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Paboyasa nporpamma y4yebHoW aucumnnumHbl MaTtemaTuka paspaboTaHa B
COOTBETCTBUM C TpeboBaHMAMU (hefepanbHOro rocyfapCTBEHHOIO
obpa3oBaTenbHOro cTaHgapTa cpegHero obuiero obpasosaHus (ganee - rocC),
(beflepaibHOro rocyAapCTBeHHOro cTaHjapTa cpefHero npodeccuoHanbHOro
obpasoBaHuns (pganee - CIO) npogeccumn 35.01.14 «Mactep No TEXHUYECKOMY
06CNY>XMBAHUD N PEMOHTY MALUMHHO-TPAKTOPHOrO napka», pPeKoMeHaauusamMu
Mo opraHusauuMmM nony4vyeHUs cpepgHero obulero obpasoBaHMA B npegenax
OCBOEHMA  o0b6pasoBaTeflbHbIX  MNpoOrpaMm  CpefHero  npogeccMoHarbHOro
ob6pa3oBaHMsi Ha 6Ga3e OCHOBHOro 06Lero o6pasoBaHUsA C y4eTOM TpeboBaHMiA
(hefepanbHbIX FoCyAapCTBEHHbIX 06pa3oBaTe/lbHbIX CTAHAApPTOB WM MOyYaeMol
cneunanbHOCTX WUAW npodgeccun CpefHero npogeccnoHanbHOro obpasoBaHuA
(nnuceMo  [enapTtameHTa rocyfapCTBEHHOW MNOMUTUKM B cepe NOATOTOBKM
pabounx kagpos v AMNO MwuHo6pHaykm Poccum ot 17.03.2015 Ne 06-259),
NPUMEPHON  MporpaMmbl  yyebHOM  gucumnanHbl  Martematmka  And
npogeccnoHanbHbIX  06pa3oBaTeflbHbIX — OpraHusauuii, pPeKoOMeHA0BaHHOW
denepanbHbIM FOCYAapCTBEHHLIM aBTOHOMHBLIM yupexaeHuem «®degepanbHbli
MHCTUTYT pas3sutua obpasoBaHusa» (ganee - ®PrAY «dPUPO») B KayecTse
MPUMEPHO nporpaMmbl  ANA  peanun3auyuMyM  OCHOBHOW NpogeccMOHabHOM
obpasoBaTtenbHO nporpammbl CIMO Ha 6a3e OCHOBHOrO 06Lero o6pasoBaHus C
nonyyeHMem cpefHero obuiero obpasoBaHusA, NpoTokon Ne 3 OT «21» uoNs
2015r, . peructpaunoHHbIin HoMep peueH3nm Ne 375 oT «23» wuwons 2015r.
OrAY «dMPO», ¢ UsMmeHeHusmu ot 25 mas 2017 r.,

MaTtemaTumKa N3y4yaeTcs Kak 6a30Bbli1 yueO6HbIi npegmet
06Le06pa3oBaTeNbHONO LUK/ NPOgecCuoHanbHbiX 06pasoBaTe/isHbIX MNporpaMm
no npodgeccun CIMO TexHuyeckoro npoguna Ha 6ase OCHOBHOro (o6uero)
obpazoBaHus 35.01.14 «MacTtep Mo TEXHUYECKOMY OOCNY>XMBAHUIO U PEMOHTY
MalLUNHHO-TPAKTOPHOIO MapkKa», BXOAsLlEeA B COCTaB YKPYMHEHHOW rpynnbl
npoteccuin 35.00.00 CenbCKoe, NeCHOE U PbIGHOE XO3SUCTBO.
OpraHusauuns-paspaboTyumnk: [ocyfapCcTBeHHOE 6HOAKETHOe MPOoecCMoHanbHoe
obpasoBatenbHoe  yupexpgeHue  Camapckol — obnactu «AJleKCeeBCKoe
npoteccuoHanbHoe yuunuuie» n. AaHrapg, ANeKceeBCKWMin pailoH, CamapcKas
06nacTb.



COOEP>XAHUE

1 MacnopT paboyeit nporoammbl 06LLe06pa3oBaTe/IbHON YUeGHOM
ANCUMMNHBI.

2. CTOyKTyoOa 1 cofepxaHue o6Lieo0bpa3oBaTelbHON y4e6HOM
ANCLUUNINHBI.

3. Ycnosusa neanusanuu pabodeil nporpammbl 06LLe06pa3oBaTe/IbHOM
y4YebHON AnCLUNINHBI.

4. KOHTO0O0/Ib U ONEHKa pe3ynbTaToB 0CBOEHMA 06L,e06pa3oBaTenbHOMN
Yy4YeOHOW ANCLUNIINHBI.



1. MACMOPT MPOrPAMMbI YUEBEHOW ANCLUNMTNHbI

MATEMATWKA: anrebpa 1 Hayasia maTeMaTnUyeckKoro aHanmsa, reoMmeTpus

1.1. O6nacTb NPMMEHEHUSI NPOrpaMMbl YUe6HOW AUCLUMNNANHBI

Mporpamma yuyebHon aucuunavHel MATEMATUKA aBnfetcd 4acTbio
obueobpasoBarebHOro Unkna obpasoBaTesibHOW nporpamMmmbl CMO - nporpammbl
MOAFOTOBKM KBanMMPUUMPOBAHHbLIX paboumx, cayxawux (ganee - TMMKPC) no
npogeccnn3ds5.01.14 «MacTep M0 TEXHUYECKOMY OOCNYXXMBaAHUID W PEMOHTY

MaLUMHHO-TPAKTOPHOIo Mapka», TEXHUYECKOro npoduna npogecCMoHaNbHOro
0bpa3oBaHus.

1.2. MecTo yuyebHOn gncumnnmHbl B cTpykType MMKPC

YyebHaa gucumnavHa SBAAETCA  AUCUUNAUMHON  06ueobpa3oBaTe/lbHOMo
Yy4YeObHOro uukKna B COOTBETCTBUM C TEXHUYECKUM MpOduIeM NpPohecCUOHaNbHOrO
06pa3oBaHuS.

YyebHaa AgucumnamHa OTHOCUTCA K npeameTHorW ob6nactm ®roOC cpegHero
obwero o6pa3oBaHMss MmaTemaTuka, o6uwe u3 o06a3aTeNbHbIX MNPeAMETHbIX
obnacrei.

YpOBeHb OCBOEHUSI YY4eOHON AncCUMNAMHbLI B cOOTBETCTBUM ¢ PTOC cpefHero
obulero o6paszoBaHUs 6a30BbIiA.

Peanuzauus  cofepXaHusi  y4yebHOW  AUCUUNANHBI npegnonaraet
cobnofeHne  MNpuHUMNA  CTPOroil  MPEeMCTBEHHOCTM MO  OTHOLIEHU K
cogep>xaHuto kypca MATEMATWK Ha cTyneHun 0CHOBHOro obuiero obpasoBaHus.

B T10 xe Bpema yuyebHas aucumninHa MATEMATUKA  ang
NpoeccnoHanbHbIX 06pasoBaTe/bHbIX opraHusayuii obnapaet
CaMOCTOATE/IbHOCTbIO U Le/IbHOCTBIO.

Pabouas nporpamma yye6Hoi amcumnnanHel MATEMATUKA nmeet
MeXMNpeaMETHYH CBA3b C 06uweobpa3oBaTe/ibHbIMU YYeOHbIMU AUCLUMNINHAMN
«Pursnka», «MIHOCTpPaHHbIN A3bIK», «O6LLeCTBO3HAHME», «VH(opMaTKa»

M npoeccuoHanbHbIMK  AnCUMMNANHAMU «OCHOBbI 3N1EKTPOTEXHUKU», «OCHOBbI
npeanpuHUMaTeIbCTBa.

1.3. Uenn v 3agayv AUCUUN/INHBI - TpeboBaHUA K NAaHUPYeMbIM pe3y/ibTaTam
OCBOEHUSA AUCLUMNINHBI:
CopepxxaHne nporpammbl  «MartemaTuka»  HanpaBfieHO Ha  [LOCTMKeHUe
cneayrowmx Uenen:
e obecneyeHne CHOPMUPOBAHHOCTIN NPEACTaBEHNIN O COUMANbHBIX, KYNbTYPHbIX W
NCTOPUYECKMX (paKTOopax CTAHOBNEHUA MaTeMaTUKW;
» obecneyeHne  C(HOPMUPOBAHHOCTM  JIOTMYECKOrO,  anroOpUTMUYECKOTO U
MaTeMaTn4eCcKoro MblLUeHUS;
» obecneyeHne COOPMUPOBAHHOCTU YMEHUIN MPUMEHATb MOJIYYEHHbIE 3HAHMWA MPU
PeLeHnn pasfinyHbIX 3a4ay;
» obecreyeHnme CHOPMUPOBAHHOCTU MNpPeACTaBAeHU O MaTeMaTuKe KaK 4YacTu



obLeyenioBevyeCKOM KynbTypbl, YHUBEPCa/IbHOM $A3blKe HayKW, MO3BONSAIOLLEM

OMUCLIBATb U M3yYyaTb peanbHble NPOLECChl N ABJIEHNS.

B nporpamMmmy BK/IHOYEHO COAepXaHue, HanpasB/iieHHOE Ha (opMuUpoBaHue Yy
CTYZEHTOB KOMMETEHLNN, HeOBXOAUMBIX ANA KavyeCTBEHHOro ocsoeHmsa OMOIMM CroO
Ha 0a3e OCHOBHOro o6uwero o6pa3oBaHMA C MOJlyYeHMEM CpefHero oo6uero
obpas3oBaHMsA nporpaMmmMbl MOAFOTOBKWM KBaNU(UUMPOBAHHBLIX pPaboumx, CrAyxalinx
(MMKPC).

N3yyeHne yyebHOM AucumnanHbl MaTemMaTuKa 3aBepLlaeTcs  MTOroBOW
aTTectaumen B (PopmMe 3k3ameHa B pamkax ocBoeHus IMTXKPC Ha 6a3e OCHOBHOrO
obuwero obpasoBaHus.

1.4 Pe3ynbTaTbl 0CBOEHMA YY4EOHOMN ANCLMN/INHDI
Pe3y/ibTaTbl OCBOEHWNA Y4eBHON LUCUUNINHDI:

JIMYHOCTHbIX:
- chopMMPOBAHHOCTbL MNPeACTaBNeHUIA O MaTeMaTUKe KakK YHMBepCa/lbHOM $3blKe

HayKW, Cpeactee MoaennmposaHuA SBNEHUA 1 npoueccos, unpaeax wn MeTogax
MaTeMaTUKN,

- MOHMMaHWe 3HAYMMOCTM MaTeMaTUKM AN HayyHO-TEXHMYECKOro Mnporpecca,
chOPMUPOBAHHOCTb OTHOLUEHWS K MaTeMaTMKe KaK K 4acTu 06LeyenoBeyeckol

KyNbTypbl 4epe3 3HAKOMCTBO C WCTOpMel pasBUTMS MaTemMaTUKKW, 3BOMOLMel
MaTeMaTUYeCKUX naei;

- pasBUTME NIOTMYECKOrO  MbILWMIEHUS, MNPOCTPAHCTBEHHOTO  BOOGPaXKeHWS,
anropuTMMYECKOl KynbTypbl, KPUTUYHOCTU MbILINEHUS HA YPOBHE, HEO6XOAMMOM

Ana 6yayuleii npodeccnoHanbHOl AeATeNbHOCTU, ANs NPOLO/MKEHNS 06pa3oBaHUsA U
caMo0b6pa3oBaHus;

- OBnafieHNe MaTeMaTUYeCKUMM 3HAHUAMW W  YMEHUSIMWU, HEeoOXOAUMbIMU B
MOBCEAHEBHOWN XWU3HU, AN OCBOEHUS CMEXHbIX €CTECTBEHHOHAYUYHbIX AUCUUNINH U
ANCUUNIMH NPOgeCcCUOHaNbHOr0 UukKna, AN nonyyvyeHus obpasoBaHUs B 061acTsX,
He TpebyloWwmX yrny6neHHon maTeMaTMUYeCKON NOArOTOBKY;

- TOTOBHOCTb WM CMOCOBHOCTbL K 06pasoBaHWIO, B TOM 4ucne camoobpa3oBaHUIo,
Ha MNPOTSHKEHUN BCEM >KU3HW, CO3HATENIbHOE OTHOLWIEHWE K HEMPEPbIBHOMY

00pa30BaHNI0  KaK YCMOBWIO YCMewHo npodeccuoHanbHoli U 06LLeCTBEHHOIA
NeATeNbHOCTY;

- TOTOBHOCTb W CMOCOOGHOCTb K CaMOCTOATE/IbHOW TBOPYECKOW W OTBETCTBEHHOM
[eaTeNbHOCTH;

- TOTOBHOCTb K KONMEKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
ob6pa3oBaTe/lbHON, 06LECTBEHHO MO/IE3HON, YYeObHO-MCCNef0BaTeIbCKOM, MPOEKTHOWN
N OPYrux BuMAax AeATeNbHOCTW;- OTHOLIEHME K MPOGhecCUOoHanbHON AeaTe/lbHOCTU
Kak  BO3MOXHOCTU  y4acTtus B pelleHnn NNYHBbIX, 006LLECTBEHHbIX,
rocyaapCTBeHHbIX, 06LeHaLMOHaNbHbIX NPOGNEM;

* METANPEAMETHbIX:
- YMEHUEe CaMOCTOATENIbHO oOnpeaenAaTb uenn AeatesibHOCTU WU COCTaBJ/iIATbH [M/1aHbl
[EATENIbHOCTU; CaAMOCTOATEJ/IbHO OCYLLECTBJ/IATb, KOHTPOJ/INPOBATb N KOPPEKTUPOBATb



[eATEe/IbHOCTb, ncnosb3oBatb BCE  BO3MOXXHblE  pPecypcCbl And  AOCTUIXKEHUA
MOCTaBAEHHbIX LI,G!'IGVI n peannsaunn nnaaHoOB AEATENNbHOCTN, Bbl6|/|paTb YCnewHbIe
cTpaTernn B pasiMyHbIX CUTYaLUNAX;

- YMeHue MpoAyKTMBHO 06LaTbCs M B3aMMOAENCTBOBaTb B MPOL,ECCe COBMECTHOM
[EeATENbHOCTN,  YUYUTbIBaTb  MO3UUMKM  APYTUX  YYACTHUKOB  [eATeNbHOCTH,
3 (PeKTUBHO pa3pellaTb KOHMPIUKTDI;

- BlageHne HaBblKaMW Nno3HaBaTe/IbHOW, y‘-IE6HO-I/ICC]'Ie,U,OBaTEI'IbCKOI7I " I'IpOGKTHOIZ
[eATeNbHOCTN, HaBblKaMW pa3peLleHnA npo6ne|v|; CMOCOOHOCTb W TOTOBHOCTH K
CaMOCTOATENIbBHOMY MOWUCKY METOAOB pPeELEeHNA NMpPaKTU4eCcKunx 3agady, MPUMEHEHUIO
pa3nnMyHbIX METOA0B MNMO3HAHUA,

- TOTOBHOCTb M  CMOCOGHOCTb K  CamMOCTOATENIbHOW  MH(OPMaLUOHHO-
NMo3HaBaTe/IbHON AesTeNbHOCTU, BK/KOYas YMEHWe OpPUEHTUMPOBATLCA B PasIMYHbIX
MCTOYHMKAX  WH(OpMaLMK,  KPUTUYECKM  OUEeHMBATb W UHTepPrnpeTUpoBaTb
MH(OPMaLNIO, MONYYAEMYIO U3 Pa3/IMYHbIX NCTOYHUKOB;

- BfafleHne A3blKOBbIMW CpeAcTBaMU: YMeHMe $CHO, NIOTMYHO W TOYHO Wu3naratb
CBOO TOYKY 3pEHUA, UCMNONb30BaTh afeKBaTHbIE A3bIKOBbIe CPELCTBa;

- BNafleHVe HaBblKaMW MO3HaBaTe/lbHOW pedieKCUn Kak O0CO3HAHMSA COBepLUaeMblX
[OENCTBUMA N MbICIUTENbHbLIX NPOLECCOB, UX Pe3ynbTaTOB M OCHOBAaHWM, rpaHunL, CBOEro
3HaHUSA N He3HaHWSA, HOBbIX MO3HaBaTe/IbHbIX 3a4ay WU CPefCTB AN UX LOCTUXKEHUS;

- LeNeyCTPpeMNEHHOCTb B MOMUCKaX W MNPUHATUWU pelleHunid, coobpasuTelbHOCTb W
NHTYMLMSA, pasBUTOCTb MPOCTPaHCTBEHHbIX npeacTaBneHuUI; CMOCOGHOCTb
BOCMPMHMMATb KPacoTy U rapMOHUIO MUPa;

npeaMeTHbIX:

- C(hOPMMPOBAHHOCTb NpPeACTaB/IEHNA 0 MaTeMaTMKe Kak 4yacTh MUPOBON Ky/bTypbl U
MecTe MaTemMaTVKW B COBPEMEHHOW LUMBWAM3aLMK, Cnocobax OnucaHus ABEHWIA
peanbHOro Mmpa Ha MaTeMaTu4yeCckoM A3bIKE;

- ChOpMMPOBAHHOCTb  MPEACTaBNEHU O  MaTeMaTMYeCKMX MOHATUAX  Kak
BXXHEWNLIMX MaTemMaTU4yeCKUX MOLEeNAX, No3BOMAIOLMX ONUCbIBATL U U3yYaTb pasHble
MPOLECCbl W ABNEHUA; MNOHMMaHWe BO3MOXHOCTM aKCMOMAaTUYeCKOro MOCTPOeHUS
MaTeMaTUYeCcKUX Teopwui; - BfafeHne MeToJaMn [0Ka3aTe/lbCTB W airopuTMoB
PeLleHns, yMeHne KX MPUMEeHATb, NMPOBOAMTbL [OKa3aTe/lbHble PacCyXAeHus B Xopne
peLleHns 3afay;

- BNafileHWe  CTaHZapTHbIMW  NPUEMaMW  pelleHUs  pauuoHasibHbIX U
MppaLnoHanbHbIX, NoKasaTe/lbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUIA ©
HepaBeHCTB, UX CUCTEM; UCMOJIb30BaHME TOTOBbIX KOMMbIOTEPHbLIX MPOrpamm, B TOM
yncne A0S MNOWCKa MNyTU peleHns U WANKCTPauumn pelleHns YpaBHEHUW W
HepaBeHCTB;

- C(hopMMPOBAHHOCTbL MpeACcTaB/ieHUA 06 OCHOBHbLIX MOHATUSAX MaTemMaTUyecKoro
aHanMsa W WX CBOWCTBAax, BflafileHWe YMeHUEeM XapakKTepu3oBaTb MNOBefeHMe
(YHKUWIA, CNOJSIb30BaHWE MOIYYEHHbIX 3HAHUI ANA ONMCaHWA U aHanm3a peasibHbIX
3aBMCMMOCTEW;

BNafleHne  OCHOBHbIMW  MOHSATUAMW O  MNJOCKMX U NPOCTPAHCTBEHHbIX
reoMeTpUYecKMX (urypax, Ux OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHWS
pacrno3HaBaTb TeoMeTpUYecKne (Urypbl Ha 4YepTeXxax, MOAENsX U B peasnbHOM
MUpe; MPUMEHEHWe W3YYeHHbIX CBOWCTB FeoMeTpuyeckux uryp u copmyn ans



peLLeHns reoMeTpuYecKnx 3afad 1 3agayd c NpakTUYeCKUM Cofep>KaHUEM;

- C(hOpMUPOBaAHHOCTbL MPEACTaB/EHMI O npoueccax U ABMEHUAX, UMEHOLLMX
BEPOATHOCTHbIN XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peanbHOM MUpe,
OCHOBHbIX MOHATUAX 31EMEHTaPHON Teopun BEPOATHOCTEN; YMEHWUA Haxo4uUTb U
OLEeHVBaTb BEPOATHOCTU HACTYMaeHUs COObITUIA B NPOCTEALLNX NPaKTUYECKUX
CUTYyauusiX M OCHOBHble XapaKTEPUCTMKMN ClyyalHbIX BENNYUH; - BfafeHue
HaBblKamMW MCMNO/b30BaHNA TOTOBbIX KOMMbIOTEPHBLIX MPOrpamMmM Mnpu peLleHnn 3ajau.
OcBoeHVE cofepXKaHusa yyebHON aucumnamHbl MatemaTunka obecneymnBaeT
(hopMMpoBaHMe ¥ pa3BUTUE YHUBEPCA/IbHbIX YYeOHbIX AeACTBUIA B KOHTEKCTE
MPeeMCTBEHHOCTN (HOPMMUPOBAHUSA 06X KOMMETEHLMWIN;

- BflafleHne HaBblKaMW WNCMO/Ib30BaHWSA TOTOBbIX KOMMbIOTEPHLIX MporpaMMm mnpu
peLLeHnmn 3amau.

OK 1 TloHMMaTb CYWHOCTb K CcOUMaNnbHYK 3Ha4YMMOCTb OyAyllein npodeccun,
MPOABNATL K HEW YCTONUYMBbIA UHTEpPEC.

OK 2. OpraHn3oBblBaTb COOCTBEHHYIO [AeATe/bHOCTb, UCXOAA M3 Lenn u cnocobos ee
[AOCTUXKEHNSA, onpefieNIeHHbIX PYKOBOAUTENEM.

OK 3. AHanusmpoBatb pabouyro CcUTyauuto, OCYLLECTBAATL TeKYLW WA N MUTOrOBbIN
KOHTPO/b, OLEHKY M KOPPEKLUIO COOCTBEHHOMN AeATeNIbHOCTU, HECTWU OTBETCTBEHHOCTb
3a pe3ynbTaTbl CBOEN paboThl.

OK 4. OcyuwectBnsaTb MNOUCK WH(OpMauum, Heobxoaumoln ans 3¢(eKTUBHOIO
BbIMOMIHEHWA MPO(eCCUOHaNbHbIX 3a4au.

OK 5. Wcnonb3oBaTb MHMOOPMALUNOHHO-KOMMYHUKALMOHHbIE  TEXHOMOMMN B
npogeccnoHanbHOM AeATENbHOCTH.

OK 6. PaboTtatb B KOMaHfe, 3a(h(heKTUBHO 00LLaTLCA C KO/leramu, pykKoBOACTBOM,
KNMeHTamMu.

OK 7. OpraHun3oBblBaTb COBCTBEHHYK [eATeNIbHOCTb C Cco6Mt0feHneM TpeboBaHWUi
OXpaHbl TPyAa 1 3KONOrn4eckoin 6e3onacHoCTu.

OK 8. cnonHATL BOMHCKYHO 0643aHHOCTb, B TOM YMC/E C NPUMEHEHUEM MONYYEHHbIX
npoeccnoHanbHbIX 3HaAHWI (AN OHOLWENR).

Buabl yHMBepcanbHbIX yYeOHbIX Ob6uwune KOMNETEHL NN
NeNCcTBUI
(8 cootBetcTBUM ¢ DTOC CIO no
noocbeccnn™

JINYHOCTHbIE OKI. ToHnMaTb CYLWHOCTb 1 CoLMaIbHYH
(o6ecneynBatoT LLEeHHOCTHO-CMbIC/IOBYHO 3HaYMMOCTb CBOeli 6yayLuelt npodeccun,
OpUEHTaL M0 06YYAIOLLNXCS U OPUEHTALMUIO B mposiBAATL K Hell YCTONUMBLIN UHTEpeC,
counanbHbIX PONAX N MEX/TNYHOCTHbIX OK3. AHannsupoBaTb paboyyto
OTHOLLIEHNAX) CUTYaLMIO, OCYLLECTBAATL TEKYLU 1

NTOTOBbI KOHTPO/Ib, OLEHKY W
KOPPeKLMo COBCTBEHHOMN AeATENbHOCTH,
HECTWN OTBETCTBEHHOCTb 3a pe3yNbTaThl
CBOEN paboTbl.



PerynatneHble: OK2. OpraHun3oBbIBaTb COGCTBEHHYHO
uenenonaraHune, niaHpoBaHue, [eATeNbHOCTb, BbIGUPaTh TUMOBbIE METOAbI U
Cnoco6bl BbINO/HEHUS
OK 7. OpraHun30BbIBaTb COGCTBEHHYO
[eATeNIbHOCTb C CO6/0eHeM TpeboBaHuWit
OXpaHbl TPy 1 3KO/IOTMYeCKoi 6e30MacHOCTM
MPOrHO3MpPOBaHMe, KOHTPOsIb (KoppeKuus),
camoperynsuus, oueHka (obecneumsaroT
opraHusaumio 06yvaroLLMMUCs CBOel
y4ebHOW fesTeNbHOCTN)

OKS3. AHanuanposaTb pabouyto cutyauutio,
OCYLLLECTBATb TEKYLLNIA N UTOTOBbIN
KOHTPO/b, OLEHKY ¥ KOPPEKLMIO
COBCTBEHHOWN AeATENbHOCTU, HECTK
OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOEW

paboThbl
Mo3HaBaTesbHble OK4. OcyLuyecTBadTb NOUCK U UCNONb30BaHNE
(oGecrneunBatoT UcCreA0BaTENbCKYHO NH(opMaLun, HeobxoanMmon ansa 3HeKTUBHOIO

KOMMETEHTHOCTb, yMeHe paboTaTh ¢ BbINOMIHEHNSA NPOJECCMOHaNbHbIX 3aad,

MH(opmaLneil) NPOhECCUOHANBHOTO 1 IMYHOCTHOTO Pa3BUTHS,
OKS5. Vcnonb3oBatb MHPOPMALMOHHO-
KOMMYHWKALNOHHbIE TEXHONOTNN B
npoeccrMoHanbHOM AeATeNbHOCTH,

KoMMYyHUVKaTUBHbIE OKG6. PaboTaTb B KO/INIEKTVBE 1 B KOMaHAe,

(o6ecneumBaroT coLManbHYHO 3(h(heKTMBHO 06LLATLCA C KOMeramm,

KOMMETEHTHOCTb N YYET Nnosnunn apyrnx PYKOBOZCTBOM, MOTpebuTenamu,

NoJen, yMeHue cnyLaTh 1 BCTynaTb B

Amanor, yyactsoBaTb B KO/JIEKTUBHOM OK 8. McnonHaTb BOWMHCKYH 0053aHHOCTb, B TOM

o6cyxaeHnn npobnem, B3anmogeincreosats u  H1C/IE c NPUMEHEHNEM MONYHEHHbIX

COTPYAHMUATb CO CBEPCTHUKAMM 1 npoeccrMoHanbHbIX 3HaHWIA (AN15 OHOLLEN).

B3POC/bIMN)

1.5 Ko/n4ecTBO 4acoB Ha OCBOEHME NPOrpaMMbl YY4e6HON ANCUMNNHDI

MakcumanbHas yyebHaa Harpyska obydvarowierocs - 428 4acos, B TOM YKCTIE:
- obA3aTeNibHaA ayaMTopHas yyebHaa Harpyska obyuyatowierocs - 285 4acos;
- camocToATeNnbHas pabota obydatouierocs- 143 yacos.



2. COIAEPYXAHWE YYEBHOWM ANCLUMAVNHbBI U
TEMATUYECKOE MJAHUPOBAHUE

2.1. O6beM yuebHOM ANCUUNANHBI U BUAbI YY4e6HON paboThl

Bug yuebHol paboTbl O6bem yacos
MakcnumasibHaa yyebHasa Harpyska (Bcero) 428
Ob6sna3aTenbHasa ayaguTopHasa yyebHas Harpyska (Bcero) 285
B TOM Yucne:
nabopaTopHble 3aHATUSA -
NPaKTUYECKME 3aHATUA o7
KOHTPO/IbHble PaboThbl 14

VIH,EI,VIBI/I,EI,yaJ'IbeIVI MPOEKT

CamocTtosiTeNlbHasa paboTa obyyatouierocsi (BCero) 143
B TOM YUC/E:

PaboTa Haj maTepuanoM y4yebHMKa, KOHCMEKTOM NeKLMiA 80
PaboTa ¢ nHopMaLueli B MHTepHETe 37
BbinonHeHne pegepartos 26

VTorosad arrecTauua B (popme JK3aMeHa



2.2 TemaTu4yecKuin nnaH o6pasoBaTe/ibHO ANCLUUN/INHBI

MaTemaTnka
HavnmeHoBaHuMe CopeprxkaHue yyebHoro matepuana, nabopaTopHble paboTbl, NpaKTUYecKne O6bem YpoBeHb
pas/aenoB v Tem 3aHATUA, camocToATe/IbHaA paboTa 0byyaroLmxca yacos OCBOEHUS
1 2 3 4
NMoBTOpPEeHe. BBegeHMe CogepxaHue yyebHoOro matepmana 7 1
N BXO4HOW KOHTPO/1b
MoBTOpeHMe. ToXAeCTBEHHOE Npeobpa3oBaHmne BbIpaXXeHWA. PelleHne ypaBHeHUI 1 6

HepaBeHCTB NepBolM 1 BTOPOI CTeneHW. I'paduKn NMHENHbIX U KBafpaTUUHbIX
(yHKUMIA. PopMysbl N0 FEOMETPUN.

MatemaTuka B HayKe, TEXHUKE, 3KOHOMUKE, NH(HOPMALMOHHBIX TEXHOMOMNAX W
NpaKTUYecKon fesTensHocTW. Llenn v 3agaum n3yyeHus MaTeMaTUKU B
YyUpeXaeHUsAX cpeaHero npogeccMoHansHoOro o6pasoBaHus.

NabopaTtopHble paboThbl
lNpakTnyeckne 3aHATUA
KoHTponbHble paboTbiNel.MNMoBTOpEeHMe (BXOAHON KOHTPO/Ib) 1
CamocTonaTefibHas paboTa obydatoLmxcs
CamocTosTenbHasa paboTa Nel MogroToBka K npeseHTayun «Pofib MMecTo 2
MaTeMaTMWKN B COBPEMEHHOM MUPE»

PA3LEN 1. PA3BBUTVE MOHATUA O HNCIJIE.

Tema 1.1 CopepskaHuie y4ebHOro Mmarepuana 12 2
Pa3BnTue NOHATNS O Llenble 1 pauuoHanbHble yucna. [eiicTBUTeNbHbIE Yncna. 9

yncne )
MpubnvxeHHble BbluncneHns. MprubIMKXEHHOe 3HaYeHe BEIMYMHbI U MOTrPeLLHOCTH
NpueNMmKeHNA. KomnnekcHble Yncna.
NabopaTopHble paboTbl

MpakTnyeckasa pabota Nel: «ApudmeTnyeckne AeACTBUA Ha YMCiamu, 2
HaxoXaeHne MNPUONMKEHHbIX 3HAYeHWA BENMYUH W MOrpeLLHOCTen



Tema 2.1
KOpHU 1 cTeneHun

Tema 2.2
Norapugm.
Jlorapudgm vncna

BblunCNneHnin (abCONOTHOM U OTHOCWUTE/IbHOI), CPABHEHWNE YMCIIOBbIX
BblpaXKeHUI»
KoHTponbHas pabota Ne2 «Pa3BuTUe NOHATUA O YmC/e»

CamocToATeNbHas paboTa 0byyatoLMXCs:
CamocToaTenbHas paboTa Ne2: «PelueHne 3agaHunii 63 TOYHOrO yyeTa

MOrpeLHoCTel.

CamocTosATeNbHas paboTa Ne3: «PelueHve 3aaHnil C TOYHbIM yYe T OM

MOrpeLLIHoCTeN.

CamocTodaTenbHas paboTa Ned: «IcTopua OTKPbITUSA KOMINNEKCHBLIX YNCEN.
CamocTosiTensHas paboTa Ne5: «/leiicTBMS Hag KOMMAEKCHBIMU YnUCNaMmn.
PA3AEN 2. KOPHW, CTEMEHN N NOI APU®MBbI.

Cogep>xaHue yyebHoro matepmana

KopHW HaTypaibHO CTeneHn M3 Yyncna u nx CBOMCTBA.

CTeneHun ¢ pauyoHasbHbIMU NOKAa3aTeNsiMn, X CBOMCTBA.

CTeneHn ¢ feiCTBUTENbHBIMU NOKa3aTeNsmu.

CBoiiCcTBa CTEMEHN C AeCTBMTENbHbLIM NOKa3aTenem
JNabopaTopHble paboTbl

MpakTnyeckaa paboTa Ne2: «BbluncieHne U cpaBHeHWe KOpHeil. BbinonHeHune
pacyeToB C pagukanaMu. PelleHne NpuKNagHbIX 3a4au».

MpakTuyeckan pabota Ne3: «PelleHMe MppauuOHa/bHbIX  YPaBHEHMWIA.
CpaBHeHue cTeneHeil. Mpeobpa3oBaHMsi BbIPAXEHWUW, COAEPXKALLUX CTEMNeHMW.
PelleHne nokasaTe/lbHbIX YpPaBHEHUIA».

KoHTponbHas paboTa

CamocToATeNbHasa paboTa 0byyatoLmxcs:

CamocTosATenbHas paboTa Ne6: MNoaroToBka ONOPHbIX KOHCNEKTOB MO
Teme «CTeneHun cpaLlnoHanbHbIMK NoKasaTensMu, nx ceoiicTea. CTeneHn
C [eACTBUTENbHbIMU NOKa3aTeNIMM1, UX CBONCTBAx.

Copep>xaHue yuebHOro matepunana

Norapudm uncna. Bbluncnenune norapudmos.OCHOBHOE NOrapudMmnUecKoe
TOX/AECTBO. [lecsTUUHbIE N HaTypasibHble Norapudmbl. JlorapupMmpoBaHme 1
noTeHuMpoBaHmue. [lpaBuna aencTBuii ¢ norapudmamm,

Mepexof K HOBOMY OCHOBaHMUIO.

11

30
13



Tema 2.3
MpeobpasoBaHue
anrebpanyeckmnx

BblpaXkeHW

NabopaTopHble paboTbl

MpakTuyeckasn paboTta Ned: «HaxoxaeHue 3HaueHUA norapugma no
Nnpon3BO/bHOMY OCHOBaHWIO. [lepexof 0T OfHOr0 OCHOBaHUA K ApYrOMYy>».
KoHTponbHas paboTa

CamocTosATeNbHasA paboTa obyyaroLLuxcs

CamocTosaTenbHaa paéomaN©°7 PehepaT «McTOpUs passuTusa norapugmos»

CamocTosATeNbHas paboTa Ne8: «3HauyeHne N UCTOPUS NOHATUA
norapuma.

CogeprkaHue yye6Horo matepuana

Mpeo6pasoBaHue anre6panyeckmx BbipaxXeHUi. MpeobpasoBaHme paLMoHaIbHbIX 1

MPPaLMOHaNbHbBIX BbIPAXKEHWIA.

Mpeo6pasoBaHue CTENEHHbIX, MOKa3aTe/lbHbIX 1 10rapuMmUUYecKnX BblpaXKeHWIA.

NabopaTopHble paboThl

MpakTnyeckas pabota Ne5: «BbluncneHve 1 cpaBHeEHUE norapugMos.

NorapummposaHve U NOTEHLMPOBaHNE BbIPaXXEHNN»

MpakTnyeckasa pabota Ne6: «PelueHne norapumMmnYeckmnx ypaBHeHui.

MpuBAMKEHHbIE BbIYUCNEHUSA U PELLEHUA NPUKNALHbIX 3a4a4».

KoHTponbHasa pabota Ne3 «KopHuU, cTeneHun, norapmdmbl» (py6exxHbiit

KOHTPO/b)

CamocTosATeNbHas paboTa 06yvaroLwmnxcs:

CamocTodATensHas paboTa Ne9: «PelleHne nokasaTeNbHbIX 1

norapuiMmnyecKnx ypaBHeHUN N HepaBeHCTB.

CamocTosATenbHas pa6oTa Nel0: «PelueHne 3agaHnii Ha Nnpeobpas3oBaHus
norapugMUYecKnx BblparKeHnii».

PA3SAEN 3. MPAMBIE N NMNOCKOCTW B NPOCTPAHCTBE.

3.1

B3anmHoe
pacnosioXxeHne NpPsAMbIX
M NJ0CKOCTeM

CopepxaHue yyeGHoOro matepuana

AKCVMOMbI CTEPEOMETPUM 1 MX NPOCTelilune cneacTems. BammHoe
pacnonoXeHve ABYX NpAMbIX B MPocTpaHcTee. MapannenbHOCTb NPAMbIX B
npocTpaHcTBe. MNpun3Hakm 1 cBolicTBa. MapannenbHOCTb NPAMON 1
nnockocTu. Mpu3Haku v ceolicTBa. MapannenbHOCTb MIOCKOCTEN.

24

24
17



Tema 4.1 SnemMeHThbI
KOMOWHATOPUKMK

Mpu3Haky v cBolicTBa. MepneHANKYNAPHOCTb NPAMbIX B NPOCTPaHCTBE.
Mpu3Hak v cBoiiCTBa. MepneHANKYNSPHOCTb MPAMOIA 1 MIOCKOCTK.
MepneHANKYNAP 1 HAKNOHHAsA K N0CKOCTU. TeopemMa 0 TPéX
nepneHAnKynsapax. Yron Mexay nnockoctamu. MepneHanKynsapHoOCTb ABYX
MI0CKOCTEN. Y TON MexXay NpAMOW M NIOCKOCTbIO. [BYrpaHHbIA yron. Yron
MeXAy NJI0CKOCTAMMW.

"eomeTpryeckme npeobpa3oBaHMA NPOCTPaHCTBA: Napasse/bHbIA NepeHoc,
CUMMETPUA OTHOCUTESIBHO MJIOCKOCTW.

MapannensHoe NpoekTMpoBaHue. Mnowagb OPTOroHaIbHOW MPOEKLMMN.
N306paxeHne NPOCTPaHCTBEHHbIX (Uryp.

NabopaTopHble paboTbl

MpakTuyeckas pabota Ne7: «IpuU3HaKy B3aMMHOTO PacrofoXKeHNs NPSMbIX.

Yron mexgy npambimu. B3avMHOe pacrnonoXeHune nNpsiMbiX 1 NIOCKOCTEN.
MepneHANKYNSp U HaKMNOHHaA K NJOCKOCTU. Y T0N MeXAy Npsamon u
M0CKOCTbIO»

MpakTnyeckas paboTa Ne8 «[pu3HaKM 1 CBOMCTBA Napasiie/ibHbIX 1
nepneHAMKYNAPHbIX NJ0CKOCTEN. PaccTosHMe OT TOUKM 40 MAOCKOCTH, OT
NPSAAMOI A0 MIOCKOCTU, PacCTOSHME MeXAY NIOCKOCTAMU, MeXAy
CKpeLLMBatoLLMMNCA NPAMbIMU, MeXAY MPOU3BO/IbHBIMU  (PUrypamm B
NMpPOCTPaHCTBE».

MpakTuyeckas pabota Ne9 «[lNapannenLHoe NPOeKTUPOBaHWE U ero

cBoiicTBa. Teopema 0 NJIOLLaAN OPTOrOHAbHO NPOEKLUM MHOTOYTO/IbHUKA.

KoHTponbHasa pabota Ne4 «[psiMble U NJIOCKOCTM B MPOCTPaHCTBE»

CamocTosATeNbHasA paboTa 0b6yyaroLnxcs:
CamocTosaTenbHada paboTa Nell: «[psmMble 1 NIOCKOCTU B NPOCTPaHCTBE».
CamocTosiTenbHas paboTa Nel2: «B3anMHOe pacnono>XeHne npsambIx v
MNOCKOCTei B NPOCTPaHCTBEY.

PA3LEN 4. KOMBHATOPUKA

CogeprkaHue yyeGHOro matepuana

OCHOBHbIE MOHATUS KOMOUHATOPUKMN.

3afiauv Ha NOACYET ymcna pasmeLLeHnii, NepecTaHoBOK, COYeTaHUM.
PelueHne 3aa4 Ha nepebop BapnaHTOB.

dopmyna 6nHoma HetoToHa. CBOMCTBA GBUHOMMHANBHBIX KO3(W(MLMEHTOB.

13
13

10



Tema 5J1 INoHATHME
BeKTOpa

Tema 6.1

TpeyronbHUK MNackand. PelleHune 3agay
Na6opaTopHble paboTbl

MpakTnyeckasa paboTta Nel0: «/icTtopus pa3BUTUA KOMOMHATOPUKI».
KoHTposnibHasa patoTta Ne5 «KombuHaTopuka» (Py6eXHblil KOHTPONb)

CamocTosTeNbHas paboTa 06yyaroLmXCcs:
CamocTosATenbHas paboTa Nel3: «PelleHve 3a4ay, NpuMeHas opmyny 6uHoma
HblOTOHa».

PA3LEN 5. KOOPANHATbI 1 BEKTOPDI.
CopeprkaHue yyeGHOro maTepuana

MpamoyronbHas (4ekapToBa) cucTeMa KOOpPAWMHAT B npocTpaHcTee. Popmyna
paccToaHMA MeXay ABYMA TOYKaMu.

YpaBHeHus cdepbl, MIOCKOCTU U NPAMONA.

Bektopbl. Mogynb BekTopa. PaBeHCTBO BeKTOPOB. C/OXKeHWe BeKTOpOB.
YMHOXeHWe BeKTopa Ha YMco. Pa3fnoXeHne BeKTOpa Nno HanpasieHuam. Yron
MeXAy ABYMSA BeKTopamu.

MpoeKuuna BeKTopa Ha ocb. KoopanHaTbl BeKTopa. CKanapHoe npovssegeHne
BEKTOPOB. /ICnonb30BaHME KOOPAUHAT W BEKTOPOB MpU PeLLeHun
mMaTeMaTMyeckux 1 MpUKNagHbIX 3agad.

NabopaTopHble paboTbl

MpakTnyeckasi pabota Nell: «BekTopbl. [eNCTBUS C BEKTOPaMMU.

[JekapToBa cuctema KoopauHaT B NPOCTPaHCTBE».

MpakTnyeckana pa6ota Nel2: «JleiicTBUA C BEKTOpamMW, 3afaHHbIMU

KoopAnHaTamun. CKanﬂpHoe npon3seneHne BEKTOPOB. BeKTopHoe
ypaBHEHNE NPAMON U NMIOCKOCTU».

KoHTponbHasa pabota Ne6 «lMoHATME BeKTOpa» (Py6eXKHbIi KOHTPO/Ib)

CamocTosATeNbHasA paboTa 06yyatoLnXCs:
CamocTosATenbHas paboTa Neld: «[lecTBUA Haj BEKTOpaMm».
CamocTodATenbHaa paboTa Nel5: «PeleHne 3agay no Teme «BekTopbi».
CamocTodATenbHas paboTa Nel16 PethepaT Ha TeMy «BeKTOpHOe 3aaHuve
NPAMbIX U NJOCKOCTeEl B NPOCTPaHCTBE»

PA3AE/ 6. OCHOBbI TPUTOHOMETPUN.

CogepxaHue yuyebHoro maTepumana

22

17

10



OCHOBHbIle MOHATUSA

Tema 6.2
OCHOBHBbIe
TPUTOHOMETPUYECKU €
TOX[ecTBa

Tema 6.3
MpeobpasoBaHuA
NPOCTEeNLLNX
TPUTOHOMETPUYECKUX
BblpaXkeH Wl

PafmaHHas Mepa yrna. BpawaTe/ibHOe BUXEHME.
CUHYyC, KOCVHYC, TAHTEHC N KOTaHreHC ymncna.
NabopaTtopHble paboTbl

MpakTnyeckas pab6ota Ne 13: «PafguaHHbIi MeTO4 W3MepeHus YrnoB
BpaLLeHUA 1 CBA3b C rpajyCHON Mepoi».
KoHTponbHas paboTa

CamocToaTenbHasa paboTa obyyaroLmxces:

CamocTodATenbHas paboTa Nel7: «MeTo/fbl U3MEPEHUSA YTI0B BpaLLEHNS».
CamocTosATenbHas paboTa Nel8: «lpumepbl DYHKLMOHABHBIX 3aBUCUMOCTEN B
peaybHbIX NpoLeccax v ABNEHNUAX».

CopepxXaHue y4ebHOro matepuana
OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA. POPMYbl NpuBeAeHUA. DOpMYy/ibl
cnoxeHuna. ®Popmynbl yaBoeHUsA. ®opMy/bl MONOBUHHOIO yrna.

NabopaTopHble paboTbl

MpakTuyeckass pa6ota Neld: «OCHOBHblE TPUTOHOMETPUYECKUE TOX[ECTBa,
(hopMy/ibl  CNOXEHUS U YABOEHNS».
KoHTponbHas pa6oTa

CamocToATenbHasa paboTa Nel9: PedepaT Ha Temy «HenpepblBHbIE
Apo6u»

CamocToATenbHaa paboTa Ne20:PethepaT Ha Temy «[lprmMeHeHune
CNOXKHbIX MNPOLEHTOB B 3KOHOMUYECKMX pacyeT ax».

Copep>xkaHue yyebHOro martepuana

Mpeobpa3oBaHMe CyMMbl TPMTOHOMETPUYECKUX (DYHKLMIA B NMPOM3BEAEHUNE W
NPOW3BEAEHNS B CYMMY.

BblipaXXeHne TPUFOHOMETPUYECKMX (DYHKLMIA Yepe3 TaHreHC MOJIOBMHHOIO
aprymeHTa.

NabopaTopHble paboTbl

MpakTnyeckas pabota Nel5: «[peobpa3oBaHne CyMMbl TPUrOHOMETPUUECKUX
(hyHKUMI B npowv3BefeHMe, NpeobpasoBaHmne Npou3BeLeHus
TPUTOHOMETPUYECKNX PYHKLMIA B CYyMMY>.

KoHTponbHas paboTa

10



CamocTosaTeNnbHasA paboTa 06yyaroLmx:
CamocToAaTenbHas paboTa Ne2l: «WcTopus pasBuTuS W CTaHOBMEHLL
TpUroHoMeTpun ™
CamocToaTenbHasa paboTa Ne22: «PeLleHne TPUroHOMe T PUYECKUX YpaBHEHUI
MOBBILLEHHON CNOXKHOCTU».

Tema 6.4 CogepxaHue yyebHOro matepvana

O6patHble O6paTtHble TPUrOHOMEeTPUYECKME (YHKLMN apKCUHYC,
TPUTOHOMETPUYECKUNE aPKKOCKHYC, apKTaHreHC M apKKOTaHreHe

(DYyHKLMN NabopaTopHble paboThbl

MpakTuyeckasa pabota Ne 16: «Ob6paTHble TPUTOHOMETPUYECKNE (DYHKLNN:
apKCUHYC, apKKOCUHYC, apKTaHreHC».
KoHTponbHas paboTa

CamocTosTeNbHas paboTa 06yyarLmxcs:

Tema 6.4.1 Cogep>aHue y4ebHoOro matepumana
TpuroHomeTpuyecKme MpocTeiiive TPUroHOMETPUYECKIE YpaBHEHNS. PelleHre MpoCcTeiLmx
ypaBHEHUA U TPUTOHOMETPUYECKNX YPaBHEHUIA.
HepaBeHCTBa. MprMeHeHNe 06LWNX METOL0B PeLeHNs TPMrOHOMETPUYECKNX YPaBHEHWIA.

PelleHne NPOCTEMLLINX TPUrOHOMETPMYECKNX HEPaBEHCTB. PelleHne cucTem
TPUTOHOMETPMYECKUX YPaBHEHNIA
NabopaTopHble paboTbl

MpakTnyeckas paboT Nel7: «[lpocTelilume TPUroHOMETPUYECKME
ypaBHeHVUS U HepaBeHCTBa.
KoHTponbHas pabota Ne 7 «OCHOBbI TPUTOHOMETPUU»
CamocToaTenbHas paboTa obyyaroLmxcs

PA3JE/ 7. PYHKLUMWN, X CBONCTBA VN FTPADUKN.

Tema 7.1.1 Cogep>aHue yuyebHoro matepmana
DYHKLMN. O6nacTb onpeseneHns U MHOXECTBO 3HAYEHWI (YHKLMIA.
paduK PyHKLMM, MOCTPOEHWNE rPaUKOB PYHKLWIA, 3afaHHbIX Pa3INYHbIMU



Tema 7.1.2
CaoliicTBa PyHKLMN

Tema 7.1.3

O6paTHble yHKLMN.

Tema 7.2
CTeneHHble,
nokKasaTesibHble,

cnocobamu.

NabopaTopHble paboThbl

MpakTuyeckas pabota Ne 18: «OnpefeneHve W unccnefoBaHue QYHKLWIA ».
KoHTponbHasa paboTa

CamocToaTenbHasA paboTa obyyatoLiuxcs

CamocTosATenbHas paboTa Ne23: PedepaT Ha Temy «I paduyeckoe peLleHmne
YPaBHEHUIN N HEPABEHCTB».

Cogep>xaHue yyebHOro matepuana

MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPAHUYEHHOCTb, NEPUOANYHOCTb.
MpomMeXyTKN BO3pacTaHWs U yGbiBaHWS, HanGOMbLLee 1 HaMMeHbLUee
3HaueHus, TOUKM 3KCTpemyMa. [padmueckas MHTepnpeTaLms.

Py6exHbIli KOHTPO/b. IToroBast KOHTposibHast pabota Ne8 3a | Kypc.
CamocTosTenbHas paboTa 0byyaroLmxcs

MpumMepbl (YHKLMOHANbHBIX 3aBUCUMOCTEN B peasibHbIX npoLeccax u
ABNeHNAX. ApUMETUYECKME onepauun Hag dyHKUMaMU. CnoXHaa gyHKUMSA
(komno3uuyms). NMoHATUE O HENPepPbIBHOCTU (DYHKLMW.

JNabopaTopHble paboTbl

MpakTuyeckan pabota Ne 19: «CsoilcTBa (YHKUMWA. HenpepbiBHble ©
nepuogmueckme yHkumm. CBOINCTBA M rpankn CUHyca, KOCUHYCa, TaHreHca U
KOTaHreHca.

CopepxaHue y4ebHOro matepuana

O6nacTb onpegeneHns 1 061acTb 3HaYeHW 06paTHOW (yHKUMK. [paduk 0bpaTHOM
(hyHKLMKW. TToCTpoeHNe rpaduKos.

NabopaTopHble paboTbl

MpakTnyeckas paboTa

KoHTponbHas paboTa

CamocTosATeNbHasA paboTa 06yyatoLmnxcs

CopepXaHue yye6HOro matepmania

MokasaTtenbHas PyHKUKMS, eé CBOMCTBaA M rpauK. Jlorapugmuyeckas QyHKuUus, eé
cBolicTBa U rpaduk. CTeneHHas PYHKUMSA, e CBOMCTBA U rpaduk.



norapugmuyeckme n
TPUrOHOMETpPUYECKNE
PyHKUMN.
O6paTHble
TPUrOHOMETpUYeCKme

DYyHKUMN

TpuroHomeTpuyeckne (YHKLUK, X CBONCTBA U rpadnkn. . ObpaTHbIe
TpUroHoMeTpuyeckme gyHKUuK. MpeobpasoBaHue rpagunkos. MapannensHblii
nepeHoc, CUMMETPUS OTHOCUTE/IbHO OCeil KOOPAMHAT Y CUMMETPUS
OTHOCWTE/IbHO Hayana KoopAuHaT, CUMMETPUSA OTHOCUTESIbHO NPSMON Y = X,
pacTsXKeHMe U CXaTue BAONb 0CEN KOOpAMHAT.

NabopatopHble paboThbl

MpakTnyeckasi pabota Ne20: «[lMocTpoeHue rpauKoB yHKLWA».
KoHTponbHas pabota Ne9 «PyHKLNM, NX CBOMCTBA U FpamKn»
CamocToATenbHas paboTa Ne24: PedepaT Ha Temy «Cno>keHue
rapMOHNYECKMX KonebaHnin»

PA3AEN 8. MHOIOIMrPAHUKW N KPYTJIbIE TENA.

Tema 8.1
MHororpaHHUKu

Tema 8.2
Tena v NOBEPXHOCTH

Cofep>xaHue y4ebHOro matepuana

BepwuHbl, pebpa, rpaHu MHororpaHHuka. PassepTka. MHoOrorpaHHble yribl.
Bbinyk/ble MHOrorpaHHuku. Teopema Jiinepa.

Mpusma. MNpamas 1 HaknoHHaa npusma. MNMpasunbHaa npusma. MNapannenenunes,.

Ky6. Mupamupga. MNpaBunbHas nupamuga. YcedeHHas nupamuga. TeTpasgp.
CummeTpum B Kybe, B napansienenuvnese, B NpusMe 1 nupamuge.

CeyeHunsa Kyba, Npu3mbl U NUpaMuUabl.

MpefcTaBneHve O MNpPaBW/bHLIX MHOrOrpaHHUKax (TeTpasgpe, Kyobe,
oKTasajgpe )

NabopaTopHble paboThl

MpakTnyeckasa paboTa
KoHTponbHas paboTa

CamocTosATeNnbHas paboTa obyyaroLmxces:

CamocTosATenbHas paboTa Ne25: «[lMpaBuibHble MHOTOrpaHHUKN».
CamocTosATenbHas paboTa Ne26: «>XKu3Hb 1 TBOPYECTBO ditnepar.

CamocToaTenbHas paboTa Ne27: «MHOrorpaHHUKm.
CamocToAaTenbHas paboTa Ne28: «3Be3guaTble MHOrorpaHHuku. Kpuctannbl-
MPUPOLAHbIE MHOTOTPaHHUKN».

Copfep>xaHue y4yebHoOro matepmana
LIUNWHAP M KOHYC. Y CeYeHHbI KOHYC.
OcHoBaHue, BbicOTa, 6H0KOBas MOBEPXHOCTb, 06pasytoLas, pa3sepTka. OceBsble

[EE
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BpaleHnA

Tema 8.3

MN3mepeHnsa B
reomeTpumn

CeYeHMs N CeyeHus, napannesibHble 0CHOBaHUIO.
LLlap n cthepa, nx ceveHnsa. KacarenbHas niocKoCTb K Ciepe.
NabopaTopHble paboTbl
MpakTnyeckas paboTta
KoHTponbHas paboTa
CamocToATeNbHAA paboTa 06ydaroLnXCa:
CamocTosTensHaa paboTa Ne29: «LinnuHAp 1 KOHYC».
CamocTosTenbHad paboTa Ne30: «Mogenu Ten BpaLLeHns».
CamocTosTenbHaa paboTa Ne31: «Lap u cchepax.
CamocTosATenbHas paboTa Ne32: «[lMnowaab NOBEPXHOCTU YacTeN Luapay.

CofieprkaHue yue6HOro Mmatepuana

O6bem K1 ero namepeHmne. MIHTerpansHas opmyna obbema.

dopmynbl 06beMa Kyba, NPAMOYro/ibHOro Napannenenunesa, NPU3mbl,
umnuHgpa. dopmysbl 06beMa Npamuisl U KoHyca. Popmynbl NaoWaam
MOBEPXHOCTEN UuAmMHApa n KoHyca. ®opmynbl 06beMa Lwapa v naowaan
chepsl.

Mopo6ue Ten. OTHOLLIEHUA NAOWAAEN NOBEPXHOCTEN 1 06BHEMOB NOAO6HLIX TeS.
NabopaTopHble paboTbl

MpakTnyeckas paboTa

KoHTponbHas pabota Nel0 « MHOrorpaHHUKN 1 Kpyrble Tena» (Py6exHblil
KOHTPO/1b

CamocTosTenbHaa pa6oTa Ne33: «O6beMbl Ten».

CamocTosATenbHaa paboTa Ne34: PedpepaT Ha Temy «llpasuibHble U
nonynpasuNbHbIE MHOTOTPaHHUKM».

CamocTosATenbHas paboTa Ne35: PedepaT Ha Temy «KoHuUYeckue
CeyeHMss U UX MPUMEHEHUE B TEXHUKE»

PA3AEN 9. HAHANA MATEMATUNYECKOIO AHAJTIN3A

Tema 9.1

CogepxxaHue y4e6HoOro matepuana

10
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MocnegoBaTeNbHOCTM. MocnepoBaTenbHOCTL. CNOCO6bLI 3a,aHNA N CBOMNCTBA YMC/OBbIX
nocnefoBaTe/IbHOCTEN.
MoHaTMe o npegene nocnegosatenbHoCTU. CyllecTBoBaHME npeaena
MOHOTOHHOI OrpaHNUYeHHON NocneA0BaTe/IbHOCTL.
CymMMUpoBaHMe nocnefoBaTeNnbHOCTEN. BeCKOHeYHO  y6biBaroLLas
reoMeTpuyeckass Nporpeccus n ee cymma.
NabopaTopHble paboTbl
MpakTnyeckas pabota No 21:«Yucnosas nocnefoBaTelbHOCTb, CMOCOOLI ee
3afjaHuns, BbIYMCNIEHWS YNIEHOB NocnegoBaTensHocTU. Mpegen
nocneaoBaTe/lbHOCTM. BeCKOHeYHO YOblBaroLLas reoMeTpuyecKas Nporpeccus».
KoHTponbHas paboTa
CamocToATeNbHaA paboTa obyyarowmxces

Tema 9.2 CogepxaHue yyebHOro matepmana

MNMponsBogHasi. IMoHATME O NMPOM3BOAHOWN PYHKLUN, ee TeOMETPUYECKNIA U (DU3NYECKUIA CMbICTT.
Mpon3BoLHbIE CYMMbI, Pa3HOCTU, NPOU3BEAEHNSA, YaCTHble. MpPon3BOAHbIE
OCHOBHbIX 3/IEMEHTapHbIX (PYHKUWIA. YpaBHeHMEe KacaTe/lbHOWN K rpafuky
(yHKUMK. MprMeHeHe NPOM3BOLHON K UCCNef0BaHNIO0 PYHKUMIA N MOCTPOEHUIO
rpatmKoB.

Mpoun3BogHble 06PATHON (YHKLMM N KOMMO3ULUW PYHKLMN.

MpuMmepbl UCMO/b30BAHNA NPOU3BOAHON A1 HAXOXAEHUS HAUTyYLLIEro peLleHuns B
NpUKNagHbIX 3agadyax. BTopas npou3BoLHas, ee reoMeTpuYecKunii n hu3nyeckuii
CMbIC/. HaxoxeHne CKopocTu Ans npouecca, 3afaHHoro (opmysioi 1 rpaKom.
PelueHve ynpaXHeHWA.

NabopaTopHble paboTbl

MpakTnyeckass pab6ota Ne22: «YpaBHeHMe KacaTenbHOW B 00WEM BuUAe.
MpaBuna 1 dopmynsl  auddgepeHUMpoBaHnsd,  Tabnuua  NPOU3BOLHbIX
aneMeHTapHbIX (YHKUMIA. KccnefoBaHne (YHKUUM C NMOMOLLLIO MPOU3BOAHONA.
HaxoxgeHne Hambosbllero, HaMMeHbLUero 3HayeHWss W 3KCTPEMasIbHbIX
3HAYEHWNIA PYHKLMUN».

KoHTponbHasa paboTta Nell « MpownsBogHasa» (Py6exHblid KOHTPO/b)

CamocToATenbHas paboTa Ne36: PepepaT Ha Temy «lMoHATYUE
ondbdbepeHLana n ero NpPUNOXKeHUs».
CamocTosATenbHas paboTa Ne37: PethepaT Ha Temy «CxeMbl MOBTOPHbIX
ncnblTanuii bepHynmn»



Tema 10.1
MNepBoo6pasHas v
NHTerpan.

PA3OEN 11. SJIEMEHUIbI TEOPUN BeposaTHOCTEV U MaTeMaTMUEeCKOMW CTaAaTUCTUKMN.

Tema 11.1

OnemMeHTbI Teopumn
BEPOATHOCTW.

.CamocTonTenbHaspa6oTaNe38: «ponsBogHas 1 ee NpUMeHeHne»
PA3LOEN 10. MHTEIMPAN N EFO MPNMMEHEHWE.

CogeprkaHue yye6HOro matepuana

MepBoo6pa3Hasa n uHTerpan. NprvMeHeHe ONpeaeneHHOro WHTerpana Ans
HaxoXAeHVs NOWaan KpWBOMIMHERHON Tpaneymn. ®opmyna HbHOTOHa-
NeinbHunua. Mpumepbl NPUMEHEHUS UHTEerpana B YU3nKe 1 reoMeTpun.
PelleHne 3aaau.

JTabopaTopHble paboThbl

MpakTunyeckasn pabota Ne23: «/HTerpan u neppoobpasHas.
Teopema HbloToHa— J1eiibHuua. MpuMeHeHre NHTerpana K BblYUCIeHUIO
(PM3NYECKNX BENIMUNH Y MOLLAAEeN».

KoHTposnbHasa pabota Nel2 «MepBoobpasHasa u nHTerpas» (Py6exHbli
KOHTPO/b)

CamocTosTeNbHaA paboTa obyyaroLmxcs:

CamocTosTensHas paboTa Ne39: «PelueHne NpuKNagHbIxX 3agau.
CamocTosiTensHasd paboTa Ne40: «MHTerpan u ero NPUMeHeHmE».
CamocTosATensHas paboTa Nedl «IMpnbnnatoeHHble MeTO/bl BbIYACNEHNS
onpeAeneHHoro MHTerpana».

CamocTosATeNnbHas paboTa Ned2: «OnpeaenéHHblidi MHTerpan. Boluncnexnme
nnowazgen nnockux puryp»

Copep>xaHue y4ebHOro matepuana

CobbITre, BEPOATHOCTb COOLITUSA, CIOXKEHNE Y YMHOXEHNE BEPOATHOCTENA.
[MoHATME O HE3ABUCUMOCTM COOLITUIA.

[nCKpeTHas cnyyaliHas BeiMuMHa, 3aKOH ee pacnpegeneHns. Yncnosble
XapaKTEPUCTUKN AUCKPETHOWM CMy4vaitHOW BeNMUMHBI. MOHATME O 3aKOHE
601bLINX YmnCcen.

NabopaTopHble paboThl

MpakTuyeckass pa6oTa Ne24: «Knaccuueckoe onpefeneHue BepoOSTHOCTY,

CBOWCTBA BEPOATHOCTEW.
MpakTnyeckasn pabota Ne25: «TeopemMa 0 CyMMe BEPOSTHOCTEN.

BbluncneHne BeposTHoCTel. MpuknagHble 3agaun. MNpeactaBneHne
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Tema 11.2

ONEMEHTbI
MaTemMaTn4yecKoi
CTaTUCTUKMN

Tema 12.1

YpaBHEHUA N CUCTEMBI
ypaBHEHUA.

UMCNOBBIX [aHHbIX. [puKNagHble 3agau».

KoHTponbHas paboTa

CamocTosTeNnbHas paboTa 00yyaroLwmnxcs:

CamocTosATenbHas paboTa Ned3: «XKusHb 1 HayyHas fesTeNbHOCTb
V. HbloTOHa».

CofepxaHue yyebHoro matepmana

MpefcTaBneHVe faHHbIX, reHepaibHas COBOKYMHOCTb, BbI6OPKa, CpefHee
apumeTnyeckoe, MeanaHa.

MoHATME 0 3ajayax MaTeMaTUYeckol CTaTUCTUKM.
JNabopaTopHble paboThbl

MpakTnyeckas pabota

KoHTposibHas paboTa Nel3 «3nemMeHTbl Teopun BEPOATHOCTENR U
MaTemMaTUYeCKON CTaTUCTUKU».

CamocTosATeNbHas paboTa 0byyaroLwmnxes:
CamocTosiTenbHad paboTa Ned4: PedpepaT Ha Temy
«CpefHue 3HaYeHNst U UX NPUMEHEHNUSA B CTaTUCTUKe»
CamocTosaTenbHad paboTa Ned5: «A. bepHynin.
CamocTosATenbHas paboTa Ned6: «PeLieHne 3aga4 No Teopun BEPOSTHOCTER».

Pasgen 12. YPABHEHNA N HEPABEHCTBA.

CopepxaHue yyebHoro matepuana

PaBHOCWU/IbHOCTb YpaBHEHWIA, HEPaBEHCTB, CUCTEM.

PaunoHabHble, MppauuoHabHble, MoKasaTe/lbHble U TPUTOHOMETPUYECKME
ypaBHeHUA N CUCTEMbI.

OCHOBHble MNpPUeMbl KX pelleHns (pasnoXeHWe Ha MHOXWTeNW, BBefeHue
HOBbIX HeW3BeCTHbIX, MOACTAHOBKA, rpaiMyecKunini Metoq).

NabopaTopHble paboTsl

MpakTnyeckasa pabota No26: «KOpHM  ypaBHEHMA.  PaBHOCWIbHOCTb
ypaBHeHuin.  [peobpa3oBaHue ypaBHEHWA. OCHOBHble MpPUEMbl  peLLeHUs
ypaBHeHWi. PelleHne CUCTEM YypaBHEHW».

KoHTponbHas paboTa

CamocToATeNbHasA paboTa 06yyaroLwmxces:

CamocTosATenbHas paboTa Ne47'.«PelleHne ypaBHeHWA, CUCTEM YpaBHEHN».
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Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHue
CBOWCTB 1 rpatmKoB
(DYHKLMIA Npu peLLeHnmn
ypaBHeHUI ©
HepaBeHCTB

NT1oro

CopepxaHue yuebHOro marepvana

OCHOBHbIE NMPUeMbl UX PeLLIeHNs paLroHa/bHbIX HEPABEHCTB, UppaLOHabHbIe,
nokasaTe/bHble, I0rapuPmMmnUeckme n TPUroHOMEeTPUYECKNEe HepaBeHCTBaA.
PeweHne HepaBeHCTB

NabopartopHble paboTsbl

MpakTnyeckas paboTa
KoHTponbHas paboTa

CamocTosaTensHas paboTa Ne48: PehepaT Ha Temy «MccnegosaHue
YpPaBHEHWUIA N HepaBeHCTB».

CopgepxxaHue yyebHoro matepuana

MprvMeHeHWe MeTof, MHTepBaoB. 306paXeHne Ha KOOPAMHATHOW
M0CKOCTM MHOXECTBA peLleHni YpaBHEHWUIA 1 HEPaBEHCTB C [BYMS
nepemeHHbIMN U UX CUCTEM.

NabopaTtopHble paboThbl

MpakTnyeckasa pabota Ne 27: «lcnonb3oBaHMe CBOMNCTB U rpadikoB
(DYHKUMIA oNns pelleHnst ypaBHEHW U HePaBEeHCTB».

Py6eXXHblii KOHTPONb. MToroBasi KOHTposibHasa pabota Nel4 3a Il Kypc.

NTorosasi attectauuns B popMe aK3amMmeHa

428



2.3. Copep>xaHue NpourNbLHON CoCTaBSAIOLLLEN

Ons  npogeccun 35.01.14 MacTtep

Mno TeEXHNYECKOMY O6C1'Iy)Kl/IBaHl/II-O MalUNHHO-

TPAaKTOPHOro napka npogunbHOW cocTasnsowenn ansa pasgena 1 PA3BUTUE

MOHATNA O UWNCJIE gaBndAl0TCcA chnefyrowme AUAaKTUYeCKne eauHNLbI:

1 Lenble ©n paumoHanbHble yucna.
LencTBUTENbHbIE yucna.
MpnbnnxXeHHbIe BbIYMC/IEHNUA.
KomnekcHble uncna.

cnefytouine AUaaKTUYeCcKne eanHULLbI:

2.1 KopHY HaTypasbHOW CTeNeHn 13
ymcna u ux ceorctea. CTeneHun ¢
paunoHanbHbIMK MoKasaTeNsMu, Ux
cBolicTBa. CTeneHn ¢ feNCTBUTE/bHbIMY
nokasatensMmu. CBOWCTBa CTENEHM C

,qu\ZCTBMTeﬂbeIM NnokKasaTtenem.

2.2 OCHOBHOE norapupmmyeckoe
TOXAECTBO. [leCATUYHbIE N HAaTypa/bHble
norapugmsl. MpaBuna aencTeuii ¢
norapugmamu. MNMepexon K HOBOMY

OCHOBaAHUIO.

BblinonHeHe apugmeTUUHecKMX AeicTBuiA Haf

yncnamu, HaxoXaeHune I'IpI/I6]'II/I)KEHHbIX
3HAYEeHUN BETNYNH n I'IOFpELIJHOCTeI‘/JI
BbIUNCNEHWNIA; CpaBHeEHNE YNCNOBbIX
Bblp&)KGHI/IVI; HaxXoXXgeHne OLIN6OK B

npeo6pasoBaH nax n BblHNCNEHNAX.

cocTtasnawowen ana pasgena 2 KOPHW, CTEMEHW U JTOTAPN®MbI asnsitoTcA

O3HaKoM/IeH/E C MOHATUEM KOPHA U
npaBuiiaMn CpaBHEHNS KOPHeil;
(hopmynnpoBaHne onpeaeneHns KOpHsa 1
CBOWCTB KOPHEi; BbIYNCIEHNE N CPaBHEHME
KOPHe, BbINOJIHEHWE NPUKUAKMN 3HAYEHNUSA
KOpHA; npeobpa3oBaHme YNCNOBbIX U
OYKBEHHbIX BblpaXKeHWI; BbINOJIHEHNE
pacyeToB Mo (HOpMynam; peLueHue
nppaLmoHanbHbIX YpaBHEHWA,
03HaKOMJIEHUNE C MOHATUEM CTENEHU C
[EeNCTBUTENbHBIM NOKa3aTeNeM.
O3HaKoM/IeHMEe C NorapuPMUUECKnM
TOXECTBOM; U3yYEHME [eCATUYHBIX U
HaTypa/ibHbIX N10rapnumMoB; peLleHne

NnorapuMmnYecKnx ypaBHeHwiA



2.3 Tpeo6pasoBaHne paLMoHa/IbHBbIX, BbINOMHEHWE NPeobpa3oBaHii BbIPaXeHWIA,

MppalmoHanbHbIX CTeMNeHHbIX, NpMMeHeHne (hopMy/, CBA3aHHbIX CO
MoKasaTe/lbHbIX U 10rapuMmyecKmx CBOMCTBaMU CTeMNeHen 1 norapugmos.
BbIpaXXEeHWIA. OnpeaeneHne obnacT 4ONYCTUMbIX

3HAYEHU I'IOFapl/ICpMI/I‘-IECKOFO BbIPaOKEHUA.

coctasnawoowen ana pasgena 3 NMPAMbBIE U MJTIOCKOCTW B MPOCTPAHCTBE

SIBNAOTCA Cnefytouine AMaakTuieckne eauHuLLbI:

3.1 BsaumHoe pacnosioXxeHue [ByX @opMynupoBKa U NpuBefeHMe [L0Ka3aTe/IbCTB

NPAMbIX B MPOCTPaHCTBE. NPWU3HAKOB B3aVIMHOIO PAcrosioXeHus MPSAMbIX
MepneHANKYNsSp W HaKMOHHas. Yron u MA0CKOCTel; (hopmynmpoBaHue
MeXay MAOCKOCTAMMW.  OMpPefeneHuit, MPU3HaKoB U CBOICTB
MepneHanKynspHOCTb ABYX napannenbHbiX " nepneHAnKYNSAPHbIX
MAOCKOCTENA. MNOCKOCTEN, ABYTrPaHHbIX U NNHENRHbIX YI/0B;

CeomeTpuyeckune Npeo6pa3oBaHNS BbIMOMHEHWE MOCTPOEHUS  YINIOB  MeXAy
MPOCTPaHCTBa: napannenbHblii  NpAMbIMU, npsaMoin  u M/10CKOCTbIO;
MepeHoc, CUMMETPUS OTHOCUTENIbHO MPYMEHEHWEe  MPU3HAKOB " CBOWACTB
M0CKOCTH. PacrnofioXXeHnss NpPsMbIX W NAOCKOCTEN Npw

Maowaab OpTOroHanbHOW NPOEKLMN.  PELUeHW 3afay; M306paXKeHMe Ha PUCYHKax M
KOHCTPYMpOBaHMe Ha MoAensax
NeprneHANKYNSPOB N HAKNOHHbIX K MAOCKOCTH,
NpsMbIX, NapannenbHbiX  MNNOCKOCTeN,yrioB
MeXay NpsIMOi U NNOCKOCTbI Y 060CHOBaHME
MOCTPOEHNS; peLleHne 3afay Ha BblUUCMEHME

reoOMeTpnYeCKmMX BENNYNH.

coctaBnawouwen ana pasgena 4 KOMBUHATOPUKA aBnawTcs  crnefyroliune
ANOAKTUYEeCKMe eqUHNLbI:
4.1 OCHOBHbIE noHATns WMsyueHwne npasuna  KOMOMHATOPUKMK n

KOMBUHATOPUKKL. 3afauyM Ha noacyeT MPUMEHEHWE NPWU PeLeHWM KOMOWHATOPHbIX



yncna pasMeLleHuii, NepecTaHOBOK,

couyeTaHMin.  PelwleHne 3agay  Ha

nepe6op BapUaHTOB. dopmyna

o6uHoma HbloToHA. CsoiicTtea

OUHOMUHaNbHbIX KO3(h(PULMEHTOB.

TpeyronbHUK lMackans.

ONAAKTUYECKME eVHULIbI:

51 TpamoyronbHad  (gekaptoBa)

CnCTEMa KoopAuHaT B NPOCTPaHCTBE.

YpaBHeHUss  cepbl, MAOCKOCTM W
NPSIMOA.

BeKTopbl. Mopaynb BeKTOpa.
PaBeHCTBO  BEKTOpPOB. CnoxeHue
BEKTOPOB. YMHOXeHue BeKTopa Ha
yucno. PasnoxeHme  BekTopa no
HanpasneHnaM. YTon Mexay ABYyMA
BekTopamu. [1poekuus BeKTopa Ha
OCb. KoopaunHartsl BEKTOpa.

CkandpHoe nponssefeHne BEKTOPOB.
Mcnonb3oBaHne KoopamnHat n

BEKTOPOB npu peLLeHnn

MaTeMaTn4eCkKnx n NPUKnagHbIX

3ajau.

3aflay;  pelleHWe  KOMGMHATOPHbIX  3adad

MeTOoZ0M nepebopa v Mo NpaBUy YMHOXEHNUS;
03HAaKOM/EHNe C MOHATUAMU KOMOUHATOPUKMK:

pasmMeLeHnAMnN, CoYyeTaHUAMN,

nepecTaHOBKaMuW 1 opMynamu  ans  ux

BbIYNCNEHNA, 006BbACHEHME n TNpUMEHEHNE

thopmyn BbIUNCIEHNS  Pa3MELLEHWIA,

MepecTaHOBOK W COYeTaHWin nNpu  peLLeHnm

Ans

3aja4y; O3HaKOMJIEHNE C O6MHOMOM HbIOTOHA U

TpeyronbHUKoOM lMackans.

coctasnawowen ansa pasgena 5 KOOPANHATDLI N BEKTOPDI anstoTcs cnegytolne

O3HakoM/leHNe C NOHATUEM BEKTOPA; U3y4deHue

[€KapTOBOI CUCTEMbI KoopauHaT B
NPOCTPAHCTBE, MNOCTPOEHME MO  3afaHHbIM
KoopAuHaTam TOYeK " M710CKOCTEN,

HaxXx0XAeHNe KOOPAMHAT TOYeK; HaxoXAeHue
YPaBHEHWNI OKPYXXHOCTK, chepbl, NNOCKOCTY;
M3yyeHWe  CBOWCTB  BEKTOPHbLIX  BEJINYMH,
MpaBuN PasfoXeHNs BEKTOPOB B TPEXMEPHOM
MPOCTPaHCTBE,

NMPUMEHEHWE TEOPUM NPU PELIEeHMM 3a4ay Ha
[ECTBMS C BEKTOPaMW; U3y4YeHWe CKaNsipHOro
Npou3sBefeHNs BEKTOPOB; MPUMEHEHUe Teopum
Mpv peLleHnn 3a4ay Ha AeicTBUS C BEKTOpaMK,
KOOPAMHATHbIA MEeTOZ, NPVMEHeHMe BEKTOPOB
ONs BbIYUCNEHUS

BE/INYNH yrnos n

PacCTOAHWMN.



COCTaBNsOWEN  Ans  pasgena

cneayouine AMaaKTUUYeCKne eanHnLbI:

6 OCHOBbI

6.1 PagnaHHas mepa yrna.

BpawatensHoe  aBwkeHue.  CUHYC,

KOCUHYC, TaHTeHC N KOTaHIeHC Yncsa.

6.2 ®opmynbl NpuBeLeHUs. DoOpMybl

CNOXeHus.  Popmy/bl  YABOEHUS

®opMy/ibl MOIOBUHHOIO Yrna.

6.3 Mpeobpa3oBaHue CYMMbI

TPUTOHOMETPUYECKUX  (YHKUWUIA B
npousBeeHMe W NPOU3BeAEHNS B
CYMMY. BblpaxeHue
TPUTOHOMETPUYECKUX (DYHKLWUIA uepe3

TaHreHc No/1I0BUHHOTO aprymMmeHTa.

6.4 ObpaTHble TPUTOHOMETPUYECKHME
(PYHKUUKN. APKCUHYC, apKKOCUHYC,
apKTaHreHc.

TPUTOHOMETPUNI  aBndawTCSH

N3yueHne pagmaHHOro MeToda M3MepeHus

YrN0B BpaLLeHUs U
MX CBA3W C rpaflyCHOW Mepoi; n3obpaxeHune
Yr10B BPALLEHNS Ha OKPY>XXHOCTW, COOTHECEHME
BE/IMUMHbI  yrna ¢

€ro pacrnosioXXeHNeM,

(hopmMyMpoBaHume onpeseneHnii
TPUrOHOMETPUYECKUX  (PYHKUWUIA  Ans  yrnos
MoBOpoTa M OCTPbIX YrM0B MPSAMOYro/ibHOIO
TPEYronbHMKA N 06bSCHEHME X B3aMMOCBSA3U

MpUMEHEHNE OCHOBHbLIX TPUFOHOMETPUYECKUX
TOXAECTB AN BbIYUCNEHUS  3HAYEHWIA
TPUTOHOMETPUYECKMUX (PYHKLUMIA MO OfHON 13

HUX.

N3yueHne OCHOBHbLIX (OPMYN TPUrOHOMETPUU
M MPUMEHeHWe NpPU  BbIYUCNEHUM 3HAUYEHUS

TPUTOHOMETPUYECKOTO Bblpa>KeHNA n

YMPOLLEHNS €ro; 03HaKOMJIEHNE CO CBOMCTBaMY
CMMETPUN TOYEK Ha efMHUYHON OKPY>XKHOCTM

M TNPUMEHeHWe uX [Ans  BbiBoga Gopmyn

npuBeAeHUs

O3HaKoM/eHMEe C NOHATUEM 0OpaTHbIX
TPUTOHOMETPUYECKMUX (PYHKLMWIA; U3yyeHue
onpefeneHnii apKCUHyca, apKKoCKHyca,
apKTaHreHca 4yucna, (OpMynMpoBaHue wux,
N306paXKeHNe Ha eAUHUYHON OKPY>XKHOCTMH,
MPUMEHEHMWE MPU PeLLeHnN YpaBHEHNA



6.4. TpocTeiwmne
TPUTOHOMETPUYECKME YPaBHEHWS.

. PeweHune no opmynam u

TPUTOHOMETPUYECKOMY KPYTy NpOCTerLnx

MpocTeiilune TPUroOHOMETPUYECKME

HepaBeHCTBa.

TPUTOHOMETPUYECKMX YPaBHEHMWIA;

NprMeHeHMe 06LMX MeTO0B peLleHus

YpaBHEHWUIA Npu  peLleHun

TPUTOHOMETPUYECKNX YPABHEHWIA; YMeEHMe

0TMeYaTb Ha Kpyre pelleHns npocTenwmnx

TPUTOHOMETPUYECKNX HEPABEHCTB.

Cocrasnswoweit gna pasgena 7 ®YHKUWN, X CBOWCTBA U TPADUKU

SBNAOTCA cnefytoline AMAaKTUYeCKUE eauHULLbI:

7.1.1 ObnacTtb

MHOXECTBO
(hyHKLMK,
(DYHKLNA,

cnocobamu.

onpefeneHns  u

3HaYEeHWUIA, rpagpuk
MOCTPOEHUe  rpaguKoB
3afjaHHbIX  PasINYHbIMU

O3HaKoOM/NeHMe C MNOHATMEM  MEPEMEHHONM,
npuMepamu 3aBMCUMOCTEN Mexay
nepeMeHHbIMU; 03HAKOMJ/IEHWE C MNOHATUEM
rpaduka, onpefefieHne  NPUHAAJ/IEXHOCTU
TOUKM rpadmky GQYHKLMW, onpefenieHne no
(hopmyne npocTeillein 3aBUCUMOCTU, BuAa ee
rpaduka; O3HakoOM/ieHWe C OnpefeneHnem
(hyHKUMN, POPMYNIMpOBaHNE ero; HaxoXfeHue

obnactn onpegeneHns un 061acTM  3HaAYEHWI

QyHKLMN.



7.1.2 MOHOTOHHOCTb, YeTHOCTb,
HEYETHOCTb, OrpaHU4YeHHOCTb,

NeproanyHOCTb. MpomexyTKn
BO3pacTaHus n y6bIBaHUS,
HanbonbLee 7 HauMeHbLLEee
3Ha4yeHus, TOYKN 3KCTpeMyMma.
["pagmyeckas NHTEepnpeTayms.
Mpumepsl (hYHKLUMNOHaNbHbIX

3aBUCUMOCTEN B peasibHbIX npoueccax
7 ABNEHUAX. ApupmeTtnyeckme
onepaumn Hag QyHKumMamun. CnoxxHas
yHKUMs (komnosuums). TMMoHATHE O

HENPepPbIBHOCTY (PYHKLIMM

7.1.3 ObnacTb onpeaeneHna n 06nacTb
3HaYeHUin 06pPaTHON PYHKLMK.

Mpadhmk 06paTHON PYHKLUMK.

7.2 OnpepeneHns  (OYHKUMIA,  UX
CBOWCTBA N rpagukm.
MpeobpasoBaHma  rpagMKoB.

MapannenbHblii NEPeHoc, CUMMETPUS

OTHOCUTENbHO OCeii  KoopAuHaT W

CUMMETPUA OTHOCUTE/IbHO Ha4ala
KoopaAuHat, CUMMETPUA OTHOCUTENBHO

NPAMOW Y = X, pacTshKeHMe U cxxaTue

O3HakomneHue C npumepamm

(YHKLUMOHaNbHbIX 3aBUCUMOCTEl B peasibHbIX

npoueccax "3 CMEXHbIX AUCUUMNNH;
03HaKOM/IeHMe C [0Ka3aTeNbHbIMU
paccy>XaeHnsaMu HEeKOTOPbIX CBOWACTB
NNHENHOM W KBagpaTU4yHOW  (PYHKUWQA,
npoBeaeHne nccnefoBaHus NUHENHOWN,

KYCOUHO-NIMHENHOWN, APOOHO-NMHENHON  1©

KBaApaTUyHOW  (DYHKUWWA, MOCTPOEHME  UX
rpaukoB; MOCTPOEHWE U UTeHMe TrpafuKkos
(hyHKUWIA; nccnefoBaHme (QYHKLMY;
cocTaBfieHMe BUAOB (YHKUWA N0 AaHHOMY
YC/IOBMIO, peLleHne 3aflad Ha 3KCTPEMYM;
BbIMO/IHEHME npeobpasoBaHuii rpauka
QYHKUUN.

N3yyeHne noHATMA  06paTHON  PyHKLMWK,
onpefeneHve BuUAa W MOCTPOEHME rpapuka

06paTHON (YHKLUMMK, HaxoXieHwe ee 0651acTu

onpefeneHns " o6nacTu 3HAYEHWIA.;

NPUMeHeHmne CBOICTB

(hyHKUWMIA

MCCNEefloBaHNMN YpaBHEHWIA 1 PeLieHN 3aa4y Ha

npw

3KCTPEMYM;  O3HAKOM/IEHWE C  MOHATMEM
CNOXHON (PYHKLU MK,

BbluncneHne 3HavyeHUn QYHKLUMIA N0 3HAYEHUIO
apryMeHTa; onpegeneHune noaoXKeHUs TOUYKN Ha
rpadhvke no ee KoopauHataM UK HaobOpoOT;

NCnonb3oBaHNe CBOWCTB

(OYHKUMI
CPaBHEHMA 3HAYEHWUI CTeneHein n norapumos;

ans

MOCTpOeHne rpagpmkos CTeneHHbIX 7
norapumMmyeckKmnx (hyHKLNA; peLLeHne
nokasaTesibHbIX 7 norapupmMmnyeckmnx



B[10/1b OCEI KOOpAMHAT.

YypaBHEHUA N HepPaBeHCTB MO W3BECTHbIM
anropmTMam; O3HaKOMEHMWE C MOHATUEM
HenpepbIBHOM NEPUOANYECKON PYHKLMNK;
O3HaKOMJIEHWE C NOHATMEM rapMOHUYECKUX
Kone6aHWii ; 03HAKOMNEHME C MOHATUEM
pa3pbIBHON MepuoaMUecKoin PyHKUUN;
NPUMeHEeHNEe CBOMCTB (DYHKUMIA NS CpaBHEHUS
3HAYEHWIi TPUTOHOMETPUYECKUX (YHKLWNA,
PELlEeHNs TPUTOHOMETPUYECKUX YPaBHEHWIA;
MOCTpOeHMe rpadnKoB 06paTHbIX
TPUTOHOMETPUYECKMX (DYHKLIWIA 7
onpegeneHue no rpadMkam Mx CBOWCTB;

BbIMOMIHEHME NPeo6pa3oBaHNs rpadinkoB



cocTaBnstowenn ans pasgena 8 MHOITOIMrPAHUKIN N KPYTBIE TEJTA sBnsatoTcs

cneflyrouime AMAaKTUYECKME eAVHULLbI:

8.1 BepLlnHsbl, pebpa, rpaHu
MHOTrorpaHHuKa. Pa3BepTKa.
MHororpaHHble  yrnbl.  BbInyKnble
MHOrorpaHHuKn. Teopema Jiinepa.
Mpuama. Tlpamaa n HaKNOHHas
npusma. [MpaBunbHasA npu3ma.
Mapannenenunes. Ky6. T[Mupamnga.
lNpaBunbHas nupammnga. YceyeHHas
nupamuga. TeTpasgp. CummetTpum B
Kybe, B napansenenunese, B Npu3me v
nupamuze.

CeyeHus Kyba, Npm3mbl U NUPaMuUbl.
MpencTaBneHue 0 NpaBUNbHbIX
MHOrorpaHHukax  (Tetpasgpe, Kyoe,

OKTas/pe, A0MEeKaspe v MKocasape).

8.2 UnnnHOop © KOHYC. YCeYeHHbIl
KOoHyc. OcHoOBaHMWe, BbiCcOTa, 60KOBas
NMOBEPXHOCTb, obpasytoLas,
pasBepTka. OceBble ceyeHms  wu
CeyeHus, napannesibHble OCHOBaHUIO.

lap w© ciepa, WX  CeYeHus.

KacaTtenbHas N1ocKoCTb K chepe.

OnucaHne © XapaKTepuCTUKa  Pa3/IMUHbIX
BMAOB MHOrOrpaHHUKOB, MEPeYnUCNeHne Knx
3/1eMEHTOB 7 CBOWCTB; N306paxeHne
MHOTOrpaHHWKOB W BbIMO/IHEHWE MOCTPOEHUS;
BbIUMCNEHNE NUHENHbLIX 3/1EMEHTOB M YI/OB B
NMPOCTPAHCTBEHHbIX KOH(Mrypaymsx,
apryMeHTUpoBaHune CBOMX CY>)KAEHWNA,
MOCTPOEHME  MNPOCTEMWMX  CeYEeHUn  Kyba,
Npu3Mbl, NUpamuabl; NPUMeHeHne (HaKToB WU
CBEIEHNI M3 NNAHUMETPUU; O03HAKOMJIEHME C
BMAaMu CUMMETPUIA B MPOCTPaHCTBE,
(hopMynmpoBaHue onpeaeneHNin U CBOWCTB,;
MPMMeHeHMe  CBOWCTB  CUMMETPUU npu
peLIeHnK 3ajauv; MCNO/Mb30BaHMe
NPUOGPETEHHbLIX 3HAHWIA AN UCCNeAoBaHUS W
MOAEeNNpPOBaHUS HECNOXHbIX 3ajauv;
N306paXXEHNE OCHOBHbIX MHOrFOrpPaHHUKOB W
BbINOJIHEHWE PUCYHKOB MO YCNOBUSIM 3aad.
O3HaKOM/EeHME C BUAAMWN TeN BPalEHMS;
(hopMynMpoBaHMETEOPeEM O CeYeHUM  Lapa
MMIOCKOCTbIO W MJIOCKOCTW, KacaTe/lbHOW K
chepe; pelleHMe 3adad4  Ha MOCTPOEHue
CEYEHWN, BbIYUCNEHME  [/IUH, PACCTOSHUNA,
yrnoBs, NNowWaaen; NnpoeefeHne AoKa3aTebHbIX

paccy>aeHui npw peLleHnm 3afay;



83 O6beM UM ero u3MepeHue.

MHTerpansHasa hopmyna o6bema.

dopmynbl obbema Ky0a,
NPSMOYrofibHOro  Napansenenunesa,
MPU3Mbl, unnuHapa. dopmynbl
obbema  nupamuMgbl U KOHYyca.
®opmMynbl  naowWagM  MOBEPXHOCTEN
umnmHgpa u KoHyca.  dopmynbl

obbema Lapa u nnouwiaau chepsl.
Mopgo6bue Ten. OTHOWEHUS NoLlaaeit
MOBEPXHOCTEN N 06bEMOB MOLOOHbIX

Tes.

9.1 Cnocobbl 3agaHuWs U CBOMCTBA
YMCNOBbLIX MOCNeA0BaTENbHOCTENA.
lNMoHATKe 0 npenene
nocnegosaTenbHOCTU. CyllecTBOBaHME
npegena MOHOTOHHOW OrpaHWYEHHOM
nocnegosaTtenbHOCTU. CyMMUpOBaHue
nocnefoBaTeNlbHOCTEN. BeCKOHEYHO
yObIBatoLLas reoMeTpruYecKas
nporpeccns n ee cymma.

9.2

MoHATME O  NPOW3BOAHOINA

MPUMEHEHNe  CBOWCTB  CMMMETPUM  NpM

pelleHMM  3afay  Ha Tena  BpalleHus,

KOMOMHAUWIO Ten; W306paKeHNe OCHOBHbIX
KPYrnbIX Ten W BbINOSIHEHNE PUCYHKa MO
YCNIOBUIO 3a4aun.
O3HaKoOMNeHMe C MOHATUSMK naowagm wu
o6bema, akCMOMaMW W CBOMCTBaMWU; PELLEHUE
3aflady Ha BblYMUC/NEHME MNoWaAen nnocKnx
uryp;

06beMOB NMPOCTPAHCTBEHHbLIX TE,

N3YYeHNe TEeOpeM O BbIUYNCIEHUN
peLleHmne
3afa4 Ha MpuUMeHeHMe (OopMYN BblYUCIEHUS
00beMOB; M3yuyeHue (opMmyn Ans BbIYUCNEHNS
nnowafeid NOBePXHOCTE MHOrorpaHHWKOB U
Ten BpalleHWs; O3HAKOM/IEHWE C MeTO/0M
BbIUMCNEHWSI NMoWaan MNOBEPXHOCTU Chepbl;
pelleHVe 3ala4y Ha BblUMCNEHWe naouaael

NOBEPXHOCTU NPOCTPAHCTBEHHbIX TES.

cocTaBnsawowen ana pasgena 9 HAUAJTA MATEMATUYECKOIO AHANN3A

ABNANOTCA Cneaylolime AMAaKTUUYECKNE eAVHNLbI:

O3Hakom/eHne C NMOHATUNEM YMCNOBOW

nocnenoBatesibHOCTH, O3HaKoOM/EeHNE c

NOHATNEM npegena nocnenoBaTe/IbHOCTU,

O3HaKoOM/IEHUE c BblYNC/TEHNEM CYMMBbI

OECKOHEYHOro 4uCnoBOro psana; peweHne

3afa4 Ha NpuUMeHeHne

hopmynbl

reoMeTpUYecKom

CYyMMbI
0eCKOHEYHO  yOblBatoLLei

nporpeccuu

O3HakOM/eHWe C MOHATMEM NPOW3BOAHOM;



(pyHKLLI/IVI. YpaBHeHUe KacaTe/NlbHOW K n3yyeHue n mopmynmpOBaHme ee
rpaduky  qyHKumn.  [pOU3BOAHbIE MexaHM4eCKOro 1 reoMeTpUYecKoro CMbICAa,
CyMMbl,  PasHOCTM, MPOU3BEAEHUA, Wn3yueHue anroputma BbIYNCIEHNS

yacTHble. [1pou3BofHbIE  OCHOBHbIX I'IpOI/I3BO,£I|HOI‘/JI Ha Tnpun- Mepe BbIYUCIEHUA

3/1eMeHTapHbIX (PYHKUMA.  MFHOBEHHOIA CKOpoCTH 7 yrnoBsoro
MpumeHeHune NPON3BOAHOM K Koa(huumeHTa  KacaTe/lbHOW;  COCTaB/ieHUE
nccnenoBaHmIo hyHKUWi W ypaBHEHWS KacaTe/lbHOW B 06OLEM  BWfE;
MOCTPOEHNUIO rpajuKoB. ycBOeHMe npasu AndepeHUpoBaHus,
Mpon3BoAHbIE 06pPaTHON (YHKUMM W Tabnuubl NMPOU3BOAHbIX 3N1eMEeHTapPHbIX
KOMMNO3NLMN (PYHKLMN. (YHKLMA, npuMeHeHue ans
Mpumepsl NCMoNb30BaHUA AupepeHUUpPOBaHUA (YHKLMIA, COCTaB/IeHUS

NMPOV3BOLHON ans HaxXOXJEeHNA YypaBHEHUS KacaTe/lbHOW; W3y4eHWe Teopem O
Haunyyllero pewweHns B NPUKNAAHbIX CBA3WM CBOWCTB  (PYHKUMM W NPOU3BOAHOMN,
3afavyax. BTopas npousBogHas, ee (hOpPMYNMPOBKa WX; MNPOBeAeHMe C MOMOLLbIO
reoMeTpuYecKunii 7 (hM3NYECKNin  NPOM3BOLHON nccnefoBaHua (QYHKUMNK,
CMbICN. Haxox[eHue CKOpoCTU And 3afjaHHOW  (hOpMYJIOil;  CTAHOBNEHWE  CBA3U
npouecca, 3afaHHOro (oOpMynoin u CBOWCTB (YHKLMM W NPOMU3BOAHON MO MX
rpagukom. rpapmkam; npuMeHeHMe TMPOU3BOAHON AnA

pelweHns 3afady Ha HaxoXeHne HambonbLero,

HaVMEHbLLEro 3HA4YeHUss M Ha HaxoXAeHue

3KCTPEMYyMa.

coctaBnawowen ans pasgena 10 MHTEMPAN W EFO MPUMEHEHWE sBnstoTcS

cnefytouive AMAAKTUYECKNe efNHNLbI:

10.1  lMpumeHeHne onpegeneHHoro O3HaKOMAEHWE C MOHATMEM UMHTerpana MU
WHTEerpana Ans HaxoXAeHus nnaowagu nepsoobpasHoin; n3yueHue npasmna
KPMBONUHENHOW Tpaneuun. dopmyna BblYUCIEHUS  MepBO06pa3HON U TeopeMmbl
HbtoTOHa—J1ebHMLa. Mpumepbl HblOTOHa— JlellbHWMUA; pelleHne 33fay  Ha
MPUMEHEHMST MHTerpana B (M3MKe W CBA3b MepBOOOPa3HOA U ee NPOWU3BOAHONM,

reoMeTpumn. BblYMC/IEHWE MNepBOO6pa3HON And  AaHHOWA



(YHKUMK; pelleHne 3aflad Ha NpPUMeHeHue
MHTerpana [Ans  BbIYUCNEHUS  (DU3NYECKUX

BE/IMUMH W M/OLWAeN.

cocTasnawweii ana pasgena 11 3S/IEMEHTbl TEOPUW BEPOATHOCTEN W
MATEMATUYECKOWN CTATUCTUKWN sBnsioTca cnegyowme AUAAKTUYECKME

eINHULIbI:

11.1 CobbiTne, BEPOATHOCTb COObITUS,  [3yyeHue KNaccu4yeckoro onpeeneHuns

CNOXEHUE N YMHOXEHNE BEPOSATHOCTU, CBOWCTB BEPOSATHOCTM, TEOPEMbI
BEPOSITHOCTelA. MoHATUE O 0O CyMMe BEpOSITHOCTEl;  paccMoTpeHue
He3aBKCKMOCTMN COObITUIA. ANCKpPeTHas  MPUMEpPOB BblUMCNIEHUSA BEPOSITHOCTEN;
CNyyaiiHasi BeNMUYMHa, 3aKOH ee pelleHne 3afay Ha BblUMCNEHWEe BepPOSTHOCTEN
pacnpegeneHus. Ymcnossble COBbITUIA.

XapaKTepUCTUKMN AUCKPETHOWA

C/ly4yaiHO BefIUYUHbI. T1oHATME O

3aKOHe 60/1bLLINX YKncern.

11.2 MpeacTasneHne faHHbIX, O3HaKoMmneHWe C npeacTaB/EHUEM YUCNOBbIX
reHepasibHas COBOKYMHOCTb, BbIOOPKa, [JaHHbIX W WX XapakTepucTukamu, peLueHue
cpeaHee apudmeTudeckoe, MefuaHa. NPaKTUYECKMX 3afay Ha 06paboTKy YMC/OBbIX
MoHATME 0 3aflayax MaTeMaTUYecKOM [aHHbIX, BbIYMCNEHNE UX XapaKTepUCTUK.

CTaTUCTUKMN.

coctaBnstowen and pasgena 12 YPABHEHUA W HEPABEHCTBA sBnswTcA

cnegyouine AMaaKkTMyYeckmne eanHnLbI:

12.1 PaunoHanbHble, O3HaKOM/IEHME C NPOCTENLLMMWN CBEAEHUSMU O
nppaunoHasibHble, MoKas3aTefibHble U KOPHAX anrebpanyeckmnx ypaBHEHWA,
TPUTOHOMETPUYECKNE YpPaBHEHUA U MOHATUAMM  UCCNEA0BaHUA  YPaBHEHUA U
cucTembl. PAaBHOCU/IBHOCTD CUCTEM  YpaBHEHWIA; N3yyeHne  Teopum

ypaBHeHMﬁ, HEPABEHCTB, CncTtem. pPaBHOCWU/IBHOCTU ypaBHeHMVI N €€ NPUMEHEHNA,



OCHOBHble NMPUEMbI UX PELLEHUS.

12.2 HepaBeHcTBa. PauuoHanbHbIe,
nppaunoHasnbHble, MNoOKasaTe/NbHble W
TPUTOHOMETPUYECKME  HEepaBeHCTBaA.

OCHOBHbIE NPUEMbI UX peLleHuns.

12.3 MeTop, NHTEepPBanoB.
N306pakeHne  Ha  KOOPAWHATHOM
MIOCKOCTM  MHOXecTBa  peLleHui
YPaBHEHUIA W HepaBeHCTB C ABYMSA
NMepemMeHHbIMU N UX CUCTEM.

pelleHVe pauuoHasbHbIX, MppaLMOHaNIbHbIX,
NnoKa3saTeslbHbIX " TPUTOHOMETPUYECKUNX
YPaBHEHWIA U CUCTEM.

O3HakomMfieHMe ¢ o6WwmMu BOMpocamu
PELleHNs  HEepaBeHCTB M WCNOJIb30BaHue
CBOWCTB M rpag)MKoB (YHKLMIA MpU peLleHnm
HEepPaBeHCTB;

peLleHne HepaBeHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHNEM Pas/inyHbIX CNOCO6OB.
icnonb3oBaHme CBOWCTB U rpaMKoB PYHKLWIA
ANS peleHns  ypaBHEHWI;  MOBTOPEHME
OCHOBHbIX  MPUEMOB  peLLeHus CUCTEM;
pelleHNe YpPaBHEHWA C MNPUMEHEHMEM BCEX
npuemoB  (pasfioXXeHUs) Ha  MHOXUTENN,
BBEAEHWSA HOBbIX HEW3BECTHbIX, MOACTAHOBKMU,

rpauyeckoro MeToaa).



3. YCnoumna PEAINSALUNI MPOIMPAMMBbBI JNCUNTMTNHDI
3.1 Tpeb6oBaHUA K MaTepuanbHO-TEXHUYECKOMY
obecrneyeHunto
MporpaMmoit y4e6bHOoM AUCUUNINHBI peannsyeTcs B y4e6HOM KabuHeTe
mMaTeMaTuKMN.
O6opypfoBaHue y4yebHOro KabuHera:
MHOTO(YHKLMOHaNbHbIA KOMMNAEKC NpenojaBaTens;
* HarnsgHble nocoous (KOMMAeKTbl y4ebHbIX Tabnuy, nnakaTtos, NOPTPETOB
BbIJAOLLMXCA YUYEHbIX-MaTEMaTUKOB U Ap.);
NH(pOPMaLMOHHO-KOMMYHMWKAaTUBHbIE CPEACTBA;

. 9KpaHHO-3BYKOBbIE nocoous;

*  KOMMJEKT TEXHNYECKON AOKYMEHTaL MW, B TOM YMC/e nacnopTa Ha
cpeAcTBa 00yYeHMs, NHCTPYKLMM NO MX UCNOMb30BaHUIO U TEXHMKE
06e30MacHOCTU;

e OMOGNNOTEYHBIV (OHA.

3.2 WNHpopmaynoHHoe obecrneyeHmne
MHhopmaymoHHoe obecneyvyeHne 0byyYeHUs COLEPXKUT NepeyveHb PEKOMEHLYEMbIX

yUebHbIX N3faHuii, NHTepHeT-pecypcoB, 4OMNONHUTENbHOW NUTEPaTYpbI.

OCHOBHbIE NCTOYHUKWN
1. bawmakoB M.N. MaTtemaTuka: anrebpa 1 Hayana MaTeMaTU4YeCKOro aHanuaa,
reomeTpus: yuyeb. Ana ctya. yupexaeHuin cpeg. npod. o6pasoaHus / M.

bawmakoB. — M., 2016.

2. bawmakos M./. MaTemaTunka: anrebpa u Havyana matemaTUYecKoro aHannsa,
reoMeTpus. 3afavyHnk: yueb. Ans cTyd. yuYpexxaeHuin cped. npod. obpasoBaHus / M.U.

BawmakoB. — M., 2017.

[nsa npenofaBaTenien

N3naraeTcs B cnegyroLein pegakumnm:
06 obpasoBaHun B Poccuiickoir Pegepaunn: genep. 3akoH ot 29.12. 2012 Ne 273-®3
(8 pea. PepepanbHbix 3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-P3, ot



02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-93, 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-d3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-d3, c n3M., BHeceHHbIMUN PefepanbHbIM 3aKkOHOM 0T 04.06.2014 Ne 145-
@3, B pea. ot 03.07.2016, ¢ n3m. ot 19.12.2016.)

Mpukas MunHucTepcTea obpasoBaHMa U Haykm P® ot 31 gekabpsa 2015 r. N 1578 "O
BHECEHUN M3MeHeHUn B (QeaepanbHbli rOCYAapCTBEHHbIN 06pa3oBaTe/lbHbI CTaHAapT

cpefHero obuiero obpasoBaHus, YTBEPXKAEHHbIA NpMKa3zoM MuHKCTepcTBa 06pa3oBaHUs U
Hayku Poccuiickoin ®depepaymm ot 17 maa 2012 r. N413”

[NepevyeHb VIHTEpHET-pecypcoB
MNHTepHeT-pecypchbl

1. www. fcior. edu. ru (MHMopMaLNOHHbIE, TPEHNUPOBOYHbIE N KOHTPO/IbHbIE
maTepuanbl).

2. PELLY EI3 - http://reshuege.ru/

3. OTKpbITbIN 6aHK 3agaHuii ®UIN - http://lwww.fipi.ru/content/otkrytyy-bank-zadaniy-

ege.

4. Exponenta.ru http;//www.exponenta.ru KomnaHus Softlint. O6pa3oBartenbHbIi
MaTemMaTU4ecKuin caiT. Matepuanbl 418 CTYLEHTOB: 334a4N C PeLLEHNAMM,
CNPaBOYHUK MO MATEMATUKE, 3NIeKTPOHHbIE KOHCYNbTaLUN.

5. NaszeTta «MaTematumka» M3garensckoro goma «llepeoe ceHTabpa» http://mat.1septemr.ru

6. MatemaTunka B OTKpbITOM Konsiemxe http://www.matematiks.ru

7.Math.ru. MaTtemaTtuka n obpasosaHune. Http://www.math.ru

8.Allmath:ru - Bca matematuka B ogHOM mecte htto://www.allmath.ru

9. EgWorld: Mup matemaTnyeckux ypasHeHunin http://egwirld.ipmnet.ru

10. Bcq saneMeHTapHas maTeMaTuKa: CpefHAs MaTeMaTnyeckas NHTEPHET-LIKONA.
http://www.bym math.net

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

12. I'padmkm yHkumin  http://graphfunk.narod.ru

13. AnpakTuyeckne matepuasnbl No MHGHOPMATMKE N MaTeMaTUKE.
http://comp-science.narod.ru

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

15. E'3 no matemaTuKe: NOArOTOBKA K TeCTUpOBaHWIO http://www.yztest.ru

16. 3afayHuK 414 NoAroTOBKM K 0iMMnunagam no maremaTtuke http://tasks.ceemat.ru

17. 3aHMmaTeNnbHas maremMaTuka — LUKOMbHUKaM (0nmMMnuagbl, Urpbl, KOHKYPCbI MO
matemaTunke) http://www.maht-on-line.com

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

19. Martematunyeckue aTiogbl http://www.etudes.ru


http://reshuege.ru/
http://www.fipi.ru/content/otkry
http://www.exponenta.ru
http://mat
http://www.matematiks.ru
Http://www.math.ru
http://www.allmath.ru
http://egwirld.ipmnet.ru
http://www.bym
http://www.neive.by.ru
http://graphfunk.narod.ru
http://comp-science.narod.ru
http://www.yztest.ru
http://tasks.ceemat.ru
http://www.maht-on-line.com
http://www.prodlems.ru
http://www.etudes.ru

20.

21.

22.
23.
24,
25.
26.

27.

MartemaTtuka on-line cnpasoyHas MHpopMaLna B NOMOLLb CTYLEHTY
http://www.manhtm.hl.ru

MaTemMaTnKa B MOMOLLb LUKO/IbHUKY W CTYAEHTY (TeCTbl Mo matematuke online)
http://www.mathtest.rn

MaTemaTuKka gna noctynarmowmx B By3bl http://www.matematika.agava.ru
MaTemaTuka 1 nporpammuposaHue http://www.mathhrog.narod.ru
MaTtemaTnyeckue onMMnuagbl U onvMnuagHble 3agadm http://www.zaba.ru
CalT afieMeHTapHO maTeMatuku Amutpus MywmHa http://www.mathnet.spb.ru
TypHup ropofos — MexyHapogHasa MaTematuyeckas onvMmnuaga ons
LUKONbHMKOB http://www.turgor.ru

www .school-collection.edu.ru (EgnHas Konnekummn UngposbiX 06pa3oBaTe/ibHbIX

pecypcos).


http://www.manhtm.hl.ru
http://www.mathtest.rn
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. KOHTPO/1b V1 OLLEHKA PEY/IbTATOB OCBOEHMUA YUYEBHOW
ANCLUUNNHBI

4. KOHTPOJIb N1 OUEHKA PE3YJIbTATOB OCBOEHUNA ANCUNTTJTNHDI

KOHTpo/NbHasi oueHKa pe3ynbTaTOB OCBOEHUS AMUCLUMNINHBI OCYLLECTBNAETCS
npenojaeaTtesieM B MPOLECCe NPOBEAEeHNS NPAKTUUYECKNX 3aHATUIA N NabopaTOPHbIX
paboT, TECTUPOBAHUS, a TaKXKe BbIMOMHEHUS 00YYalOLWMMUCS MHANBUAYANbHbIX

3aflaHNi, NPOEKTOB, UCCNeA0BaHNIA.

Pe3ynibTaTbl 06yyYeHUA

(oCcBOEHHbIE YMEHUNS, YCBOEHHbIE
3HaHUSA)

AJITEBPA

yMeTb:

*  BbINOMHATbL apuhMeTUYEeCKne
[encTBUA Haj Yncnamu, covertas
YCTHble U MUCbMEHHbIE NPUEMbI;
Haxo4uTb NPUGINXKEHHbIE
3HAYeHWNS BE/IMYUH U NOTPELLHOCTHU
BblUMCNEHNIA (aBCONOTHASA U
OTHOCWUTEe/IbHasA); CpaBHUBATH
4NC/I0BbIe BblIPaXeHWS;

*  HaxoAuTb 3HAYeHUS KOpHS,
CTereHun, norapumma,
TPUTOHOMETPUYECKUX BblPaXKEHWNI
Ha OCHOBe onpejeneHuns,
MCronb3ys Npu HeobXo4UMOCTH
WHCTPYMEHTaNbHble CPeACTBa;
NONb30BaTbCA NPUBIVIKEHHOW
OLLeHKOM Npu NpPakTUUYeCKnx
pacyetax;

*  BbINOJIHATL Npeobpa3oBaHuA
BbIPaXXeHWUI, NpUMeHAs GopMynbl,
CBA3aHHbIE CO CBOMCTBaAMU
CTeneHen, norapugmos,
TPUTOHOMETPUYECKNX PYHKLWIN;

NCMosb30BaTb NPUOBPETEHHbIE
3HAHMUA N YMEHMNSA B
NPaKTUYeCcKOoli 1eATeNIbHOCTU U
NOBCEAHEBHOM XXN3HU:

* /11 NPaKTUYEeCKNX pacyeToB Mo
(hopmynam, BKIOYasa (OpPMYy/bl,
cofepxalyue CTeneHun, pagukansl,

®dopMbl 1 MeTOAbl KOHTPOMS U OLEHKN

pe3ynbTaToB 06y4YeHUs

[MpaKTuyecKkne 3aHATUA,
NHAMBMAYaNbHbIE MPOEKTHI.

[MpakTn4yecKne 3aHATUS.
TecTnpoBaHue.
KOHTpO/IbHbIE paboThl.

[MpakTuyecKne 3aHATuS.
NHanBunayanbHble MNPOEKTHI.
BHeayanTopHaa caMmocToATeNlbHadA
paboTa

MpaKTMYecKue 3aHATUS.
PacueTHO-rpagmyeckne 3afaHus



norapugmbl u
TPUTOHOMETPMYECKMEe yHKLUN,
MCronb3ys NpuM He06X0AUMOCTH
CNpaBOYHbIE MaTepuanbl
npocTeliine BblYUCINTENbHbIE
yCTpOlicTBa.

PYHKUMM N TpadrKn
YMETb:

*  BbIUMCNATb 3HAYEHUE PYHKLUK MO
3aflaHHOMY 3HA4YeHM0 aprymeHTa
npu pa3INYHbIX Cnocobax 3afaHus
(DYHKLMY;

e  OMnpefensTb OCHOBHbIE CBOMCTBA
YMCNOBbIX YHKLWIA,
MNNOCTPUPOBATL UX Ha FpafuKax;

*  CTPOMTb rpatinKn N3yYeHHbIX
(YHKUMIA, MNNKOCTPUPOBATL MO
rpaduKy CBOWCTBA 3/IEMEHTAPHbIX
(hYHKUWIA;

*  UCNOMb30BaTb NOHATME DYHKLMM
ANS ONUCaHUS 1 aHanm3a
3aBMCMMOCTEN BESTINYUUH;

NCMnonb30BaTb NMPUOOPETEHHbIE
3HAHUS M YMEHUS B
NPaKTUYeCKOW AeATeNbHOCTU U
NOBCEAHEBHOW XN3HMW:

e [N5 ONUCaHWA C NOMOLLbIO
(YHKUWIA pa3inyHbIX
3aBUCUMOCTeN, NpeacTaBneHns Ux
rpaduyeckun, nHTepnpeTaLun
rpatuKos.

Hauyana maTeMmaTunyeckoro
aHanmsa

YMETb:

*  HaxoAuTb NPOM3BOAHLIE
3NIEMEHTapPHbIX PYHKLUWIA;

*  1CMOMb30BaTb NPOM3BOAHYIO ANS
N3yYeHUs CBOMCTB PYHKLNIA 1
MOCTPOEHUS TpauKoB;

*  MPUMEHATb NPOM3BOAHYIO ANA
MPOBeAEHNS MPUONKEHHbIX
BbIYMCEHNIA, pellaTh 3a4aun
MPUKNAAHOro Xapakrepa Ha
HaxoXAeHne HanboNbLLErO W

[MpakTnyeckne 3aHATUS.
TecTnupoBaHue.

[NMpaKTuyeckue 3aHATUA.
TecTnpoBaHue.

NHpmuBnayanbHble NPOEKTHI.
TecTupoBaHue.
KOHTpONbHbIE paboThl.

PacuyeTHO-rpajuyeckme 3agaHus
[MpaKTuyecKne 3aHATUS.
BHeayauTopHaa camocToATeNbHasA
paboTa

[NMpaKTnyeckue 3aHATUA.
NHanBupyansbHble TBOpYeCKMe 3a4aHus.

[MpakTnyeckue 3aHATUA.
TecTupoBaHue.

[MpaKTuyeckune 3aHATUS.

MpaKTuyeckune 3aHATUS.
PacueTHO-rpamyeckne 3afaHus



HaMMeHbLLEero 3Ha4YeHus;
BbIUMCNATb B NPOCTEMLINX CNyYvasnx
naowann n obbembl €
MCNONb30BaHMEM OMNpeaeneHHOro
NHTErpana;

MCNoNb3oBaTb NPUOBGPETEHHbIE
3HAHUSA N YMEHUs B
NPaKTUYECKOWN AesiTeNbHOCTU U
NOBCeHEBHO XWU3HWN ANs:
peLleHns NpukKnagHbIX 3afad, B
TOM ymMcne colnanbHo-
3KOHOMUYECKUX U (IM3NUYECKUX, Ha
HanMBoNbLLUME N HAaVMEHbLUME
3HAYEHMS, Ha HaXOXaeHue
CKOPOCTMN M YCKOPEHMS.

YpaBHEHNA N HeEpaBeHCTBa

YMeTb:

peLwaTtb paunoHanbHble,
nokasaTe/ibHble,
norapumuyeckue,
TPUITOHOMETPUYECKME YPaBHEH WS,
cBOAALLMECA K TMHENHBIM W
KBafpaTHbIM, a TakxXe
aHanornyHble HepaBeHCTBA U
CUCTEMbI;

MCNonb3oBaTh rpanyecknin MeTos
PELEHNN YPaBHEHWI 1
HepaBeHCTB;

n306paXkaTb Ha KOOPANHATHOM
MIOCKOCTUN peLleHuns ypaBHEeHUA,
HepaBeHCTB U CUCTEM C ABYMSA
HEN3BeCTHbIMU;

COCTaB/IATb U peLllaTb YpaBHEHUS U
HepaBeHCTBa, CBA3bIBaOLLNE
HEN3BECTHbIE BE/IMYUNHLI B
TEKCTOBbIX (B TOM 4ucne
npuKnagHblX) 3agavax.

NCMosb30BaTb NPUOOPETEHHbIE
3HAHUS M YMEHUSA B
NPaKTUYeCKOI AeATeNbHOCTU U
NOBCEHEBHOM XXU3HW:

ANs NOCTPOEHUSI U UccnefoBaHNs

PacueTHO-rpatmyeckne 3afaHus

MpaKTuyecKne 3aHATUS.
BHeayauTopHas caMoCTOATe/IbHas
paboTta

[MpakKTnyeckue 3aHATUA.
NHansuayanscHble TBOpYECKMe 3a4aHus.
BHeayauTopHasa camocTosTe/lbHas
paboTa

MpakTuyeckue 3aHATUS.
PacueTHO-rpanyeckme 3afaHus

[MpaKTuyeckne 3aHATUA
NHuansupyanbHble MNPOEKTHI.

[MpakTuyecKkne 3aHATUA
BHeayanTopHaa caMocToATebHasA
paboTta

MpaKTUYecKne 3aHATHS.
NHanBuayanbHble TBOPUECKUE 3aaHus.
KOHTpONbHbIe paboThl.



MPOCTEeMLNX MaTEMATUUYECKNX
Mozenen.

Komb6uHaTopuKa, cTaTUcTMKa U
Teopusi BEPOATHOCTEN

YMETb:

pewaTtb npocTenimne
KOMOGMHATOPHbIE 3aa4yn MeTOA0M
nepebopa, a Takxe ¢
NCMO/b30BaHNEM M3BECTHbIX
thopmyn;

BbIYUCNATHL B NPOCTEMLWINX Cydasnx
BEPOSAITHOCTWN COObLITUIN HA OCHOBE
nojcyeTa ynMcna UCxopoB.;

NCNoNb30BaTb NMPUOBPETEHHbIE
3HAHUA N YMEHUA B
NPaKTUYeCKON AeATe/IbHOCTU U
NOBCEAHEBHOM YXN3HW:

N5 aHann3a peanbHbIX YNCNOBbIX
[aHHbIX, NPELCTaBNEHHbIX B BUJE
amarpaMmm, rpafuKkos;

aHanmsa nHgpopmaymu
CTAaTUCTUYECKOr0 XapakTepa.

FTEOMETPUA

YMETb:

pacrno3HaBaTb Ha YepTexax u
MOAeNnsx NPoCTPaHCTBEHHbIe
(hOpMbl; COOTHOCUTb TPEXMEPHbIE
00BEKTbI C UX ONUCAHUAMMU,
N306paXKeHNAMN;

OnucbIBaTb B3aMMHOE
pacrnonoXXeHne NPSIMbIX 1
NIOCKOCTEN B NPOCTPaHCTBE,
apryMeHTmMpoBaTb CBOW CY>KAeHUA
06 3TOM pacnono>kKeHuu;
aHanM3MpoBaTh B NPOCTENLLNX
CNyYanx B3aMMHOe pPacnosioXeHue
06BEKTOB B NPOCTPAHCTBE;
n306paxkaTb OCHOBHbIE
MHOFOTrPaHHUKWN U KPYrAble TeNna,
BbIMOJHSATb YEPTEXM MO YC/NOBUAM
3afau;

CTPOUTb NPOCTENLLNE CEYEHUS
Kyba, Npu3Mbl, Npamunpbl;
peLaTb NNaHNUMeTpUUecKne u

MpaKTu4yeckne 3aHATUS.
PacuyeTHO-rpafuyeckne 3agaHus

NHAanBMaYyanbHble TBOPYECKME 3ajaHNS.

PacuyeTHO-rpauyeckune 3agaHus

[MpakTnyeckue 3aHATUA.
TecTupoBaHue.

MpaKTMYecKune 3aHATHUS.
KOHTpPO/IbHbIE PaboThl.
PacueTHo-rpaduyeckme 3afaHus

MccnepoBatenbckasa pabota
[MpakTnyeckne 3aHATUS.

[NMpaKTuyecKkune 3aHATUS.

TecTnpoBaHue.

HanBuayansHble TBOpYECKUE 3a4aHuA.

[MpakTnyeckune 3aHATUSA.

[MpaKTnyeckne 3aHATUS.
PacueTHO-rpagnyeckne 3agaHua

PacueTHO-rpatmyeckne 3afaHus



npocTeiLlne cTepeoMeTpuYecKme
3a[ja4un Ha HaxoXAaeHwue
reoOMeTPUYECKMX BETMUUH (ANIVH,
yrnos, naouwanein, o6bLemoB);

*  1CMONb30BaTb NPV PeLLEHUN
CTepeoMeTpUYECKMX 3aaau
nnaHUMeTpUYecKne GakTbl 1
MeTOAbl;

e MPOBOAWTb [I0Ka3aTe/bHble
pacCy>XAeHns B X0Ae peLLueHns
3agau;

MCNOMIb30BaTb NPUOGPETEHHbIE
3HaHNA U YMeHUs B
NPaKTUYeCKON AeATe/IbHOCTU U
NOBCEeAHEBHOW XXU3HWU:

*  [NS UccnepoBaHua
(MogennpoBaHns) HeCMOXHbIX
NPaKTUYECKMX CUTYyaLNin Ha
OCHOBE M3YYeHHbIX popMyn U
CBOWCTB (huryp;

e BblYNCEHNA 06BEMOB U NOLLAAEN
MOBEPXHOCTEW MPOCTPAHCTBEHHbIX
TeN NpU peLeHnn NpakTUyYecKunx
3afiay, ucnosb3ys npu
HeobX0AUMOCTHU CrPaBOYHUKM
BbIYMCNNTE/IbHbIE YCTPONCTBA.

3HaTb/ chopmmpoBaTh:

-NpeAcTaBNeHNs 0 MaTemMaTUKe Kak
4acTU MUPOBOW KyNbTYypbl U MecTe
MaTeMaTMKN B COBPEMEHHOW
LMBMUAM3aL MK, cnocobax onucaHus
AB/IEHNI peasbHOro Mmnpa Ha
MaTemMaTU4eCKOM Si3blKe;

- NpeLCTaBNeHNs 0 MaTeMaTUYeCKnX
MOHATMAX KaK BaXXHEMLWnx
mMaTemMaTUYeCKUX MogensXx,
MO3BOJIAIOLLMX ONUCLIBATb M U3yyaTb
pasHble NPOLEeCChl U ABNEHUS;
MOHMMaHMEe BO3MOXHOCTH
aKCMOMaTNYECKOro MOCTPOEHMS
MaTeMaTUYECKNX TEOPUIA;

[MpaKTnyecKne 3aHATUS.
TecTnpoBaHue.

NHauBuayanbHble TBOPUYECKUE 3aaHus.

[MpaKTnyeckune 3aHATUSA.
KomnboTepHOE TECTUPOBAHME.
KOHTpO/IbHbIE paboThl.

VHpanBuayanbHble MPOEKTHI.
[MpakTuyeckne 3aHATUA.
PacueTHO-rpauyeckmne 3agaHus
KOHTpO/IbHbIE paboThl.

NHauBmnayanbHble MPOEKTHI.
BHeayguTopHas camocTosiTeNbHas
paboTa

NHpmuBnayanbHble MNPOEKTHI.
TecTupoBaHue.



NNAHVMPOBAHWME YUEBHbIX 3AHATUA C NCMO/Tb30BAHVMEM AKTUBHbIX
N MHTEPAKTVBHbBIX ®OPM N1 METO40B OBYUEHWNA

No
n/n

1.

~

Tema y4ebHOro
3aHATUA

TpuroHomeTpuyeckas u
rokasaTenibHas opma
KOMM/IEKCHbIX YunCer.
MpsAMblE M NIOCKOCTA B

NMPOCTPaHCTBE.
PelleHne
TPUTOHOMETPUYECKUX
ypaBHEHNIA
MOBbILLEHHOW
CNOXHOCTU

Mnowanb NOBEPXHOCTU

yacTei wapa

MpnbnnXeHHbIE METOARI

BblYMCNEHUA

onpeAeneHHoro

NHTErpana

AKTUNBHbIE U
WHTEePaKTUBHbIE
(hOpMbl 1 MeTOAblI
06y4eHus
pasbop
KOHKPETHbIX
cuUTyaumin
MeTo[, paboTbl B MasbIX
rpynnax: Kpyrnblid cTon
meTof «Cutyaumsa-
YNpaxXHeHe»

MeTOoZ «MO3r0BOA
LWTYPM»
Aenosas mrpa

(hopmmpyemble yHMBEpPCaNbHbIE
yyeGHble AeincTBuS

NINYHOCTHbIE

JINYHOCTHBbIE, KOMMYHWKaTUBHbIE

NO3HaBaTE/IbHbIE.

perynsaTuBHble

KOMMYHWKaTUBHbIe, MMYHOCTHbIe



NNCT NBMEHEHWUIW N AOMOJTIHEHWIA, BHECEHHbIX B

PABOYYIO NMPOIMrPAMMY

Ne M3MeHeHus, pata BHECEHUA WN3MEHEHUSA,
CTpaHuUbl C USMEHEHNEM;

BbI1O
OcCHOBaHWe:
Moanuck Nnua BHECLLEro N3MeHeHNs

Ne M3MeHeHUsi, faTa BHECEHUS W3MEHEHWUS;
CTpaHULbl C U3MEHEHNEM;

BbI/1O

OcHoBaHue:

Moagnuncb nnua BHeCLWero n3MeHeHus

No M3MeHeHusi, faTa BHECEHUS WU3MEHEHWS;
CTpaHuLbl C U3MEHEHWEM;

BblNO

OcHoBaHue:

Moagnucb nnua BHECLLEro N3MeHeHNs

No M3MeHeHWs, faTa BHECeHUS WM3MEHEHWS;
CTpaHuLbl C U3MEHEHWEM;

BblN1O

OcCHoBaHue:

Moanuce Nuua BHeCLLEro N3MeHeHUs

No

CTAJIO

CTANO

CTANO

CTAJIO

40



