/IEHUA

yacTHble. [1pon3BOAHbLIE OCHOBHbIX I'IpOI/I3BO,EI,HOI71 Ha T[pun- Mepe BblYNC/IEHNUA

3NeMeHTapHbIX (YHKUMA. MrHOBEHHOI CKOpOCTH " yr/ioBOro
MprMeHeHune NpPOM3BOLAHOW K KO3(hpuuMeHTa KacaTeNlbHOW,  COCTaBfeHUE
nccnefoBaHuIo (hYHKU NI W ypaBHEHUS KacaTe/llbHOW B 0OWEM  BWfE;
MOCTPOEHNIO rpajuKoB. YCBOeHUe npasunn AN epeHUMpoBaHus,
Mpon3BoAHbLIE 06PATHON (YHKUUM K TabnuLpbl MPON3BOAHbIX 3NeMeHTapHbIX
KOMMNO3ULMN YHKLUN. (hYHKUWMA, npUMeHeHune NS
MpumMepsl NCNosb3oBaHnsA anddepeHuMpoBaHns KYHKLUMWIA, COCTaBNeHUA

MPOU3BO/HOA Ans HaxO0X/EeHNS YypaBHEHWUS KacaTeNbHOMW; W3y4yeHWe TEopeM O
HaUNyyllero pelleHns B NPUKNaAHbIX CBA3W CBOMCTB  (DYHKUUM W MPOM3BO/HONA,
3aflayax. BTopas npowusBogHas, ee (OPMYyNMpPOBKa WX, MPOBEAEHME C MOMOLLbLO
reoMeTpuyeckuini -~ 1M (M3nNYecKUiA NPOM3BOAHONA nccnenoBaHus (hyHKUMN,
CMbIC/l. HaxoXAeHWe CKOPOCTW [A1s 3afaHHON  (hOpMyfoii;  CTaHOBNEHWE  CBS3M
npoliecca, 3aJaHHOro opMynoli W CBOWCTB (YHKUMM W TMNPOM3BOAHON MO  UX
rpadukom. rpagukam; npuMMeHeHWe NPOW3BOAHON  Ans

pelleHns 3afad Ha HaxoX/eHWe HanbonbLUero,

HaMMEHbLLEro 3HAa4YeHMs UM Ha HaxoX[AeHue

3KCTpeMyMa.

coctaBnawowen ana pasgena 10 MHTEMPAN N EFrO NMPUMEHEHWE sBsnsawoTcs

cnefylouie AMAAKTUUYECKNE eANHNLbI:

101  TlMpwumeHeHne onpegeneHHoro O3HAKOM/IEHME C TMOHATMEM WHTerpana wu
WHTerpana Ana HaxoXieHuws nnowagm nepsoobpasHoMu; n3yyeHue npasuna
KPUBONUHENHOW Tpaneuuun. Popmyna BbIYMCNEHUS  NepBOO6GPa3HO U TEOPEMbI
HbroToHa—J1einbHMLa. Mpumepbl HblOTOHa— JleilbGHMUA;, pelleHWe 3adady  Ha
MPUMEHEHNA uHTerpana B (PM3MKe U CBA3b NEpPBO0OOpPa3HOM W ee MNPOU3BOLHOM,

reoMeTpum. BblUMC/IEHME NEpPBO06Pa3HO AN AaHHOM



(QYyHKUMM; pelleHne 3afay Ha MPUMEHeHue
WHTerpana [Ansa  BblYUCAEHMS  PU3NYECKUX

BE/IMYMH 1 NMNOLLaAei.

cocTasnawoweii ans pasgena 11 3NEMEHTbl TEOPUW BEPOATHOCTEN W
MATEMATUUECKO CTATUCTUKW sasnsatoTcs crnedyiolime  AMAaKTUYeCKMe

eIMHNLLbI:

11.1 CobbITMe, BEPOATHOCTL COOLITUSA, WM3yueHune KNnaccnyeckoro onpegeneHuns

C/IOXeHne 7 YMHOXeHWe BepOATHOCTW, CBOMCTB BEPOSATHOCTU, TEOPEMbI
BEPOATHOCTE. MoHsATNe O O CYyMMe BEpPOATHOCTEW;  pPaccMOTpPEeHME
HEe3aBMCUMOCTY COObITUIA. MpPUMeEpOB BblUUC/IEHNS BEpOATHOCTEN;

[vckpeTHas cnydvaiiHas BeNMYMHA, peLUeHMe 3afay Ha BblUYMC/IEHNE BEPOSITHOCTEN
3aKOH ee pacnpefeneHus. Yucnosble COObITUIA.

XapaKTepUCTUKN ANCKPETHO

CNy4YallHOW BeNUYUHbI. [MOHSATME O

3aKOHe 60MbLLMX YMCen.

11.2 MpeacTaBneHune OaHHbIX, O3HaKOMJIEHMe C NpeAcTaBNEHWEM YMCOBbIX
reHepa/bHas COBOKYMHOCTb, BbIOOPKA, [aHHbIX W WX XapaKTepucTUKaMu; peLLeHne
cpegHee apugMeTMYecKkoe, MeAuaHa. MpPaKTUYeCKMX 3afay Ha 06paboTKy 4YMCNOBbIX

[MoHATME O 3ajadax MaTemaTU4ecKom OaHHbIX, BbIYNCNEHUNE UX XaPaKTEPUCTUK

CTaTUCTUKN.

cocTaBnawwen ans pasgena 12 YPABHEHNA N HEPABEHCTBA saBnstoTcH

cnepyrouine AMaakTMyeckune eanHULbI:

121 PauunoHanbHble, O3HaKOM/IEHUe C MPOCTEAWNMN CBEAEHUAMU O
nppaumoHanbHble, MoKa3aTe/lbHble W  KOPHAX anrebpanyeckmx ypaBHEHUA,
TPUTOHOMETPUYECKME YPaBHEHMUA W MOHATUAMU  UCCNeA0BaHWA  YPaBHEHWA U
CUCTEMBI, PaBHOCUbHOCTb CUCTEM  YpPaBHEHWUIA; N3yyeHne  Teopum

YPaBHEHWIA,  HEPaBEHCTB, CWUCTEM. PABHOCU/IIbHOCTW YPaBHEHWI 1N €8 MPUMEHEHNS;



OCHOBHbIe MPUEMbI UX PELLIEHUS.

12.2 HepaBeHcTBa. PauWOHaNbHbIe,
nppaumoHanbHble, MOKasaTe/bHble U
TPUTOHOMETPUYECKNE  HEpaBeHCTBaA.

OCHOBHbIE NpUeMbl UX peLleHuns.

12.3 MeTopg WHTepBaoB.
N306pakeHne  Ha  KOOPAWHATHOM
MNOCKOCTM  MHOXecTBa  peLueHul
YPaBHEHWUA W HepaBeHCTB C ABYMS
NMepemMeHHbIMW U UX CUCTEM.

pelleHne pauunoHanbHbIX, UPPaLOHabHbIX,
NnoKa3saTe/ibHbIX 7 TPUTOHOMETPUYECKINX
YPaBHEHWIA U CUCTEM.

O3Hakom/ieHMe €  06WMMK BOnpocamu
peLleHnss  HepaBeHCTB M UCMNONb30BaHWe
CBOWCTB U rpa)MKoB (OYHKLMIA MpPU peLLeHnm
HepaBeHCTB;

peLleHne HepaBeHCTB U CUCTEM HEPABEHCTB C
MPUMeHeHVeM pas3NyHbIX CNocoboB.
cnonb3oBaHWe CBOMCTB M rpauKoB (PYHKLMI
ONF pelleHus  YpPaBHEHWI;  MOBTOpPEHUe
OCHOBHbIX MNPUEMOB  peLleHus cucTem;
pelleHne YypaBHEHWU C MPUMEHeHWEeM BCeX
npuemMoB  (pasfioXeHus) Ha  MHOXUTenu,
BBEAEHNA HOBbIX HEW3BECTHbIX, MOLCTAHOBKMU,

rpaynyeckoro meTtona).



3. YCNoBUNA PEATNSALUNIN MPOIMPAMMDBI ANCUNTTNTNHDBI
3.1 TpeboBaHUA K MaTepuasbHO-TEXHNYECKOMY
obecrneyeHuo

MporpaMmMoii y4e6HOM ANCUUNAVHBI peannsyeTcs B y4eOHOM KabuHeTe
MaTeMaTuKN.
O6opyaoBaHue y4ebHOro KabuHera:

*  MHOTO(YHKUMOHaNbHbIA KOMMNIEKC NpenojaBaTens;

e  HarnsgHble nocoous (KOMMNAEKTbl y4ebHbIX Tabnuu, nnakaToB, NOPTPETOB

BbIAKOLLMXCA YYEHbIX-MAaTEMATMUKOB 1 A4p.);

*  MH(pOPMaLNOHHO-KOMMYHUKATUBHbIE CPEACTBa;

. IKpPaHHO-3BYKOBbIE nocobus;

*  KOMMNEKT TEXHNYECKON AOKYMEHTaLMN, B TOM YMC/e nacnopTta Ha
cpefcTBa 00yyYeHUs, MHCTPYKLMM MO UX UCMOJIb30BAHUIO U TEXHUKE
6e3onacHocCTH;
e 6MBGANOTEYUHbIN OHA.
NHpopmaynoHHoe obecneyeHume
NH(opMaunoHHoe obecneyvyeHne 00yYeHNs COLEPXKUT NnepeveHb PeKOMeHAYeMblX

yUebHbIX N3aaHWIA, VIHTepHeT-pecypcoB, JOMNONHUTENbHON NUTepaTyp

1.bawmakoBs M.. MatemaTtuka: anrebpa u Havyana maTemMaTU4YeCKOro aHannsa,
reomeTpua: yueb. ons CTy4. yupexaeHuin cped. npod. obpasosaHus / M.A.
bBawmakos. — M., 2016.

2. bawmakoB M./. MaTtemaTtuka: anrebpa n Hayasa matemMaTM4yecKoro aHanmsa,
reomeTpus. 3afavyHuK: yueb. Ans CTyA. yupexgeHuii cped. npod. obpasosanHusa / M.U.
bawmakos. — M., 2017.

Ans npenogaeateneli

N3naraeTcs B cnegyroLlei pefakunm:

O6 o6pasoBaHun B Poccuinckon Pegepaymun: denep. 3akoH ot 29.12. 2012 Ne 273-P3
(B pen. depepanbHbiXx 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, oT 23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-P3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-®3, ¢ U3M., BHECEHHbIMU PefdepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-
@3, B pea. ot 03.07.2016, ¢ n3m. ot 19.12.2016.)



Mpukas MuHucTepcTea obpasoBaHna U Haykun P® ot 31 pgekabpsa 2015 r. N 1578 "O
BHECEHUN W3MEHEHWUI B (hefepasibHblii rOCyAapCTBEHHbLIA 06pa3oBaTe/lbHbIA  CTaHAapT

cpefHero obuiero obpasoBaHus, YTBEPXKAEHHbIA Npukazom MuHUcTepcTBa 06pa3oBaHUs U
Hayku Poccuiickoin ®degepaumm ot 17 mas 2012 r. N413”

NMepeyeHb VIHTEpHET-pecypcoB
NHTepHeT-pecypcbl

1. www. fcior. edu. ru (MHOpMaLNOHHbIE, TDEHUPOBOYHbLIE N KOHTPO/IbHbIE
martepuansbl).

2. www.school-collection.edu.ru (EanHaa konnekummn unMppoBbix 06pasoBaTebHbIX
pecypcoB). YuebHoe nsgaHue

3. Exponenta.ru http;//www.exponenta.ru KomnaHusi Softlint. O6pa3oBaTefibHbli

MaTemaTU4eckuii cait. MaTepuans! 415 CTYAEHTOB: 3afla4yy C peLleHnAMN,

CNpPaBOYHUK MO MaTeMaTUKe, 3/1eKTPOHHbIE KOHCY/IbTauuu.

Ma3eTa «MatemaTtunka» M3gartensckoro goma «Iepsoe ceHTAbpsa» http://mat. 1septemr.ru

MaTemaTunKa B OTKPbITOM Konemgxke http://www.matematiks.ru

Math.ru. MatemaTtuka n obpasosaHue. Http://www.math.ru

Allmath:ru - BcA matemaTuka B ogHoM mMecTe htto://www.allmath.ru

EgWorld: Mup matematunyecknx ypaBHeHuin http://egwjrld.ipmnet.ru

Bcd afemeHTapHaa MateMaTtuka: CpefHAas matemaTnyeckas UHTEpPHEeT-LLKOoNa.

http://www.bym math.net

10. F'eomeTpuyecknin noptan http://www.neive.by.ru

11. I'padukm pyHKumid  http://graphfunk.narod.ru

12. AnpakTnyeckmne maTtepuasnbl Mo UHOPMATMKE N MaTeMaTuUKe.
http://comp-science.narod.ru

13. AiuckpeTHasa martemaTtumka: anroputmbl (npoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. E'3 no matemaTuKe: MOArOTOBKa K TeCTUPOBaHMIO http://www.yztest.ru

15. 3agayHuK gns NoAroToBKM K oniMmnunagamM no matematuke http://tasks.ceemat.ru

16. 3aHMMaTenbHasa MaTeMaTuKa — LWKO/IbHUKaM (OnMMnunagbl, Urpbl, KOHKYPCbI MO
maTemaTuke) http://www.maht-on-line.com

17. IHTepHeT — npoekT «3agaun» http://www.prodlems.ru

18. Matemartunyeckue aTroAbl http://www.etudes.ru

19. Martematuka on-line cnpaBoYHas MHpOPMaLNSA B MOMOLLb CTYAEHTY
http://www.manhtm.hl.ru
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20.

21.
22.
23.
24.
25.

MaTemaTnKa B NOMOLb LWWKONbHUKY M CTYAEHTY (TecTbl N0 MaTemaTuke online)
http://www.mathtest.ru

MaTemaTunKka gns noctynarowmnx B Bysbl  http://www.matematika.agava.ru
MaTemaTunka u nporpammupoBaHue http://www.mathhrog.narod.ru
MaTemaTnyeckme onmMmnuagbl U onMMmnuagHble 3agaum http://www.zaba.ru
CaiT aneMeHTapHoOn maTeMaTukn Amutpusa MNywmHa http://www.mathnet.spb.ru
TypHUp ropofos — MexayHapogHaa MaTteMaTnyeckas onMmnuaga ans
LUKONbHMKOB http://www.turgor.ru
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4. KOHTPOJIE U OLIEHKA PEY/IbTATOB OCBOEHWSA YUYEBHOM
ANCLUUMNNHBI

KOHTponb M oOueHKa pe3ynbTaTOB  OCBOEHWUA  Y4eBHOM  AUCUUNAUHBI
OCYLLeCTBNAETCA MNpenojaBaTesieM B Mpolecce MpoBeAeHUs MPaKTUYECKUX 3aHATUIA,
nabopaTopHbIX paboT, TecTMpoBaHMA, a TakKXke B pe3ynbTare BbIMONHEHUA
obyyarwmMMncs NHANBMUAYaNbHbIX 3afaHnin, NPOEKTOB, NCCEL0BaHNA.

PesynbTaTbl ~ 00Y4YeHWS  pacKpbIBAOTCA  Yepe3  YCBOEHHble  3HaHUS WU

NpUoBGpPeTEHHbIE YMEHUS, HaMpPaBNeHHbIE HA MPUOGPETEHNE 0OLUX KOMMETEHLMWIA.

Pe3ynbTaTbl 06y4eHUs ®opMbl M METOAbI KOHTPO/S U OLEHKN
Ha ypoBHe y4ebHbIX LeACTBNiA pe3ynbTaToB 00yyeHUs
3HaTb/NOHMMATb:

e [MpeactaBneHNE 0 MaTeMaTUKE KakK
YHNBEPCa/IbHOM A3bIKE HayKW;

e 3HAUYMMOCTb MaTeMaTUKMN ANs Hay4HO-
TEXHMYECKOr0 Nporpecca;

e 0BNageHue MaTeMaTUyeCKUMU 3HaAHNSAMU 1
YMEHUAMMW, HE06XOAVMbIMU B
MOBCEAHEBHOMN XXN3HU;

e [peactaBneHmne o MmatemMaTny4eCknx
NOHATUAX KaK BaXKHENLLMX
MaTeMaTN4eCKNX Moaenax, No3BONALWNX

OonmncbIBaTb U N3y4vaTb pasHble MpoLecChbl U
ABNEHUSA;

¢ BO3MOXXHOCTW aKCMOMaTU4Y€ECKOIo
NOCTPOEHNA MaTEMaTUYECKUX TEOpI/IVI;

e [ipeacrtaBfieHnE 06 OCHOBHbIX MOHATUAX
MaTeMaTMYeCcKoro aHanmsa n nx CBOMCTBAx;

¢ pacrosHaBaTb reOMeTpUYECKMe PUTypbl Ha
yepTexkax, MOAeNsx v B peabHOM MUPE;

e MNpeacTaBfeHNiA 0 Npoueccax v ABNeHUAX,
VIMEIOLLIMX BEPOSTHOCTHBIN XapakTep,
CTaTUCTMYECKMX 3aKOHOMEPHOCTSAX B
peaslbHOM MUPE, OCHOBHbIX MOHATUSAX



MaTeMaTMYeCKOro aHanm3a n ux CBOMCTBAX;

* pacnosHaBaTb reoMeTpUYeckune GuUrypbl Ha
yepTexxax, MoAensx v B peabHOM MUPE;

e NpeacTaBNeHUIA 0 NpoLeccax v SBNEHUNX,
MMeIOLLMX BEPOSTHOCTHBIN XapakKTep,
CTATUCTMYECKMX 3aKOHOMEPHOCTAX B
peaslbHOM MUpe, OCHOBHbIX MOHSATUSX
3/1eMEHTapHOI Teopun BEPOSITHOCTEN

YMeTb:

. YMEHME CaMOCTOSATE/IbHO ONPeaensTh Leu
AeATEeNbHOCTW M COCTaBNATb N/aHbl AeSTENbHOCTY;

. BNnajieHne MeToflaMmn [10Ka3aTe/lbCTB U1
NropuTMOB PELLEHNS, YMEHUNE X NPUMEHSATD,
MPOBOAMTb [l0Ka3aTe/bHblE PacCyXAeHNs B Xoae
peLIeHns 3afay;

. BNafeHune CcTaH4apTHLIMU NpreMamMm
PELLEHNS paLMOHaNbHbIX U MPPaLMOHA/bHBIX,

MoKa3aTe/ibHbIX, CTEMEHHbIX, TOUTOHOMETPUYECKNX

YPaBHEHWUIA 1 HEPABEHCTB, UX CUCTEM;
CMONb30BaHNE TOTOBbLIX KOMMNbHOTEPHbIX

YCTHbI 0NpoC, aHa/iM3 NpakTUYeckoi paboTsl,
caMocCToATe/IbHble paboTbl, KOHTPO/IbHbIE PaboTbl,
9K3aMeH.



Pe3ynbTaTbl 00yyeHUs
Ha ypoBHe y4ebHbIX AeNCTBUiA

3HaTb/NOHUMaATD:

e [peacrtaBneHWe 0 MaTeMaTUKE Kak
YHUBEPCa/IbHOM A3blKE HaYKW,

e 3HAYMMOCTb MaTeMaTUKM 418 Hay4YHO-
TEXHMYECKOro Nporpecca;

e OBMageHVe MaTemMaTUYeCKUMU 3HAHUAMU U
YMEHUSIMU, HEOOXOAMMbIMY B
MOBCEAHEBHOW YXN3HM;

e npeacrtaBneHNe 0 MaTeMaTUYECKUX
MOHATUAX KaK BaXKHEMLLNX
MaTeMaTnvyeCKnx moaensax, rno3BosidroLWmnx
OornucbiBaTb N U3y4daTb Pa3Hble NpPoLEeCChl U
ABNEHUA;

* BO3MOXHOCTW aKCMOMaTU4eCKOro
MOCTPOEHNA MaTeMaTUYECKNX TGOpI/IIZ;

* [peacraBfieHNE 06 OCHOBHbIX MOHATUSX
MaTeMaTMUecKoro aHanmsa u ux CBOMCTBax;

e pacnosHaBaTb reoMeTpuyeckme urypbl Ha
yepTeXKax, MOAENAX U B pealbHOM MUPE;

e MpeACcTaB/EHMNIA O MPOLIECCAX U ABIEHUAX,
MMEIOLLIMX BEPOSITHOCTHbIN XapakTep,
CTATUCTMYECKMX 3aKOHOMEPHOCTAX B
peaslbHOM MUpe, OCHOBHbIX MOHSATUSX
3/1eMEHTAPHO TeopUM BEPOSITHOCTEN

YMeTb:

° YMEHNE CaMOCTOATE/IbHO ONMpPeaenAaTb Lenn
[eATe/IbHOCTU U COCTaBIATb MaHbl AeATENTbHOCTHA,

BNajeHne MeTo4aMm [OKa3aTeNnbCTB U1
aNroOpUTMOB PELUEHUs!, YMEHNE UX NPUMEHSTb,
NPOBOAMTL [OKAa3aTe/lbHbIE PACCYXXAEHUS B XOfe
peLleHns 3ajay;

. BNafeHne cTaHAapTHbIMK NpremamMm
PeLleHns paLuoHanbHbIX U MppaLOHanbHbIX,
noKazaTe/bHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX
YPaBHEHWI N HEPABEHCTB, UX CUCTEM;
1CNOMb30BaHME FOTOBbLIX KOMMbIOTEPHbIX

®opMbl 1 METO/bl KOHTPOS U OLIEHKM
pe3ynbTaToB 06y4eHus]

YCTHbIA 0Npoc, aHan3 NpaKTUYecKoli paboTbl,
CaMoCTOATE/NbHbIe PabOThbl, KOHTPONbHbIE PA6OTI,
3K3aMeH.



nporpamm;

BNafleHNe OCHOBHbLIMU MOHATUAMM O
MAOCKUX N NPOCTPAHCTBEHHbIX rEOMETPUYECKUX
(hmrypax, nx 0OCHOBHbIX CBOWCTBaX;

MCMOMb30BaHME FOTOBbIX KOMMbIOTEPHbBIX

nporpaMm, B TOM YuC/ie ANs NOUCKA NyTU peLleHus
M MNNKOCTPALMN PELLEHUS YPaBHEHWIA 1
HEPaBEHCTB;

BNafieHNe yMEeHNEM XapaKTepun3oBaTb
noBefeHNe PYHKUMIA, NCNOb30BaHNE NOMYYEHHbIX
3HaHWIA 41 ONUCaHNA U aHan3a peabHbIX
3aBUCUMOCTEN;

NMPUMEHEHNE N3YYEHHbIX CBOWCTB

reoMeTpuueckux uryp v opmyn Ans peLleHus
reoMeTPUYECKUX 3afay 1 3alay ¢ NPaKTUYECKNM
COJIEPXKaHVEM,;

BNlafleHNe HaBbIKaMy UCMO/b30BaHNSA FOTOBbIX
KOMMbIOTEPHBIX NMPOrpamMmm Mpuv peLLeHnm 3agau.

NNAHVUPOBAHWE YUYEBHbIX 3AHATUI C NCMNO/Ib3OBAHNEM AKTUBHbIX
N MHTEPAKTUBHbIX ®OPM NN METOA0OB OBYYEHWA

No
n/n

&

Tema yyebHOro
3aHATUSA

TpuroHomeTpuyeckas u
rnokasarenbHaa opma
KOMIJIEKCHbIX YNCEN.

MpAMbIE U NNOCKOCTU B

MPOCTPaHCTBE.
PelleHune
TPUTOHOMETPUYECKMNX
ypaBHeHu
MOBbILIEHHO
CMIOXHOCTH
rnowaab noBepxHOCTH
yacTei wapa
MpnbmKeHHbIE METOAbI

BblYNCNEHNA
onpegeneHHoro
NHTEerpana

Korn-
BO
yacoB

2

AKTUBHbIE "
WHTEpPaKTUBHbIE
(OPMbI N MeTOfbl
0by4eHus
pasbop
KOHKPETHbIX
cuUTyauuii
MeTog paboTbl B MasibIX
rpynnax: KpyribliA cTon
meTof «Cutyaumsa-
ynpaxHeHue»

MeTOZ[ «MO3roBOW
LUTYPM»
[enosas urpa

(hopMupyeMble YHUBEPCaA/bHbIE
yuebHble AeiicTBUS

JINYHOCTHbIE

JINYHOCTHbIE, KOMMYHWKaTUBHbIE

NMO3HaBaTE/IbHbIE.

PerynsaTuBHble

KOMMyHI/IKaTI/IBHbIe, JINYHOCTHbIE



NMNCT NBMEHEHUI N AONONHEHMWN, BHECEHHbIX B
PABOYYIO NMPOIrPAMMY

Ne M3MeHeHMs, faTa BHECEeHWA n3MeHeHus; No
CTpaHuLbl C U3SMEHEHWEM;

BbI1O CTANO
OcCHOBaHWe:

Moanuch N BHECLLETO N3MEHEHMS

Ne un3mMeHeHWs, gaTa BHECEHUA u3MeHeHus; No

CTpaHuLbl C USMEHEHWEM;

BbIJ1IO CTANO
OcHoBaHue:

Moanunce nuua BHeCLIEero N3mMeHeHns

No M3MeHeHUsi, AaTa BHeCeHUs W3MeHeHus; No

CTPaHuLbl C U3MEHEHNEeM;

BblJ/10 CTANO
OcHoBaHMue:

MoAnuchb Nnua BHeCLLEero M3mMeHeHus

Ne M3MeHeHusa, faTa BHECeHWUs M3MeHeHus; Ne

CTpaHuLbl C U3SMEHEHNEM;

BbI1O CTANO
OcHoBaHMue:

Moanuce nuua BHECLLEro M3MeHeHus



