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Pabouyass nporpamMmma y4dyebHON AucuMnanHbl MaTemaTuka paspaboTaHa B
COOTBETCTBUM c TpeboBaHNAMMU (befepanbHOro rocyfapCTBeHHOro
obpa3oBaTeNbHOro CTaHfapTa cpegHero obuero obpasosaHus(ganee - #roc)
(befepanbHOro rocyfapCTBEHHOro cTaHgapta CpefHero npoMeccuoHanbHOro
06pa3oBaHus (nanee - Crno) npogeccumu 35.01.11 «Macrtep
CeNbCKOX03AMCTBEHHOTO MPOM3BOACTBA», PEKOMEHAAUUAMU M0 OpraHM3auum
nofiyyeHms  cpefHero obuiero o6bpasoBaHWs B Mpefdenax  OCBOEHUS
obpasoBarte/ibHbIX MporpaMmm cpefgHero npogeccuoHanbHOro obpasoBaHUSA Ha
6a3e OCHOBHOro ob6uwero obpasoBaHMA C y4eTOM TpeboBaHMI (edepanbHbIX
rocyAapCTBeHHbIX ob6pasoBaTe/ibHbIX cTaH[apToB " nosly4aemMom
cneymansHOCTU UAKM npoeccun cpefHero npogeccuoHanbHOro o6pasoBaHuA
(nucbmo  [lenapTaMeHTa roCyfapCTBEHHOW MNOMUTUKM B cdepe MOATOTOBKM
pabounx kagpos u AMNO MwuHo6pHaykm Poccum ot 17.03.2015 Ne 06-259),
NPUMEPHON  nmporpamMmbl  y4ebHOW  AucumnamHbel  MaTemaTuka ans
npogeccnoHanbHblX  06pasoBaTeslbHbIX  OpraHu3auuii, pPeKoMeH[0BaHHOM
defepanbHbIM rOCYAapCTBEHHbLIM aBTOHOMHbLIM YyupexaeHnem «®degepanbHbli
MHCTUTYT pas3BuTma obpasoBaHua» (panee - ®rAY «dPUPO») B KayecTse
NMPUMEPHON nporpamMmbl  ANA  peann3aymMm  OCHOBHOM  npodeccMoHanbHOM
obpasoBaTtenbHO nporpamMmmbl CIMO Ha 6a3e OCHOBHOrO 06LWEero o6pasoBaHUs C
nonyyeHmem cpegHero obuiero obpasoBaHus, NpPoTokos Ne 3 OT «21» uong
2015r, . perncTpaunoHHbIn HOMep peueH3um Ne 375 oT «23» uwons 2015r.
PIrAY «PNPO», ¢ n3MeHeHUsAMN ot 25 maqa 2017 r.,

MaTemaTunka n3yyvaetcs Kak 6a30Bbll YyUeOHbI npegmet

06LLeo0bpa3oBaTelbHOrO LMKAa NPodecCMOHanbHbIX 06pa3oBaTe/lbHbIX NPorpaMmm
no npodgeccun CIO TexHMYeckoro npoguna Ha 6asze ocHOBHOro (o6uiero)
obpasoBaHus 35.01.11 «MacTep CeNbCKOXO3ANCTBEHHOrO MNPOU3BOACTBA»,
BXOAALLEA B cOCTaB YKPYynHeHHoW rpynnbl npodgeccut 35.00.00 Cenbckoe,
NecHoe W pblGHOE XO035MCTBO.
OpraHusauns-paspabotumk: [ocygapCTBeHHOe 6HOMKEeTHOE MnpodeccroHabHOoe
obpasoBaTtefibHOe  yuypexpgeHuve  CamapcKol obnactu «AJeKceeBCKoe
npoeccmoHanbHoe yuunuuie» n. ApaHrapg, AnekceeBcKuil pairioH, Camapckas
0bnacTb.



COOEP>XAHUE

1 Macnopt paboyeit nporoammbl 06LLe06pa3oBaTeNlbHOM YUeOHOW
ANCLMNINHBI.

2.  CTOyKTyoa 1 coaepxxaHue 0611e06pa3oBaTe/lbHOl YyUeGHOI
ANCLMNVHBI.

3. Ycnosusa oeanmsanuu paboyeri nporpaMmbl 06LLe06pa3oBaTesibHON
y4yebHO AMCUMMANHBI.

4. KOHTO0O/b M OMeHKa pe3yNbTaToB 0CBOEHMSA 061 e00pa3oBaTe/ibHOWA
y4ebHOW ANCUUNINHBI.



1. MACMOPT NMPOIrPAMMbI YYEBHOW ANCLUNMNJTNHBI

MATEMATWKA: anrebpa 1 Ha4yana maTeMaTU4YeCcKOro aHanmsa, reoMmeTpus

1.1. O6nacTb NPUMEHEHUS NporpamMmmbl yHeOHON ANCLUMUNANHBI

Mporpamma yuebHoW aucumnamHel MATEMATUKA aBnseTca 4acTblo
o6weobpa3oBaTelbHOr0 LMKNa obpa3oBaTenbHOM nporpammbl CMO - nporpaMmbl
MOArOTOBKN KBa/IM(PUUMPOBAHHbLIX pabounx, cnyxawmx (ganee - TMMNKPC) no
npoeccum 35.01.11  «MacTep CeNIbCKOX035MCTBEHHOIO Npon3BOACTBaY,
TEXHUYECKOro npoguas npoeccmoHanbHoro obpasoBaHus.

1.2. MecT0 yyebHOM gncunnanHbl B CTPYKType MIMKPC

YyebHaa aucuunanHa SABASeTCA  AUCUMNAUMHON  06Lieobpa3oBaTe/lbHOMo
y4YeOHOro LMKna B COOTBETCTBMM C TEXHUYECKMM npoduiem npoecCUoHaIbHOro
o06pas3oBaHus.

YyebHaa aucumnanMHa OTHOCUTCS K npefgMeTHoOW ob6nactm ®rOC cpefgHero
obuiero obpasoBaHMA MaTemMaTuKa, o06uWeil K3 0643aTeNbHbIX NPeaMETHbIX
obnacten.

YpoBeHb O0CBOEHUSA yU4eb6HO AMCUMNANHBI B COOTBETCTBUM ¢ PIOC cpefHero
obuwero obpasoBaHna 6a30BbIN.

Peanusayna  cogepXaHus  y4yeGHOW  AUCLUMNNHDI npegnonaraet
cobnogeHne  npuHUMna  CTPOroi  MPEEeMCTBEHHOCTM MO OTHOLIEHMIO K
cogepxaHnto  kypca MATEMATUMKA  Ha CTyneHM OCHOBHOro 06uiero
obpa3oBaHus.

B 710 Xe Bpema ydyebHad AgucuuninHa MATEMATUKA  ana
npogeccnoHasbHbIX 0bpasoBaTenbHbIX opraHusayuii obnapaet
CaMOCTOATENbHOCTLIO U LLe/IbHOCTLIO.

Pabouyas nporpamma y4ye6Hoil ancumnanHbl MATEMATUKA nmeet
MeXnpeaMEeTHY CBSA3b C 06LweobpasoBaTe/ibHbIMU YYeOHbIMM AUCLUNINHAMY
«Pusnka», «MIHOCTPaHHbIN A3bIK», «O6LECTBO3HAHME», «VH(OopMaTUKa»

M MPOGECCUOHANbHLIMU  AucUMNANHAMKU  «OCHOBbI  3M1EKTPOTEXHUKN», «OCHOBbI
npeAnpUHMMATENLCTBAY.

1.3. Lenn v 3agaym AMCUUNAUHBI - TpeboBaHUA K MAaHUPYEMbIM pe3y/bTaTam
OCBOEHUS ANCLUUMNNNHbI:

CopgepxaHune nporpamMmbl  «MaTemaTMKa» HanpaBNeHO Ha  AOCTUKEHMe
cnefywuwmx Lene:

» obecreyeHne COOPMUPOBAHHOCTY MPELCTaBNEHUI O COLUaNIbHbLIX, KYNbTYPHbIX W
NCTOPUYECKMX (paKTOopaxX CTAHOB/IEHUS MaTeMaTUKW;

e obecrneyeHne CHOPMMPOBAHHOCTM  JIOTMYECKOrO,  aNropuTMUYECKOro  wu
MaTeMaTU4eCKOro MblLUIEHUS;

» obecreyeHne cHOPMMPOBAHHOCTM YMEHUIN NPUMEHATL MOSYYEHHbIE 3HAHUA MPU
PeLeHnn pasinyHbIX 3ajau;

e obecneyeHne CHOPMUPOBAHHOCTU TMpeACTaBNeHNIA O MaTeMaTUKe KaK 4acTu



00l EeYenIoBeYECKOM KyNbTypbl, YHUBEPCa/IbHOM $3blKe HayKW, MO3BOMSOLWEM

ONuCbIBaTb U M3yYaTb peasnbHble MPOLecChl 1 ABNEHNUS.

B nporpammy BK/IKOYEHO cofep)KaHwe, HanpaB/ieHHOe Ha (opmupoBaHue Yy
CTY[EHTOB KOMMETEHLWNA, HEO6XOAMMbIX AN KayeCTBEHHOro ocsoeHust OMOM CMNo
Ha 06a3e OCHOBHOro o6ulero o6pa3oBaHWA C MOMIy4YeHMEM CpefHero oo6uiero
o6pa3oBaHMsA MporpaMmbl MOATOTOBKM KBa/IMPULMPOBAHHBLIX Paboumx, Cayxaumx
(MNKPC).

N3yueHne y4yebHOW pgucumnavMHbl MaTemaTuKa 3aBeplLuaeTcs  WUTOroBOiA

atTectauuenn B ¢opme 3k3aMeHa B pamkax ocBoeHusi MIMKPC Ha 6a3e OCHOBHOIO
obLero obpasoBaHus.

1.4 Pe3ynbTaTbl 0CBOEHUSA YUEOHON AUCUUMNIVNHbI
Pe3ynibTaTbl OCBOEHWNS Y4EeBHON LUCLUUNNHDI:
NINYHOCTHBbIX:
- CchopMMPOBAHHOCTbL MNpPeACTaBNeHUA O MaTeMaTUKe KakK YHUBepCasibHOM fi3blKe

HayKu, cpeacrtee MoAenmpoBaHUA SABNEHUA 1 npoueccos, wnapeax wn MetTofax
MaTEMaTUKW,

- MOHMMaHMe 3HauYMMOCTM MaTeMaTUKM [1s Hay4YHO-TEXHMYECKOro nporpecca,
ChOPMMPOBAHHOCTL OTHOLUEHUS K MaTeMaTMKe KakK K 4acTu 06LeUYenoBeyecKo

KYNbTypbl 4epe3 3HAKOMCTBO C WCTOPUEN pa3BUTUS MaTeMaTUKW, 3BOJOUMEN
MaTEMaTUYECKUX UAEN;

- pasBUTME NIOTMYECKOrO  MbILWMIEHNS, MNPOCTPAHCTBEHHOTO  BOOGpPaXKeHWs,
anropuTMUYECKOl KynbTypbl, KPUTUYHOCTU MbILINEHUS HA YPOBHE, HE06XOAMMOM

Ana 6ypyleid npoeccUoHabHOM LeATeNbHOCTU, AN MPOLO/HKeHUs 06pa3oBaHus U
caMo0bpa3oBaHus;

- OB/nageHne mMaTtemMaTnyeCKMMmM 3HaHUAMU N YMEHUAMMN, H606X0,£I|I/IMI:>IMI/I B
I'IOBCG,D'HGBHOI‘/JI XN3HWU, ANndgd 0CBOEHUA CMEXHbIX €CTECTBEHHOHAaYYHbIX AUCLUNIINH U

ANCUMNAMH NPO(eCCUOHaNbHOr0 UuKna, AN NonyyvyeHMs obpa3oBaHMs B 061acTsX,
He TpebyoLWwmx yrny61eHHOM MaTeMaTUYeCKOn NOAroTOBKY;

- TOTOBHOCTb WM CMOCOBGHOCTL K 06pa3oBaHWO, B TOM 4ucne caMoobpa3oBaHUIO,
Ha MPOTSHYKEHWU BCEW >KWU3HW; CO3HATe/lbHOE OTHOLWEHWE K HenpepbiBHOMY

o6pa3oBaHMI0O KaK YCNOBUKO YCMeWHoW npoeccMoHanbHOM U 06LLEeCTBEHHOM
AeATeNbHOCTY;

- TOTOBHOCTb W CMOCOOGHOCTb K CaMOCTOATE/IbHOM TBOPYECKOM M OTBETCTBEHHOM
[eaTeNlbHOCTH;

- TOTOBHOCTb K KO//IEKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHUKaMW B
obpa3oBaTe/IbHOW, 06LLECTBEHHO NOJIE3HOW, Y4eO6HO-NCCNef0BaTe/IbCKOM, MPOEKTHOM
N OpYrux BuAax LeATeNIbHOCTU;- OTHOLWEHME K MNpogecCUOoHanbHOM AesTeNlbHOCTY
Kak  BO3MOXHOCTW  y4yacTus B peweHun NMNYHBIX, 06LLECTBEHHbIX,
rocyfapCTBeHHbIX, 06LieHaLoHabHbIX MPo6nem;

* METanpegMeTHbIX:

- YMEHMEe CaMOCTOATEJIbHO onpegenAatb uenanm AedatresibHOCTU W COCTaBJ/iIATb MaHbl
[EATENBbHOCTN, CaMOCTOATE/IbHO OCYLIECTB/IATb, KOHTPO/INPOBAaTbL N KOPPEKTUPOBATb



[eATe/IbHOCTb, nCcnonb3oBatb BCE BO3MOXHbIE peCcypCbl Ana  AOCTUXKEHWUA

NOCTaB/NEHHbLIX LleﬂeVI n peanniaynin njaHoB AEATENbHOCTU, BbI6VIpaTb yCnewHble
CTpaTernn B pas/iMyHbIX CUTYaLNAX;

—YyMeHMe MPOAYKTMBHO 06LaThCA M B3aUMOAENCTBOBATb B MPOLECCE COBMECTHOI

AeATeNIbHOCTK,  Y4YUTbiBaTb  MO3ULMW  APYTUX  YYACTHMKOB  AEATe/IbHOCTH,
aP(heKTUBHO paspeLlaTb KOHPINKTI;

—BnageHne HaBblKaMW Nno3HaBaTe/IbHOM, y‘-I96HO-I/ICC}'Ie,CI.OBaTefIbCKOI7I n I'IpOQKTHOI7I
[EATENbHOCTK, HaBblKaMW pa3peLleHnA r|p06neM; CMNOCOOHOCTbL W TOTOBHOCTb K
CaMOCTOATE/IbHOMY TMOWUCKY METOAO0B pPeLleHNA MPakKTUYeCKUX 3agad4, MPUMEHEHUIO
pa3finvyHbIX METOA0B MNMO3HAHUA,

— TOTOBHOCTb M  CMNOCOBHOCTb K  CamOCTOATENbHOW  MH(OPMaLWUOHHO-
Mo3HaBaTe/IbHON [esATeNbHOCTU, BK/OYas YMeHWe OpPUEHTUMPOBATLCA B Pas/INYHbIX
MCTOYHMKAX  MHpOpMaLMM,  KPUTUYECKM  OUeHMBaTb U WHTEprpeTuposatb
MH(OpMALUIO, NMONYYaEMYHO U3 Pa3/IMYHbIX UCTOYHUKOB;
- BNajieHne A3bIKOBbIMWU CPefACTBaMU: YMEHME fCHO, JIOTUYHO W TOYHO Wu3naratb
CBOI TOYKY 3PEHUSA, UCMONb30BaTh afeKBaTHbIE A3bIKOBble CPELCTBa;
- BflafieHVWe HaBblKaMy MNO3HABATE/IbHOM pPediIeKCMM KaK O0CO3HAHWA COBEPLUAEMbIX
[EeACTBUA N MbIC/IUTENbHBIX MPOLLECCOB, UX Pe3y/bTaTOB M OCHOBAHWI, rpaHuL, CBOEro
3HaHMA N He3HaHWUA, HOBbIX MO3HABaTENbHbIX 334ay WU CPeACTB A4J1F UX AOCTUXEHUS;
- LeneyCTPeM/IEHHOCTb B MOMUCKaX W MPUHATAWM peLleHnid, coobpasuTeslbHOCTb W
NUHTYNUNUS, pPasBMTOCTb MPOCTPAHCTBEHHbIX  MPELCTaBNEHUN; CMOCOGHOCTb
BOCMPUHUMATb KPacoTy U FapMOHWUIO MUPa;

npeaMeTHbIX:
- ChOpMUPOBAHHOCTL MpPeACTaBNeHNIn 0 MaTeMaThKe Kak 4aCcTu MUPOBOW Ky/bTypbl U
MecTe MaTemMaTVKW B COBPEMEHHOW LUMBMAM3aLWK, Cnocobax OnucaHus ABIEHWIA
peasbHOro Mupa Ha MaTeEMaTUYECKOM fA3bIKe;
- C(hOpMMPOBAHHOCTb  MPEACTaBNEHU O  MaTemMaTUYecKUX MOHATUAX  Kak
BXXHEWLLMX MaTemMaTUyecKUX MOLensaX, No3BONAKLWMX OMUCbIBaTb M U3y4yaTb pasHble
npoueccbl W ABMEHUA; MOHWUMAHME BO3MOXHOCTM aKCMOMAaTUYECKOr0 MOCTPOEHUS
MaTeMaTUYecKUxX Teopwuil; - BnajeHve MeTo4amMu [0Kas3aTeNbCTB M anropuTMOB
pelleHns, yMeHne WX MPUMEHATb, MPOBOAWUTL [OKasaTe/ibHble PacCyXAeHus B Xofe
peLleHns 3agad;

- BNafleHne  CTaHAAapTHbIMW  MPUMEMAMM  pelleHus  pauuoHaNbHbIX U
MppaLnoHanbHbIX, NOKa3aTe/lbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUI ©
HepaBeHCTB, UX CUCTEM; MUCMONb30BaHNE FOTOBbIX KOMMbIOTEPHbLIX NPOrpaMM, B TOM
yucne [ONA MOMCKA MYTU peleHus W WANKICTPaUnn  peweHns ypaBHEHUI W
HEepPaBeHCTB;

- C(hOPMUPOBAHHOCTb MpeAcTaBfieHUii 06 OCHOBHbIX MOHATUAX MaTeMaTU4ecKoro
aHasM3a W WX CBOWCTBaX, BMajeHNe YMeHUeM XapakKTepu3oBaTb MOBefeHME
(YHKUNMIA, NCNONb30BaHUE NOMYYEHHbIX 3HAHWA ONA ONMCaHWA WU aHanm3a peasibHbIX
3aBMCUMOCTEW;
BNafleHne  OCHOBHbIMW  MOHATUAMW O  TMJIOCKMX U MPOCTPAHCTBEHHbIX
reoMeTpuyeckmMx Qurypax, MX OCHOBHbIX CBOWCTBAxX; C(HOPMUPOBAHHOCTb YMeHUS
pacrno3HaBaTb TreOMeTpuyeckme (UIypbl Ha 4yepTexax, MOLENAaX U B peasbHOM
MUpe; MPUMEHEHME W3YUYEeHHbIX CBOWCTB TEOMETPUYECKUX uryp u qopmyn ans



peLleHns reoMeTpMYecKnX 3agay 1 3agay ¢ NPakTUYeCKNUM COLepXaHUeM;

- C(hOpMMPOBAHHOCTbL MPELCTaB/NEHMI O npoueccax U ABMEHUAX, UMEHLLNX
BEPOSITHOCTHbIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peasibHOM MUpE,
OCHOBHbIX MOHATUSAX 3/1EMEHTapHON TeOpUN BEPOATHOCTEN; YMEHUI Haxo4UTb W
OLleHMBaTb BEPOATHOCTM HACTYyMN/IEHNS COObITMIA B NPOCTEMLLMX NPAKTUYECKNX
CUTyauMsaxX M OCHOBHble XapaKTEPUCTUKMU ChAy4valiHbIX BENUYUH; - BnafjeHue
HaBblKaMM MCMO/Ib30BaHUS FOTOBbIX KOMMbIOTEPHbLIX MPOrpaMMm Npu pelleHnn 3agad.
OcBOeHVe cogepXaHua yyebHoOW aucumnavHbl MatemaTuka obecrneymBaeT
(hopMunpoBaHMe N pasBUTUE YHUBEPCA/bHbIX YY4EOHbIX AeNCTBUIN B KOHTEKCTE
NPeemMCTBEHHOCTM (hOPMMUPOBAHUA OOLLNX KOMNETEHLNNA;

- BNafieHNWe HaBblKaMM WUCMONb30BaHUA TOTOBbIX KOMMbIOTEPHbLIX MpOrpamm npw
peLleHnn 3afau.

OK 1 TloHMMaTb CYLWHOCTb M COLMaNbHYI 3HAYMMOCTb Oyayliend npogeccuu,
NPosIBNATL K HEil YCTOMNUMBLIA NHTEpPEC.

OK 2. OpraHun3oBbiBaTb COOCTBEHHYIO [AeATE/IbHOCTb, UCXOAS U3 Liein U CnocoboB ee
LOOCTUXKEHUA, ONpPeLeNeHHbIX PYKOBOAUTENEM.

OK 3. AHanusmpoBaTb pabouyt CUTyauuto, OCYLLECTBAATb TEKYLW WA W WUTOrOBbIN
KOHTPO/Nb, OLEHKY WU KOPPEKLUIO COBCTBEHHOMN [eATeNIbHOCTU, HECTU OTBETCTBEHHOCTb
3a pe3ynbTaTbl CBOEN paboThl.

OK 4. OcyuwectsnaTb MNOUCK MHMOpMaunmn, Heobxoanmmon Aansa 3MEHEeKTUBHOIO
BbIMOJIHEHUA NPOKeCCMOHaIbHbIX 3a4au.

OK 5 Wcnonb3oBaTb  MH(OPMaLNOHHO-KOMMYHUKALWOHHbIE  TEXHONOTUW B
MPOeCcCUOHaNbHON AeATeIbHOCTH.

OK 6. PaboTtatb B KOMaHAe, 3(h(heKTMBHO 06WaTbCa C KOnneramu, pyKoBOACTBOM,
KNNeHTamu.

OK 7. OpraHu3oBbiBaTb COOCTBEHHYK [eATeNbHOCTb C CO6M0AeHNEM TpebGOBaHWM
OXpaHbl TpyAa 1 3KO/I0rM4YecKoin 6e30MnacHoOCTH.

OK 8. NIcnonHATb BOMHCKYH 0643aHHOCTb, B TOM YuUC/e C NPUMEHEHUEM MONYYEHHbIX
npoMeccrMoHanbHbIX 3HAHWIA (815 KOHOLLEN).

Buabl yHMBepcanbHbIX y4ebHbIX Obuime KoMNeTeHU NN
AENCTBUIA
(B cootBetcTBMU ¢ PITOC CI10 no
nooJleccun™*

JINYHOCTHbIEe OKI. MNMoHnMaTL CYyLHOCTb U CoLManbHYH
(OﬁeCI'IeLIVIBa}OT LLEHHOCTHO-CMbIC/10BYHO 3HAUYMMOCTb CBOEN 6quyme|‘/| npoq)eccmm,
OpUEHTALMI0 0OYYatOLLMXCA U OPUEHTALMIO B nposBAATb K Hell YCTONUMBbIN MHTEpEC,
COLMANbHbIX PONAX Y MEXIUYHOCTHBIX OK3. AHanu3poBaTh pabouyto
OTHOLLEHWAX) CUTYaUMIo, OCYLLECTBNATb TEKYLUUIA U

NTOrOBbI KOHTPO/Ib, OLEHKY K
KOPPeKLNo CO6CTBEHHON AeATENLHOCTH,
HECTW OTBETCTBEHHOCTb 3a pe3y/bTaTbl
CBOEN paboThl.



PerynatuBHble: OK2. OpraHun3oBbIBaTb COOGCTBEHHYO
Lenenonaraqve, niaHnposaHune, [EATENbHOCTb, BbIGUPATh TUMOBbLIE METOAbI U
CNoco6bl BbINO/THEHUS
OK 7. OpraHu3oBbIBaTb COGCTBEHHYO
[esTeNbHOCTb C COONI0AEHNEM TpeboBaHNIA
OXpaHbl TPyAa 1 3KONOrMYecKoin 6e30MacHOCTU
MPOrHo3MpoBaHue, KOHTPO/b (KOPPeKLKns),
camoperynsaums, oueHka (obecrneymsaroTt
opraHmsaumio 06y4aroLLMMUCS CBOel
yuyebHOl aesTenbHOCTN)

OK3. AHanusnposaTb pabouyto cuTyauuio,
OCYLLLECTBNATb TEKYLUUIA U UTOTOBbIN
KOHTPO/Ib, OLEHKY U KOPPEKLUIO
COGCTBEHHOW [1eATeNIbHOCTUN, HECTH
OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOEM

paboThbl
Mo3HaBaTe/bHbIE OK4. OcyLecTBnATb MOUCK 1 NCMO/b30BaHKe
(obecneunBatoT 1ccnesoBaTeNbCKyHO NH(opMauuKn, HeobxoanMon ans ahPeKTUBHOIO
KOMMETEHTHOCTb, YMeHNe paboTaThb C BbINONHEHWS NPOMECCMOHANbHBIX 3afay,
NH(hopMaLveir) npogecCUOHaNbHOM0 M IMYHOCTHOTO Pa3BUTUA,
OKS5. Ncnonb3oBaTb NHPOPMALMOHHO-
KOMMYHWKaLWOHHbIE TEXHONOTUN B
NPOeCcCMOHaIbHON AeATeIbHOCTH,
KoMMYHUKaTUBHbIE OK®6. PaboTaTb B KONMEKTMBE MU B KOMaHAE,
(obecneynBatoT coLaibHYHO 3(heKTUBHO 06LLATLCS C KOAMEeramu,
KOMNETEHTHOCTb N YYET No3nunn apyrmnx PYKOBO/CTBOM, NOTPEObUTENAMMU,
NtOfeR, yMeHue cryLliaTb M BCTynaTb B
[manor, y4actBoBaTb B KOJIIEKTUBHOM OK 8. NcnonHATb BOMHCKYH 0053aHHOCTb, B TOM
06CcyaeHun npobem, B3aMMoAencTeoBaTb 1 HUCne c MPUMEHEHNEM MOTyHEHHbIX
COTPYZAHMYATbL CO CBEPCTHUKaMU U NPoheccnoHanbHbIX 3HAHUIA (415 OHOLLER).

B3pOC/IbIMW)

1.5 Konum4yecTBO 4acoB Ha 0CBOEHMe NporpamMmmbl Y4eO6HOW AUCUMUMNIINHDI

MakcumanbHas yyebHast Harpyska obyyarouierocs - 428 yacos, B TOM YUCHE:
- 06s3aTenbHan ayauTopHasa yyebHas Harpyska obyvatowieroca - 285 4acos;
- caMmocToAaTeNnbHas paboTta obydatowerocd - 143 yacos.



2. COAEP>XAHWE YUYEBHOW ANCUUNNNVNHbBI U
TEMATWNYECKOE TJIAHNPOBAHWE

2.1. O6beM y4ebHOM ANCUMNNHBI U BUAbI Y4e6HOW paboThbl

Bug yyebHol paboThbl O6bemM 4vacoB
MakcumanibHasa yyebHas Harpyska (Bcero) 428
Ob6sasaTenbHas ayaMTopHas ydebHaa Harpyska (Bcero) 285
B TOM 4WucCne:
nabopaTopHble 3aHATUS -
NpaKTU4YecKme 3aHATUA 57
KOHTPO/IbHbIE paboThl 14

VHAUBMAYaNbHbIA NPOEKT -

CamocTtosiTeNlbHasa paboTa obyyatouierocsi (BCero) 143
B TOM YmcCe:

PaboTa Hag maTepuanoM y4yebHMKa, KOHCNEKTOM NEeKLMii 80
PaboTa c MH(hopMaLueli B UHTepHeTe 37
BbinosiHeHWe peepaTos 26

NToroBas aTTecTauus B hopMe 3K3aMeHa



2.2 TemaTuuyeckuii nnaH o6pasoBaTeflbHOM ANCLUUN/INHBI

MaTemaTunka
HanmeHoBaHue CofepxaHue y4ebHOro matepumana, nabopartopHble paboTbl, NPaKTUYeCKUNe O6bem YpoBeHb
pasaenos n Tem 3aHATUSA, camoCTosATeNlbHasA paboTa oby4aroLmxcs yacoB OCBOEHUS
1 2 3 4
MoBTopeHue. BBegeHMe Copfep>xaHue y4ebHoOro maTepmana 7 1
N BXOAHOW KOHTPO/Ib
MoBTOpeHune. TOXAeCTBEHHOE NPe0bpa3oBaHNe BbIPKEHNI. PelleHne ypaBHeHNI 1 6

HepaBeHCTB NepPBOli U BTOPOVA CTeneHn. Mpadiku IMHERHbIX U KBaapaTUYHbIX
(yHKLWIA. DopMy/ibl MO FreOMeTpUM.

MaTemaTtuka B Hayke, TEXHUKE, 3KOHOMUKE, MHPOPMALNOHHbIX TEXHO/IOMUAX U
npakTU4Yeckomn gesTenbHoOCTW. Lienn v 3agaum nsyyeHns MaTeMaTuku B
yupexaeHusx cpegHero npoeccnoHanbLHOro 06pasoBaHus.

NabopaTopHble paboThbl
MpaKTUYecKme 3aHATUSA
KoHTponbHble paboTbiNel.lNMoBTOpeHme (BXOLHON KOHTPOb) 1
CamocTosTeNlbHas paboTta obyuyaroLmxcs
CamocTosTensHas paboTa Nel MNoAroToska K npeseHTauum «Ponb 1 MecTo 2
MaTeMaTUKN B COBPEMEHHOM MUPE»

PA3LEN 1. PASBBUATUE MOHATNA O HNCIIE.

Tema 1.1 CogpepxaHue y4ebHoro maTepuana 12 2
Pa3BnTIe NOHATUS O Llenble 1 paLmoHanbHble uncna. [eiicTBUTeNbHbIE YnCa. 9

yucne By
MpubnxeHHble BbluMCeHUA. MpUBAMKEHHOE 3HaYeHWe BEIMUMHBI U NOTPELIHOCTY
NPUOAKEHNA. KoMMNeKCHble Yunchna.
NabopatopHble paboThbl

MpakTuyeckas pabota Nel: «ApudmMeTUyecKmne AeCTBUA Haf Ynciamu, 2
HaxoXaeHve MpUOAMKEHHbIX 3HAYEHWU BEIMYMH M MOFPeLLUHOCTEN



Tema 2.1
KOopHU n cTeneHn

Tema 2.2
Norapugm.
Norapudgm vncna

BblYNCNEHNN (aBCONKOTHOW M OTHOCUTE/NIbHOM), CPaBHEHWNE YMCIIOBbIX
BbIpaXKeHU»
KoHTponbHasa pabota Ne2 «Pa3BuTMe NOHATUSA O YMCe»

CamocTosATeNbHas paboTa obyyaroLmxcs:

CamocTosATensHas paboTa Ne2: «PelleHune 3agaHnili 6e3 TOYHOro yyeTa

MOrpeLLHOCTElA.

CamocTosATenbHas paboTa Ne3: «PelueHne 3agaHuii ¢ TOYHbIM y4e T OM

MOrpeLUHOCTeN.

CamocTosATensHas paboTa Ned: «/cTopus OTKPbITUSA KOMMNEKCHBIX YACEN».
CamocTosTenbHas paboTa Ne5: «[leiicTBUS HaZ KOMNNEKCHBIMU Yuciamm.
PA3LE/ 2. KOPHW, CTEMEHW N NOTAPN®MBbI.

CopepxxaHue yyebHoro matepumana

KopHU HaTypanbHOI CTENEHN 13 Yncia 1 UX CBOWCTBA.

CTeneHu ¢ paymoHanbHbIMKU MOKa3aTensaMun, UxX CBOMCTBa.

CTeneHun c AelCTBUTENbHBLIMU NOKa3aTeNAMM.

CBoiicTBa CTEMNEHN C AelCTBUTE/IbHLIM MOKa3aTesnem
NabopaTtopHble paboThbl

MpakTuyeckas pabota Ne2: «BbluMcneHve U cpaBHeHME KOpHel. BbiNonHeHWe
pacyeToB C pafuKanamu. PelleHne NPUKNagHbIX 3agau».

MpakTnuyeckas pa6ota Ne3: «PeweHne uMppauMOHaibHbIX  YpPaBHEHWIA.
CpaBHeHUWe cTeneHeid. Mpeobpa3oBaHWA BbIPAKEHWI, COLEPXKALLUX CTEMEHMU.
PeLleHMe nokasaTeNbHbIX YpPaBHEHW».

KoHTponbHas paboTa

CamocTosATeNbHaa paboTa 0byyatoLmxcs:

CamocTosATenbHas paboTa Ne6: MogroToBKa ONOPHbIX KOHCMEKTOB MO
Teme «CTeneHn cpaymoHanbHbIMI NoKasaTensMu, nx ceoiicTaa. CTeneHun
C Ae/iCTBATENbHbIMY NOKa3aTeNs MK, X CBOWCTBa».

Copep>xaHue yuebHoro matepmana

Norapum yncna. BelumcneHne norapngpmos.OCHOBHOe noraputmMuyeckoe
TOX/AECTBO. [leCATUYHbIE N HAaTypa/ibHble orapugmsl. JlorapupmmupoBaHne u
noTeHumMpoBaHue. [lpaBunaeniCTBUIA C norapugmamm.

Mepexof K HOBOMY OCHOBaHUIO.

11

30
13



Tema 2.3
MNpeobpasoBaHue
anrebpanyeckmnx

BblPa>KEHN

NabopaTtopHble paboThbl

MpakTnyeckasi pabota Ned: «HaxoxaeHue 3Ha4yeHU norapudgma rno
MPOU3BO/IbHOMY OCHOBaHWMtO. Mepexof 0T OfHOro OCHOBaHUA K ApYyromy».
KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyatoLmxcs

CamocTosTensHas paboTaNe7 PethepaT «McTopus passuTusi norapugmoss
CamocTosaTenbHas paboTa Ne8: «3HayeHne U UCTOPUA MOHAT NS
norapuma.

CogeprkaHue yuyeGHOro matepumana

Mpeo6pa3oBaHue anrebpanyecknx BolpakeHuid. Mpeo6pasoBaHme paLuoHanbHbIX U
MppPaLMOHabHbIX BbIPKEHUIA.

Mpeobpa3oBaHMe CTEMEHHbIX, NMOKa3aTe/IbHbIX 1 N0rapuMMUUYecKnX BblpaXXeHWA.
NabopaTtopHble paboTbl

MpakTnyeckasa pabota No5: «BbluncneHne 1 cpaBHeHME N10rapugMoB.

NorapumupoBaHme 1 NOTEHLUPOBAHNE BbIPXKEHUIA»

MpakTnyeckas paboTa Ne6: «PelleHne norapuPMmnUeckmnx ypaBHeHWiA.

MpubnvXeHHble BbIYUCNEHUSA U PeLleHns NPUKIaLHbIX 3aaau».

KoHTposnibHasa pabota Ne3 «KopHW, cTeneHu, norapugmbl» (py6exkHblit

KOHTPO/Ib)

CamocTodATeNbHas paboTa 00yyatoLLmxcs:

CamocTosATenbHas paboTa Ne9: «PelleHne NoKazaTeNbHbIX

norapmMmyYecKnx ypaBHEHWA 1 HepaBEHCTB».

CamocTosTenbHas paboTa Nel0: «PelueHne 3agaHuii Ha NnpeobpasoBaHus
norapugMmnUecKnx Bblpa>keHuin».

PASAOEN 3. NMPAMbBIE U TJTOCKOCTW B NPOCTPAHCTBE.

3.1

B3anMHoe
pacrnosioXXeHne NPAMbIX
M NMNOCKOCTeM

CogeprkaHue yyeGHoro matepuana

AKC/OMbI CTEPEOMETPUN 1 UX NPOCTeLLne cnedcTens. BaaumHoe
pacnofioxeHue ABYX NPsSMbIX B MPOCTpaHCTBe. MNapaniefibHOCTb NPAMbIX B
npocTpaHcTBe. Mpu3Hakn 1 cBoicTBa. MapannenbHOCTb NPAMON K
NNoCcKoCTW. Mpu3Hakn 1 ceoicTBa. MapannensHOCTb NIOCKOCTEN.

24

24
17



Tema 4.1 9nemMeHTbI
KOMOWHaTOPUKKN

Mpu3Hakn n cBoicTBa. MepneHaNKYNSAPHOCTb NPSIMbIX B MPOCTPaHCTBE.
Mpu3Hak 1 ceolicTea. MepneHANKYNSPHOCTb NPAMOIA U NIOCKOCTK.
MMepneHAMKYNAp U HaKIOHHAA K N/I0CKOCTU. Teopema 0 Tpéx
nepneHaMKynapax. Yron Mexay niockoctamu. MNepneHANKYNAPHOCTb ABYX
NNOCKOCTENR. Yron mMmexay npsiMoi 1 NAOCKOCTbIO. [BYrpaHHbIiA Yron. Yron
MeXAy MI0CKOCTAMMN.

FeomeTpmyeckre npeobpa3oBaHMs NPOCTPaHCTBA: NapanfieNbHbIl NepeHoc,
CMMMEeTPUA OTHOCUTE/IbHO M/IOCKOCTH.

MapannenbHoe NPOeKTMpoBaHMe. lnowagb OPTOroHanbHOW NPOEKLUUN.
306paxkeHne NpPoCTPaHCTBEHHbIX (Uryp.

NabopaTopHble paboThbl

MpakTuyeckas pabota Ne7: «[IMpu3HaKy B3aMMHOI0 PacrnonoXXeHns NPsiMbIX.
Yron mexay npsMbiMy. B3aMHOe pacnonoxeHvie NpsambIX U NJI0CKOCTEN.
MMepneHANKYNsAp U HaKIOHHAsA K MI0CKOCTU. YTON MeXAY NpAMOin u
MJI0CKOCTbH0.»

MpakTnyeckas paboTta Ne8 «[pn3Hakn 1 CBOMCTBA NapaniefibHbIX 1
nepneHAMKYNApHbIX NAOCKOCTEN. PacCcTosHME OT TOUKM 40 MIOCKOCTH, OT
NPSAMOW 0 MIOCKOCTU, PACCTOSHUE MEeXAY MIOCKOCTAMU, MeXAy
CKpeLLMBaOLLNMNCA MPAMbIMU, MEXAY NPOU3BONbHLIMUA (PUrypammn B
NPOCTPaHCTBEe».

MpakTnyeckas pabota Ne9 «[lMapannesbHoe NPOEKTUPOBaHNE U ero
cBolcTBa. TeopeMa 0 MAoLWagM OPTOrOHaIbHOW NPOEKLMM MHOTFOYTONbHUKaE».
KoHTponbHasa pabota Ned «IMpsAMble U MIOCKOCTU B MPOCTPAHCTBEY

CamocTosATeNbHAs paboTa obyvaroLmxces:
CamocTosATenbHas pa6oTa Nell: «lpsmble U NIOCKOCTW B NPOCTPAHCTBEY.
CamocTosATenbHas paboTa Nel2: «B3aumHoe pacnono>KeHune npsiMbix 1
NNOCKOCTEN B NPOCTPaHCTBE.

PA3AE 4. KOMBMHATOPUKA

CopepxxaHue yue6HOro matepumana

OCHOBHble MOHATUA KOMOMHATOPUKMN.

3afiaumn Ha noacyeT ymcna pasMeLLeHunin, NnepecTaHoBOK, COHYETaHWIA.
PelleHue 3aa4 Ha nepebop BapuaHTOB.

dopmyna 6uHoOMa HbtoToHa. CBOINCTBA GUHOMUHANBHBIX KO3 (MLNEHTOB.

13
13

10



Tema 5J1 MoHATHE
BeKTOpa

Tema 6.1

TpeyronbHUK MNackana. PelleHwe 3aga4
NabopatopHble paboThbl

MpakTnyeckasa pabota Nel0: «McTopus pa3BUTUS KOMOUHATOPUKI.
KoHTponbHas paboTta Ne5 «KombuHaToprka» (Py6eXHbli KOHTPO/b)

CamocTosiTeNnbHast paboTa 0byyaroLmxcs:
CamocTosTensHas paboTa Nel3: «PelueHune 3atay, npumeHss hopmyny bruHoma
HbloToHa».

PA3AEN 5. KOOPANHATbI 1 BEKTOPbBI.

CopiepXxaHue y4ebHOro maTepuana

MpamoyronbHaa (LekapToBa) cucTeMa KOOpPAMHAT B npocTpaHcTee. Popmyna
PacCTosHUA MeXAy ABYMS TOUKaMU.

YpaBHeHUs chepbl, MNIOCKOCTU U NPSMOA.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpPOB. CnoXeHue BEKTOPOB.
YMHOXeHNe BeKTOopa Ha 4Mco. PasfnoxeHne BEKTOPaA Mo HanpasieHnaM. Yron
MeXay ABYMSI BEKTOpamu.

lNpoekuma BeKkTopa Ha ocb. KoopanHaTel BekTopa. CKansapHoe npoussefeHue
BEKTOpPOB. Vicnosnb3oBaHWe KOOPAMHAT W BEKTOPOB NPW peLLeHUn
MaTemaTMyecKnux M NpUKNagHbIX 3aau.

JNabopaTtopHble paboThbl

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

[JekapToBa cucTemMa KOOPAMHAT B NPOCTPAHCTBE.

MpakTnyeckas pabota Nel2: «/[lelicTBMA C BeKTOpamu, 3afaHHbIMU

KoopAgnHaTaMi. CKaJ'IFIpHOG npon3seneHne BEKTOPOB. BeKTopHoe
YpaBHEHUE I'IpﬂMOVI N NIOCKOCTU».

KoHTponbHas paboTta Ne6 «[lMoHATUE BeKTOpa» (Py6eXHblil KOHTPO/Ib)

CamocTosTeNbHas paboTa 06yyaroLxcs:
CamocToaTensHas pa6oTa Neld: «[JeNcTBUA Had BEKTOpamm».
CamocTosTensHas paboTa Nel5: «PelleHune 3agay no TeMe «BeKTOpbI».
CamocTosATenbHasa paboTa Nel6 PedpepaT Ha Temy «BeKTOpHOe 3ajaHue
MPAMbIX U NAOCKOCTEl B NPOCTPaHCTBE»

PA3LOEN 6. OCHOBblI TPUTOHOMETPUN.

CogeprkaHue yuebHoro maTepumana

22

17
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OCHOBHbIe NOHATUA

Tema 6.2
OCHOBHbIE
TPUTOHOMETPUYECKN €
TOXJecTBa

Tema 6.3
MpeobpasoBaHus
nNpocTenLmnx
TPUTOHOMETPUYECKUX
BblpaXkeHUI

PagnaHHaa mepa yrna. BpaliatensHoe ABUXEHME.
CUHYyC, KOCMHYC, TaHI€HC N KOTaHTEHC Ymncna.
NabopaTopHble paboThbl

MpakTuyeckass pabota Ne 13: «PaAuvaHHbI METO[ W3MEPEHUs YrnoB
BpaLLEeHNs 1 CBA3b C rpafyCHOM Mepoit».
KoHTponbHas paboTa

CamocTodATeNbHas paboTa obyyaroLmxca:

CamocTosiTensHas paboTa Ne17: «MeTofbl U3MEPEHNA YTIOB BPaLLEHUS».
CamocTosiTensHas paboTa Nel8: «[Mpumepbl PyHKLMOHANBHBIX 3aBUCUMOCT il B
peaybHbIX NpoLeccax 1 ABNEHNAX».

CopepxaHue y4yebHoOro marepuana
OCHOBHbIe TPUTOHOMETPUYECKME TOXKECTBA. DOPMY /bl NpuBeseHUA. PopMy bl
CNoXeHus. ®opmynbl yABOEHUSA. POPMYSbl MOOBUHHOTO Yra.

NabopaTopHble paboThl

MpakTuyeckas paboTta Neld: «OCHOBHblIE TPUTOHOMETPUYECKME TOXKAECTBA,
(hOPMY/Ibl CIOXXEHUSA N YABOEHUA».
KoHTponbHas paboTa

CamocTosATeNbHas paboTa Nel9: PedepaT Ha TeMmy «HenpepbIBHbIe
Lpo6u»

CamocTosiTenbHad paboTa Ne20:PedepaT Ha Temy «[lpuMmeHeHue
CNO>KHbIX MPOLEHTOB B 3KOHOMUYECKUNX pacyeTax».

Copep>xaHue yyebHoro martepuana

Mpeobpa3oBaHMe CyMMbl TPUTOHOMETPUYECKUX (DYHKLUMIA B NPOU3BeLEHUE Y
NPou3BeLeHNS B CYMMY.

BblpaXXeHne TPUroHOMeTPUYECKMX PYHKLMIA Yepe3 TaHreHC NOSIOBUHHOIO
aprymeHTa.

JTabopaTopHble paboTsl

MpakTnyeckan pa6bota Nel5: «[Mpeobpa3oBaHne CyMMbl TPUTOHOMETPUYECKMX
(yHKUMIN B Npomn3BefeHWe, Npeobpa3oBaHue NPou3BeLeHNs

TPUTOHOMETPUYECKUX (DYHKLWIA B CYMMY>».
KoHTponbHas paboTa

10



CamocTosATeNbHasA paboTa 0byyatoLmx:
CamocToaTenbHas pa6oTa Ne2l: «WcTopus pasBUTUS U CTaHOBNEHME
TpuroHomeTpun "
CamocTosATenbHas paboTa Ne22: «PeLueHne TPUroHOMe T PUYECKNX YPaBHEHUI
MOBbILLIEHHON CNOXKHOCT 1.

Tema 6.4 Cofiep>xaHue yyebHoro marepuana

O6paTtHble Ob6paTHble TPUrOHOMETPUYECKNE (PYHKLIMN apPKCUHYC,
TPUrOHOMETpUYECKNE APKKOCVHYC, apKTaHTeHC 1 apKKOTaHTEeHC

pyHKL MY NabopaTopHble paboThl

MpakTuyeckasn pabota Ne 16: «O6paTHble TPUTOHOMETPUYECKNE (YHKLMN:
apKCUHYC, apKKOCWHYC, apKTaHreHC».
KoHTponbHasa paboTa

CamocTosTeNbHasA paboTa 06yyaroLXCcs:

Tema 6.4.1 CopaepyxaHue yue6Horo matepuana
TpuroHomeTpuyeckre  [MpocTeiillve TPUrOHOMETPUYECKME YPABHEHWS. PellieHne MpoCTeiLLmxX
ypaBHeHMS 1 TPUrOHOMETPUYECKUX YPaBHEHUIA.
HepaBeHCTBa. MprMeHeHVe 06X METOAOB PELLEHUS TPUFOHOMETPUYECKNX YPABHEHWIA.

PeLleHMe NPOCTEMLLINX TPUTOHOMETPUYECKMX HEPABEHCTB. PelleHne cuctem
TPUTOHOMETPUYECKMX YPaBHEHMWIA
NabopaTopHble paboThbl

MpakTuyeckas paboT Nel7: «[pocTeliine TPUroHOMeTpUYecKme
YpPaBHEHUA W HEpaBeHCTBa.
KoHTponbHasa patota Ne 7 «OCHOBbI TUPrOHOMETPUN»
CamocTosTeNbHasA paboTa 0byyaroLmxcs

PA3JE/ 7. DYHKLNW, X CBOVCTBA N TPADUKN.

Tema 7.1.1 Copfep>xkaHue y4e6HOro MaTepuana
OG6nacTb ONpeaeneHns U MHOXECTBO 3HaUeHUI YHKLIMIA.

DYHKLUUN. -
MpagmK PyHKLUMUM, NOCTPOEHME TPaMKOB PYHKLUWI, 3a4aHHbIX Pa3InYHbIMU

ol



cnoco6amu.
NabopaTopHble paboThbl
MpakTuyeckasn pabota Ne 18: «OnpegeneHne u uccnegoBaHne (YHKLWIA ».
KoHTponbHas paboTa
CamocTosATeNbHasA paboTa obyyatoLmxcs
CamocTosiTensHaa paboTa Ne23: PedpepaT Ha Temy «I padmyeckoe peLLeHmne
YpaBHeHU 1 HEepaBEHCTB».
Tema 7.1.2 Cogep>xaHne yyebHOro matepumana

CeolicTBa (hyHKLMN
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPaHNYEHHOCTb, NEPUOANYHOCTb.
MpOMEXYTKM BO3pacTaHWs 1 yObiBaHWS, HaMbONbLUIEE N HaVIMEHbLLEee
3HauYeHMWs, TOYKM 3KcTpeMyMma. [patnyeckas MHTepnpeTayms.

Py6eXXHbli1 KOHTPO/b. ITOoroBass KOHTponbHasA pabota Ne8 3a | Kypc.
CamocToATeNbHasd paboTa obyyaroLmxces

MpriMepbl PYHKLMOHABHBIX 3aBUCMMOCTEN B peasibHbIX npoueccax u
ABNeHNAX. ApU(pMETUYECKNe onepaun Hag QyHKUUaMU. CnoxHaa gyHKLmMA
(komno3uuus). MoHATME O HENPEPLIBHOCTU PYHKLUNN.

NabopaTopHble paboThl

MpakTnyeckaa pabota Ne 19: «CsoictBa (yHKUMiA. HenpepbiBHblIE 1
nepuvogunyeckue ¢yHkuum. CBOWCTBA U TpagiMkn CUHYCA, KOCMHYCa, TaHreHca u
KOTaHreHca».

Tema 7.1.3 CopepxaHue y4yebHOro matepmana

O6paTHble QyHKLMN. O6nacTb onpefeneHna 1 061acTb 3Ha4eHN 06paTHOW PYHKUMK. [paduk obpaTHOA
(yHKUMK. TMocTpoeHne rpadnkos.
NabopaTopHble paboTsbl
MpakTnyeckas pabora
KoHTponbHas paboTa
CamocToATeNbHasA paboTa obyyaroLmxcs
Tema 7.2 Cofep>xaHune yyebHOro matepunana
CTeneHHble, MokasaTtenibHas (hyHKLMA, eé CBOMNCTBa U rpadnk. Jlorapudmmuueckas yHKUmMs, eé
nokasaTe/sibHble, cBoWcTBa U rpagmk. CTeneHHas PyHKUMSA, eé CBOWCTBA U rpaduk.



norapupmmyeckme n
TPUITOHOMETPUYECKNE
PyHKLUN.
O6paTHble
TPUTOHOMETPUYECKME

DYHKL UK

TpuroHomeTpuyeckme QyHKUMKU, X CBONCTBA U rpathnku.. ObpaTHble
TpUroHomeTpuyeckme yHkummn. NpeobpasoBaHne rpadmkos. MapannenbHbii
nepeHoc, CUMMETPUA OTHOCUTE/IbHO OCeil KOOPAMHAT U CUMMETPUA
OTHOCUTE/IbHO Hayasia KoopAuHaT, CUMMETPUS OTHOCUTENbHO NPAMON Y = X,
pacTshKeHue 1 CoXkaTue BLO/b OCeli KOOpAMHaT.

NabopaTopHble paboTsbl

MpakTnyeckas pabota Ne20: «IMocTpoeHne rpaiMKoB PYHKLMNA».
KoHTponbHasa patoTa Ne9 «PyHKLUNK, NX CBONCTBA N rpatnKm»
CamocTosTenbHas paboTa Ne24: PedepaT Ha Temy «CnonceHue
rapMOHNYECKUX, KOonebaHmii»

PA3AEJT 8. MHOIOIMPAHUKW N KPYT NIbIE TENA.

Tema 8.1
MHororpaHHuKu

Tema 8.2
Tena n noBepxHoCTU

CopepxaHue yuebHOro Matepmana

BepLluunHbl, pebpa, rpaHn MHororpaHHuka. PassepTka. MHOrorpaHHble yribl.
Bbinyknible MHOrorpaHHuku. Teopema Jiiniepa.

Mpu3ma. MNpamasa n HaknoHHaa npusma. MNMpasunbHaa npusma. MNapannenenunes.
Ky6. TMupamnga. MNMpaBunibHas nupamuia. YceyeHHas nupamuga. Tetpasap.
CummeTpun B Ky6e, B napannenenvnese, B npusme v nupaMmue.

CeueHus Kyba, Npu3Mbl U NUPamMngpl.

MpefcTaBneHne 0 NpaBW/bHLIX MHOrorpaHHuKax (Tetpasgpe, Kyoe,
OKTasjpe)

NabopaTopHble paboTsl

MpakTyeckas paboTa
KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyatoLmxcs:

CamocTosiTensHas paboTa Ne25: «[lMpaBuibHbIE MHOTOrPaHHUKI.
CamocTosTenbHas paboTa Ne26: «>Ku3Hb 1 TBOPYECTBO Jiinepax.

CamocTosATenbHaa paboTa Ne27: «MHOrorpaHHuUKu».
CamocTosTensHas paboTa Ne28: «3Be3gyaTble MHOrorpaHHuku. Kpucranibl-
NPUPOLHbIE MHOTOrPaHHUKM.

CopfiepxaHue yyebHoro martepumana
LIMNnHAP 1 KOHYC. Y CeUYeHHbI KOHYC.
OcHoBaHwe, BbicOTa, 6OKOBas MOBEPXHOCTb, 06pasytoluas, passepTka. OceBble

[E
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BpaLleHuns

Tema 8.3

MN3mepeHnsa B
reomeTpun

CEYEHUs U CeyeHwusl, napansieNbHble OCHOBaHMIO.
LLlap 1 cthepa, ux ceveHns. KacatenbHas NaoCKOCTb K cdepe.
NabopaTopHble paboThbl
MpakTnyeckas paboTa
KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyatoLimxcs:

CamocTosATensHas paboTa Ne29: «LinnnHap n KoHyC».

CamocTosTensHas paboTa Ne30: «Mogenu Ten BpaLleHns».

CamocTosaTensHaa paboTa Ne3l: «LLiap u cihepax.

CamocTosTensHasi paboTa Ne32: «nowadb NOBEPXHOCTU YacTel Lwapax.

CogpepykaHue yye6HOro matepuana

O6beM U ero nsmepeHvie. MHTerpanbHas opmMyna o6bema.

®opmysnbl 06bema Kyba, NpPAMOYro/ibHOro napasnsnenenuneaa, npusMbl,
umnunHgpa. Popmysbl 06bema nupamnibl 1 KoHyca. Popmysbl Nowanm
MOBEPXHOCTEN LMAMHAPa U KoHyca. Popmynbl 06bema Lapa v naowaam
cthepbl.

Mopo6ue Ten. OTHOLIEHUA NAoLaAel NOBEPXHOCTEN M 06bEMOB NOAOOHbLIX Tef.
NabopaTopHble paboThbl

MpakTnueckas paboTa

KoHTponbHasa pabota Nel0 « MHOrorpaHHUKN 1 Kpyrible Tena» (Py6exHblit
KOHTPO/1b

CamocTosTenbHas paboTa Ne33: «Ob6bembl TeN».

CamocToaTenbHas paboTa N234: PehepaT Ha Temy «[llpaBuibHble K
nosnynpasuibHble MHOTOrPaHHUKN.

CamocToaTensHas pab6oTa N°35: PedepaT Ha Temy «KoHuyeckue
CeYeHMss U WX NPUMEHEeHUe B TeXHUKe»

PA3AEN 9. HAHAJTTA MATEMATUYECKOIO AHAJTN3A

Tema 9.1

CopiepyxaHue yue6HOro matepuana

10

32



MocnegoBaTenbHOCTW.  MocnegoBaTenbHOCTb. CNoco6bl 3ajaHns 1 CBOWCTBA YMC/IOBbIX
nocneAoBaTeNbHOCTEIA.
MoHATME O npedene mnocnefoBatenbHOCT. CyllecTBOBaHME Mpedena

MOHOTOHHOW OrpaHWYeHHOW NoCcneA0BaTe/lbHOCTH.
CymMMupoBaHue nocnefoBaTenlbHOCTe. BecKoHeYHO ybbiBatoLlas
reomeTpuyeckas nNporpeccus n ee cymma.
JTabopaTopHble paboTsl
MpakTuyeckas pabota Ne 21:«Hucnosasi nocnefoBaTelbHOCTb, CNOCOObLI ee
3afjaHns, BbIYMCNEHMS YNEHOB MocnefoBaTenbHOCTU. Mpegen
nocnefoBaTe/lbHOCTU. BeCKOHEYHO YO6bIBarOLLas FreoMeTpMUecKas Nporpeccus».
KoHTponbHas paboTa
CamocTosATeNbHas paboTa 0byyaroLwmuxcs

Tema 9.2 CopepxkaHne y4ebHOro matepmana

MponsBoaHas. MoHATME 0 NPOM3BOLHON (PYHKLWW, ee TeOMETPUYECKUIA U (U3NYECKUIA CMBICH.
Mpon3BoLHbIE CYyMMbI, Pa3HOCTU, NPOU3BeLEHUS, YacTHbIe. Mpon3BOLHbIE
OCHOBHbIX 3/1eMeHTapPHbIX PYHKUMIA. Y paBHEHNe KacaTe/lbHOW K rpafuky
(yHKUMK. MprMeHeHMe NPOU3BOAHON K UCCNeL0BaHNIO (DYHKLUIA U NOCTPOEHUIO
rpacuKoB.

Mpoun3BofHble 06paTHOM DYHKLUN 1 KOMMO3ULUN (PYHKLUN.

MpuMepbl NCNOMb30BaHWS NPOU3BOAHOW A8 HAXOXAEHUA HAUNYYLIero peLleHns B
NpUKNagHbIX 3agadvax. BTopas npon3BoAHas, ee reoMeTpPUYeCKUin U PrU3nNYecKuii
cMbIcn. HaxoXaeHue CKOPOCTW AJ19 npoLecca, 3afiaHHOro (hopmyion U rpamkom.
PeLleHne ynpaxKHeHWU.

NabopaTopHble paboTbl

MpakTnyeckass pa6bota Ne22: «YpaBHeHMe KacaTe/lbHON B 0OLLEM BUAE.
Mpasuna ©  opmMynbl  AudpepeHUMpoBaHnsa,  Tabnuua  MPOU3BOAHBIX
afleMeHTapHbIX (YHKUMIA. VccnegoBaHue (YHKUMM C MOMOLLBIO NPOU3BOAHOIA.
HaxoxgeHve Haumbonbllero, HaUMEHbLUEro 3HAYeHWs U IKCTPEMaIbHbIX
3HAYEHUN PYHKLMUN».

KoHTponbHasa pabota Nell « MponssogHasn» (Py6exxHbli KOHTPO/b)

CamocTosATenbHas pabora Ne36: PethepaT Ha Temy «[lMoHATME
AndhgpepeHUmana 1 ero NpUNoMKeHUs».
CamocTosaTenbHad paboTa Ne37: PedpepaT Ha TeMy «CxemMbl MOBTOPHbIX
ucnblTaHnin BbepHynnu»



Tema 10.1
MNepBoo6pasHas n
NHTerpan.

PA3OEN 11. ONNIEMEHITBITEOPNN BepossiTHOCTEt n maTemMaTN4YeCKOW CTAaTUCTUKN.

Tema 11.1

ONnemMeHTbI Teopun
BEPOATHOCTN.

.CamocToaTensHasapaboTaNe38: «IMpon3BoAHas 1 ee NPUMEHEHNEY
PA3OEN 10. NHTETPAN N EMO MPUMEHEHWE.

CofieprkaHue yue6HOro MaTepuana

MepBoo6pasHas n uHTerpasn. NMpumeHeHne onNpeaeneHHoOro wHTerpana Ans
HaxoX[eHns nnowagnm KpuBOMMHENHON Tpaneuun. dopmyna HbHOTOHa-
NelibHUUa. Mpumepbl NPUMEHEHWS UHTErpana B PU3NKE U TeOMETPUN.
PelueHune 3agay.

NabopatopHble paboThbl

MpakTnyeckas pabota Ne23: «/HTerpan u nepsoobpasHas.
Teopema HbtoToHa— JleibHuua. MpumeHeHWe MHTerpana K BblYUCIEHNIO
(PU3NYECKMX BEIMYMH U NNOLLaJen».

KoHTponbHadA pabota Nel2 «[INepsoobpasHasa v nHTerpan» (Py6exxHbin
KOHTPO/1b)

CamocTosATeNbHas paboTa 00yyatoLnxcs:

CamocTosTenbHas paboTa Ne39: «PelleHne npuknagHbIX 3agaqs.
CamocTosiTensHasi paboTa Ne40: «MHTerpan v ero NnpUMeHeHne».
CamocTosATensHas paboTa Nedl «Mpubnn>KeHHble MeTO/bl BbIYUCIEHMSA
OnpefeneHHoro MHTerpaia».

CamocTosATenbHasa paboTa Ned2: «OnpefenéHHblil HTerpan. BoluncneHve
nnowiazen naocKmx uryp»

CopepxkaHue yuebHOro matepuana

CobbITve, BEPOATHOCTb COOLITUSA, CNIOXEHME N YMHOXEHNE BEPOATHOCTEMN.
MoHATUE O HE3aBUCMMOCTM COObITUIA.

[ncKpeTHas cnyvailHas BeNMYMHa, 3aKOH ee pacripefeneHuns. Yucnosble
XapaKTepUCTUKN [AWUCKPETHON CnyvaiHON BeNMUMHbI. MMOHATHE O 3aKOHe
60/bLIMX YKCen.

NabopatopHble paboThbl

MpakTnyeckaa pabota Ne24: «Knaccuyeckoe oOnpegeneHne BePOSTHOCTH,

CBOMCTBA BEPOATHOCTEW».
MpakTnyeckasa paboTta Ne25: «Teopema 0 CyMMe BEPOSTHOCTEN.

BbluncneHune Bep0ﬂTHOCT€l7l. MNpuknagHble 3agayun. MNpencrasneHue

18
18
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Tema 11.2

ONeMeHTbI
MaTemMaTUyecKom
CTaTUCTUKU

Tema 12.1

YpaBHEHNS N CUCTEMBI
YpaBHEHWIA.

YMCMOBBIX AaHHbIX. MpUKNaaHble 3agaun».

KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyatoLmnxcs:

CamocTosATenbHas paboTa Ned3: «Ku3Hb 1 HayuyHas feaTeNbHOCTb
V. HbloTOHa».

Cogep>xaHue y4ebHOro maTtepuana

MpencTaBneHne faHHbIX, reHepanbHas COBOKYMHOCTD, BbI60pKa, cpeaHee
apVIdJMeTVI‘-IeCKOG, MeanaHa.

MoHsATHe 0 3afa4ax MaTemMaTU4eCKonW CTaTUCTUKMN.
NabopaTopHble paboThbl

MpakTnyeckas pabota

KoHTponbHas paboTa Nel3 «3n1eMeHTbl TEOprM BePOATHOCTEN 1
MaTeMaTUUeCKOW CTaTUCTUKM»,

CamocTosTeNbHasA paboTa 0byyaroLmxcs:
CamocTosaTenbHaa paboTa Ned4: PethepaT Ha Temy
«CpefiHve 3HaYeHna 1 UX NPUMEHEHNA B CTaTUCTUKE»
CamocTosATensHas paboTa Ned5: «H. bepHynim».
CamocTosATensHas paboTa Ned6: «PelueHne 3a4ay nNo Teopuy BEPOATHOCTEMN».

Pasgen 12. YPABHEHUA N HEPABEHCTBA.

CopepxXaHue yyebHoro marepuana

PaBHOCWU/IbHOCTb YpaBHEHWIA, HEPABEHCTB, CUCTEM.

PaunoHanbHble, MppaunoHabHble, MokKasaTenbHble Y TPUTOHOMETPUYECKME
ypaBHeHN N CUCTEMBbI.

OCHOBHble NpueMbl KX pelleHns (pasfioXXeHWe Ha MHOXWTENW, BBefeHue
HOBbIX HEW3BECTHbIX, NOACTAHOBKA, rpauyecKnini MeTom).

JNlabopaTopHble paboThbl

MpakTnyeckasa pabota Ne26: «KopHM  ypaBHeHMIA.  PaBHOCUILHOCTb
ypaBHeHUA.  TMpeobpa3oBaHue ypaBHeHWA. OCHOBHble MpPUEMbl  peLLeHNs
ypaBHeHUW. PelleHne cUCTeEM YpaBHEHUI».

KoHTponbHas paboTa

CamocTosTeNbHas paboTa 06yyaroLnxcs:
CamocTosATensHas paboTa Ne47'.«PelleHne ypaBHeHUIA, CUCTEM YpaBHEHN».

10
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Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHune
CBOMCTB 1 rpaMKoB
(DYHKLMIA Npy peLLeHnn
YpPaBHEHU U
HepaBeHCTB

Toro

CofieprkaHue yue6HOro Matepuana

OCHOBHble NPMeMbI UX PeLLeHNs paLyoHabHbIX HEPABEHCTB, MPpaLMOHalbHbIE,
noKasaTtefibHble, NOrapMMUYECKe 1 TPUrOHOMETPUYECKME HEPaBEHCTBA.
PeweHMe HepaBEeHCTB

NabopaTopHble paboTbl

MpakTuyeckas paborta
KoHTponbHas paboTa

CamocTosTenbHasd paboTa Ned8: PethepaT Ha Temy «/ccnepoBaHne
YPaBHEHWUI N HEPABEHCTB».

Cogep>xaHue yyebHoro matepuana

MprMeHeHVe METOA MHTepBa/IoB. M306paxeHne Ha KOOpPAUHATHOA
MN0CKOCTN MHOXECTBA PELLUEHNI A YpPaBHEHWUIA 1 HepaBeHCTB C ABYyMSA
NepeMeHHbIMA N UX CUCTEM.

NabopaTopHble paboTbl

MpakTnyeckas pabota Ne 27: «/cnonb3oBaHMe CBOMCTB M rpafuKos
(OYHKUMIA AN pewleHns ypaBHeHWI 1 HepPaBEHCTBY.

Py6e>XHbIN KOHTPONb. ToroBass KoHTponbHasa pabota Neld 3a Il Kypc.

NToroeas attectauusi B opme sK3aMeHa

428



2.3. Copep>kaHve NpounIbHOM COCTaBNAOLLLEN

Ana  npogeccumn  35.01.11 «MacTtep CeNbCKOXO3ANCTBEHHOrO  MPOU3BOACTBAx»
npouabHON cocTasnsAowen ana pasgena 1 PASBUTUE TIOHATUA O UUCNE

SBNAOTCA CReaylolme AMAaKTUUYECKNE eANHNLbI:

1. Llenble n paynoHanbHble 4KUCNa. BbINONHEHWE apUMeTUUYECKUX [AeicTBUiA Haj

[evicTBuUTENbHbIE yncna. yucnamu; HaxoXeHue MPUBANXKEHHBIX
MpnbNnXKeHHble BbIUMCNEHUA. 3HAUYEHUN BE/MYMH 7 MorpeLIHoCTEN
KomnnekcHble yncna. BbIYNC/IEHWI; CpaBHeHue YKCNIOBbIX

BbIpaXXEHWM; HaxoXaeHune owmn60oK B

Npeo6pasoBaHNsAX U BbIYMCIEHUSX.

cocTaBnstowen ans pasgena 2 KOPHW, CTENEHN N NOTTAPN®MbI asnstoTca

crnefyroLme AUaaKTUYECKNE eANHULIbI:

2.1 KopHU HaTypanbHOI CTeNeHn u3 O3HaKOM/EHME C NOHATUEM KOPHS U
ymcna u nx ceoictea. CTeNeHn ¢ NpaBunamm cpaBHeHNUs KOPHeN;
paLMOHaNbHbIMU NOKa3aTeNnsImu, ux opMynupoBaHue onpeaeneHns KOpHs

cBoricTBa. CTeneHn C AeACTBUTENbHLIMU  CBOWCTB KOPHEW; BbIMMCIEHNE U CPaBHEHNE

nokasatensimu. CBOIACTBA CTEMEHN C KOPHEN, BbIMOMHEHNE MPUKNAKN 3HAYEHNS

AEeNCTBUTEIbHBIM NOKa3aTeNeM. KOPHS; Npeobpa3oBaHMe YMCIOBbIX U
OYKBEHHbIX BblPaXXEHWIA; BbINONHEHNE
pacyeToB Mo (YOpMynam; peLueHue
NppPaUMOHabHbIX YPaBHEHWNIA;
03HAKOM/IEHME C MOHATUEM CTEMEHN C
AEeNCTBUTENbHBLIM MOKa3aTeNnem.

2.2 OCHOBHOE forapugmmyeckoe O3HakoMneHWe € norapumMmMUYecKnm

TOXAECTBO. [JeCATUYHbIE N HaTypa/lbHblE  TOXXAECTBOM; U3yUYeHMEe AECATUYHbIX W

norapugmsl. Mpaeuna gencTeuii ¢ HaTypanbHbIX N0rapuMoB; peLleHne

norapugmamu. Mepexoq K HOBOMY norapuMnUecKnx ypaBHeHui

OCHOBaHMUIO.



2.3 MNpeobpasoBaHue paLoHanbHbIX, BbinosnHeHWe npeobpa3oBaHunii BblpaXKeHUM,

nppaLmoHanbHbIX CTEMEHHbIX, MPUMeHeHne (opmMy, CBA3AHHBIX CO
nokasaTe/bHbIX U IorapuPmMmnyeckmx CBOMCTBaAMW CTENEHen 1 norapnugmos.
BbIpaXXeHWIA. OnpegeneHne o6nactn fonNycTUMbIX

3HaYeHU NorapmMNYecKoro BbipaXkeHus.

coctasnawouwen ana pasgena 3 NMPAMbBIE N MJTIOCKOCTUM B MPOCTPAHCTBE

SBNAOTCS Cheaytowne AnAaKTUYECKNE eANHULIbI:

3.1 B3aumHoe pacnonoxeHue [ByX POpMyINpoOBKa U MPUBELEHME [0Ka3aTeNbCTB

MPAMbIX B MPOCTPAHCTBE. MNPWU3HAKOB B3aVMHOIO PAcMoIOXeHUs MPAMbIX
MepneHAVKYNSpP W HaKNOHHas. Yron u MA0CKOCTeW; (hopmynupoBaHue
MeXay MIOCKOCTAMW.  OMpeAeneHu, MPU3HAKOB U CBOICTB
MepneHAKYNSPHOCTb ABYX napannenbHbIX " nepneHANKYNAPHbIX
MJI0CKOCTENA. MNOCKOCTEN, IBYrPaHHbIX U NNHENRHbIX YI/0B;

CeomeTpuyeckue npeo6pa3oBaHNs BbIMO/IHEHWE MOCTPOEHUS  YINOB  MeXay
MPOCTPaHCTBA: napannefbHblil  NpsMbIMU, npsamoii  u M10CKOCTbIO;
NepeHoc, CUMMETPUS OTHOCMTENbHO MPUMEHEHWE  MPU3HAKOB " CBOICTB
M0CKOCTH. PAcMoioOXeHNs MPAMbIX W NIOCKOCTel npw

Mnowanb OPTOroHasbHOM NPOEKLUMN.  PELUEHUN 3afay; M306paKeHne Ha PUCYHKaX W
KOHCTPYMpOBaHue Ha MO/ENsX
NnepneHANKYNSPOB M HAKMNOHHbIX K MJOCKOCTH,
NpsiMbIX, NapannenbHbiX  NIOCKOCTEN,yrnos
MEeX/y MPSMOW M NIOCKOCTbIO M 060CHOBaHUe
MOCTPOEHUS; pelleHne 3afay Ha BblUMCNEHUE

reOMETPUYECKNX BENNYNH.

coctanswowen ana pasgena 4 KOMBUHATOPUKA aBnsawTcs  crneaytoliune

ANIAKTUYEeCKMe eanHULbI:

4.1 OCHOBHbIe noHATUSA  U3ydeHwne npasmna  KOMOUHATOPUKM 7

KOMOMHATOPMKW. 3afauyM Ha MOACYET TMNPUMEHEHWE MpU PeLleHn KOMBUHATOPHbIX



ynucna pasMelleHMWii, NepecTaHOBOK,

coyeTaHuin. PeweHnme 3aga4  Ha

nepe6op  BapuaHTOB. dopmyna

6uHOMa

HblOoTOHA. CsolicTBa

OUHOMUHANbHbIX KO3(h(PULMEHTOB.

TpeyronbHukK MMackans.

OVAAKTUYECKME eAUHULIbI:

51 T[lpamoyronbHas  (gexkapToBsa)
cucTtemMa KoopAuHaT B MPOCTPaHCTBeE.
YpaBHeHMA  cepbl, MJIOCKOCTN U
MPSIMONA.

BekTopbl. Mogaynb BEeKTOpa.
PaBeHCTBO  BEKTOPOB. CnoxeHue
BEKTOPOB. YMHOXeEHWe BeKTopa Ha

4uncno. Pa3noxeHune BEKTOpa 1o

HanpaBNeHNAM. YTON MeXay [ABYyMS
BeKTOpamMm.

Mpoekunsi BekTopa Ha

0OCb. KoopaunHarhl BEKTOpA.

CkanspHoe nponsBefeHne BEKTOPOB.
Vicnonb3oBaHue KoopauHat n

BEKTOPOB npw peLleHnm

MaTeMaTn4eCKnx " NPUKNagHbIX

3ajau.

3afjay; pewleHMe  KOMOMHATOPHbIX  3ajay

METOAOM nepe6opa 1 No NpaBuay YMHOXEHUS;
03HAaKOMJIEHME C MOHATUAMU KOMOUHATOPUKMN:

pasMeLeHnamn, COYeTaHNAMMN,

nepectaHoOBKaMn U nx

opmynammn  ans

BbIYMC/IEHUA; OOBACHEHWE N

NPUMEHeHNe
hopmyn BblYUCNEHNS

MepecTaHOBOK W COYETaHWA Npu  peLleHuu

NS pasmeLLeHun,

3aflay; 03HaKoM/ieHMe ¢ 6MHOMOM HbIOTOHA W”

TpeyronsHNUKom llackans.

coctaBnstowen ansa pasgena 5 KOOPAMHATDEI 1 BEKTOPbI sBnstoTcsa cneaytoLiune

OsHakoM/IeHMe C NOHATUEM BEKTOpa; M3y4veHue

[IeKapToBOl CUCTEMbI KoopauHaT B
MPOCTPAHCTBE, MOCTPOEHME MO  3aflaHHbIM
KoopAunHaTam TOYeK " M/710CKOCTEN,
HaXOXEHNe KOOPAMHAT TOYeK; HaxoX[eHue

YPaBHEHWUIA OKPYXXHOCTM, Chepbl, NNOCKOCTY;

N3yyeHMe  CBOWCTB  BEKTOPHbIX  BEIMYMH,
NpaBU/ Pas3noXeHWs BEKTOPOB B TPEXMEPHOM

MPOCTPaHCTBE,
NPYMeHeHMe TeopuMn NpW pelleHun 3agad Ha
OeCTBUA C BEKTOpPaMM; U3y4eHue CKansipHoro
NnpousBefeHNs BEKTOPOB; MpPUMEHEHWe Teopum
MpW pelleHnn 3aay Ha [eiAcTBUS C BEKTOpamu,
KOOPAWHATHbLIA MeTof, NMPUMEHeHWe BEKTOPOB
NS BbIYNC/EHUS

Be/INYNH yrnos "

PacCTOAHUMN.



COCTaB/ISIOLLEN

ons  pasgena

cneayouine AMaakTMyYeckue eanHnLbI:

6.1 PagnaHHas mepa yrna.

BpawartensHoe  aBumxeHue.  CUHyC,

KOCUHYC, TaHT€HC N KOTaHIeHC 4ucna.

6.2 ®opmynbl NpueefeHUs. ®opmynbl

CNOXEHNS. dopmynbl y[iBOEHUSA

®opmMynbl NONOBMHHOIO Yr/a.

6.3 Mpeobpa3oBaHue CYMMBbI

TPUTOHOMETPUYECKMX  (DYHKUMIA B
npousBefeHne U1 MpPou3BeAEeHNA B
CyMMYy. BbipaxeHue
TPUTOHOMETPUYECKNX (YHKLMIA 4vepe3

TaHreHc nosIoBMHHOIO aprymeHTa.

6.4 O6paTHble TPUTOHOMETPUYECKNE
(hYHKLMU. APKCUHYC,
apKTaHreHc.

6 OCHOBbI

TPNUTOHOMETPUNI  aBndawTCSA

N3yyeHne paguaHHOro MeTofa W3MepeHus

Yr10B BpaLleHus un
MX CBA3M C TpafyCHOW Mepoi; mn3obpaxeHue

YIN10B BpaLLeHNsI HAa OKPY>KHOCTU, COOTHECEHME

BE/IMUMHBI  yrna C €ero  pacrofioKeHWeM;
(hopmynunpoBaHme onpeaeneHuni
TPUrOHOMETPUYECKUX  (DYHKUMIA AN YrnioB

MOBOPOTAa WM OCTPbIX YrA0B MNPAMOYrONbHOMO
TPeyronbHNKa 1 06bSACHEHNE NX B3aUMOCBSI3N

MpUMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKMX
TOXAECTB AN BbIYUCNEHUA  3HAYEHWIA
TPUTOHOMETPUYECKNUX (YHKUWIA NO OAHOW U3

HUX.

N3yuyeHne OCHOBHbIX (DOPMYn TPUTOHOMETPUY
M NPUMEHEHWE MPU BbIYMCNEHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BbIpaXKeHWS "
YMPOLLEHUS €ro; 03HaKOM/IEHUE CO CBOWCTBaMMU
CMMETPUN TOUYEK Ha eIVHUYHON OKPY>KHOCTM
W NPUMeHeHWe WX [Ans  BblBoAa (hopMmyn
npvBeAeHUs

O3HaKoM/IeHMe C MOHATMEM 06paTHbIX

apPKKOCWMHYC, TPUTOHOMETPUYECKUX (YHKLWIA; U3yuyeHue

onpefeneHnin apKcuHyca, apKKoCcuHyca,
apKTaHreHca uucna, opmynuMpoBaHue Wux,
Nn306paXkeHne Ha eANHUYHOW OKPY>XXHOCTH,
NPUMEHEHME NPU PELLEHNN YPaBHEHWIA



6.4. TpocTenwwe
TPUTOHOMETPUYECKNE YPaBHEHMUS.

. PeLeHvie no hopmynam u

TPUTOHOMETPUYECKOMY KPYTy NpOCTernx

MpocTelilline TPUrOHOMETPUYECKME

HepaBeHCTBa.

TPUTOHOMETPUYECKNX YPABHEHMWIA;
NPpMMeHeHne 06LMX METOAO0B peLLeHuns
YPaBHEHWUA NpPU  PeLLEeHUN
TPUTOHOMETPUYECKNX YPABHEHWUI; YMeHMe
OTMeyaTb Ha Kpyre pelleHns MpoCcTemwmx

TPUTOHOMETPUYECKNX HEPABEHCTB.

CocTaensiowenn ans pasgena 7 ®YHKLUUU, UX CBOWCTBA W TPA®UKU

SABNAOTCS Cneaylolne AnAaKTUYECKNE eaUHWNLIbI

711 Ob6nacTb

MHOXECTBO
(yHKLNN,
(DYHKLNA,

cnocobamu.

onpegeneHns n O3HaKoOM/ieHMe C TMOHATUEM nepemeHHoﬁ,

3HaYeHNi; rpauk npumepamu 3aBMCMMOCTEN mexay

NnocTpoeHne

3aflaHHbIX

rpauKoB  MepPemMeHHbIMU; 03HAKOMJIEHWE C MOHATUEM
pasfIMyHbIMK Tpaduka,  onpegeneHne  MPUHALJIEXHOCTM
TOYKN rpagmKy (YHKUWAW; OnpeaeneHme no
thopmyne npocTelilleli 3aBUCMMOCTU, BuAa ee
rpauka; O3HaKOMJieHWe C OnpefeneHnem
(yHKUMK, DOpMYyNnpoOBaHMe €ro; HaxoXpaeHue
obnactu onpegeneHns ©n 06nacTn 3HaYeHWU

QyHKUUN.



7.1.2 MOHOTOHHOCTb, YETHOCTb,
HEYeTHOCTb, OrpaHN4YeHHOCTb,

NnepuoaNYHOCT. MpoMeXxXyTKu
BO3pacTaHus 7 y6bIBaHUS,
HanbonblLuee n HaMMeHbLUee
3HayeHus, TOUKM 3KCTpeMyMma.
I"pagmyeckas NHTepnpeTauns.
Mpumepsl (hYHKUMNOHaNbHbIX

3aBMCUMOCTEN B peasibHbIX MpoLeccax
" ABMIEHUNSAX. ApuigpmeTnyeckune
onepauun Hag QyHKumamu. CnoxkHas
pyHKUna (komnosunuyms). loHATHE O

HENPEPbIBHOCTU PYHKLIMM

7.1.3 O6nacTb onpeaeneHns n obnacTb
3HaYeHU 06paTHON PYHKLMN.

MpatimK 06paTHOM YyHKLMN.

7.2 OnpegeneHnss  (MYHKUWRA,  UX
CBOWNCTBa N rpadmukum.
Mpeobpa3oBaHns  rpanKos.

MapannenbHblli NEPeHoc, CUMMETPUS

OTHOCUTENBHO  OCEel KOopAunHaT W”

CMMMETPUA OTHOCUTENbHO Ha4yana
KoopaunHat, CUMMETPUA OTHOCUTE/IbHO

NPAMOW y = X, pacTsXKeHUe U cxaTue

O3HakomneHne C npuMmepamu

(YHKUMOHANbHBIX 3aBMCUMOCTE B peanbHbIX

npoueccax n3 CMEXHbIX AVNCUUNINH;
O3HaKoM/IeHNe C AoKaszaTelbHbIMM
paccyXaeHnsmm HEKOTOPbIX CBOWACTB
NUHENHOWN M KBagpaTU4YHOW hYHKUMA,
nposefeHune nccnefoBaHma NUHENHON,

KYCOYHO-/TMHENHON, APO6GHO-IMHENHON 1

KBafpaTUYHON  (PYHKLMHN, nx

MOCTPOEHNE N YTEHUE Fpa(bI/IKOB

MOCTPOeHMe
rpagKoB;
(DYHKUNI; QyHKUNW;

cocTaBneHve BUAOB (YHKUUA N0 gaHHOMY

nccnefoBaHune

YC/I0BMIO, pelleHne 3aflad Ha 9KCTPEMyM;
BbINO/IHEHWE npeo6pa3oBaHuii rpacuka
QYyHKLMN.

N3ydyeHne noHATMA  06paTHOM  (PyHKUUNK,

onpefenieHMe BuAa W MOCTPOeHMEe rpaguka
06paTHON (YHKUUK, HaxoXAeHue ee 06nacTu

onpe/eneHus " o6nacTy

3HAUYEHUN.;

NPUMEHEHNE CBOWCTB

hYHKUMI

NCCNeA0BaHUN YPaBHEHWUIA W peLleHnm 3afay Ha

npw

9KCTPEMYM;  O3HAKOMJIEHWE C  MOHATUEM
CNOXHON PYHKLMN.

BbluncneHne 3Ha4YeHNn PYHKLMIA NO 3HAYEHUIO
aprymeHTa; ornpejesnieHune nosioXKeHUa TOUYKN Ha
rpauke no ee KoopguMHatam WU HaobopoT;

NCNONb30BaHUe CBOWCTB

YHKUMI
CpaBHEHMA 3HAYEHWI CTeneHein 1 norapuimos;

ans

MOCTPOEHME rpagmkos CTeNeHHbIX 7
norapummyecKmnx hYHKUNRA, peLueHne
NnoKasaTe/bHbIX " norapnumMmyeckmnx



BAONb OCE KOOpAMHAT.

YPaBHEHWA N HEPaBEHCTB MO W3BECTHbIM
anropuTMaMm; O3HaKOM/IEHME C MOHATMEM
HenpepbIBHOW NEPUOANYECKON (PYHKLMK;
03HaKOMJIEHMe C MOHATMEM FrapMOHMNYECKMX
Ko/ie6aHUn ; 03HAKOMJIEHME C TMOHATUEM
pa3pbIBHOW NEPUOANYECKON (YHKLWW;
NPUMEHEeHMEe CBOWCTB (DYHKUMIA ANA CPpaBHEHUA
3HaYeHWI TPUTOHOMETPUYECKUX (YHKLNNA,
peLleHNs TPUTOHOMETPUYECKUX YPaBHEHUIA;
MOCTPOeHME TPauKoB 06paTHbIX
TPUTOHOMETPUYECKUX PYHKLMIA 7

onpefeneHne no rpagukaM Mx CBOMCTB;

BbIMO/IHEHWNE I'IpEO6p8.SOBaHI/IF| Fpa(*)VIKOB



cocTtasnawouwen ana padgena 8 MHOITOIrPAHUKN N KPYTNIbIE TENA sBnsawTcA

cnegyouive AMaaKkTMyeckme eanHULbI:

8.1 BepLumHsl, pebpa, rpaHu
MHOrOrpaHHuKa. Pa3BepTKa.
MHororpaHHbole  yrnabl.  Bbinyknble
MHOrorpaHHuKn. Teopema 3iinepa.
Mpuama. Tllpamaa wn HaKNOHHas
npusma. [MpaBunbHasa npusma.
Mapannenenunen. Ky6. [Mupamunaa.
[MpaBunbHaa nupammnpa. YceyeHHas
nupamnga. Tetpasgp. CummeTpum B
Kybe, B Mapannenenuneje, B npusmMe u
nupammze.

CeueHunsa Kyba, Nnpusmbl U NUpammabl.
MpeacTasneHve 0 npaBu/ibHbIX
MHOrorpaHHukax  (Tetpasgpe, Kyo6e,

OKTas/pe, A0/EKasApe 1 NKocasape).

8.2 LMNMHAP M KOHYC. YCeYeHHbIN
KOoHyc. OcHoBaHMWe, BbiCcOTa, 60OKOBad
NMOBEPXHOCTb, ob6pasytoLas,
pa3sepTka. OceBble ceyeHus n
ceyeHus, napansiefbHble OCHOBAHUIO.

LWap wn cdepa, wUX  CceYeHwus.

KacaTenbHas NnocKocTb K cdepe.

OnucaHne W XapaKTEPUCTMKAa  PasfINyHbIX
BUAOB MHOrOrpaHHWKOB, MNepevyncneHne ux
3/1EMEHTOB 7 CBOWCTB; N306paxeHue
MHOFOrpaHHUKOB W BbINO/HEHME MOCTPOEHMUS;
BbIYMC/IEHNE NINHENHbIX 3N1EMEHTOB W YIN0B B
MPOCTPAHCTBEHHbIX KOHUrypaymsx,
aprymeHTMpoBaHue CBOUX CY)XXAEHWIA;
MOCTPOEHME  MNPOCTEMWMNX  CevyeHWd  Kyba,
MNPU3Mbl, NUpaMuibl; NPUMeHeHUe (HaKToB W
CBEAEHNIA M3 MNaHMMETPUM; O3HAKOM/EHME C
BUAAMY CUMMETPWIA B MpoCTpaHCTBe,
(hopmynupoBaHue onNpeaeneHUin N CBOWCTB;
MPUMEHEHME  CBOWCTB  CUMMETPUM npu
PeLLEHNN 3ajau; NCMNONb30BaHME
MPMOBPETEHHbLIX 3HAHWIA ANA WUCCNeAoBaHWA U
MOJeNnpoBaHuns HEC/TOXHbIX 3ajau;
n300paKeHne OCHOBHbLIX MHOFOrpaHHUKOB W
BbIMO/IHEHNE PUCYHKOB MO YC/IOBMSAM 3a[au.
O3HaKoM/IeHME C BUAaMUN Tes BpaLLeHus;
(hOopMynMpoBaHMETEOPEM O CevyeHWWM  Liapa
MNIOCKOCTbIO W M/IOCKOCTW, KacaTeflbHOM K
cpepe; pelleHWe 33da4  Ha MNOCTPOEHME
CEYEHWN, BbIYUCNEHWE  [/IMH, PaCCTOSHWUIA,
YyrnoB, Nnowazei; NpoBefeHne AoKasaTebHbIX

paccy>AeHnii npyu  pelleHum 3afay;



83 0O6beM ©N ero u3sMepeHwue.

MHTerpanbHasa opmyna o6bema.

dopmyribl obbema Kyba,
NPSIMOYTro/IbHOr0  napannenenunnega,
NPU3Mbl, UMAnMHAapa. ®opmy bl
obbema  nuMpamuMabl U KOHyca.
®opmynbl  NAOWAAN  MOBEPXHOCTEN
UMnmMHagpa W KoHyca.  Popmyrbl

obbema Wwapa v naowagm cgepbl.
Mopgo6ue Ten. OTHOLWEHUSA NoLLazei
MOBEPXHOCTEA U 06BLEMOB MOAOGHBIX

Ten.

9.1 Cnocobbl 3ajaHUs U CBOWCTBA
4YMCNOBbLIX MOCNeA0BaTENbHOCTEN.
[MoHATWE 0 npepene
nocnegosaTenibHOCTU. CyllecTBOBaHUE
npegena MOHOTOHHOW OrpaHUYeHHO
nocnegosatesisHocT. CymMmmupoBaHue
nocnegosatesibHOCTel. BeCKOHeYHO
ybblBaloLLad reomeTpuyeckas
nporpeccus n ee cymma.

9.2

MoHATVE 0  NpPOM3BOAHON

NPYMEHeHWe  CBOWCTB  CUMMETPUM  NpK

peweHnmn 3afad Ha Téna BpalleHnA,

KOMOMHALMIO TeN; W300paXKeHNe OCHOBHbIX
KPYrAblX Ten W BbINOMHEHME PUCYHKA MO
YCNI0BUIO 3afaul.

O3HaKoOMJ/IEHWE C TMOHATUSAMMU nnowagn w
o6be|v|a, akCnomamm “ CBOIZCTBaMM; peLieHne
3afla4 Ha BblYMCNEHME NnoWaaen naoCKUX
uryp;

06bEMOB NPOCTPAHCTBEHHbIX TEJ;

N3yyeHne TEOPeEM O BbIYMCIEHUN
peLleHne
3aa4 Ha npuMeHeHMe (OpPMyNn BbIYMCIEHNUS
06beMOB; M3y4yeHune HOpPMyn ANS BbIYMCIEHUS
nnouiagein NOBEPXHOCTEN MHOrOrpaHHUKOB U
TeNl BpalleHWsA; O03HaKOM/IeHWe C MeTOA0M
BbIYMC/IEHUS NOWaAM MOBEPXHOCTU Cepsbl;
peleHne 3afjad Ha BblYMCNEHME MoWagein

MOBEPXHOCTU NMPOCTPAHCTBEHHbIX TES.

coctaBnawowen ana pasgena 9 HAYAJTA MATEMATUMUYECKOIoO AHANN3A

SIBNSIOTCS Cnefyrollne ANAaKTUYECKME eaNHNLbI:

O3HaKoM/ieHne C

NMOHATUEM 4YMCNOBOWA

nocnenoBaTtesibHOCTH, O3HaKOMJIEHNE C

NOHATUEM npepena nocnenoBaTtesibHOCTH;

O3HaKOMJIEHNE C BblYNCNEHNEM CYMMBbI

GECKOHEYHOro YMCNOBOT0 psafa;  pelleHue

3afiad Ha TNPUMEHEHKNE

(hopmyibl

reoMeTpuYecKomn

CYyMMbl
0EeCKOHEYHO  yOblBalOLLENA

nporpeccuy

O3HakoM/ieHne C TMOHATUEM I'IpOVI3BOp,HOI7I;



(PYHKUMW. YpaBHEHWE KacaTeNbHOW K p3yyeHue " (hopmynunpoBaHue ee
rpaguky  yHKUMKU.  T1pOM3BOJHbIE MEXaHMYECKOro U TFeoMeTPUYECKOro CMbICNa,
CyMMbl,  pasHOCTW,  MPOW3BEAEHWUA, u3yyeHne anroputma BbIYNCNIEHUNS

yacTHble. [1pon3BoAHbIE  OCHOBHbIX I'IpOI/I3BO,£I,HOI7I Ha Tpn- Mepe BbIYUCEHNA

3NeMeHTapHbIX (hYHKUWUA. MrHOBEHHOW CKOpoCTU " Yr/10BOTO
MpuMeHeHne Npon3BOAHOWA K Koa(pmumeHTa  KacaTe/lbHOW;  COCTaBfieHUE
nccnefoBaHuIo (QYHKU M W ypaBHEHWS KacaTeNbHOW B 00WeM BuUAe;
NMOCTPOEHUIO rpaMKoB. YCBOEHMe npasu AN depeHUMpoBaHus,
Mpon3BoAHblE 0OpPaTHON (YHKUMW W Tabnuupbl MPOU3BOAHbIX aNIeMeHTapHbIX
KOMMO3NLUMU (DYHKLUMNK. hYHKUWA, NpUMeHeHune Ans
Mpyumepsbl ncnonb3oBaHns  anddepeHuMpoBaHns (YHKLWIA, COCTaBNeHUA

NPOM3BOAHOM ans HaX0XAeHNs YypaBHEHUS KacaTe/lbHOW; M3y4yeHWe TEOpeM O
Hauydllero pewleHns B MPUKNAAHbIX CBA3M CBOWCTB  (PYHKUMM U NPOM3BOLHOM,
3ajayax. BTopasg npoussofHas, ee (QoOpMynMpoBKa WMX; MPOBeAEHME C MOMOLbIO
reoMeTpuYecKmnii " (hM3MYEeCKNA NPON3BOHONA nccnegoBaHms yHKUMMK,
CMbICN. HaxoXfeHue CKOpOCTM ANnd 3ajaHHOM  (hOPMYJIO;  CTAaHOB/EHME  CBA3U
npouecca, 3afaHHOro ¢opMynoli ©n CBOWCTB (YHKUMM W MPOU3BOLAHOW MO  UX
rpagmKom. rpagukam; npUMEHeHMe MPOU3BOAHON AnA

pelleHnsa 3afia4y Ha HaxoXAeHue HambonbLuero,

HaMMEHbLUEro 3HaYeHWss U Ha HaxoXAeHue

3KCTpeMyMa.

cocTaBnawowen ans pasgena 10 MHTETPAN N EFrO NMPUMEHEHWE saBnstoTcs

cnefylouie AMAAKTUUYECKNE eAVHULbI:

101  TlpumeHeHne onpegeneHHoro O3HAKOMNEHWE C MNOHATUMEM WHTerpana u
MHTErpana And HaxoXgeHusa naowagn nepBoo6pasHoMm; n3y4eHve npasmna
KPUBONMHENHON Tpaneuun. Popmyna BblYUCIEHUS  MepBOOOPa3HON U TeOpeMmbl
HbtoTOHa—JTeinbHMLA. Mpumepbl HblOTOHa— JlebHMUaA; pelleHWe 3adady  Ha
MPUMEHEHUS WHTEerpana B (PU3MKe M CBA3b NepBoOOpasHOM W ee NPOW3BOAHOM,

reomMeTpun. BblUMC/iEHWEe nepBoO6Gpa3HO NS AaHHOM



(YHKLNK;

MHTEerpana

peweHne 3agad4y Ha TMNPUMEHEHUE

onsd BbIYNC/EHUA (*)I/I3I/I‘-IECKI/IX

BENMYUNH W NNOLAAeN.

TEOPUWN BEPOATHOCTEN W
MATEMATUUECKOW CTATUCTUKW ssnstoTcs cnefywouime aAnpakTUyeckue

cocTaBnawwen ans pasgena 11 SJIEMEHTDI

eAUHNLIbI:

11.1 CobbITHe, BEPOATHOCTbL COObLITUS,
CNOXEHME N YMHOXEHWE
BeposiTHOCTEN. MoHATKE 0
He3aBMCUMOCTM COObITUIA. [AMCKpeTHas
C/lyyailHas Be/InYMHa, 3aKOH ee
pacnpegeneHusa. Yucnosble
XapaKTEPUCTUKN AUCKPETHOWN
C/ly4YainHON Benn4YuHbl. oHATUE O
3aKOHe 60/IbLLMX Yuncern.

11.2 MpeacTtasneHne LaHHbIX,
reHepasnibHasi COBOKYMHOCTb, BblOOPKa,
cpefHee apumeTuyeckoe, MefmaHa.
MoHATME O 3afjavyax maTeMaTuMyecKoi

CTaTUCTUKMN.

cnefytouine AUaaKTUYeCKNe eavHNULbI:

12.1 PaLnoHancHble,
nppaumoHanbHble, MokasaTe/ibHble U
TPUTOHOMETPUYECKME YpPaBHEHUA U
CUCTeMbl. PaBHOCU/IBHOCTb
YPaBHEHWA,

HEPaBEHCTB, CUCTEM.

N3yueHune KNaccuyecKoro onpefeneHuns
BEPOSITHOCTM, CBOWCTB BEPOSTHOCTM, TEOPEMbI
0 Cymme

BEPOSITHOCTE;  paccMoTpeHue

npuMepoB BbIYNC/TIEHUNA BepOﬂTHOCTEVI;
pewieHne 3agay Ha BblYUCIEHNE BGpOFITHOCTeI7I

COObITUIA.

O3HaKOM/IeHWe C MpeACcTaBfIEHUEM YMCNOBbIX
NaHHbIX W UX XapaKTepucTUKamu; peLleHune
NPaKTMYecKUX 3afay Ha 06paboTKYy YMC/OBbIX

JaHHbIX, BbIYNCNTIEHNE NX XapPaKTEPUCTUK.

cocTtaBnstowen ana pasgena 12 YPABEEEHNA W HEPABEHCTBA sdaBnstoTcs

O3HaKoM/eHMe ¢ NPOCTelnMK CBeIEHUAMMN O

KOPHAX anre6panyeckmx YPaBHEHWA,
MOHATUSIMU  WUCCNEAOBAaHUS  YPaBHEHWIA U
CUCTEM  YpaBHEHWI;  M3yuyeHune  Teopuw

paBHOCUNBHOCTH ypaBHEHI/Iﬁ n ee NPpUMeEHeEHNA,



OCHOBHbI€ MPUEMbI NX PELLEHUS,

12.2 HepaBeHCTBa. PaLWOHasbHbIE,
nppaunoHanbHble, MOKa3aTe/bHble W
TPUTOHOMETPUYECKNE  HEPABEHCTBA.

OCHOBHbI€ MPUEMbI UX PELLEHUS,

12.3 MeTop, NHTEepBanoB.
N306paxeHne  Ha  KOOPAWHATHOW
MNOCKOCTM  MHOXECTBa  peLleHul
YPaBHEHWA W HepaBeHCTB C ABYMS
NepeMeHHbIMU N UX CUCTEM.

peweHne paymoHanbHbIX, UppaLMoHabHbIX,
nokasaTe/lbHbIX 7 TPUTOHOMETPUYECKUX
YPaBHEHWIA 1 CUCTEM.

O3HakoM/sieHMe ¢ 06WwmMm BOMpocamm
peLeHnss  HepaBeHCTB M MCMNOJib30BaHWe
CBOWCTB W rpa)MKoB (YHKLMWIA Mpu peLLeHmnm
HepPaBeHCTB;

pelleHne HepaBeHCTB U CUCTEM HEPAaBEHCTB C
MPUMeHEeHNEM pa3IMUYHbIX CNOCO6OB.
icnonb3oBaHne CBOWCTB U rpaMKoB (PYHKLUWIA
AN pPeweHuss  ypaBHEHWI;  NOBTOPEHUe
OCHOBHbIX  MPUEMOB  peLLeHUA cucTem;
pelleHne YypaBHEHWA C NPUMEHEHWEM BCeX
npuemoB  (pasfioXXeHUs) Ha  MHOXUTENN,
BBEAEHNA HOBbIX HEWU3BECTHbIX, MOACTaHOBKM,

rpaduyeckoro metoga).



3. YCNoBUA PEANNIALNN MPOTPAMMBbI ANCUNMNNHBI
3.1 Tpeb6oBaHUA K MaTepuasibHO-TEXHUYECKOMY
obecrneyveHuto

MporpamMmmoit y4ebHOW ANCUMNANHBLI peann3yeTcs B y4ebHOM KabuHeTe
MaTemaTUKMW.
O6opypaoBaHue y4yebHOro KabumHera:

*  MHOrO(MYHKLMOHANbHbIA KOMMEKC NpenojaBaTens;

e HarnagHble nocobusa (KOMNeKTbl y4ebHbIX Tabnuy, niakaTos, NOPTPETOB

BbIJAKOLLMXCA YYEHbIX-MaTeMaTUKOB 1 Ap.);

*  VH(pOPMaUNOHHO-KOMMYHUKATUBHbIE CPEACTBa;

e  3KpaHHO-3BYKOBble Moco6us;

*  KOMMJIEKT TEXHMYECKON AOKYMEHTaLMKN, B TOM YuC/e nacnopTa Ha
cpefcTBa 00yYeHMs, UHCTPYKLUMUW MO UX UCMONb30BaHUID U TEXHMKE
6e30MacHOCTU;

*  OUOGNNOTEYHBIA (POHA.

3.2 WHhopmaumoHHoe obecrneyveHmne
NH(opMaLnoHHoe obecrieyeHne 006yUYeHNS COAEPXKNUT rnepevyeHb PeKoOMeHayeMblX

yUebHbIX U3aaHNIA, VIHTepHeT-pecypcoB, AONONHUTENLHOW NUTEPaTYpbI.
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7.Math.ru. Matematnka n obpasosaHue. Http://www.math.ru

8.Allmath:ru - Bca maremaTtuka B ogHoM mecTte htto://www.allmath.ru

9. EgWorld: Mup matematnyeckmx ypaBHeHnin http://egwjrld.ipmnet.ru

10. Bcs aneMeHTapHas mateMaTuka: CpefHsas maTeMaTuyeckas UHTEPHET-LWKONa.
http://www.bym math.net

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

12. 'patmkun yHKumin  http://graphfunk.narod.ru

13. Anpjaktrnyeckme maTtepuasnbl No MHOPMATMKE N MaTeMaTuUKe.
http://comp-science.narod.ru

14. AnckpeTHaa matemMaTtuka: anroputmbl (npoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

15. E3 no matemaTuKe: NMOAroTOBKa K TeCTUpOBaHuUto http://www.yztest.ru

16. 3afiayHuMK 419 NOATOTOBKM K onMMnunagam no martematmke http://tasks.ceemat.ru

17. 3aHUmaTeNbHasg mMaTtemaThka — LUKOJIbHUKaM (OnnMmnuagbl, Urpbl, KOHKYPCbl MO
maTematuke) http://www.maht-on-line.com

18. NHTepHeT — npoekT «3agaun» http://www.prodlems.ru

19. Matemartunyeckue aTroabl http://www.etudes.ru


http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-
http://www.exponenta.ru
http://mat
http://www.matematiks.ru
Http://www.math.ru
http://www.allmath.ru
http://egwjrld.ipmnet.ru
http://www.bym
http://www.neive.by.ru
http://gr
http://comp-science.narod.ru
http://rain
http://www.yztest.ru
http://tasks.ceemat.ru
http://www.maht-on-line.com
http://www.prodlems.ru
http://www.etudes.ru

20. MaTemaTuKa on-line cnpaBo4yHas UHMopMaLMa B MOMOLb CTYAEHTY
http://www.manhtm.hl.ru

21. MatemaTtuvKa B MOMOLLb LIKOJIbHUKY U CTYAeHTY (TecTbl No matematuke online)
http://www.mathtest.ru

22. MaTtemaTunKa gns noctynarowmnx B By3bl  http://www.matematika.agava.ru

23. MatemaTuKa u nporpammupoBaHue http://www.mathhrog.narod.ru

24. MaTemaTunyeckne onmMmnuagbl U onMmnuagHble 3agaum http://www.zaba.ru

25. CallT anemeHTapHOM MmatemaTukn Omutpus IMNywmuHa http://www.mathnet.spb.ru

26. TypHup ropogos — MexayHapogHas mateMaTuyeckasa onuMmnuaga ana
LWKONbHUKOB http://www.turgor.ru

27. www .school-collection.edu.ru (EanHas Konnekunm um@posbix 0bpasoBaTe/ibHbIX

pecypcos).


http://www.manhtm.hl.ru
http://www.mathtest.ru
http://www.matematika.agava.ru
http://www.mathhrog.narod.ru
http://www.zaba.ru
http://www.mathnet.spb.ru
http://www.turgor.ru
http://www.school-collection.edu.ru

4. KOHTPOJIb 11 OLLEHKA PEY/IbTATOB OCBOEHWS YUEBHOM
ANCLUUNNNHDBI

4, KOHTPOJ1b N1 OLUEHKA PE3YJIbTATOB OCBOEHWA ANCLNTTNTNHDI
KOHTpOo/ibHaa OLeHKa pe3ynbTaToB 0CBOEHUS AUCLIUMAUHBI OCYLLECTBSETCS
npenojaBaTesieM B NMPOLecce NPoBeeHUs NPaKTUYECKUX 3aHATUIA 1 N1abopaTopHbIX

paboT, TECTUPOBAHMSA, a TAKXE BbIMOHEHNS 00yYarOWMMUCA MHANBUAYaNbHbIX
3aflaHNi, NPOEKTOB, UCCNef0BaHNA.

Pe3ynbTaTbl 06yUeHUs

(0CBOEHHbIE YMEHWUS, YCBOEHHbIE
3HaHuSA)

AJII'EBPA

YMETb:

*  BbIMONHATL apuPMeTHyecKue
NeNCTBUS HafJ YuMcnamu, coyetas
YCTHble U MUCbMEHHbIE NPUEMbI;
HaXo4UTb MPUOBNMKEHHbIe
3HaYeHUs BE/IMYMH W MOTrPeLLIHOCTH
BblUMCNEHNIA (abCONMOTHasA W
OTHOCUTeNbHasA); cpaBHMBaATb

YMCNOBbIE BbIPAKEHUS; MpaKTUYecKne 3aHATHS.
*  HaxXOAMTb 3HAYEHNS KOPHS, TecTupoBaHue.

CTeneHu, norapugma, KOHTpONbHbIe PaboThl.
TPUTOHOMETPUYECKUX BblPaXeHWIA

Ha OCHOBe onpepjeneHus,

MCNONb3Ys NP HEOBXOANMOCTH

MHCTPYMEHTasIbHble CPeACTBa;

MO0/Ib30BaTbCA NPUOIVKEHHO

dopMbl U METOAbl KOHTPOS U OLEHKM
pe3yNbTaToB 00yYeHUs

[NMpakTnyeckue 3aHATUA,
nHAnBUAyasbHblE MPOEKTHI.

OLLEHKOW Mpy NpaKTU4ecKmx MpakTUYecKune 3aHATUS.
pacyeTax; NHavBnAayanbHble MNPOEKTHI.
e BbIMOMIHATb NPeo6pa3oBaHus BHeayguTopHas caMocTosATe/lbHas

BbIPaXKEHWIA, MPUMEHAS opMyNbl,  paboTa
CBSI3aHHbIE CO CBOCTBAMM

CTerneHen, norapugmos,
TPUTOHOMETPUYECKNX DYHKLNIA;

MNCNO/b30BaTb NPUOOPETEHHbIE
3HaHNA U YMeHUs B
NPaKTUYECKON AeATe/IbHOCTU U

MOBCEAHEBHOMN XIN3HW: MpaKTUYecKne 3aHATH.

e [N14 NpaKTUYeCKMX pacyeToB No PacueTHO-rpatunyeckne 3agaHus
(hopmynam, BKIOYaA POPMY/ibl,
cofepxallme CTeneHun, pagnkansl,



norapugmbl n
TPUTOHOMETPUYECKME PYHKLNN,
NCMNO/b3ya NPU HEOO6XOLUMOCTH
CnpaBoYHble MaTepuasbl 1
NpocTeiLlne BblYUCNTENbHbIE
YCTPOWCTBA.

DYHKUMM 1 TpahUKm

YMETb:

*  BbIYUCNATbL 3HAYEHNE PYHKLUKX MO
3aflaHHOMY 3HAYeHUW0 aprymeHTa
Mpu pasnyHbIX cnocobax 3afaHus
QYHKUWNK;

*  OnpefensTb OCHOBHble CBOWCTBA
YMCNOBBIX (YHKLWA,
NNNOCTPUPOBATL UX Ha rpafukax;

*  CTPOMUTb rpaMKu N3yyYeHHbIX
(YHKLMIA, nnnCcTpupoBaTth no
rpagMkKy CBOWCTBA 3/1eMeHTapPHbIX
(DY HKLMIA;

*  UCNOMb30BaTb NOHATUE PYHKLMN
N5 ONucaHus 1 aHanusa
3aBMCUMOCTEN BESINUMH;

NCNOMb30BaTb NPUOOPETEHHbIE
3HAHUA U YMeHUs B
NPaKTUYECKOM AeATe/IbHOCTU U
NOBCEAHEBHOW XU3HMU:

e [NS OMWUCAHMUA C MOMOLLbIO
(PYHKLMI pasinyHbIX
3aBUCUMOCTEN, NpeAcTaB/ieHNs UX
rpaguyeckmn, MHTepnpeTaunm
rpagmkos.

Hayana maTeMmaTnyeckKoro
aHanmsa

yMeTb:

*  HaxoAuTb NPOM3BOAHbIE
3/IEMEHTapHbIX PYHKLUUN;

*  1CNONb30BaTb NPOU3BOAHYIO A/IA
N3yYeHUs CBONCTB (hYHKLMIA 1
MOCTPOEHUS rpauKoB;

*  NPUMEHATb NPOU3BOAHYIO A/15
MPOBeLEeHNS MPUOIVKEHHBIX
BbIYMC/IEHMNI, peLlaThb 3a4a4m
MPUKNaLHOro xapakrepa Ha
HaxoXeHne HanbonbLIEero un

[MpaKTuyecKkune 3aHATUS.
TecTupoBaHue.

[MpakTnyeckme 3aHATUA.
TecTnpoBaHue.

VHanBuayanbHble MPOEKTHI.
TecTnpoBaHue.
KOHTpO/IbHbIE PaboThI.

PacyeTHO-rpatuyeckne 3agaHus
MpakKTuyeckne 3aHATUS.

BHeayauTopHas caMoCTOSTE/IbHAS
paboTa

MpaKTUYecKne 3aHATUS.
NHanBMaYyanbHblie TBOPYECKME 3aaHuns.

[MpaKTU4yecKne 3aHATUS.
TecTnpoBaHue.

[MpakTu4yecKne 3aHATUS.

MpaKTMYecKne 3aHATHS.
PacueTHO-rpatmMyeckne 3afaHus



HaMMEHbLLIEr0 3HAYeHUS,
BbIUMCNIATb B MPOCTEMLLINX CNyyvasx
naowaan n 06bembl C
MCNO/b30BaHMEM ONpeieNeHHOro
MHTerpana,

MCNoNb30BaTb NPUOBPETEHHbIE
3HAHUS N YMeHUs B
NPaKTUYeCcKoii AesiTeNbHOCTU U
NOBCEAHEBHON XU3HU ANS:
pelleHns NPUKNagHbIX 3a4ay, B
TOM 4ncne coumnanbHo-
3KOHOMMUYECKUX N (U3NYECKMX, Ha
Han6oMbLINE N HAaUMeHbLLINE
3HAUYeHUs, Ha HaXOX[EeHMe
CKOPOCTU U YCKOPEHUS,

YpaBHeHUA N HepaBeHCTBA

yMeTb:

pewaTb paunoHabHble,
nokasate/bHble,
norapummyeckue,
TPUTOHOMETPUYECKUNE YPABHEHMS,
CBOAALLMECH K INHENHBIM W
KBaApaTHbIM, a TaKXe
aHaNorMyHble HEPABEHCTBA U
CUCTEMBI;

MCMNOMb30BaThb rpagiMuecKnin Metosq
PELeHNs YPaBHEHWNI 1
HEepaBEeHCTB;

n3o06paxaTb Ha KOOPAMHATHON
MNOCKOCTU peLLeHns ypaBHEHWMN,
HepaBeHCTB U CUCTEM C ABYMSA
HEeN3BECTHbIMMU;

COCTaBNATb M pellaTb YpaBHEHMUSA U
HepaBeHCTBa, CBA3bIBaKOLLME
HEeN3BECTHbIE BE/TMUYNHbLI B
TEKCTOBbIX (B TOM 4uce
NpUKNagHbIX) 3agadax.

NCNoNb30BaTb NPUOBPETEHHbIE
3HaAHUA U YMEHUs B
NPaKTUYECKOM AeATeNbHOCTU U
NOBCEAHEBHOWN XU3HU:

AnAa nNoCTpoeHna n nccnegoBsaHnA

PacueTHO-rpathmyeckne 3afaHus

[MpakTuyecKne 3aHATUS.
BHeayauTopHas camMoCTosATe/IbHaA
paboTa

MpaKTuyeckne 3aHATMS.
NHanBmAayanbHble TBOPYECKME 3aAaHNs.
BHeayauTopHas caMoCTOSTe/IbHas
paboTta

MpaKTn4yeckne 3aHATUA.
PacuyeTHO-rpauyeckne 3agaHus

[MpakTnyeckne 3aHATUA
HanBupyanbHble NPOEKTHI.

[MpaKTuyeckne 3aHATUA
BHeayanTopHaa camocToATe/bHas
paboTa

[MpaKTuyecKne 3aHATUS.
NHavBuAayanbHble TBOPYECKME 3a4aHuS.
KOHTpO/IbHbIE paboThl.



I'IpOCTEVILUVIX MaTeMaTUn4eCKnx

Mojenen. MpaKTnyeckne 3aHATUA.
PacueTHO-rpagmyeckne 3agaHus
Kom6uHaTopuka, cTaTUCTUKA U
Teopusi BepoATHOCTEN

YMEThb:

pelaTb NPOCTeNLLNe
KOMOWHATOpPHbIE 3a4a4 MeTOA0M
nepebopa, a Takxe ¢
NCMNOIb30BaHMEM M3BECTHbIX
(opmyn;

BbIYMUCNATbL B NPOCTEMLIMNX CyYasx
BEPOSATHOCTU COObITUIA HA OCHOBE
noficyeTa uMcna UCcxXo/os;

NHanBuayanbHble TBOPUYECKUE 3aaHus.

MCrMosib30BaTb NPUOOPETEHHbIE PacueTHO-rpadMyeckune 3afaHus
3HaHNA U yMeHUsA B

NPaKTUYECKOM AeATeNbHOCTU U
NOBCEAHEBHOM YXN3HW:

AN9 aHann3a peasbHbIX YNCN0BbIX
[aHHbIX, NpeACcTaB/eHHbIX B BUAE
anarpamm, rpagmkos;

aHanmMsa nHpopmaymn

CTaTUCTUYECKOrO XapakTepa. MpaKTUYeckne 3aHATUS.
FEOMETPUS TecTupoBaHue.

YyMeThb:

pacnosHaBatb Ha H4eEPTEXax U MpakKTUYeCKMe 3aHATUA.
MOAEIAX NPOCTPaHCTBEHHbIE KOHTposibHble paboThl.

(hOpMbI; COOTHOCUTb TPEXMEPHbIE  PacyeTHO-rpaduyeckne 3afaHus
06bEKTbI C X ONUCAHMSAMU,

N300paXKeHNAMMU;
OnucbiBaTb B3aMHOE WccneposaTenbckas paboTta
pacnonoxXxeHne NpPAMbIX 1 [MpaKTnyecKne 3aHATUS.

MIOCKOCTEN B NPOCTPAHCTBE,
aprymeHTupoBaTb CBON CYy>KACHUA  [MpakTuyecKue 3aHATUS.

06 3TOM pacnono>KeHunu, TecTupoBaHue.

aHann3npoBaTb B NPOCTEMLLNX NHanBMayanbHble TBOPYECKNE 3afaHNS.
C/ly4asx B3aMMHOe pacrnosioXeHue

06bEKTOB B NPOCTPAHCTBE; MpakTuyeckne 3aHATUA.

n306paxkatb OCHOBHbIE

MHOrOrpaHHUKN 1 KpYrible Tena; MpakTUyeckne 3aHATUA.

BbIMOMHATb YEPTEXNM MO YCIOBMSAM  PacyeTHO-rpatMyeckmne 3agaHus
3afav;

CTPOUTb NPOCTENLLNE CEYEHMA

Kyba, Npu3mMbl, Nnpamunisbl,

pewwartb NAaHUMETPUYECKME U PacuyeTHo-rpaduyeckne 3afaHns



NpocTeillne CTePeOMeTPUYECKUE
3a/lauM Ha HaxoXAeHue
reoMeTpuyecKnx BeNNYnNH (ANuH,
yrnos, naowagen, o6bemoB);

*  UCNONb30BaTb MPU PeLLEeHNN
CTepeoMeTpUYECKUX 3aaau
nnaHMMeTpuyeckne akTbl 1
MeToApbl;

*  MNPOBOAWTb AOKa3aTeflbHble
paccy>XieHns B X0Ae peLLeHns
3agau;

NCrnonb3oBaTb NMPUOGPETEHHbIE
3HaHUS N YMEHUA B
NPaKTUYEeCKOM AeATeNbHOCTU U
NoBCeAHEBHOM YXN3HW:

e [N1A uccnefoBaHus
(MogennpoBaHMA) HECNOXHbIX
nNpakTUYecKnX cUTyauynin Ha
OCHOBE M3YYeHHbIX (hopMy K
CBOMCTB (hUryp;

*  BblYMCNEHUS 06BEMOB U NOLLajel
MOBEPXHOCTEN MPOCTPAHCTBEHHbIX
TeN Npu pewweHnn NPakTUYecKnx
3aja4, Mcnosb3ys npu
Heo6X04MMOCTU CNPaBOYHNKM
BblYUCNINTENbHbIE YCTPONCTBA.

3HaTb/ chopmmpoBaTh:

-NpeACTaBNEHNS O MaTEMATUKE Kak
4acTV MUPOBOWA KYNbTypbl U MecCTe
MaTemMaTWK/ B COBPEMEHHOIA
LMBUAM3ALMM, CNOCOGAaX ONMCaHMs
SIBNEeHWI peanbHOro Mupa Ha
MaTeMaTUYECKOM S3bIKE;

- NPeACTaBNEHNS 0 MaTEMATUYECKUX
MOHATMSAX KaK BaKHerLmnx
MaTeMaTUYECKNX MOAENSX,
MO3BONIAKOLNX ONUCLIBATL W M3yyaTb
pasHble NPOLECChl N ABNEHUS;
MOHVMaHNe BO3MOXHOCTM
aKCMOMAaTUYECKOro NoCTPOEHUS
MaTeMaTUYeCKNX TEOPUIA;

[MpakTuyecKne 3aHATUS.
TecTupoBaHue.

NHanBMayanbHble TBOPUYECKME 3afaHus.

[MpakTu4yecKne 3aHATUS.
KoMnbloTEpHOe TecTUpOBaHMe.
KOHTpO/IbHbIE paboThl.

NHanBuayanbHble NPOEKTHI.
MpaKTUYeckue 3aHATUS.
PacueTHO-rpagmyeckme 3afaHus
KOHTpoNbHble paboThl.

NHOnBMAYyanbHble MPOEKThI.
BHeayauTopHas camoCTOsTe/IbHAS
paboTa

NHanBuayansHble NPOEKTHI.
TecTnpoBaHue.



NNAHVNPOBAHWE YUYEBHbIX 3AHATUA C NCMOJ/Ib3OBAHNEM AKTUBHbIX
N MHTEPAKTUBHbIX ®OPM NN METOAOB OBYHYEHWA

Ne
n/n Tema yyebHoOro
3aHATUA

1. TpuroHomeTpuyeckasa n
rnokasaresfibHas hopmMa
KOMMEKCHbIX Yuncer.

2. MpsMble U NNOCKOCTU B

MpPOCTPaHCTBE.

3. PelwieHune
TPUTOHOMETPUYECKUNX
ypaBHEHWI
MOBbILLEHHOW
CNIOXXHOCTH
Mnowasab NOBepPXHOCTH
yacTeli wapa
5. MpunbnuxeHHble METOAbI

BblUMC/IEHUA
onpeaeneHHoro
NHTErpana

e

AKTUBHbIE U
NHTEePaKTUBHbIE
(hopMbl U MeTOAbI
06y4yeHuns
pasbop
KOHKPEeTHbIX
cUTyaumi
MeTof paboTbl B MasbIX
rpynnax: Kpyrnbli cTon
meTof «Cutyaumsa-
ynpa>KHeHue»

MeTO[, «MO3roBOMA
LUTYPM»
[enoBas urpa

(hopMupyeMble YHUBEPCANIbHbIE
yuyebHble AeiNcTBuUS

NTNYHOCTHbIE

JINYHOCTHLIE, KOMMYHUKATUBHbIE

NO3HaBaTE/IbHbIE.

pPerynaTuBHblE

KOMMyHI/IKaTI/IBHbIe, JINYHOCTHbIE



NINCT NBMEHEHWI N AONONHEHWWN, BHECEHHbIX B

PABOYYHIO NMPOIrPAMMY

Ne M3MeHeHWs, faTa BHECEHUSA W3MeHeHus;
CTpaHuubl C USMEHEHUNEM,

BblN10O
OcHoBaHue:
Moanuch nnua BHECLEro N3MeHeHns

No M3MeHeHWs, AaTa BHECeHUA W3MEHEHWS;
CTpaHuLbl C U3MEHEHNEM;

Bbl/1O0

OcHoBaHue:

Moanuce nnua BHeCWEro N3MeHeHNs

Ne M3MeHeHWs, faTa BHECeHUS W3MEHEHWS;
CTpaHULbl C U3MEHEHUEM;

Bbl/10

OcHoBaHMue:

Mognuce nnua BHECLLEro N3MeHeHNs

Ne M3MeHeHus, fgaTa BHECEHUA W3MEHEeHWUS;
CTpaHuULbl C U3MEHEHNEM;

BblNO

OcHoBaHMue:

Moanuck NnuUa BHECLLEro N3MEHEHNS

No

CTANO

CTAJIO

CTANO

CTANO

40



