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Pabouyas nporpamma y4yebHOW AucumnamHbl MaTemaTuka paspaboTaHa B
COOTBETCTBUM c TpeboBaHUAMYU (beflepanbHOro  rocyfapCTBeHHOro
obpa3oBaTenibHOro ctaHfapTa cpegHero obuiero obpasosaHua(ganee - roc) ,
(befepanbHOro rocyfapCcTBeHHOro CTaHfapTa CpefHero npoeccMoHanbHOro
o6pa3oBaHuA (nanee - Cno) npodpeccun 35.01.11 «Macrtep
Ce/IbCKOX03ANCTBEHHOrO MPOM3BO/ACTBA», PEKOMEeHJauusamMu Mo opraHu3alum
noslyyeHns  cpegHero obuiero obpasoBaHWs B npefenax  OCBOEHMS
obpasoBaTe/ibHbIX MporpamM cpefHero npoMeccnoHanbHOro obpasoBaHUs Ha
6a3e OCHOBHOro o6uiero obpasoBaHUsA C y4yeToM TpeboBaHMA (edepanbHbIX
roCyAapCTBEHHbIX ob6pa3oBaTe/ibHbIX cTaHOapToB MU nosly4YaemMon
CneumanbHOCTM UM npogeccumn cpefHero npogeccroHanbHOro o6pasoBaHUS
(nnuceMo  [enapTtameHTa rocyfgapCTBEHHOW MNONUTUKM B cdepe NOAroTOBKM
pabounx kagpos u AOMNO  MwuHo6pHayku Poccum ot 17.03.2015 Ne06-259),
NPUMEPHON  Nporpammbl yyebHOW  gucumnanHbl MaTemaTuka ans
npoeccnoHanbHbiX  06pa3oBaTe/ibHbIX  OpraHu3auuin, pPeKoMeHA0BaHHOW
depfepanbHbIM roCYyAapCTBEHHbIM aBTOHOMHBLIM YyupexaeHunem «deaepanbHbii
MHCTUTYT pasBuTus obpasoBaHusa» (panee - ®rAY «®PUPO») B KayecTse
NPUMEPHON nNporpamMmmbl AN peann3auuMy  OCHOBHOW  MPOMecCUOHaNbHOM
obpasoBaTenbHOM nporpammbl CIMO Ha 6a3e OCHOBHOro o6uiero o6pasoBaHusa ¢
nonyyeHMem cpefHero obuiero obpasoBaHusA, NPoToKoA Ne 3 OT «21» uKONg
2015r, . perucTpaumoHHbIi HOMep peueH3nm Ne 375 oT «23» utons 2015r.
OrAY «dNPO», ¢ nsmeHeHunssmu ot 25 mas 2017 r.,

MaTemaTunka n3yyaetcs Kak 6a30BbIil YUeOHbIi npegmet

06Leobpa3oBaTebHOrO LUKa NpogecCuoHanbHbiX 06pasoBaTe/ibHbIX NPOrpamMm
no npodgeccun CIO TexHUYeckoro npoguna Ha 6Gase ocHoBHOro (06uero)
obpasoBaHus 35.01.11 «MacTep CeNbCKOXO3ANCTBEHHOr0 MNPOM3BOACTBAY,
BXOAALLE B cOCTaB YKPYMHeHHoW rpynnbl npodgeccuit 35.00.00 Cenbckoe,
NecHoe U1 pbi6HOe XO035UCTBO.
OpraHuzauuns-paspabotumk: ocygapcTBeHHOe O6KAKETHOE npoeccroHanbHoe
obpasoBatenbHoe  yuypexpgeHuve  CamapcKoMu obnactu «AJleKCeeBCKOe
NpogeccMoHanbHoe yumnuuie» n. AaHrapf, AnekceeBckuii paiioH, Camapckas
obnacTsb.



COLAEP>XAHWE

1 MacnopT paboyeir nporoamMmmbl 06LLe06pa3oBaTelbHON YUYeOHOW
ANCUUNNHBI.

2. CTOoyKTyoOa 1 cogepxaHune obLieobpa3oBaTe/ibHON y4eOHOW
ANCLUUNANHBI.

3. Ycnosusa oeanmsanuu paboyert nporpaMmbl 06uieo06pa3oBaTebHOM
YUYeOHON AUCLUNINHBI.

4. KOHTO0O/b M ONeHKa pe3ynbTaToB OCBOEHMSA 06LLe06pa3oBaTe/lbHOM
y4yeOHOW ANCLUNINHBI.



1. MACMOPT MPOIrPAMMbI YUEBHOW ANCLUUNMNJTNHBI

MATEMATWKA: anrebpa 1 Ha4yana maTeMaTU4YeCcKOro aHanmsa, reomeTpus

1.1. O6nacTb NPUMEHEHUS NporpaMmmbl y4e6HOW ANCLUNANHDI

Mporpamma yyebHoW pucumnavHel MATEMATUKA aBnseTcd  4acTbio
obweobpasoBaTe/lbHOro LMKna obpasoBaTenibHON nporpammbl CMO - nporpaMmsl
MOArOTOBKN KBaNMMMUUMPOBAHHbLIX pabounx, cnyxawux (panee - 1111KPC) no
npoteccum 35.01.11  «Mactep CeNbCKOXO035MCTBEHHOIO npoun3BoAcTBa»,
TEXHUYECKOro npogmnsa npogeccroHanbHOro 06pasoBaHus.

1.2. MecTo yyebHOM ancumnanHbl B cTpykType MIMKPC

YuebHaa [gucuunauHa ABASETCA  AWMCUUMAMHOW  06Leobpa3oBaTebHOro
y4ebHOro uMKna B COOTBETCTBUM C TEXHUYECKMM npoduiem npodeccroHansHoro
0bpa3oBaHus.

Y4yebHas AucumnanMHa OTHOCUTCA K npeameTHoW obnactm PrOC cpegHero
obuiero obpasoBaHMs MaTemaTuKa, 06Lleil K3 06d3aTeNbHbIX MPeAMETHbIX
obnacrei.

YPpoBeHb O0CBOEHUS Yy4e6HON AnCUMNINHBI B cooTBeTCTBUM ¢ PIOC cpefHero
obuwero obpasoBaHna 6a30BbIN.

Peanusaumsa  cofepxaHus  yyebHOW  AUCUUNIUHBI npegnonaraeT
cobnogeHve  npuHUMna  CTPOroid  NPeemMcTBEHHOCTM MO OTHOWEHMI K
cogepxaHuto  kypca MATEMATUMKA Ha CTyrneHM OCHOBHOro o06uiero
o0bpasoBaHus.

B 710 Xe Bpema yuebHad gucumnanHa MATEMATUKA  ang
NnpogeccnoHasbHbIX 06pa3oBaTenbHbIX opraHusauuia obnapgaer
CaMOCTOATE/NIbHOCTLIO U LLe/IbHOCThLIO.

Pabouasi nporpamma yuye6Hon amcumnnvHel MATEMATUKA nmeeT
MeXMNpeLMEeTHYHO CBfA3b C 06LLe06pa3oBaTe/lbHbIMU YYEOHbIMU AUCLUUNINHAMM
«Pu3nka», «MIHOCTpPaHHbIN A3bIK», «O6LWECTBO3HAHME», «VIH(hopMaTUKa»

M npoeccuoHanbHbiMM  AucUMNANHAMU  «OCHOBbI 3MEKTPOTEXHUKN», «OCHOBBI
npeanpuHMMaTeNbCTBa.

1.3. Uenn n 3agaun gucuymnnnHbl - TpeboBaHUS K NJaHUPYEMbIM pesysibTaTam
OCBOEHUSA AUCLMUN/INHBI:
CopepxxaHme nporpammbl  «MaTemaTuUKa»  HanpaBfeHO Ha [AOCTUMKEHMe
cnefyoWmnx Lene:
» obecreyeHne cHOPMUPOBAHHOCTM MPELCTABNEHUI O COUMANbHbIX, KYNbTYPHbIX U
NCTOPUYECKMX (PaKTOpaxX CTaHOBEHUA MaTeMaTUKW;
e obecrneyeHne  CHOPMUPOBAHHOCTM  NIOTMYECKOro,  a/ifOPUTMUYECKOro ¥
MaTeMaTNUYeCKOro MbllNEHWS;
» obecreyeHme CHOPMMUPOBAHHOCTM YMEHUIN NPUMEHSATb MOMYUYEHHbIE 3HAHMA MPU
PeLIEeHNN Pa3NNYHbIX 3aau;
» obecneyeHne CcHOPMUPOBAHHOCTU MNpPeACTaB/eHU O MaTeMaTukKe Kak 4acTu



0bLleYvenoBevyecKorm KynbTypbl, YHUBeEpPCa/IbHOM £3blKe HayKu, MO3BONAOLEM

OMNUCbIBaTb U U3yYaTb peasibHble NPOLECChl U ABEHUS.

B nporpamMmmy BK/HOYEHO COAepXXaHWe, HamnpaB/lieHHOe Ha (opMUpoBaHuE Y
CTYZEHTOB KOMMETEHLMA, HeOBXOAUMBIX AN KavyeCTBEHHOro ocsoeHmsa OMOIMM CroO
Ha 0a3e OCHOBHOro o6uwero o6pa3oBaHMA C MOJly4YeHMEM CpefHero oobuero
obpas3oBaHUsA MporpamMbl MOATOTOBKU KBaNUMUUMPOBAHHbLIX paboumx, Cayxawinux
(MMKPC).

N3yyeHne yyebHOW AucumnanMHbl MaTemaTuka 3aBepLuaeTcs  UTOroBOWM
aTTecTaumein B (popme 3k3ameHa B paMkax ocBoeHus MIMKPC Ha 6a3e OCHOBHOrO
obuiero o6pasoBaHms.

14 Pe3ynibTaTbl 0CBOEHMA YY4e6HON ANCLUMNNHDI
Pe3ynbTaTbl 0OCBOEHUSA Y4e6HOW ANCUMUN/IHBI:

JINYHOCTHbIX:
- C(hOpMMPOBAHHOCTbL MNpeACTaBNeHNIA 0 MaTeMaTUKe KakK YHuBepcaJlbHOM $3blKe
HayKW, CpeacTBe MOLENMPOBaHUSA SAB/IEHWA W NPOLECCOB, MAEAX W MeTofax
MaTeMaTuKu,;

- MOHMMaHWe 3HAYMMOCTM MaTemMaTMKM AN Hay4YHO-TeXHUYECKOro nporpecca,
ChOPMMPOBAHHOCTL OTHOLWIEHWS K MaTeMaTMKe KakK K 4acTu 06LeyenoBeyecKol
KyNbTypbl 4epe3 3HAaKOMCTBO C WCTOPME pa3BUTUS MaTeMaTUKMW, 3BOMIOLMEN
MaTemaTuyecKnx naen;

- pasBUTUE JIOTMYECKOTO0  MbILUEHMS, MNPOCTPAHCTBEHHOI0  BOOOpaXXeHUs,
anroOpUTMUYECKON KyNbTYpbl, KPUTUUYHOCTM MbILLI/IEHNA Ha YPOBHE, HEOOXOAMMOM
ans 6yayuleii npoeccnoHanbHOl AeATeNbHOCTU, A5 MPOAO/MKEHNS 06pa30BaHNA 1
caM0o0b6pa3oBaHus;

- OBnafieHNe MaTeMaTUYeCKUMU 3HAHUAMU U YMEHUSMU, HeoOXOAMMbIMU B
MOBCEAHEBHOW YXXN3HW, AN OCBOEHWUS CMEXHbIX €CTECTBEHHOHAYUHbIX AUCLUMANH W
OUCUMNAMH NPoeCCUOHANbHOMO LUMKAa, AN NonyyeHUs 06pasoBaHuUs B 061acTsX,
He TPebyloL KX Yrny6neHHON MaTeMaTNUYeCKOW NoAroTOBKY;

- TOTOBHOCTb W CMOCOBGHOCTbL K O6pa3OBaHI/II'O, B TOM 4ucne CaMOO6pa3OBaHI/II'O,
Ha MPOTAXKEHUN BCEM >KU3HW; CO3HaTe/IbHOE OTHOLWIEHUE K HEMPEPbLIBHOMY

06pa3oBaHMIO KaK YC/MOBUIO YCNEWHON npodecCMOHaNbHON W 06LWECTBEHHOW
AeATeNbHOCTY;

- TOTOBHOCTb W CMOCOOHOCTb K CaMOCTOSATE/IbHOW TBOp‘-IQCKOVI N OTBETCTBEHHOI
[eATe/IbHOCTH,

- TOTOBHOCTb K KOMMEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMWU B
06pa3oBaTe/ibHOM, 06LLECTBEHHO NOJIE3HOW, Y4eO6HO-NUCCNea0BaTeIbCKOM, MPOEKTHOM
N OpYrux BuAax AesATeNbHOCTU;- OTHOLWEHME K MPOGecCUOHanbHOM AesTeNbHOCTY
KaKk ~ BO3MOXHOCTM  y4acTus B peweHun NINYHbIX, 06 ECTBEHHbIX,
rocyapCTBeHHbIX, 06LeHaLMOHaNbHbIX MPO6aem;

* METANPEAMETHbIX:
- YMEHMne CaMOCTOATENbHO OMNpeaendaTb uUenn [eATe/iIbHOCTU WU COCTaB/IATb TMJiaHbl
[EeATENBbHOCTN,; CaMOCTOATE/IbHO OCYWLECTBAATb, KOHTPOJ/IMPOBATbL N KOPPEKTUPOBATb



[EeATE/IbHOCTb, NCnosib3oBatb BCE BO3MOXHblE  PECYPCbl  And  AOCTUXEHUNA
NOCTaBNEHHbIX LI,EI'IE‘I7I n peannsayninn MnnaHoB AEATENIbHOCTU, Bbl6|/|paTb yCneLwHble
CTpaTternn B pasiMyHbIX CUTYaUnNAX;

- YMeHMe NMpoAyKTUBHO 06LWaTbCA M B3aMMOAENCTBOBaTb B MpoLiecce COBMECTHOM
AeATeNbHOCTM,  yuMTbIBaTb  MO3ULMM  APYIUX  YYaCTHUKOB  AesTeNIbHOCTH,
3(h(PEeKTUBHO paspeLlaTb KOH(PIUKTDI;

- B/lafjleHNe HaBblKaMU Nno3HaBaTe/IbHOM, y‘-le6HO-I/ICCJ'Ie,EI|OBaTeJ'IbCKOI7I n I'IpOGKTHOI7I
[eAaTenIbHOCTU, HaBblKaMW pPa3peLlleHnd r|po6neM; CMOCO6GHOCTb M TOTOBHOCTb K
CaMOCTOATE/IbHOMY MOWUCKY METOAO0B pelleHnAa MPakTUYeCKUX 3agad, MPUMEHEHNIO
pa3nIMvHbIX METOA0B MNMO3HAHUA,

- rOTOBHOCTb M CMOCOOGHOCTb K  CamMOCTOATE/NIbHOW  MHMOPMALUOHHO-
no3HaBaTeNlbHOM [eATeNlbHOCTW, BKAOYass YMEHWE OPWEHTMPOBATbCA B Pa3/INYHbIX
UCTOYHUKAX  WHMDOpMaUUW,  KPUTUYECKNU  OUEHMBaTb M UHTEPNPEeTMpOoBaTh
NH(OPMaLUIO, NONYYaEMYHO M3 Pa3NYHbIX UCTOYHUKOB;

- BnafeHue $3blKOBbIMW CpeAacTBAMU: YMEHWE $CHO, NIOTMYHO M TOYHO M3naraThb
CBOIO TOUKY 3pEHUS, UCMO/b30BaThb afleKBaTHbIE 13bIKOBbIE CPEACTBa,;

- BNafieHNe HaBblKaMW MNO3HaBaTENbHOM PeIeKCUM KaK OCO3HaHMUSA COBepLUaeMblX
NEACTBUIA N MbICIUTENbHBIX MPOLECCOB, MX Pe3ynbTaToOB U OCHOBAHWA, rpaHuL, CBOEro
3HaHWUA W HE3HaHMS, HOBbIX MO3HaBaTe/NbHbIX 3a4ay U CPeACTB AN UX JOCTUXKEHUS;

- LeNIeyCTPEM/IEHHOCTb B MOUCKaX W MNPUHATUM PEeLIeHNn, Co0bpasnUTeNbHOCTb U
NHTYNLNS, pPa3BUTOCTb NPOCTPAHCTBEHHbIX npeacTaBneHnn; CMoco6HOCTb
BOCMPUHMMATb KPacoTy U rapMOHMUIO MUPa;
npeaMeTHbIX:

- C(hopMMpPOBaAHHOCTb NpPeACTaB/IEHNI O MaTeMaTMKe KaK 4yacTy MUPOBON KyMnbTypbl W
MecTe MaTeMaTUKM B COBPEMEHHOW LUMBUAM3ALMW, CAOCOOAX OMUCAHUS ABNEHWI
peanbHOro Mmpa Ha MaTemMaTU4eCKOM SA3bIKE;

- C(hopMMpPOBaAHHOCTb  MNpPeACcTaBfeHUA 0  MaTEMATUYECKUX  MOHATUAX  Kak
BaXXHEMLUNX MaTemMaTUYeCKUX MOAEeNsaX, NO3BOMAIOLIMX OMUCbIBATb M U3ydaTb pasHble
NMPOLUECCbl U ABMEHUA; MNOHMMaHWe BO3MOXXHOCTM aKCMOMaTUYeCKOro MOCTPOEeHUS
MaTEMaTUYECKUX TeOopui; - BnageHWe MeTodamu [0Ka3aTeNbCTB W anropuTMoB
PELLIEHNS, YMEHME WX MPUMEHATb, NPOBOAUTL [O0Ka3aTeflbHble PAaCCYXAEeHMA B Xofe
peleHmns 3aaauy;

- BnajeHne  cTaHAapTHbIMU npuemMamMmy  peweHnss  pauuoHanbHbIX U
nppaunoHanbHbIX, MOKa3aTe/bHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKNX YPABHEHWI W
HepaBeHCTB, MX CUCTEM; MUCMOJIb30BaHME TOTOBbIX KOMMbIOTEPHBLIX MPoOrpaMmm, B TOM
yncne AN NouMcka NyTU pPeweHns U UANKCTPauMM  pelleHns YpPaBHEHUIA U
HepaBeHCTB;

- chOpMMPOBAHHOCTb MpPeACTaBNEHUIA 06 OCHOBHbIX MOHATUAX MaTEMaTUYeCKOro
aHanM3a W WX CBOWCTBax, BNafeHNWe YMEHMEM XapaKTepusoBaTb MNOBEAEHUE
(hYHKUWNIA, NCNONb30BAHUE MOJTYYEHHbIX 3HAHWIA AN1A ONMUCAHUA N aHanuM3a peasbHbIX
3aBUICMMOCTEMN;

BNafleHne  OCHOBHbIMW  MOHATMSAMM O  MAOCKAX U MPOCTPAHCTBEHHbIX
reoMeTpUYecknx (urypax, Mx OCHOBHbIX CBOWCTBAaX; CHOPMUPOBAHHOCTb YMEHUS
pacnosHaBaTb reOMeTpUYecKne Urypbl Ha 4YepTexax, MOAeNsx W B peasibHOM
MUPE; MPUMEHEHWNE W3YYEHHbIX CBOWCTB FeOMETpUYecKUX uryp u hopmyn ans



peLLleHNs reoMeTpMYeCcKnX 3afad 1 3agad ¢ NpakTUYeCKUM COAepPXKaHUEM;

- C(hOpMUPOBaAHHOCTbL MpeAcTaB/eHNIA O npoueccax N ABNEHUAX, UMEKLLNX
BEPOSATHOCTHbIN XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MWupe,
OCHOBHbIX MOHATUAX 31EeMEHTApPHON TeopuM BEPOATHOCTEN; YMEHWUIA HaxoguTb W
OLleHMBATb BEPOSATHOCTM HACTYM/IEHNA COObITUIA B NPOCTENLINX NPAKTUYECKUX
CUTyaUMsaX N OCHOBHblE XapaKTEePUCTUKWU C/yYalHbIX BeIUYMH; - BlajeHue
HaBblKaMu MCMOJ/Ib30BaHUSA TOTOBbLIX KOMMbIOTEPHBIX MPOrpaMmM Mpu pelleHnn 3ajad.
OcBOeHME cogepXXaHus yyebHoON aucumnamHbl MaTemaTuka obecneymBaeT
(hopMUpOBaHNE N pas3BUTME YHUBEPCANbHbIX YYEOHbIX AEACTBUIA B KOHTEKCTE
NPeemMCTBEHHOCTM (hOPMUPOBAHMA OOLLNX KOMIMETEHLNNA;

- BNafieHNWe HaBblKaMM WCMONb30BaHMUA TOTOBbIX KOMMbIOTEPHbLIX MpOrpamMm npu
peLleHnn 3aaau.

OK 1 TloHMMaTb CYLWHOCTb M CcOUMaNbHYK 3HaA4YMMOCTb Oyayuieri npodgeccuu,
NPOABNATbL K HEW YCTONYMBLIA MHTEpEC.

OK 2. OpraHunsoBbiBaTb COOCTBEHHYIO [eATe/IbHOCTb, MCXOAA U3 Lenn 1 cnocobos ee
JOCTUXKEHUSA, ONpefeneHHbIX PYKOBOAUTENEM.

OK 3. AHanusmpoBatb paboyyro CcUTyauuto, OCYLLECTBAATb TEKYLWMWUA U WUTOrOBbIN
KOHTPO/b, OLEHKY N KOPPEKLUIO COOCTBEHHON AeATeNIbHOCTU, HECTU OTBETCTBEHHOCTb
3a pe3ynbTaTbl CBOEN PaboThl.

OK 4. OcyuwectsnaTb MOUCK MHMOpMauumn, Heobxoaumon Ana  3PpeKTUBHOrO
BbINOJIHEHMA NPOMECCNOHaNIbHBIX 3aau.

OK 5 Wcnonb3oBaTb  MH(OPMaLUNOHHO-KOMMYHUKALWOHHbIE  TEXHOMOTMUA B
NpogecCUOHanbHON AEATENBHOCTH.

OK 6. Pabotatb B KOmaHfe, 3(heKTUBHO 06LATLCA C KO//IeraMu, pPyKOBOACTBOM,
KNMeHTamu.

OK 7. OpraHu3oBbIBaTb COOCTBEHHYI [AeATENbHOCTb C CO6M0AeHUEM TpeboBaHUi
OXpaHbl TPyAa ¥ 3KON0rn4yeckom 6e30nacHoCTy.

OK 8. IcnonHATb BOMHCKYH 0643aHHOCTb, B TOM YKUC/e C MPUMEHEHNEM MONYYEHHbIX
NPoMecCnoHanbHbIX 3HAHUI (AN HOHOLLEN).

Buabl yHUBepcanbHbIX y4eOHbIX Ob6uwme KoOMNeTeHU NN
nencTBUi
(B cootBeTcTBUKN ¢ PIOC CI1O no
nnoJleccun)

JINYHOCTHbIE OKI. MNMoHnmMaTh CYLLHOCTb N COLMaNbHYIO
(o6ecneq|/|Ba+0T LLEHHOCTHO-CMbIC/TOBYO 3HaAUYMMOCTb CBOEN 6y'qy|_|_j|e[/’] npoq)eccmy]’
OpUeHTaLMi0 06yYatoLLMXCA U OPMEHTALMIO B nposBAATL K Heli YCTOMUMBLIA MHTepeC,
couManbHbIX PONSAX N MEXINYHOCTHbIX OK3. AHanusnposaTb pabouyto
OTHOLLUEHMAX) CUTyaunto, OCyLLeCTB/IATL TEKYLLUI W

MTOTOBbIA KOHTPO/b, OLEHKY W
KOPPEKLINIO COOCTBEHHOI AEATENbHOCTMH,
HEeCTV OTBETCTBEHHOCTb 3a pe3y/nbTaTbl
CBOEl paboThl.



PerynatusBHble:
LuenenosaraHne, nnaHMpPoBaHUE,

MPOrHO3MpOBaHNe, KOHTPO/b (Koppekuus),
camoperynsaums, oueHka (obecrneymBatoT
opraHusauunio oby4aroLMMNCs CBOEN
y4ebHOIN [eATeNbHOCTN)

Mo3HaBaTe/NbHble
(obecneumBaloT MCCnefoBaTENbCKYHO

KOMMETeHTHOCTb, YMeHMe paboTaTtb C
nHopmaLmei)

KOoMMyHUMKaTUBHbIE
(obecneynsatoT coLmanbHyo

KOMMETEHTHOCTb U YYeT NOo3NLUN ApYTrux
noaeid, yMmeHune cnywaTb U BCTynaThb B
AVanor, yyacTBoBaTb B KO/JIEKTUBHOM

obcyxaeHnn npobnem, B3anmoencTsoeatb n 4YnNCne c

COTPYAHUYATb CO CBEPCTHMKAMU U
B3POCNbIMK)

1.5 KonmMuecTBO YacoB Ha OCBOEHMe NMPOrpaMmbl y4eOHO! AUCLUNNNHBI

OK2. OpraHun3oBblBaTb COOCTBEHHYIO
[eAaTeNlbHOCTb, BblGMPaTh TUMOBbLIE METOAbI U
Cnocobbl BbINOMHEHNA

OK 7. OpraHu3oBbiBaTb COGCTBEHHYHO
[eAaTeNbHOCTb C cO6Nt0eHeM TpeboBaHWi
OXpaHbl TPyAa 1 3KONOrnyeckol 6e3onacHocTy

OK3. AHanunsnpoaTb pabouyro cuTyaumio,
OCYLLEeCTBNATb TEKYLUIA 1 UTOFOBbIN
KOHTPO/Ib, OLEHKY N KOPPEKLUIO
COBCTBEHHOMN AeATENIbHOCTU, HECTK
OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOEN
paboThl

OK4. OcywectsnaTb NOUCK W UCNOJIb30BaHUE
NH(opMaLmm, Heob6XxoANMOW Ans 3PPEKTUBHOIO
BbINOHEHUS NPOeCCUOHaNbHbIX 3ajad,
NPoeccnoHanbHOro 1 IMYHOCTHOIO Pa3BuTUS,

OKS5. Ncnonb3oBaTb MHGOPMALMOHHO-
KOMMYHUWKaLNOHHbIE TEXHO/IOTNN B
NPogecCUOoHaNbHOWN AesATeNIbHOCTH,

OK6. PaboTaTb B KO/EKTMBE U B KOMaHe,
3(h(heKTMBHO 06LLaTLCA C KOMMeramu,
PYKOBOACTBOM, NOTPeOUTENsSMU,

OK 8. NcnonHATb BOMHCKYH 0653aHHOCTb, B TOM
NoNy4YeHHbIX

MPUMEHEHMNEM
npogecCMoHanbHbIX 3HaAHUA (4N FOHOLLEN).

MakcumanbHas yyebHasa Harpyska obyuvatouierocs - 427 4acos, B TOM YUCTIE:
- 06s3aTenbHas ayaguTopHas ydyebHasa Harpyska obydarowieroca - 285 4acos;
- camocToATeNbHaa paboTa obyuatoulerocs - 142 vaca.



2. COAEPYAHWE YUYEBHOW ANCLUMANHBI U
TEMATUYECKOE MJIAHVPOBAHWE

2J1. O6beM yyebHOM ANCUNNINHBI N BUAbl y4eOHOW paboTbl

Bua yuye6HoI paboThbl O6bem 4acos
MakcumanbHas ydyebHas Harpyska (BCero) 427
O6sa3aTenbHas ayanTopHasi yuebHasi Harpyska (Bcero) 285
B TOM 4ucre:
nabopaTtopHble 3aHATUA -
npakTUyecKne 3aHATMA 57
KOHTPO/IbHbIE PaboThl 14

VHAMBUAYANbHbIA NPOEKT -

CamocTosaTeNibHaa paboTa oby4atoLlerocs (Bcero) 142
B TOM 4ucre:

PaboTa Hafl MaTepnanom yyebHMKa, KOHCNEKTOM JIEKL WA 80
PaboTa ¢ MH(hopMmaL el B UHTepHeTe 6
BbinosiHeHWe pethepaToB 26

NTorosas aTTecTalus B popMe 3K3ameHa



HanmeHoBaHue
pas3genoB v Tem

1

lMoBTOpeHMe. BBegeHue
N BXO4HOW KOHTPOJIb

Tema 1.1
Pa3BuTHe NoHATUA O
yucne

2.2 TemaTu4yeckuii nnaH obpasoBaTe/lbHOM ANCLUNNHbI
MaTtemaTunka

CogepykaHue yuebHOro matepuana, n1abopaTopHble pa6oThbl, MPaKTUUecKme
3aHSATUS, camocTosiTeNlbHas paboTa 06yvaroLuxcs
2

Cofiep>xaHue yuye6HOro matepumana

MoBTOpeHue. ToXAeCcTBEHHOe Npeobpa3oBaHMe BbipaXXeHU. PelleHne ypaBHeHWIA 1
HepaBeHCTB MepPBOV M BTOPON cTeneHW. MpatmKm IMHENHbIX N KBagpaTUYHbIX
(YHKLUWUA. DOPMYSibl MO TEOMETPUMN.

MartemaTtnka B HayKe, TeXHUKe, 3KOHOMUKE, NHPOPMALMOHHbIX TEXHONOTUAX U
NpakTUYeckKoi aeatenbHOCTU. Llenn v 3agaun n3ydyeHns matemMaTuku B
yupexaeHnax cpefHero npogeccnoHansHoro obpasoBaHus.

JlabopaTopHble paboThl
MpaKTnyeckmne 3aHATUA

KoHTponbHble paboTbiNel.MoBTOpeHUe (BXOAHOW KOHTPO/b)
CamocTosTenbHas paboTa obyyaroLLmxcs
CamocToaTenbHad paboTa Nel MoaroToBKa K npeseHTauum «Poib U MecTOo
mMaTeMaTWKN B COBPEMEHHOM MUpE»

PA3OEN 1. PASBUTUE MOHATNA O UNCTIE.

CogepxkaHue yyebHOro matepunana

Llenble n paunoHanbHble Yncna. LelicTBUTENbHbIE YMCHa.

Mpun6anXeHHbIe BbluMCaeHNA. TpUBGAMKEHHOE 3HAYEHWE BEIMYMHBI U MOTPEeLLIHOCTY
npubamxkeHnii. KomnnekcHble yncna.

JlabopaTopHble paboThl

MpakTuueckas pa6ota Nel: «ApuimeTudeckne AeiicTBUS Haf YUCnaMm,
HaxOX/eHNe NPUBANKEHHbIX 3HAYEHUI BENUYMH U NOTPELIHOCTEN

Ob6bem
yacos

12

YPpoBeHb
OCBOEHUSA

4
1



Tema 2.1
KopHU 1 cTeneHun

Tema 2.2
Jlorapugm.
Jlorapudgm yncna

BblUMCNeHNIi (abCONOTHOW M OTHOCMTENbHOW), CPAaBHEHME YNCNOBbIX
BbIPaXXEHMNI»
KoHTponbHasa pabota Ne2 «Pa3BuTMe MOHATUSA O YUcCie»

CamocTosTenpHas paboTa obyyarLmnxcs:

CamocTosATenbHas paboTa Ne2: «PelwweHne 3agaHnii 6e3 TOYHOro yyeTa

MOrpeLHoCTEN.

CamocTosTenbHasa paboTa Ne3: «PeleHne 3afaHnii ¢ TOYHbIM YHETOM

NOrpeLIHOCTeiA.

CamocTodATensHas paboTa Ned: «cTopna OTKPbITUA KOMMIEKCHBIX YUCEN».
CamocTosTenbHas paboTa Ne5: «[leicTBUA HaJ KOMNNEKCHBIMU Yucnamm.
PA3AEN 2. KOPHW, CTEMNEHWN N NOTAPN®Mbl.

CopfeprkaHue yuye6HOro MaTepmana

KopHW HaTypanbHOM CTEMEeHN U3 Ynucna u X CBOWCTBA.

CTeneHu ¢ paunoHanbHbIMW MOKa3aTeNsiMun, NX CBOMCTBA.

CTeneHu ¢ feiCTBUTE/IbHBIMMW MOKa3aTeNsMu.

CBoiicTBa CTEMEHU C AeiACTBUTENIbHBIM NOKa3aTenem
NabopaTopHble paboThl

MpakTnyeckas pabota Ne2: «BbluMClieHWE U CpPaBHeHWE KOpHei. BbinonHeHue
pacyeToB C pafukanamu. PelleHne NpUKNagHbIX 3afay».

MpakTnueckaa paboTta Ne3: «PelleHMe UppaUUOHaNbHbIX  YPaBHEHWIA.
CpaBHeHue cTeneHeil. [Npeobpa3oBaHUs BbIPXXEHWUIA, COAepXalinMx CTeneHu.
PelleHne rnokasaTe/lbHbIX YpaBHEHUI».

KoHTponbHas paboTa

CamocToATeNbHas paboTa obyyaroLumxcs:

CamocTosATenbHasa paboTa Ne6: IMoAaroToBKa ONMOPHbLIX KOHCNEKT OB MO
Teme «CTeneHn ¢ paLnoHaybHbIMK NokasaTensamu, ux ceoicTea. CTeneHu
C AeACTBUTENbHBIMU MOKa3aTensaMn, Ux CBOMCTBax.

CogepxaHuve yyebHOro martepmana

Norapugm yncna. Beluncnenve norapumos.OCHOBHOE florapumMmyeckoe
TOX[ECTBO. [leCATUYHbIE U HaTypasibHble florapudmbl. JlorapupmmpoBaHme 1
noTeHuuMpoBaHue. [lpaBuna AencTBUin ¢ norapmmamu.

Mepexof K HOBOMY OCHOBaHWIO.

11

30
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Tema 2.3
MNpeobpasoBaHue
anrebpanyeckunx

BblpaXKeHWU

JlabopaTopHble paboThl

MpakTnyeckasa paboTta Ned: «HaxoxgeHvne 3Ha4eHUn norapmdma no
MPOM3BOSIbHOMY OCHOBaHWIO. epexo OT 04HOro OCHOBaHUSA K ApYromy».
KoHTponbHas paboTa

CamocToATeNbHasA paboTa obyyaroumxcs

CamocTosiTensHas paboTaNe7 PedhepaT «McTOpUA passuTus norapudmos»
CamocTosiTencHas paboTa Ne8: «3HaueHne n UCTOPUSA MOHATUA
norapugma.

CofepaHue yuebHOro matepumana

Mpeobpa3oBaHune anrebpanyeckux BbipaxkeHuii. Npeobpa3oBaHme paLUnoHanbHbIX 1
nppayoHanbHbIX BblPaXXEHWIA.

Mpeobpa3oBaHMe CTENEHHbIX, MOKa3aTeNbHbIX U N0rapuMUYECKNX BblpaXKeHUIA.
JlabopaTopHble paboTbl

MpakTnyeckas paboTta Ne5: «BbluncneHne n cpaBHeHMe norapugmos.

NorapudmupoBaHne 1 NOTEHLMPOBAHNE BblPaXeHNn»

MpakTnueckas paboTta Ne6: «PelleHne NnorapuPMmnUecKnx ypaBHeHU.

Mpu6ANXKEHHbIE BbIYMCNEHUA U PELLEHMA NPUKIALHbIX 3aday».

KoHTponbHas paboTta Ne3 «KopHU, cTeneHun, norapudmbi» (py6exHblin

KOHTPO/1b)

CamocTosTeNnbHas paboTa 06yyaroLnxcs:

CamocTosTenpHasa paboTa Ne9: «PelleHne nokasaTe/bHbIX 1

norapuiMmnyecknx ypaBHEHUA N HEPaBEHC T B».

CamocTosTenbHas pa6oTa Nel0: «PelwweHne 3ajaHnii Ha npeobpasoBaHmus
norapuMmMyecknx Bblpa>keHuii».

PA3LEN 3. MPAMbBIE U NJTIOCKOCTW B NMPOCTPAHCTBE.

3.1
B3anmHoe
pacnonoXeHne NpPsAMbIX
M MJIOCKOCTEN

CofaepyaHue yuebHOro matepumana

AKCUOMbI CTEPEOMETPUN M UX MPOCTENLLVE CNefcTBMA. B3anmHoe
pacnono)eHune ABYX NPAMbIX B NpocTpaHcTBe. MNapannenbHOCTb NPAMbIX B
npocTpaHcTee. Mpu3Haku 1 cBoicTBa. MNapannenbHOCTb NPAMON U
nnockocTun. MpusHaky 1 ceoiicTBa. MapannenbHOCTb NAOCKOCTEN.

24

24
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Tema 4.1 SnemMeHThbl
KOMOMHaATOPUKU

Mpu3Haky 1 cBoicTBa. MepneHANKYNSPHOCTb MPAMbIX B MPOCTPAHCTBE.
Mpu3Hak 1 cBoincTBa. MepneHANKYNAPHOCTb MNPAMON U NAOCKOCTH.
MepneHANKYNAP U HAKIOHHAA K MI0CKOCTU. Teopema 0 TPéX
nepneHAnKynapax. Y ron Mexgy nnockoctamu. MNepneHAnKynsSpHOCTb ABYX
NIOCKOCTENR. YT0N MeXAy NPsSMOI 1 NNOCKOCTbIO. [BYrpaHHbIin yron. ¥Yron
MeXAy MA0CKOCTAMMU.

FeomeTpuyeckue npeobpasoBaHUs NPOCTPAHCTBA: NapasnefibHblin NepeHoc,
CUMMETPUSA OTHOCUTENbHO MIOCKOCTH.

MapannenbHoe NpoekTupoBaHue. Mnowaabs OPTOroHaAbHOM NPOEKLNN.
N306paxeHne NpoCTPaHCTBEHHbIX (uUryp.

JlabopaTopHble paboTbl

MpakTnyeckasa paborta No7: «IMpr3HaKM B3aMMHOI0 pacrnofioXXeHUs npsmMblX. 6
Yron mexagy npsMbiMU. B3auMHOe pacnonoXeHue NpsaMbiX 1 MNAOCKOCTEN.

MepneHAMKYNAP U HaKMOHHAaA K NIOCKOCTU. Y TON MeXAY NPsSMoil 1

MMIOCKOCTbIO.»

MpakTnyeckasa paboTta Ne8 «[lMpu3HaKn 1 CBOWCTBA NapanienbHbIX U

nepneHAnKYNApHbIX MNAIO0CKOCTeR. PaccTosiHMe OT TOUKM 40 MAOCKOCTH, OT

NpsAMON 40 NIOCKOCTW, PaCCTOSAHNE MeXY MIOCKOCTAMU, MEXAY

CKpeLnBarLWMmnCA nNpamMbIMm, MeXAY NPOU3BONbHBIMU  (hUrypamu B

NMPOCTPAHCTBEX.

MpakTnyeckas pab6oTta Ne9 «[lMapannensHoe NPOEKTUPOBaHME U €ro

cBoyicTBa. TeopemMa 0 nowWagM OpTOroHasbHOW NPOEKLMN MHOTOYTONbHUKAY.
KoHTponbHas pabota Ned «IpsmMble U MIOCKOCTU B MPOCTPAHCTBE» 1

CamocTosATeNbHasA paboTa obyvaroLwmnxcs: 7
CamocToATenbHas paboTa Nell: «[psMble U NIOCKOCTU B NPOCTPaHCTBEY.
CamocTosaTenbHaa paboTa Nel2: «B3arMHoe pacnono><eHue npsmMbix 1

NNOCKOCTEN B MPOCTPaHCTBE.

PA3SLEN 4. KOMBVNHATOPUKA 13
CofgepxaHue yue6HoOro matepuana 13
OCHOBHbIE NOHATUS KOMOUHATOPUKM. 10

3afayun Ha NoAcyeT yncna pasMeLLeHnin, nepecTaHoOBOK, COYeTaHMiA.
PelleHne 3agay Ha nepebop BapuaHTOB.
dopmyna 6uHoma HbtoToHa. CBOIMCTBA GUHOMMHANLHBLIX KO3(P(HMNLMEHTOB.



Tema 5.1 lNMoHATHE
BeKTOpa

Tema 6.1

TpeyronbHuk lMNMackang. PeweHune 3agay
JNlabopaTopHble paboThl

MpakTnyeckaa paboTta Nel0: «McTopma pasBuTUS KOMOUHATOPUKU.
KoHTponbHasa pabota Ne5 «KombuHaTopuka» (Py6eXXHblil KOHTPO/Ib)

CamocTosaTeNnbHas paboTa obyyatoLmxcs:
CamocTosTenbHas paboTa Nel3: «PeleHune 3agay, npumeHas opmyny 6uHoma
HbloTOoHa».

PA3LEN 5. KOOPAVNHATBI N1 BEKTOPBDI.

CofepyaHue yuebHOro matepumana

MpamoyronbHaa (gekapToBa) cMcTeMa KOOPAWHAT B NpocTpaHcTBe. ®opmyna
paccTofaHUA MeXAy ABYMA TOUYKaMMu.

YpaBHeHMA cepbl, MIOCKOCTU U MPSMOIA.

BekTtopbl. Mogynb BekTOopa. PaBeHCTBO BeKTOPOB. CJIOXKeHMe BEKTOPOB.
YMHOXeHNe BeKTopa Ha yncfo. Pa3fioXeHne BeKTOpa Nno HanpasneHUsaM. Yron
MeXAay ABYMS BeKTOpamu.

lMpoekunsa BekTopa Ha ocb. KoopanHatel BekTopa. CKandapHoe npounssefeHne
BEKTOPOB. lMcnonb3oBaHMe KOOpPAWHAT WU BEKTOPOB MpU pelleHuu
MaTemMaTUUYEeCKUX W NPUKNagHbIX 3ajau.

JlabopaTopHble paboThl

MpakTnyeckasa pabota Nell: «BekTopbl. [eiicTBUS C BEKTOpPaMM.

JexkapToBa cucteMa KOOpAMHAT B MPOCTPaHCTBEX.

MpakTuyeckas pab6ota Nel2: «[leiAicTBMA C BeKTOpamu, 3afaHHbIMU

KoopAanHaTamu. CkansapHoe  npous3BeAeHWe  BEKTOPOB. BekTopHoe
ypaBHeHMEe MNpPSMOA M MNIOCKOCTU».

KoHTponbHasa pa6ota Ne6 «lMoHATMe BeKTOopa» (Py6exHblii KOHTPO/b)

CamocToaTenbHas paboTa obyyarwmxcs:
CamocToaTenbHasa paboTa Neld: «[leiicTBUS Haf BEKTOpamm».
CamocToaTenbHasd paboTa Nel5: «PelweHne 3agay no Teme «BekTopbI».
CamocToaTenbHada paboTa Nel6 PedepaT Ha Temy «BeKkTOpHOe 3agaHue
MPSAMbIX U NNOCKOCTEN B MPOCTpaHCTBe»

PA3OEN 6. OCHOBblI TPUTOHOMETPUN.

CofepykaHue yuebHOro matepuana

22
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OCHOBHbIE MOHATUA

Tema 6.2
OCHOBHBbIE
TPUTOHOMETPUYECKN €
TOXJecTBa

Tema 6.3
MpeobpasoBaHus
npocTenLwmnx
TPUTOHOMETPUYECKMX
BblpaXkeHN

PagmaHHas mepa yrna. BpalwjaTenbHOe gBUXKEHNE.
CVHYC, KOCMHYC, TAHFEHC 1 KOTaHreHC Yucna.
JNabopaTopHble paboTbl

MpakTnyeckaa pabota Ne 13: «PaguaHHbli MeTOf W3MEpPeHUs Yrnos
BpaLlleHUs W CBA3b C rpajgyCHON Mepoii».
KoHTponbHasa paboTa

CamocTosATeNbHasA paboTa obyyatowuxcs:

CamocTosiTenbHas pa6oTa Nel7: «MeToAbl N3MEPEHNS YTNOB BpaLLEHUS».
CamocTosaTenbHas paboTa Nel8: «lMpumMepbl DYHKLUMOHANbHbLIX 3aBUCUMOCTEN B
peaybHbIX MpOLEeccax n ABNeHNAX».

Cofep>xaHue y4ebHOro matepunana
OCHOBHble TPUTOHOMETPUYECKME ToXaecTea. PopmMynbl npuseseHUs. ®opmMynbl
CnoXxeHns. ®opmysbl yaBoeHUs. PopMynbl NONOBMHHOIO yria.

NabopaTopHble paboThl

MpakTnyeckasa paboTta Neld: «OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA,
(hopmy/bl CMOXEHUSA U YLBOEHUA.
KoHTponbHasa paboTa

CamocTodATenbHad paboTa Nel9: PedhepaT Ha Temy «HenpepbiBHbIE
Lpo6u»

CamocTosiTenbHas paboTa Ne20:PedepaT Ha Temy «[1pumeHeHne
CNO>XHbIX MPOLEHTOB B 3IKOHOMUYECKNX pacyeTax».

CofepxaHue yyebHOro matepuana

Mpeo6pa3oBaHNe CYMMbl TPUFOHOMETPUYECKUX (YHKUWI B Npon3BefeHue U
MPON3BEAEHUS B CyMMY.

BblpaxxeHne TPUroHOMeTPUYECKUX YHKLUMI Yepe3 TaHTeHC NOOBUHHOTO
aprymeHTa.
NabopaTopHble paboTbl

MpakTnyeckaa pabota Nel5: «[MpeobpasoBaHne CyMMbl TPUTOHOMETPUYECKMNX
(hYHKUMIA B npou3segeHune, npeobpasoBaHne nNpounsBeeHuns
TPUTOHOMETPUYECKUX PYHKLNIA B CyMMY».

KoHTponbHas paboTa

10



CamocToATeNbHAA paboTa 06yyarowmx:

CamocToATenbHas paboTa Ne2l: «WcTopus pasBuTua U CTaHOBNEHUA
TpUroHomeTpumn™
CamocTosATeNbHasa paboTa Ne22: «PelueHne TPUroHOMe T PUYECKNUX YPaBHEHUI
NOBbILLIEHHON CNOXXHOCT U».

Tema 6.4 CogepxaHune yyebHoro martepuana

O6paTHble O6paTHble TPUTOHOMETPUYECKUE (DYHKLUUMN apKCUHYC,
TPUTOHOMETPUYECKME apPKKOCWHYC, apKTaHIMeHC N apKKOTaHIeHC

PyHKLMN NabopaTopHble paboThbl

MpakTnueckas pabota Ne 16: «O6paTHble TPUTOHOMETPMUECKME DYHKLWUK:
apPKCUHYC, apKKOCUHYC, apKTaHTeHC».
KoHTponbHas paboTa

CamocTosATenbHas paboTa obyyarlmnxcs:

Tema 6.4.1 Copgep>xaHue yyebHOro matepumana
TpuroHomeTpuyeckue MpocTeilne TPUrOHOMETPUYECKME YpaBHEHNS. PelleHne npocTenmnx
YpPaBHEHUA 1 TPUTOHOMETPUYECKNX YPABHEHWIA.
HepaBeHCTBaA. MprYMeHeHne 06LWNX MeTO40B PeLlEeHNss TPUTOHOMETPUYECKNX YPaBHEHWIA.

PelleHne NPOCTEALLINX TPUTOHOMETPUYECKNX HEPABEHCTB. PelleHne CUCTeM
TPUTOHOMETPUYECKNX YPaBHEHUI
JlabopaTopHble paboTbl

MpakTnyeckaa paboT Nel7: «MpocTeiluie TPUroHOMeTpUYecKmne
ypaBHeHNA N HepaBeHCTBa».
KoHTponbHasa pa6ota Ne 7 «OCHOBbI TUPTFOHOMETPUN»

CamocTosTeNbHas paboTa o6yyatoLinxcs
PASLAEN 7. PYHKUWNWN, NX CBOWVICTBA VI TPADUKN.

Tema 7.1.1 Cogep>xaHue yyebHoOro matepmana
DYHKLMM O6nacTb onpefeneHns U MHOXECTBO 3HaYeHWU (YHKLUMIA.
paduk pyHKLMU, NOCTPOEHUE TpatiMKoB YHKLUWNA, 3afaHHbIX Pa3NNYHbIMU



cnocobamu.
NabopaTopHble paboThl
MpakTuyeckas pabota Ne 18: «OnpefeneHve u uccnegoBaHue QPYHKUUA ».
KoHTponbHas paboTa
CamocTosATenbHad paboTa obyvarowmxca
CamocTosTencHasa paboTa Ne23: PethepaT Ha Temy «[paduyeckoe pelieHune
YpaBHEHUA 1 HepaBEHCTBY.
Tema 7.1.2 CofepxaHue yyebHOro martepmana

CaoitcTBa PyHKLUMN
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPaHNUYEHHOCTb, NEPUOANYHOCTD.
MpomeXyTKn BO3pacTaHMs U yObiBaHMS, HaMbONbLUEe Y HaMMeHbLLEee
3HayeHus, TOUKM IKCTpemyMa. ['padmyeckas nHTepnpetayms.

Py6exHblin KOHTPONb. IToroBas KoHTponbHaa patoTta Ne8 3a | Kypc.
CamocTosTenbHas paboTa obyvaroLmxes

MpuMepbl PYHKLUNOHANbHBIX 3aBUCUMOCTEN B peasbHbIX MpoLeccax u
ABNeHNAX. ApugpMeTnyeckme onepaunm Hag yHKuuamn. CnoxHas QyHKums
(komno3nuymsa). NoHATME 0 HEMPEPLIBHOCTU (hYHKLUN.

NabopaTopHble paboThl

MpakTnuyeckas pa6ota Ne 19: «CgoilcTBa (QYHKUMIA. HenpepbiBHbIE U
nepuognyeckne ¢yHkuun. CBoicTBa M rpauKyM CUHYyca, KOCUHYCa, TaHreHca U

KOTaHreHca».
Tema 7.1.3 CofepxaHue yye6HOro matepumana
O6paTHble (yHKLMN O6nacTb onpefeneHns n obnacTb 3Ha4yeHWli 06paTHON hyHKUMK. [padimk obpaTHOA

(hyHKUMW. ToCTpoeHMe rpagmKos.

NabopaTtopHble paboThbl

MpakTuyeckas pabora

KoHTponbHasa paboTa

CamocTosTeNbHas paboTa obyyaroLmxcs

Tema 7.2 Cogep>aHune yyebHOro matepuana
CTeneHHbIe, MokasaTenbHas MyHKUWA, €€ CBOMCTBA U rpaduk. Jlorapudmuyeckas GyHKLms, eé
nokasaTesibHble, cBoicTBa 1 rpauk. CTteneHHas PyHKLMS, €€ CBOWCTBA U rpaguk.



norapugmmyeckme mn

TPUTOHOMETPUYECKNE
DYyHKLMMN.
O6paTHble

TPUTOHOMETpPUYECKNE
DYHKLMN

TpuroHomeTpuyeckne ¢GyHKLUU, UX CBOMCTBA U rpauku.. ObpaTHble
TpUroHomeTpuyeckne yHkumn. MpeobpasoBaHue rpamkos. MapaniensHblii
NnepeHoc, CUMMETPUSA OTHOCUTE/IbHO OCeil KOOPAMHAT U CUMMETPUA
OTHOCUTE/IbHO Hayana KoopAuHaT, CUMMETPUSA OTHOCUTE/IbHO NPAMOWA Y = X,
pacTsXKeHue U cxKaTue BAOJIb OCEN KOOpPAUHAT.

NabopaTopHble paboThl

MpakTnyeckan pa6ota Ne20: «lMocTpoeHune rpatimKoB yHKLWI».
KoHTponbHasa pabota Ne9 «DyHKUMM, UX CBOMNCTBA U FrpaduKm»
CamocTosATencHaa paboTa No24: PegepaT Ha Temy «CrosiceHue
rapMOHNYECKNX KonebaHnin»

PA3O,EJl 8. MHOTOIMrPAHUKWN N KPYT JIbIE TENA.

Tema 8.1
MHororpaHHuKmn

Tema 8.2
Tena v NOBEPXHOCTN

CogepaHue yuebHOro matepuana

BepwuHbl, pebpa, rpaHM MHOrorpaHHuka. PassepTka. MHOrorpaHHble yribl.
Bbinyk/ible MHOrorpaHHuku. Teopema diinepa.

Mpu3ma. MNMpamasa u HaknoHHaa npusma. MNMpasunbHaa npusma. Mapannenenunes.
Ky6. Mupamunpa. MpaBunbHas nupammaa. Y cevyeHHas nupamuia. TeTpasap.
CummeTpumn B Kybe, B napannenenuneje, B npu3Me n nupamuge.

CeyeHus Kyba, Np13Mbl U NUPaMUbI.

MpencTaBneHne 0 nNpasBWbHLIX MHOTOrpaHHMKax (Tetpasgpe, Kyoe,
OKTasgpe)

JlabopaTopHble paboThl

MpakTnyeckas paboTa
KoHnTponbHas paboTa

CamocTosTenbHas paboTa 06y4yarlLnxcs:

CamocTosTenbHasa paboTa Ne25: «[lMpaBlbHble MHOTOTPaHHUKMN.
CamocTosiTensHas paboTa Ne26: «)XXW3Hb M TBOPUYECTBO Jitnepax.

CamocTosaTenbHas paboTa Ne27: «MHOrorpaHHuKn».
CamocTosiTensHas paboTa Ne28: «3Be3ayaTble MHOFOrpaHHUKKN. KpucTanibl-
NpUpPoSHble MHOFOTPaHHUKNY.

Cofep>xaHue y4yebHoro martepuana
LlMAMHAP 1 KOHYC. Y CeYeHHbI KOHYC.
OcHoBaHMe, BbICOTa, 6OKOBas MOBEPXHOCTb, 06pasytowas, pas3sepTka. OceBble

EN SR (S
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BpaLLeHUs

Tema 8.3

N3mepeHUna B
reomMeTpumn

CeYeHVa N cevyeHUs, napansefisHble 0OCHOBaHMIO.
LLlap n cpepa, nx cedeHnms. KacarenbHas NaocKoCTb K cepe.
NabopaTopHble paboTsl
MpakTuyeckas pabota
KoHTponbHasa paboTa
CamocTosiTenbHas paboTa obyyarumnxcs:
CamocTosTenbHas paboTa Ne29: «LiuamHap 1 KOHYC».
CamocTosaTenbHas paboTa Ne30: «Mogenu Ten BpaLleHns».
CamocTosiTeNnbHas paboTa Ne31: «Lllap u chepa».
CamocTosiTenbHas paboTa Ne32: «lnowaabs NOBEPXHOCTM YacTeil wapa».

CofepkaHue y4e6HOro matepumana

O6bem un ero nsmepeHue. NHterpanbHasa gopmyna obbema.

dopmynbl 06beMa Kyba, NPAMOYronbHOro napannenennnega, NpU3mMbl,
umnuHgpa. ®opmynbl 06beEMA NMpaMmabl 1 KoHyca. dopmynbl naowagm
MOBEPXHOCTEN LMANHAPa U KOHyca. dopmynbl 06bema Lwapa 1 naouiagm
cepsl.

Mopo6ue Ten. OTHOLWEHNS NNOWAAEIA NOBEPXHOCTEN N 06bEMOB NOA0OHbLIX Ten.
JlabopaTtopHble paboTsl

MpakTuyeckas paboTa

KoHTponbHasa patota Nel0 « MHOrorpaHHUKN u Kpyriblie Tena» (Py6exHbll
KOHTPO/JIb

CamocTosiTencHasa paboTa Ne33: «O6bembl Tef».

CamocTosiTensHas paboTa Ne34: PedepaT Ha Temy «[lpaBuiibHble K
nosnynpasuibHble MHOTOrPaHHUKU.

CamocTosTenbHas paboTa Ne35: PetepaT Ha Temy «KoHuuyeckne
CEYEHMA W WX TMPUMEHEHUE B TEXHUKE»

PA3OEN 9. HAHANA MATEMATUYECKOI'O AHAJTN3A

Tema 9.1

CopepskaHue yue6HOro matepmana

10
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lMocnepoBaTeibHOCTN.

Tema 9.2
MponssogHas.

MocnepoBatenbHOCTb. CNOCO6bLI 3a4aHNS U CBONCTBA YMCNOBbIX
nocneaoBaTeNbHOCTEN.

MoHATME 0 npeaene nocnegosaTenbHocTn. CyuwecTBoBaHME npegena
MOHOTOHHON OrpaHWYeHHON NOCNea0BaTENbLHOCTMN.

CymmupoBaHue mnocnegoBatenbHocTeli. BecKOHeYHO  ybbiBaoLas
reomeTpmyeckas nporpeccns n ee cymma.

JlabopaTtopHble paboThl

MpakTnyeckasa paborta Ne 21:«Yucnosas nocnegoBaTenbHOCTb, CNOCO6LI ee
3afaHns, BbIYMCNEHNA YNEHOB nocnegoBatensHocTn. Mpeaen
nocnefoBaTeslbHOCTU. BeckoHeyHO YObiBalOLLas reoMeTpuyeckas Nporpeccus».
KoHTponbHasa paboTa

CamocTosiTenbHas paboTa obyvaroLmxcs

CogepxxaHue y4yebHOro maTtepmana

MoHATME O NPOM3BOAHON (DYHKLUMUW, e TeOMETPUYECKNI N (DU3UYECKNIA CMBbICT.
Mpon3BoAHbIE CyMMbl, pa3HOCTU, NPOU3BELEHUSA, YacTHbIe. [TPOn3BOAHbIE
OCHOBHbIX 3/1EMEHTApPHbIX PYHKUWIA. Y paBHeHWe KacaTesflbHOW K rpaduky
(DYHKUUN. TIpUMEHEeHVe NPOU3BOAHOW K UCCNef0BaHNIO PYHKLUUA U NMOCTPOEHUIO
rpadukos.

Mpoun3BogHble 06paTHON PYHKLMM 1 KOMNO3ULUN DYHKLUN.

MpuMepbl MCNONb30BAHUSA NMPOU3BOLHONW 415 HAXOXAEHUA HaUy4LIero peleHuns B
npuKnagHblx 3afadyax. Bropas npoussofHas, ee reoMeTpUYecKnini n U3NYecKmnin
CMbICN. HaxoxzeHue CKopocTu A8 npolecca, 3afaHHOro (opmynoi v rpagmkom.
PelleHune ynpaxHeHWi.

JlabopaTopHble paboThl

MpakTnyeckas pabota Ne22: «YpaBHeHWe KacaTe/lbHOW B 06LWEM BuUAe.
MpaBuna w©  dopmynbl  AuddepeHunpoBaHna,  Tabnmua  NPOU3BOAHbLIX
3NleMeHTapHbIX (YHKUWA. WccnefoBaHWe (PYHKUUM C NMOMOLLbI NPOU3BOLHOWA.
HaxoxpgeHne  HambONbLLIEro, HAUMEHbLLUEro 3HAYEHWS W IKCTPEMAsIbHbIX
3HAYEHU DYHKLUN.

KoHTponbHas pa6oTta Nell « MpownssogHas» (Py6exHblil KOHTPO/b)

CamocTosATenbHasa paboTa Ne36: PehepaT Ha Temy «lloHATHE
andepeHunana n ero NPUNOXKEHUN.
CamocTosiTenbHas paboTa Ne37: PethepaT Ha TeMy «CxeMbl NOBTOPHbIX
nenblTanuii bepHynnun»

28
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Tema 10.1
MepBoobpaszHasa u
WMHTerparn.

PA3AEN 11. 3NEMEHTbI TEOPUWM BEPOATHOCTEN W MATEMATUUYECKOW CTATUCTUKW.

Tema 11.1

ONemMeHTbl Teopuu
BEPOATHOCTMU.

.CamocTosTensHana paboTaNe38: «lponssogHas n ee NpUMeHeHue»
PA3AE/N 10. NHTEIPAT N EFO NMPUMEHEHWE.

Cofiep>aHue yue6Horo maTepuana

MepBoo6pasHas n nHTerpan. NMpumMeHeHne ONpeaeNeHHOro WHTerpana Ans
HaxoXAeHus nnaowaan KpuBoNWHenHon Tpaneuuun. ®opmyna HblOTOHA-
NeinbHuua. Mpumepbl NPUMEHEHNS UHTerpana B )u3nKe 1 reoMeTpun.
PeweHne 3agau.

JlabopaTopHble paboTbl

MpakTuyeckan pabota Ne23: «HTerpan 1 neppoobpasHas.

Teopema HbloTOHa— Jleil6HMUa. MpMMEHEHME NHTerpana K BblIYUCNEHNIO
(hM3NYECKNX BEMUYUN U NIOLaSEN».

KoHTponbHaa pabota Nel2 «[MepBoo6bpa3Hast u uHterpan» (Py6exHsblii
KOHTPO/b)

CamocTosATeNbHasA paboTa 0byyaroLwmxcs:

CamocTosiTeNnbHas paboTa Ne39: «PelleHne NpuKnagHbix 3agays.
CamocTosTencHasa paboTa Ned0: «MHTerpan n ero npumMmeHeHue».
CamocTosiTencHasa pa6oTa Nedl «puban>KeHHble MeTOAblI BbIUUCIEHUS
onpefeneHHoro uHTerpana».

CamocTosTenbHaa paboTa Ned2: «OnpegenéHHblii nHTerpan. BoluucneHune
naouiagei NIoCKux uryp»

Cogfep>kaHue yyebHoro martepuana

Co06bITVe, BEPOATHOCTb COBLITUSA, CIOXKEHNE N YMHOXEHVE BEPOATHOCTEN.
MoHATME O HE3aBUCUMOCTMK COBbLITUIA.

[vckpeTHasa cnyyvaiiHas Be/IMYMHA, 3aKOH ee pacnpefeneHms. Yucnosble
XapakTepUCTUKN AUCKPETHOMN CNyyainHol BeNnnymHbl. MOHATME O 3aKOHE
60MbLIMX YmMCer.

NabopatopHble paboThbl

MpakTnyeckaa pabota Ne24: «Knaccuyeckoe onpefesieHne BEPOATHOCTH,
CBOWCTBa BEPOATHOCTEMN».

MpakTnyeckasa pabota Ne25: «Teopema 0 CyMMe BEPOATHOCTENA.

BbluncneHne BeposiTHOCTe. MpuknagHble 3agaun. MpeacrtaBneHue

18
18
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Tema 11.2

O/IEMEHTHI
MaTeMaTUYeCKOW
CTaTUCTUKN

Tema 12.1

YpaBHEHNA N CUCTEMBI
ypaBHeHUN.

YMCNOBbLIX AaHHbIX. TpUKnagHble 3agadvn».

KoHTponbHas paboTa

CamocToaTeNbHadA paboTa 06yyarLmnxcs:

CamocToaTenbHaa paboTa Ned3: «XKn3Hb 1 HayyHas AesTeNnbHOCTb
M. HbloTOHa».

Cofep>xaHue y4ebHoro martepmana

MpeacTaBneHne faHHbIX, FeHepasibHass COBOKYMHOCTb, BbIOOPKa, CpefHee
apnmeTMUecKoe, MeanaHa.

MoHATUe 0 3afavyax mMaTemMaTMYeCcKOn CTaTUCTUKMN.

JlabopaTopHble paboThbl

MpakTuyeckasn paboTta
KoHTponbHas pa6ota Nel3 «3/1eMeHTbl TE0pMU BEPOSITHOCTEN 1
MaTeEMATUYECKOW CTaTUCTUKUY.
CamocTosiTeNnbHas paboTa obyyaroLumxcs:
CantocToATencHasa paboTa Ned4: PedhepaT Ha Temy
«CpefHue 3HaYeHNsa U X NPUMEHEHUS B CTATUCTUKE»
CamocTosiTensHasa paboTa Ned5: «H.BepHynn».
CamocTosiTenbHas paboTa Ne46: «PelueHne 3agay Nno Teopum BEPOSTHOCTeii».

Pasgen 12. YPABHEHUA N HEPABEHCTBA.

Copep>xaHue yuebHOro matepuana

PaBHOCW/IbHOCTb YpaBHeHWI, HEPaBEHCTB, CUCTEM.

PaunoHanbHble, MppalMoHanbHble, NoKasaTeflbHble U TPUTOHOMETPUYECKUE
YPaBHEHUS U CUCTEMBbI.

OCHOBHble MNpPUEMbl UX pelleHnUs (pas3foXXeHne Ha MHOXUTENW, BBeLeHue
HOBbIX HEW3BECTHbIX, MOACTAHOBKA, rpatinyeckuii MeTom).

NabopaTopHble paboThbl

MpakTnyeckaa pabota Ne26: «KOpHM  ypaBHeHWiA.  PaBHOCWMNLHOCTb
ypaBHeHUn.  lMpeobpa3oBaHne ypaBHeHWn. OCHOBHble MNPUEMbl  peLleHus
ypaBHeHW. PelleHne CUCTEM YpaBHEHWI».

KoHTponbHasa paboTa

CamocTosATenbHas paboTa obyyatoLmxes:

CamocTosiTenbHas paboTa Ne47:«PeLieHne ypaBHEHWUIA, CUCTEM yPaBHEHMNA».

22



Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHue
CBOICTB U rpadnKos
(PYHKUNIA NpU peLleHnn
ypaBHEHU 1
HepaBEeHCTB

NToro

CofepaHue yuebHOro matepuana

OCHOBHbI€ MPUEMbI UX PeLLEHNS paunoHabHbIX HEPABEHCTB, MppPaLMOHabHbIE,
nokasatesibHble, NorapuMmnyecKmne N TPUroHOMETPUYECKME HEPABEHCTBA.
PeweHne HepaBeHCTB

JabopaTopHble paboThbl

MpakTunyeckas pabota
KoHTponbHas paboTa

CamocTosTenbHad paboTa Ned8: PedepaT Ha Temy «Mcecnegosanue
YPaBHEHWI 1 HepaBeHCTBY.

CogepxaHue yyebHOro matepuana

MpruMeHeHne meToq HTepBanoB. M306paxeHne Ha KOOPANHATHOW
MNOCKOCTU MHOXECTBA PeLleHnit ypaBHEHWI 1 HEPABEHCTB C ABYMS
nepemMeHHbIMU U UX CUCTEM.

NabopaTopHble paboThbl

MpakTnyeckasa pabota Ne 27: «/cnonb3oBaHve CBOINCTB U rpaMKoB
(YHKUWNIA s pelleHns ypaBHEHWI U HEPaBEHCTB».

Py6eXHblli KOHTPONb. IToroBass KoOHTposibHas pabdoTta Nel4 3a Il Kypc.

WToroBasi aTTecTaums B popMe aK3ameHa

427



2.3. Cofep)kaHune NpodunbLHON cocTaBALLLEN

Ons  npogeccun  35.01.11  «MacTtep

NpoduabHOI cocTaBnsilOlWER Ans pasgena

CENbCKOX035CTBEHHOIO npons3soacTtBa»

1 PASBUTUE TMOHATUNA O YWNCIIE

SBNAOTCS CNeAyroLMe ANAaKTUUYeCKNe efuHNLbI:

1 Uenble ”n paynoHanbHble 4ucna.
[JelicTBUTeNbHbIE yucna.
MpnbnmxeHHble BblYMC/IEHUA.
KomnnekcHble yucna.

BbinonHeHne apudMeTUYecKux AeNCTBUIA Hap

yncnamm; HaxoXaeHue MPUBAKEHHbIX
3HAYEHUA BENNYMH W MOrpewHocTe
BbIUYNCNEHNIA; CpaBHeHUe 4MCNOBbIX
BbIPXXEHMWA; HaxoXjeHne  ownbok B

I'Ip€06pa3OBaH nax v BbIYUCNEHUAX.

cocTaBnsawowen ansa pasgena 2 KOPHWN, CTEMNEHW N NOTAPUN®MbI sBnstoTcs

cneayrouine AMaakTMYeckue eanHULbI:

2.1 KopHu HaTypanbHOI CTeneHn u3
ynucna n nx ceolictea. CTeneHu ¢
paumnoHanbHbIMK NOKa3aTensiMu, nx
cBoicTBa. CTeneHn ¢ AeCTBUTENbHbLIMU
nokasatensimm. CBOMCTBa CTENEHM C

ICl,e[/JICTBI/ITEJ'IbeIM NnokKa3aTesieM.

2.2 OCHOBHOE Nnorapummyeckoe
TOX[EeCTBO. [leCATUYHbIE U HaTypalbHble
norapugmsbl. MpaBuna gencTenia c
norapugmamu. MNMepexos K HOBOMY

OCHOBaHUIO.

O3HaKOM/IEHME C MOHATUEM KOPHSA U
npaBuNammn CpaBHEHUS KOPHEN;
(hopMynunpoBaHue onpeaeneHns KopHs v
CBOICTB KOPHEM; BbIYMUC/IEHWNE U CPaBHEHWE
KOPHEW, BbIMOMHEHMNE NPUKUAKN 3HAYEHNS
KOPHSA; npeobpa3oBaHne YNCOBbLIX U
OYKBEHHbIX BbIPaXXeHWI; BbINOMHEHWE
pacyeToB No opmynam; peLeHue
MppaLmoHanbHbIX YPaBHEHWUIA;
03HAKOM/IEHME C NOHATMEM CTEMEHU C
NeNCTBUTENbHbLIM MOKa3aTeNEM.
O3HaKOM/IeHME C NOrapuOmMUUecKnm
TOXAECTBOM; M3YUYEeHME AECATUUYHbBIX U
HaTypasbHbIX NOrapuMMmMOoB; peLLeHune

NorapuiMMUecKnx ypaBHeHuii



COCTaBNAOLLEN

2.3 lpeobpa3oBaHue payMOHanbHbIX,
nppaunoHanbHbIX CTeNeHHbIX,
nokasaTe/ibHbIX 1 orapupmMmnyecKmnx

BbIPaXXeHWIA.

3.1 Bs3auMmHOe pacnonoxeHue ABYX
NpAMbIX B MPOCTPaHCTBE.

[NepneHANKynap W HakKNoHHada. Yron

Mexay MNOCKOCTAMMN.
MepneHAnKYyNapHOCTb ABYX
M/IOCKOCTEWN.

CeomeTpuyeckme npeobpa3oBaHus
MPOCTpaHCTBa: napannenbHbli
NMepeHoc, CUMMETPUS OTHOCUTE/NbHO
MAOCKOCTW.

Mnowaas OPTOroHanbLHOM NPOEKLUN.

ONns  pasgena

OVAAKTUYECKME eANHULLbI:

4.1 OCHOBHbIE MNOHATUSA

KOM6I/IHaTOpI/IKI/I. 3afjaum Ha nopcyet

4 KOMBUHATOPUKA

BbinonHeHne npeobpa3oBaHuWii BbipaXXeHNA,
NpUMeHeHMe (OpMYy/1, CBA3AHHbIX CO
CBOWCTBaMW CTeneHen 1 norapugmos.
OnpegeneHune obnact 4oNyCTUMbIX

3HAYeHUI }'IOFapI/ICbMI/I‘-IECKOFO BbIPa>KEHUA.

coctasnawoowen ana pasgena 3 NMPAMbBIE M MIOCKOCTW B NMPOCTPAHCTBE

ABNAOTCA Cneaylolie AMAaKTUYECKUE eaUHULIbI:

dopMynMpoOBKa U NpuBeAeHNEe [0Ka3aTeNbCcTB
NPVU3HAKOB B3aMMHOFO PAaCMONOXEHWS NPSIMbIX
n MA0CKOCTEl; (hopmynupoBaHue

onpeaeneHuni, NMPU3HaKoB U CBOWCTB

napannefibHbixX " nepneHanKynspHbIX

MN0CKOCTEN, ABYrPaHHbIX U NMHEAHbIX YT NOB;

BbIMO/IHEHME  TMOCTPOEHUSt  YINIOB  MeXay
npsMbIMU, npsMoii 1 M710CKOCTbHO;
NPUMEHEHNe  MPU3HAKOB " CBOWCTB

PAcrosioXeHUst MpPAMbIX W NAOCKOCTel npu
pelleHnn 3aaay; n306paXkeHne Ha PUCYHKax W
KOHCTPYMpOBaHMe Ha Moaensx
NeprneHANKYNSPOB M HAKMNOHHbIX K MJOCKOCTH,
NpsMbIX, NapannenbHbiX  NIOCKOCTEN, yrnos
MeXay NpsMOi M MNOCKOCTbIO M 060CHOBaHMe
MOCTPOEHNS; pelleHne 3afady Ha BbIYUCNEHUE

rEOMETPUYECKNX BENMNYNH.

SBNAIOTCA  crefytouine

N3yuyeHne  npaBuna  KOMOWHATOPUKU W

NMPUMEHEHNE TIpKN pPELLEHUNN KOM6I/IHaTOprIX



yncna pa3MeU.LEHMVI, NnepecTaHOBOK,

COYeTaHui. PelwieHne 3ajad Ha

nepe6op BapMaHTOB. dopmyna

o6uHoma HbloTOHa. CaoiicTBa

OUHOMMHANIbHbBIX KO3(h(PULMEHTOB.

TpeyronbHUK lNackans.

ANAKTUYECKNE eNHNLLbI:

51 [lpamoyronbHasa  (gexkapToBa)

CnctemMa KoopaunHat B MNPOCTPaHCTBE.

YpaBHeHUss  cepbl, MJIOCKOCTM U
NPSIMOWA.

BekTopbl. Mogaynb BeKTOpa.
PaBeHCTBO  BEKTOpPOB. CnoxeHue
BEKTOPOB. YMHOXEHWe BeKTopa Ha

4yuncno. Pa3noxeHune BEKTOpPa nNO

HanpaBNeHUsaM. YTon Mmexay AByMs
BEKTOpaMMU.

[Mpoekuna BekTopa Ha

OCb. KoopauHaTsl BEKTOpA.

CkanspHoe Npov3BefieHNe BEKTOPOB.
cnonb3oBaHue KoopAuHaT "

BEKTOPOB npu peLleHnm

MaTemMaTn4eCKnx n MPUKNagHbIX

3ajau.

3afay; pelleHMe  KOMOGUHATOPHbIX  3ajauy

METOAOM nepe6opa 1 No NpaBuNy YMHOXEHUS;
03HAaKOM/IEHME C MOHSATUAMU KOMOUHATOPUKMK:

pasMeLeHnAamMn, Co4yeTaHNAMN,

nepectaHoBKamMm 1 dopmynamu  gns  ux

BbIUMC/IEHUS;  OOBSACHEHUE U NPUMEHEHNE

BblYNCNEHUA pa3|v|eu1,eH|/|V|,

hopmyn

NMepecTaHOBOK W COYETaHWl nNpu  peLleHuu

Ans

3afjay; 03HAKOMJIEHME C 6MHOMOM HbIOTOHA W

TpeyronbHNMKom llackans.

coctasnatowen ans pasgena 5 KOOPAVMHATDBI N BEKTOPDI aBnsitoTcsa cnegytolne

OsHaKoM/ieHMe C NOHATUEM BEKTOpa; U3y4eHue

NeKapToBOiA CUCTEMBI KoopAuHaT B
NPOCTPAHCTBE, MNOCTPOEHME MO  3afaHHbIM
KoopAMHaTaMm ToYek " MI0CKOCTEN,
Hax0X/AeHNe KOOpAMHAT TOueK; HaxoXaeHue

YPaBHEHWUIA OKPYXXHOCTK, Chepbl, NNOCKOCTY;

N3yuYeHMe  CBOWCTB  BEKTOPHbLIX  BE/INYMH,
NpaBuN PasfioXXeHUss BEKTOPOB B TPEXMEPHOM
MPOCTPaHCTBE,

NPYMEHEHNe TEOpMU NPU pelleHun 3agad Ha
[ENCTBUS C BEKTOPaMU; M3y4YeHWe CKaNSPHOro
NPoM3BeAeHNs BEKTOPOB; MPUMEHEHWE TEopuu
NPV pelleHnn 3aay Ha [eincTBuS C BeKTOpamu,
KOOPAMHATHbIA MEeTOA, NPUMeHeHMe BEKTOpPOB
0N BblYUCNEHMS

BENMNYUNH yrios "n

PacCTOSHUMN.



COCTaBNAOLLEN

ons  pasgena

cneayouine AMaaKTUYeckne eauHnLbI:

6.1 PagnaHHas mMepa yrna.

BpawarencsHoe aBwmxeHune.  CuHYC,

KOCWHYC, TaHIeHC N KOTaHreHc 4mcna.

6.2 ®opmynbl npusBefeHUa. Popmynbl

CnoxeHus.  dopmynbl  yABOEHWS

®opmynbl MONOBUHHOTO Yra.
6.3

MpeobpasoBaHue CYMMBbI

TPUTOHOMETPUYECKUX  (DYHKUMA B
npovssefeHne U NPOU3BELAEHUA B
CyMMYy. BbipaxeHue
TPUTOHOMETPUYECKUX (PYHKLMIA Yepes

TaHreHc Nos1I0BUHHOTO aprymMmeHTa.

6.4 Ob6paTHble TPUTOHOMETPUYECKUNe
(PYHKUNN. APKCUHYC, apKKOCUHHYC,
apKTaHreHc.

6 OCHOBbI

TPNUTOHOMETPUIN aBnawTCS

N3yuyeHne pagmMaHHOro MeToAa W3MepeHus
YrN0B BPaLLeHNs 1

MX CBA3M C rpafyCHON MepoWn; n306paKeHue
YrN0B BpalLeHNs Ha OKPY>XXHOCTW, COOTHECEHNE
BE/IMYNHbI ero

yria C pacnonoXeHNem,

(hopmynmnpoBaHue onpeaeneHuni

TPUTOHOMETPUYECKMX  (YHKUMIA AN YrioB
MoOBOpPOTa W OCTPbIX YIOB MNPSIMOYrONbHOIO
TPeyronbHUKa 1 06bACHEHME NX B3aMOCBA3M
MPUMEHEHNE OCHOBHbIX TPUIOHOMETPUYECKMX
TOXAECTB  ANS  BbIMMCNEHMSA  3HAYeHWI
TPUTOHOMETPUYECKUX (DYHKUWIA MO OAHOW 13
HUX.

N3yyeHne OCHOBHbIX (OPMYN TPUTOHOMETPUM
M MNPVMMEHEHME TNPX  BbIYUC/IEHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BblpaXKeHus "
YyNPOLLEHUNS ero; 03HaKOM/IEHME CO CBOMCTBaMK
CUMMETPUN TOYEK Ha €AUHNYHOWN OKPYXXHOCTU
W NPMMEHeHMe WuX [Ans  BbiBoda opmyn
npuBeaeHns

O3HaKOM/eHNEe C MOHATMEM 06paTHbIX
TPUFOHOMETPUYECKUX (YHKLUMIA; M3yuyeHne
onpefieNeHnii apKCMHyca, apKKoCHHyca,
apKTaHreHca yucna, (GopMynupoBaHue WX,
N306paXKeHMe Ha eAUHWUYHOW OKPYXXHOCTH,
NMPUMEHEHNE NPY PeLleHUN YpaBHEHW



6.4. TlpocTeiwmne

TPUTOHOMETPUYECKNE YpPaBHEHUA.

MpocTeine TPUrOHOMETPUYECKIME

HepaBeHCTBa.

. PeweHve no copmynam v
TPUTOHOMETPUYECKOMY KPYTYy NpPOCTeALnX
TPUTOHOMETPUYECKMX YPaBHEHMWIA;
NMPUMeHeHNe 06LMX METOA0B peLLeHUs
YpPaBHEHWIA Npu  peLleHun
TPUTOHOMETPUYECKMX YPaBHEHWIA; YMeHWe
0TMeyYaTb Ha Kpyre pelleHns npocTewmnx

TPUTOHOMETPUYECKNX HEPABEHCTB.

CocTaenstowell ans pasgena 7 ®YHKLUUU, UX CBOWCTBA W TPAGUKMU

SBNAOTCA CNefytolne AMAaKTUYECKNE eANHMLbI

7.1.1 O6nacTb

MHOXECTBO
(hyHKLWK,
(DYHKLMIA,

cnocobamu.

onpegeneHns 1 O3HAKOMMEHWE C  MOHATUEM  MEPEMEHHON,

3HaYeHUN; rpauk npumepamm 3aBUCKMOCTe Mexay

NnoCTpoeHne

3ajaHHbIX

rpa)MKoB  MEPEMEHHbIMU; 03HAaKOMJ/IEHWE C TOHATUEM
pa3NuyHbIMK rpaduka,  onpegeneHne  MPUHAAIEXHOCTH
TOUYKM rpadmky (yHKUMW, oOnpegeneHne no
(hopmyne npocTeien 3aBUCUMOCTW, BUAa ee
rpagMka; O3HaKOMJieHWe C OnpefefieHnem
MYHKUUKX, (POPMY/INPOBaHME €ro; HaxoXaeHwue

obnactn onpegeneHns M 061acTU  3HaYeHWUN

QYHKLUN,



7.1.2 MOHOTOHHOCTb, YeTHOCTb,
HEYEeTHOCTb, OrpaHNYeHHOCTb,

NepuoanNYHOCTb. MpoMeXyTKK
BO3pacTaHus n y6biBaHM4,
HanbonbLuee n HaMMeHbLLEee
3Ha4yeHus, TOYKU 3KCTpemymMa.
I"padmyeckas NHTepnpeTauns.
Mpumepsbl (OYHKUMOHA/bHbIX

3aBMCUMOCTEN B peasibHbIX npoLeccax
7 ABNIEHNSAX. ApudmeTtnyeckume
onepaumn Hag QyHKuMamu. CnoxxkHas
QyHKuMa (komnosmuns). ToHATHE O

HEeMnpepbIBHOCTM (YHKL MU

7.1.3 O6nacTb onpeaeneHns n obnactb
3Ha4YeHNn 06paTHOW (hYHKLMW.

"padmk 06paTHON DYHKLMK.

7.2 OnpegeneHnss  (MYHKUWRA,  UX
CBOWNCTBA N rpaukum.
Mpeobpa3oBaHnsi  rpanKos.

MapannenbHblii NEPeHoc, CUMMETPUS

OTHOCUTENIbHO  OCeli  KoopAuHaT U

CUMMETPUA OTHOCUTEJIBHO Ha4yana
KoopauHat, CUMMETPNUA OTHOCUTE/IbHO

NPsMOIA Yy = X, pacTsHXKeHWE U CXKaTue

O3HaKoM/eHune C npumMepamm

(YHKLUMOHANbHbIX 3aBUCUMOCTE/ B peasbHbIX

npoueccax "3 CMEXHbIX  AUCUMNVH;
O3HaKOM/eHNe C A0KasaTeNbHbIMK
paccy>XaeHnaMun HEKOTOPbIX CBOWACTB
NNHERHOM M KBagpaTU4HOM  (PYHKUUQA,
npoBefeHMne nccnefoBaHms NNHEIHOA,

KYCOUYHO-NIMHENHOWN, APOOHO-NNHENHON  W”

KBajpaTu4HoiA X

(hYHKLUNA,

MOCTPOEHME WU 4TeHWe rpafumKoB

MOCTPOEHUe
rpagmKos;
(PYHKLWI; PyHKLNW;

COCTaBfieHNe BUAOB (YHKUMIA NO AaHHOMY

nccnenqoBaHme

YCNOBUIO, peLleHne 3afady Ha 3KCTPEMYM;

BbIMOMHEHWE npeo6pa3oBaHuii rpaguka

yHKLMN.

N3yyeHne noHATUA  06paTHOWA

hyHKUMMK,
onpegeneHve Buga W MNOCTPOeHMe rpadmka
0bpaTHON (YHKUMMK, HaxoXAeHuwe ee 06nacTu

onpeaeneHuns n obnactu 3HAYEHU.;

NPUMeHeHne CBOICTB

hyHKUNA
nccneaoBaHNN ypaBHEHWI U peLleHnn 3a4ay Ha

npu

9KCTPEMYM;  O3HAaKOMJIEHWE C  MOHATUEM
CNOXHOWN (PYHKUMK.

BbluncneHne 3HaueHMin PYHKLUNIA NO 3HAYEHUIO
aprymMeHTa; onpeAeneHne NosioOXKeHNS TOUYKM Ha
rpadvke Mo ee KoopAuHatamM UK HaobopoT;

NCNONb30BaHMe CBOIACTB

hyHKUWMIA

CpaBHeHWA 3HAYEHWIN CTeneHed 1 lorapuimos;

Ans

MOCTpPoeHue rpaMKoB CTENneHHbIX "
norapuMmyeckmx yHKUWIA; pelueHune
MoKasaTe/bHbIX " norapuMmnYecKmnx



BAO/Ib OCE KOOpPAUHAT.

YPaBHEHU N HepaBeHCTB MO W3BECTHbIM
anropMTMam; O3HaKOM/IEHME C MOHATUEM
HenpepbIBHOW NEPUOLMNYECKON (DYHKLUUN;
03HAKOMJIeHWe C MOHATMEM FapMOHNYECKNX
Kone6aHWin ; 03HAKOMNEHME C MOHATUEM
pa3pbIBHON NEpUOANYecKOn (YyHKUUN;
NPUMEHEHMEe CBOMNCTB (DYHKUWMIA 418 CPpaBHEHWS
3HAYEHUIN TPUTOHOMETPUYECKUX (PYHKLNUNA,
pewweHnss TPUroHOMETPUYECKNX YPaBHEHWIA;
NnocTpoeHne rpamkoB 06paTHbIX
TPUTOHOMETPUYECKNX (PYHKLMIA 7
onpejenieHve no rpamkam nx CBOMCTB;

BbINO/IHEHME Npeobpa3oBaHns rpainkos



cocTaBnstowen ana pasgena 8 MHOITOIMrPAHUKIN N KPYT/IbIE TENA sBnswoTca

cneaylolime AMAAKTUYECKME eANHNLbI:

8.1 BepLwunHsbl, pebpa, rpaHu
MHOrorpaHHumKa. Pa3BepTKa.
MHororpaHHble  yrnaol.  Bbinyknble
MHOrorpaHHukn. Teopema diinepa.
MNMpusma. Tlpamas n HaK/I0OHHas
npusma. MpaBuibHas npusma.
Mapannenenunes. Ky6. [Mupamupa.
lNpaBunbHaa nupamnga. YceyeHHas
nupamnga. Tetpasgp. CummeTpum B
Kybe, B Mapannenenuneje, B npusmMe u
nupamuze.

CeyeHus Kyba, Npu3mbl 1 NUpaMunisbl.
MpeacTasneHve 0 NpaBu/ibHbIX
MHOrorpaHHukax  (Tetpasgpe, KyoOe,

OKTasfpe, AOMEKasApe U NKOCadape).

8.2 LIMNMHAP M KOHYC. YCEYeHHbIN
KoHyc. OcHOBaHue, BbiCOTa, OGOKOBaf
MOBEPXHOCTb, obpasytoLyas,
pa3sepTka. OceBble ceyeHus n
ceyeHus, napansiefibHble OCHOBAaHUIO.

Lllap w© cdepa, WX  CeYeHUs.

KacaTenbHas NnocKocTb K cdepe.

OnncaHMe U1  XapaKTepucTMKa  PasnyHbIX
BUAOB MHOTFOrpaHHWKOB, MNEPEYUCeHne WX
3/IEMEHTOB " CBOIACTB; N306paxeHne
MHOFOFPpaHHMKOB W BbIMONHEHNE MOCTPOEHNS;
BbIUNCNEHNE NUHEWHbIX 3/IEMEHTOB W YI/0B B
MPOCTPaHCTBEHHbIX KOHUrypaymsx,
aprymMeHTMpoBaHue CBOMX CYXKAEHNIA;
MOCTPOEHME  MNPOCTEMLINX  CeYeHU  Kyba,
Npu3Mbl, NUpaMuAabl; NPYMeHeHMe (aKToB K
CBEAEHNA M3 MNMaHMMETPUK; O3HAKOMJIEHME C
BUAAMMU CUMMETpUiA B MPOCTPaHCTBE,
(hopmynmpoBaHMe OMNpeaeneHnuii U CBONCTB;
MPUMEHEHME  CBOINCTB  CUMMETPUM npwu
peLeHnm 3ajav; MCNO/b30BaHMe
MPUOGPETEHHbIX 3HAHUI AN UCCNEAO0BaHUS 1
MOAEeNNPOBaHUS HEC/TOXHbIX 3agau;
N300paKeHNe OCHOBHbIX MHOFOFPaHHWKOB W
BbIMOMIHEHVE PUCYHKOB MO YCNOBUSM 3aay.
O3HaKOM/IEHME C BUaMUN TeN BPalLeHus;
(hopMynnpoBaHMETEOPEM O CeYeHWM  Liapa
MNOCKOCTbK M MMOCKOCTW, KacaTeNbHOM K
chepe; peweHWe 3agad  Ha MOCTPOEHMe
CeYEHWIi, BbIYMUCNEHWE  AJINH, PACCTOAHUNA,
yrnoB, Nnouwjajeii; NpoBeAeHne aoKasaTeNbHbIX

pacCyXaAeHniA npw peLleHnm 3a/au;



83 O06beMm U1 €ero W3MepeHue.

WHTerpanbHaa gopmyna obbema.

dopmynbl obbema Ky0a,
NPsSMOYrofIbHOrO  napannenenuneja,
NPU3Mbl, unnnHapa. dopmynibl
obbemMa  nupamMmmabl U KOHYyca.
®opmMynbl  naowagn  MOBEPXHOCTEN
uMnmHapa u  KoHyca.  dopmynbl

obbema wapa v naowagmn cgepsbl.
Mopgobue Ten. OTHOLWEHUS NAOLLaAei
NnoBepxHOCTen M 06bEMOB MOAO0GHbIX

Ten.

9.1 Cnocobbl 3afaHUA U CBOMCTBA
4YMUCNOBbIX MOCNeA0BaTENbHOCTEN.
lNMoHATMe 0 Npepene
nocnegosaTeNbHOCTU. CyLLecTBOBaHME
npegena MOHOTOHHOW OrpaHNUYeHHOW
nocnefosatesibHOCTU. CymMMUpOBaHue
nocnefgoBatesibHocTel. BeCKOHeYHO
y6bIBalOLLasA reoMeTpuyeckas
nporpeccus n ee cymma.

9.2

MoHATME O  NPOWU3BOAHOVA

MPUMEHEHNE CBOICTB CUMMETPUN npu

peweHnn 3ajad Ha Tena BpalleHnA,

KOMOMHaumMo Ten; Kn306paKeHMe OCHOBHbIX
KPYrnbiX Ten W BbINOMHEHNE PUCYHKa MO
YCNOBUIO 3a7auM.
O3HaKOMMEeHMEe C MNOHATUAMM naowaan wu
obbema, akCMOMaMu W CBOWCTBaMW; peLleHune
3aflay Ha BblYWUC/EHME noLllafaen nnocKnx
uryp;

00beMOB MPOCTPAHCTBEHHbIX Ten,

N3yyeHNe TEeOpeM O BblYMUCIEHUN
peLueHue
3afla4 Ha MpUMeHeHMe (OPMYN BbIYNCIEHNA
06bemMOB; M3y4deHue Qopmyn AN BblYMC/IEHUA
nnowlagei NOBEPXHOCTENM MHOrOrpaHHUKOB U
Ten BpaleHWs; O03HAKOMJeHWe C MeTOAO0M
BbIYMC/IEHUS NAOWaAM MOBEPXHOCTU Ccdepbl;
pelleHne 3afady Ha BblYMCNEHWE nnouwafen

MOBEPXHOCTW MPOCTPAHCTBEHHbIX Ten.

coctapnstowen ana pasgena 9 HAYAJTA MATEMATUMYECKOIo AHANN3A

SBNAOTCA cnefytoline AMAaKTUYecKue eauHuLIbI:

O3HakomneHune C NOHATUEM YMCNOBOM

nocnenoBaTesibHOCTH, O3HaKOM/IEHNE C

MOHATUNEM npepena nocnenoBaTe/ibHOCTU,

O3HakKoOMMeHne c BbIHUCJTIEHNEM CYMMBbI

GECKOHEYHOro YMCNOBOrO psfa;  pelleHue

3afiad  Ha NpPUMEHEHWNE

(hopmy bl

FEOMETpI/I‘-IGCKOVI

CYMMbl
6eCKOHeYHO  yOblBatoLLei

nporpeccum

O3HaKOMMeHWe C MOHATMEM  MPOW3BOAHOIA;



(YHKLUMN. YpaBHEHMe KacaTeNbHON K u3ydyeHue " (hopmynmpoBaHue ee
rpaguky  yHkuuu.  poM3BOAHbIE MEXaHWYeCKOro M reoMeTpUYecKoro CMbICNa,
CYMMbl,  Pa3HOCTW, TNPOU3BEAEHUS, U3yUeHUe anroputma BbIUMCNEHUS

yacTHble. [poM3BOAHbIE OCHOBHbIX MPOW3BOAHOW HA MpU- Mepe BblYMCNEHMS

3NeMeHTapHbIX (YHKUWA. MrHOBEHHOW CKOPOCTK 7 yr/i0BOro
MpuMeHeHue MPOV3BOAHOM K Ko3ap(mumMeHTa  KacaTe/lbHOW;  COCTaB/IeHWe
nccnefoBaHnio (QYHKUMI M YypaBHeEHWs KacaTenbHOM B 0OWeM  BUze;
MOCTPOEHUIO rpaMkoB. YCBOeHMue npasun anhdepeHLmMpoBaHus,
Mpon3BogHble 06paTHOM (YHKLUMM K Tabnnubl MPOW3BOAHbIX 3NIEMEHTapHbIX
KOMNO3NLUMUU PYHKLUWNN. (hYHKLUNMN, NnpUMeHeHune ANs
MpumMepsl Mcnonb3oBaHna AuddepeHUMpoBaHns (YHKLUMWIA, CcOoCTaBNeHUN

NMPOV3BOLHON ans HaxoXJeHuUs YpPaBHEHUS KacaTe/lbHON; M3y4yeHMe TeopeM O
HauNy4llero peweHns B MPUKNaAHbIX CBA3M CBOWCTB  (DYHKLUMM U NPOU3BOLHOW,
3afjayax. BTopas npousBoaHas, ee (OPMY/MPOBKa WX; MPOBeAeHME C MOMOLLbIO
reoMeTpUYecKuii 7 (usnuecknii NPoOn3BOAHON nccnefoBaHus hyHKLUN,
CMbIC/l. HaxoXaeHue CKOpPOCTM [Ans 3af4aHHOW  (hopMynoi;  CTaHOBNEHWe  CBA3W
npouecca, 3aJaHHOro (OPMynoii W CBOMCTB (MYHKUUW W MPOU3BOAHON MO WX
rpaguKom. rpaukam; npUMeHeHMe TMPOU3BOLHON  ANiA

peLIeHNs 3aday Ha HaxOX/[eHWe HanmbONbLLErO,

HaMMEHbLLIEr0 3HAYeHUS U Ha HaxoXAeHue

3KCTpeMyMa.

coctasnawowernn ana pasgena 10 MHTEFPAN N EFrO NMPUMEHEHWE sBnstoTcs

cneayloline AnaakTMyeckue eanHULbI:

10.1  MpumeHeHue onpegeneHHoro O3HAKOMMEHWE C MNOHATMEM WHTerpana W
MHTEerpana Ans HaxoxfieHus nnaowagm nepBoobpasHoil; n3yyeHune npasuna
KPVBONUHENHOW Tpaneuun. dopMyna BbIYMUCIEHUS MNepBoobpasHOW U Teopembl
HbtoToHa—J1eiibHuMLa. Mpumepbl HblOTOHa— JleilbHMLUA; pelleHMe 3afady  Ha
NMPUMEHEHUS MHTerpana B (M3MKe W CBA3b MepBOO6pa3HOA © ee MNPOU3BOAHOW,

reoMeTpuu. BblYMC/IEHWe MepBOO6pasHOM And  [aHHOM



(YHKLUMK; pelleHne 3afay Ha MNpPUMEHeHue
MHTerpana [Ans  BblUACNEHUS  PU3NYECKUX

BENIMYMH 1 NAoLWaaein.
coctaBnawowen and pasgena 11 OJIEMEHTbl TEOPUK BEPOATHOCTEN ©
MATEMATUYECKOWM CTATUCTUKWN saBnsioTca cnefylowme AMAaKTUYECKMe

eIMHNLLbI:

11.1 CobbITre, BEPOATHOCTb COObLITUA, W3y4yeHue K/1laCCNYEeCcKoro onpeaeneHns

CNOXEHME N YMHOXEHME BEPOSATHOCTU, CBOIMCTB BEPOSATHOCTM, TEOPEMbI
BEPOSITHOCTENA. MOoHATHE 0 0O CyMMe  BeposiTHOCTE;  pacCMOTpeHue
HE3aBICKUMOCTM CObbITUIA. [ANCKpeTHas  NPUMEpPOB BbIUYMCNEHNS BEPOSITHOCTEN;
CNnyyvaliHas BeNMYMHa, 3aKOH ee pelleHMe 3afay Ha BblUMC/iEHWEe BepOSTHOCTEN
pacnpegeneHus. Ymcnosble COBbITUIA.

XapaKTePUCTUKN [JUCKPETHOM

CNyYanHon BeNUYUHbI. oHATUE O

3aKOHe 60/IbLINX Yucen.

11.2 [NpeacTaBneHne faHHbIX, O3HakoMm/neHWe C MnpeAcTaBNEHUEM YUCNOBbLIX
reHepasbHasi COBOKYMHOCTb, BblIOOpPKa, [AHHbIX W WX XapaKTepucTUKamu; peLleHune
cpeAHee apuMeTUYecKoe, MefuaHa. NPaKTUYECKMX 3afay Ha 06paboTKy 4YMCIOBbIX
MoHATME O 3afayaX MaTeMaTU4ecKoil [aHHbIX, BbIYUCEHNE UX XapaKTEPUCTUK.

CTaTUCTUKMN.

coctaBnatowen ana pasgena 12 YPABHEHUNA W HEPABEHCTBA sBnstoTcs

cnefylouie AMAAKTUYECKNE eAVHNLbI:

121 PaunoHanbHble, O3HaKOMJ/IEHWe C MPOCTENLWNMWN CBELEHUAMMN O
nppaunoHasibHble, MokasaTefibHble U KOPHAX anredbpanyeckmnx YypaBHEHWA,
TPUTOHOMETPUYECKME YpPaBHEHUSA U MOHATUSAMM  UCCNELf0BaHUA  YPaBHEHUIA  W”
CUCTEMbI. PAaBHOCW/IbHOCTb CUCTEM  YpaBHEHUN; N3yyeHne  Teopumn

ypaBHeHMVI, HEPABEHCTB, cuctem. pPaBHOCUIBbHOCTU ypaBHeHMVI n ee NPUMEHEHNA,



OCHOBHbIe NpueMbl UX peLleHuns.

12.2 HepaBeHCcTBa. PaunoHaNbHbIE,
nppaumoHasbHble, TMoKa3aTe/lbHble W
TPUTOHOMETPUYECKME  HEpaBeHCTBa.

OCHOBHbIE NpueMbl UX peLleHuns.

12.3 MeToz WHTEpPBaOoB.
N306paxeHne  Ha  KOOPAWHATHOW
MNOCKOCTM  MHOXecTBa  PeLueHunit
YPaBHEHWI W HEpPaBeHCTB C [ABYMS
NePeMEHHbIMIN U UX CUCTEM.

peleHne pauuoHanbHbIX, UpPpaLMOHaIbHbIX,
NoKa3aTe/lbHbIX " TPUTOHOMETPUYECKUNX
YPaBHEHWIA N CUCTEM.

O3Hakom/ieHMe € 06WwmMu Bonpocamu
pelleHnss  HepaBeHCTB U WUCMNOJIb30BaHMe
CBONCTB M rpatinkoB (PYHKUWUIA NPU peLleHnn
HepaBeHCTB;

pelleHne HepaBeHCTB W CUCTEM HEPABEHCTB C
MPUMEHEHMEM Pa3/INYHbIX CNOCO6OB.
cnonb3oBaHve CBOMCTB U rpaiMkoB (PYHKLUWIA
ANS peleHns  ypaBHEHWIi;  MOBTOPeHME
OCHOBHbIX  MPUEMOB  peLleHus cuUcTeM;
peleHne YypaBHEHUI C MNPUMeHeHWeM BCeX
npuemMoB  (Pas3fioXXeHUs)  Ha  MHOXWUTENM,
BBEAEHNS HOBbIX HEW3BECTHbIX, MOLCTAHOBKM,

rpaduyeckoro metoga).



3. YCNOBUNA PEANTNSALUNI MPOITPAMMDbI JNCUUTITTNHDI
3/1 TpeboBaHMA K MaTepunasibHO-TEXHNUYECKOMY
obecneyeHuto

MporpaMmoin y4e6HOM ANCLUNNNHBI peann3yeTca B y4eOHOM KabuHeTe
mMaTemMaTUKMW.
O6opypoBaHue yyebHOro KabmHera:

*  MHOrO(MYHKUMOHANbHbIA KOMNAEKC npenojasaTens;

*  HarnagHble nocobus (KOMMAekTbl y4ebHbIX Tabnumy, nnakaTos, NOPTPETOB

BbIJAKOLLMXCA YYEHbIX-MaTeMaTUKOB 1 Ap.);

*  MH(OpPMaLNOHHO-KOMMYHUKaTUBHbIE CPeLCTBa;

° 9KpPaHHO-3BYKOBbIE nocob6us;

*  KOMIMJIEKT TEXHNYECKON AOKYMEHTALMN, B TOM YuC/ie nacrnopTa Ha
cpefcTBa 00y4YeHUs, MHCTPYKLUMKN MO UX UCMONb30BaHMIO N TEXHUKE
06e30MacHoOCTU;

e OMONNOTEYHBIA OHA,

3.2 WNHpopmaLmoHHoe obecneyeHune
NHhopmaLmoHHoe o6ecrieveHne 00y4YeHUs COLEPXUT nepeyeHb PEKOMEHAYEMbIX

yuebOHbIX U3aaHuii, IHTEPHeT-pecypcoB, JONOMHUTENbHOW NUTEPaTYpbI.

OCHOBHbIE NCTOYHUKMN
1. bawmakoB M.N. MatemaTuka: anrebpa v Hayana MaTeMaTM4YeCKOro aHanmaa,
reomeTpus: yueb. And CTy[. yUupexzaeHuin cped. npod. obpasosaHus / M.W.

Bawmakos. — M., 2016.

2. bawmakoB M.M. MaTtemaTuKa: anrebpa n Hayana MaTeMaTM4YeCKOro aHanuaa,
reomeTpus. 3afavyHuK: y4eb. Ans CTyA. yupexaeHui cpef. npod. obpasoaHus / M.U.

bawmakoB. — M., 2017.

Ana npenojaeatenei

N3naraeTcsa B cnefyroLein pefakumnm:
O6 o6pasoBaHuy B Poccuinickon depepaumu: dedep. 3akoH o1 29.12. 2012 Ne 273-P3
(B pea. depepanbHbix 3akoHOB oT 07.05.2013 Ne 99-®3, ot 07.06.2013 No 120-®3, ot



02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-$3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®3, o1 03.02.2014 No 15-93, o1 05.05.2014 No 84-P3, oT 27.05.2014 Ne 135-P3, ot
04.06.2014 Ne 148-®3, ¢ n3M., BHeCeHHbIMN DeaepanbHbIM 3aKOHOM 0T 04.06.2014 No 145-
®3, B peag. o1 03.07.2016, ¢ nsm. ot 19.12.2016.)
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mMaTemaTU4ecKuii cat. MaTepuansl A5 CTYAEHTOB: 3alauyyM C peLleHnsMn,
CNpPaBOYHMK MO MaTemaTuKe, 3/IEKTPOHHbIE KOHCY/IbTauuu.

5. NazeTa «MaTematumka» M3gatenbckoro goma «lepeoe ceHTAbpa» http://mat.1septemr.ru

6. MaTemaTtuvka B OTKpbITOM Konnegxke http://www.matematiks.ru

7.Math.ru. Martematunka n obpasosaHue. Http://www.math.ru

8.Allmath:ru - Bca maremaTmka B ogHoM mecte htto://www.allmath.ru

9. EgWorld: Mup matemaTunyeckux ypaBHeHuid http://egwirld.ipmnet.ru

10. Bca anemeHTapHaa matemaTuka: cpegHAs MaTeMaTUyecKaa MHTepHeT-LLKoa.
http://www.bym math.net

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

12. M'padmkmn pyHKunin  http://graphfunk.narod.ru

13. AngakTnyeckue matepuasnbl No MHGHOPMaTUKe U MaTeMaTUKe.
http://comp-science.narod.ru

14. AnckpeTHasa MaTeMaTuka: anroputmel (npoekt ComputrAlgorithmTutor)
http ://rain.ifmo.ru/cat/

15. E'3 no matemaTuKe: NOAroToBKa K TeCTupoBaHuto http://www.yztest.ru

16. 3agayHuK gns NOAroTOBKM K ofiMmnuagam no matematuke http://tasks.ceemat.ru

17. 3aHUMaTenbHas MaTtemaTMka — LUKO/IbHUKam (onnumnuagbl, Urpbl, KOHKYPCbI MO
matemaTumke) http://www.maht-on-line.com

18. VIHTepHeT — npoekT «3agavmn» http://www.prodlems.ru

19. Martematunyeckune atogbl http://www.etudes.ru


http://reshuege.ru/
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://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.

217.

MatemaTtunka on-line cnpaBoyHas UHMoOpMaLns B MOMOLLb CTYAEHTY
http://www.manhtm.hl.ru

MartemaTurka B MOMOLLb LIKO/IbHUKY U CTYAeHTY (TecTbl Mo MmaTemartuke online)
http://www.mathtest.ru

MaTemaTuka gna noctynarowmx B Bysbl  http://www.matematika.agava.ru
MaTemaTunka u nporpammuposaHme http://www.mathhrog.narod.ru
MartemaTmnyeckue onMMmnuagbl n onMMnuagHele 3agaun http://www.zaba.ru
CaliT anemeHTapHoW MaTeMaTtuky Amutpus MNywmHa http://www.mathnet.spb.ru
TypHUp ropofos — MexayHapoHas MmaTeMaTnyeckas onvMmnuaga ans
LUKONbHMUKOB http://www.turgor.ru

www.school-collection.edu.ru (EguHas Konnekumm UngppoBbIX 06pasoBaTesibHbIX

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. KOHTPOJ1b U OLLEHKA PEY/IbTATOB OCBOEHUA YYEBHOW
ANCLUUMNNHBI

4, KOHTPOJ1Ib N1 OUEHKA PE3YJIbTATOB OCBOEHWA ANCUNTTTNHDI
KOHTponbHaa oueHKa pe3ynbTaToB OCBOEHMS AMCLMMANHBI OCYLLECTBASETCS
npenojasaTefieM B NpoLecce NPoBeAeHNsA NPaKTUUYECKNX 3aHATUIA U N1abopaToOpHbIX
paboT, TECTUPOBaHMSA, a TaKXXe BbIMOIHEHNSA 06YyYalOLWUMUCSH NHANBUAYANbHbIX
3aflaHnin, NPOEKTOB, UCCNe0BaHWA.

Pe3ynbTaTbl 06y4eHUs
(0CBOEHHbIE YMEHUSA, YCBOEHHbIE
3HaHUA)

AJIEBPA

yMEeTb:

*  BbINOMHATb apUMeTNUECKME
NeVCTBUA Hag YMcnamu, coyeTas
YCTHble Y MUCbMEHHbIE NPUEMBbI;
Haxo4MTb NPUGNNXKEHHbIE
3HaYeHUs BEIMYMH M MOTrPELIHOCTH
BblUMCNIEHNIA (aBCONOTHANA U
OTHOCUTENbHasA); cpaBHMBATb
YMC/IOBbIE BbIPAXEHWS;

*  HaxoAuTb 3HAYEHMSA KOPHS,
cTeneHwu, norapugpma,
TPUTOHOMETPUYECKNX BblPaXKeHMI
Ha OCHOBe onpejeneHuns,
MCNOMb3ys NP HEOO6XOAMMOCTH
MHCTPYMEHTa/IbHbIe CPeACTBa;
MO0/Ib30BaTbCA NPUOBIVKEHHO

®opMbl 1 METOAbl KOHTPONS U OLEHKM
pe3ynbTaToB 06yYeHUS

MpakTUYecKue 3aHATUS,
VHAUBUAYaA/NbHbIE MPOEKTHI.

[MpaKTu4yecKne 3aHATUS.
TecTupoBaHue.
KOHTponbHbIE paboThl.

OLLEHKOW Npv NpPaKTU4eCcKnXx
pacyeTtax;

BbINO/IHATL Npeobpa3oBaHua
BbIPaXXEHWUI, NPUMEHAS (OopMYybl,
CBSA3aHHbIE CO CBOMCTBaMMU
cTeneHemn, noraputmos,
TPUTOHOMETPUYECKNX (PYHKLMWIA;

NCNonb3oBaTb NMPUOGPETEHHbIE
3HAHUS N YMEHUSA B
NPaKTUYECKOW AeATe/IbHOCTU U
NOBCEHEBHON XXWU3HWU:

0/19 NPaKTUYeCKUX pacyeTos Mo
(hopmysniam, BKOUYas QpopmMynsbl,
cojepxaline cTeneHn, pagukansl,

MpaKTMyecKne 3aHATUS.
NHanBmnayanbHble MNPOEKTHI.
BHeayanTopHas camocTosTeNbHas
paboTa

MpaKTMYecKne 3aHATHS.
PacueTHO-rpatmyeckne 3afaHus



norapummbl un
TPUTOHOMETPUYECKNE PYHKL MW,
MCcnonb3ys NpyY He06Xo0ANMOCTM
CNpaBOYHblEe MaTepuanbl 1
MpoCTeNLne BblYNCINTENbHbIE
yCTpPOWCTBaA.

OYHKUMN U TpapUKm

YMETb:

*  BbIYMCNATbL 3HaUYEHMe PYHKLUMN MO
3aflaHHOMY 3HAUYeHUI0 aprymMeHTa
Npn pa3nnyHbIX cnocobax 3agaHus
(hyHKLMY;

e  OnpefensTb OCHOBHble CBONCTBA
YNCNOBbIX (hYHKLWIA,
NUNNKCTPUPOBATbL NX Ha rpaukax;

*  CTPOMTb rpauUKN N3yyYeHHbIX
(hYHKUWUIA, nNNOCTPMpPOBaTh Mo
rpadinuKy CBOWMCTBA 3/IEMEHTAPHbIX
(DYHKLNT;

*  UCNOMb30BaTb NMOHATME (PYHKLMM
ANs onucaHus 1 aHanmaa
3aBMCUMOCTEN BENNYUYNH;

NCNONb30BaTb NPUOOGPETEHHbIE
3HAHUS U YMeHUs B
NPaKTUYECKO AeATeNbHOCTU U
NOBCeJHEBHOM XXU3HU:

e /1 ONUCAHUS C NOMOLLbIO
(YHKLMIA pasnnyHbIX
3aBMCUMOCTEN, NpeAcTaB/ieHNs X
rpaguyeckun, nHTepnpeTayumu
rpagonKos.

Ha4dana matemaTn4yecKoro
aHanm3a

yMeTb:

*  HaxoAuTb NPOW3BOAHbLIE
aNleMeHTapHbIX PYHKUWA;

*  1CMONb30BaTb NPOU3BOAHYIO ANA
N3y4YeHNs CBOUCTB (DYHKLUWNIA 1
MOCTPOEHMA rpadmKos;

*  TPUMEHATb NPON3BOLHYIO ANSA
NpoBeAeHNSA NPUBIMIKEHHbIX
BbIYMC/IEHWIA, pellaThb 3a4a4m
NPUKNafHOro xapakrepa Ha
HaxoX[eHVie Hanbo/bLLEero u

[MpakTnyeckne 3aHATUS.
TecTupoBaHue.

[MpakTnyeckne 3aHATUS.
TecTnpoBaHue.

HaneupyancHble MNPOEKTHI.
TecTunpoBaHue.
KOHTpPO/IbHbIE PaboThI.

PacuyeTHO-rpaynyeckme 3agaHus
[MpaKTUyecKne 3aHATUS.
BHeayauTopHas camMocToATe/IbHaA
paboTa

MpaKTU4YecKue 3aHATUS.
NHanBMAayanbHble TBOPUYECKUE 3afaHUs.

[MpaKTnyeckne 3aHATUS.
TecTnpoBaHue.

[NMpakTnyeckne 3aHATUS.

[MpaKTu4yecKne 3aHATUS.
PacueTHO-rpagnuyeckne 3agaHua



HaMMeHbLLIEro 3HaYeHus;
BbIUNCNATbL B NPOCTEMLLNX CNyyYasx
naowaan n o6beMbl ¢
MCNONb30BaHMEM OMpPeaeNeHHOro
MHTErpana,

MCcNosb3oBaTb NPUOBPETEHHbIE
3HAHUSA N YMeHUs B
NPaKTUYECKOWN AesTeNIbHOCTU U
MOBCEAHEBHO XU3HU ANS:
PeLleHns NPUKNaaHbIX 3a4ay, B
TOM 4ucne counanbHo-
9KOHOMUYECKUX W (IM3NYECKMX, HA
HanBOoMbLLUIVE N HAVMEHbLLIMNE
3HAYEHMS, Ha HaXOX/eHWe
CKOPOCTM 1 YCKOPEHUS.

YpaBHeHNA 1 HepaBeHCTBA

YMETb:
pewartb paunoHasbHble,
MokKasaTe/ibHble,
norapummyeckume,
TPUTOHOMETPUYECKME YPaBHEHUS,
CBOAALLMECA K IMHENHBIM U
KBaJpaTHbIM, a TaKxe
aHa/iorMyHble HepaBeHCTBa U
CUCTEMBI;

MCMoNb30BaTh rpaUUecKnii MeTo
peLleHNs ypaBHEHNI ~
HEpPaBeHCTB;

1306paxaTb Ha KOOPAUHATHOWA
M0CKOCTU PELLEHNS YPaBHEHWA,
HEPaBEHCTB U CUCTEM C [BYMS
HEN3BECTHbIMU;

COCTaBNSAThb W peLwlaTh YpaBHeHUs U
HepaBeHCTBa, CBA3bIBAOLLME
HEN3BECTHbIE BE/IMYMHbI B
TeKCTOBbIX (B TOM yuncne
MPUKNaAHbIX) 3aJayax.

NCNONb30BaTb NPUOBPETEHHbIE
3HAHUS M YMeHUs B
NPaKTUYECKOW AeATeNbHOCTUN U
NOBCeHEBHOM XN3HU:

ANS MOCTPOEHUS U UCCNe0BaHNS

PacueTHO-rpathmyeckme 3afaHus

MpaKTnyecKne 3aHATUS.
BHeayauTopHas camoCcTosTe/IbHas
paboTa

[MpaKTuyecKne 3aHATUS.
VHaneupyanoHble TBOPYECKUE 3a4aHUA.
BHeayanTopHaa camocTosATe/lbHas
paboTa

MpaKTn4yeckne 3aHATUA.
PacuyeTHO-rpatuyeckne 3agaHus

MpakKTUYecKne 3aHATUS
NHavuBuAayanbHble MPOEKTbI.

[MpaKTu4yecKne 3aHATUA
BHeayanTopHaa camocToaTeNbHas
paboTa

MpaKTMYecKne 3aHATUS.
NHanBuayanbHble TBOPUYECKUE 3a1aHUS.
KOHTpPO/IbHbIe paboThl.



NPOCTENLLNX MaTeEMATUUYECKUNX
MO/enen.

Kom6uHaTopuKa, CTaTUCTUKA U
Teopusi BEPOATHOCTE

YMETb:
peLwlaTb NpocTeinLne
KOMOMHATOPHbIE 3a4a4yn METOAOM
nepebopa, a Takxe ¢
MCNONb30BAHNEM WM3BECTHbIX
hopmyrn;

BbIUMCNATb B MPOCTEMLLNX CNyYvasnx
BEPOSATHOCTN COObITUIA Ha OCHOBE
nofcyeTa Yncna UCXoLoB;

MCNONb30BaThb NMPUOBGPETEHHbIE
3HaHWNA U YMeHUs B
NPaKTUYeCKOM AeATeNbHOCTU 1
NOBCeAHEBHOM YXU3HW:

ANS aHanM3a peasnbHbIX YNCNOBbIX
[aHHbIX, MpeACTaBNeHHbIX B BUAE
avarpamm, rpagukos;

aHanmsa nHpopmaymm
CTaTUCTUYECKOTr0 XapakTepa.

FTEOMETPUA

YMeTb:
pacrno3HaBaTb Ha YepTexax u
MOJENAX NPOCTPaHCTBEHHbIe
(hopMbl; COOTHOCUTH TPEXMEPHbIEe
06BEKTBI C X ONUCAHUAMMU,
N300paKEeHUAMMU;

onucbIBaTb B3aMMHOe
pacrnonoXXeHune NpPsMbIX 1
MI0CKOCTEN B NPOCTPAHCTBE,
aprymeHTupoBaThb CBOM CY>K/AEHUA
006 3TOM pacnono>KeHuu;
aHann3npoBaThb B MPOCTEMLLINX
C/lyyasax B3aUMHOE pacnosioXeHue
00bEeKTOB B NMPOCTPAHCTBE;
n306paxkaTb OCHOBHbIE
MHOTFOrpPaHHUKN 1 KpyTAble Tena;
BbIMOMHATL YEPTEXMW MO YCI0BUAM
3ajau;

CTPOVNTb NPOCTENLINE CEeYEHUS
Ky6a, npu3mbl, nMpamuibl;

pewaTtb NJIaHUMETPUYECKHNE U

MpaKTUYecKne 3aHATHS.
PacueTHO-rpathmyeckne 3afaHus

NHauBuayanbHble TBOPUYECKUE 3a1aHUS.

PacueTHO-rpatnyeckme 3agaHus

[MpaKTn4yecKkne 3aHATUS.
TecTupoBaHue.

[MpakTuyeckne 3aHATUS.
KOHTpOnbHbIE paboThl.
PacuyeTHO-rpafuyeckne 3agaHua

NccnefgoBatenbckasa paboTa
MpaKTu4yecKne 3aHATUS.

[MpaKTUyecKne 3aHATUS.

TecTnpoBaHue.

NHanBmayanbHble TBOPYECKME 3aaHus.

[MpaKTnyeckne 3aHATUS.

[MpaKTuyecKne 3aHATUS.
PacuyeTHO-rpauyeckune 3agaHus

PacuyeTHO-rpafuyeckne 3agaHua



npocTeiLlne cTepeoMeTpuUYecKmne
3374/ Ha Hax0XAeHue
reOMeTPUYECKNX BENNYMH (A/VH,
yrnos, naouwanen, o6bemos);

*  1CMOMb30BaTb MPU PELLEHNN
CTepeoMeTPUYECKUX 3aaau
nnaHuMeTpuYecKme akTbl 1
MeToAbl;

e MPOBOAWTb [I0Ka3aTe/bHble
paccyXXAeHus B X04e peLueHns
3agau;

MCMosb30BaTb NPUOGPETEHHbIE
3HaHWA U YMeHUs B
NPaKTUYeCKOW AeATeNbHOCTU U
NOBCEAHEBHON XU3HMU:

e NS uccnegoBaHus
(MogennpoBaHmMA) HECNOXHbIX
NpakTUYecKnx cUTyauuii Ha
OCHOBE N3YYeHHbIX (POpPMY/ U
CBOWNCTB (hUryp;

e BblYMC/IEHMA 06BEMOB U N/OLLAAEN
MOBEPXHOCTEN MPOCTPaHCTBEHHbIX
Te/ Npu peLleHnn NPaKkTUYeCcKnx
3afay, Ucnosb3ys npwu
HeobX04MMOCTHY CMPaBOYHUKM
BbIYNCINTENbHbIE YCTPOMNCTBA.

3HaTb/ chopmumpoBaTh:

-NpeAcTaBNeEHNs 0 MaTeMaTUKE Kak
4acTV MUPOBOW Ky/bTYpbl U MecTe
mMaTemMaTUKN B COBPEMEHHOM
LMBUAN3ALMK, cnoco6ax OnmucaHus
ABNIEHNI peanbHOro Mupa Ha
MaTeMaTnyeckoM A3bIKe;

- NpefCTaBNeHNs 0 maTeMaTU4ecKunx
MOHATUAX KaK BaXKHenLnx
mMaTeMaTMyecKux mogensx,
MO3BONAKOLWMX ONUCLIBATbL U U3YyYaTb
pasHble NPOLECChl N ABMIEHWUS;
MOHMMaHME BO3MOXHOCTH
aKCMOMAaTUYECKOro NMOCTPOEHUS
MaTeMaTnyecKnx Teopui;

[MpakTn4yeckne 3aHATUS.
TecTupoBaHue.

NHanBUayanbHble TBOPUYECKUE 3afaHUs.

[MpakKTnyecKne 3aHATUA.
KomnbloTEpHOE TeCcTUpoBaHue.
KoHTponbHbIe paboThl.

HanBupyansbHble MNPOEKTHI.
[MpaKTuyeckne 3aHATUS.
PacuyeTHO-rpauyeckne 3agaHus
KOHTpPO/IbHbIE PaboThI.

NHAvBMAYyanbHble MPOEKThI.
BHeayauTopHas caMocTosTe/IbHas
paboTa

HanBmayanbHble NPOEKThI.
TecTupoBaHue.



NNAHVMPOBAHWE YUEBHbLIX 3AHATUA C NCMO/Tb30BAHVUEM AKTUBHbIX
N MHTEPAKTUBHbBIX ®OPM N1 METOA0OB OBYHYEHUNHA

Ne
Kon-
n/n Tema y4yebHoro 8O
3aHATUA
4yacos
1 TpuroHomeTpuyeckasa u 2
nokasartefnbHas opma
KOMMNEKCHbIX Yuncen.
2. MpsAMble U MNAOCKOCTA B 3
npocTpaHCcTBe.
3. PelleHune 4
TPUTOHOMETPUYECKMNX
YPaBHEHNA
MOBbILLEHHO
C/TIOXHOCTHN
4. Mnowanb NOBEPXHOCTH 2
yacTei wapa
5. MpubnmxkeHHble METOAbI 1
BbIYUCNEHWNSA
onpeLeneHHoro

NHTerpana

AKTUBHbIE "
NHTEPaKTUBHbIE
(YopMbl N METO/bI
06y4eHunsA
pasbop
KOHKPETHbIX
cUTyaumii
MEeTO/ paboThl B MasiblX
rpynnax: Kpyrnablit cton
meTon «Cutyaums-
yNpaxXHeHne»

MeTo[ «MO3roBOWi
WTYpM»
Aenosas urpa

thopmupyemble YHUBEPCA/IbHbIE
yyebHble gencTams

JINYHOCTHbIE

JINYHOCTHbIE, KOMMYHWKATUBHbIE

no3HaBaTe/lbHbIE.

PErynaTuBHbIE

KOMMYHUKaATUBHbIE, IMYHOCTHbIE



NMNCT NBMEHEHWIA 1 AOMONHEHWWN, BHECEHHbIX B

PABOYYHIO NMPOIMPAMMY

Ne wn3MeHeHus, AaTa BHECEHUA WU3MEHEHUA;
CTpaHuubl C USMEHEHNEM;

Bbl/1O
OcCHOBaHwue:
Moanuck Nnua BHeCWEro N3MeHeHus

Ne M3MEHeHMus, faTta BHECEHUA W3MEHEHMUS,;
CTpaHuLbl C U3IMEHEHUEM;

BblN10

OCHoOBaHue:

Mognnce Nnua BHECLLEro N3MeHeHus

Ne M3MeHeHMs, garta BHECEHUS U3MEHEHMUS;
CTpaHuLbl C U3MEHEHUNEM;

BbI/1O

OcHoBaHue:

Mognunchb nuua BHeCLWEero N3MeHeHns

Ne n3mMeHeHMs, JaTta BHECEHWA W3MEHEeHWS;
CTpaHuULbl C U3IMEHEHUNEM;

BbI/1O

OcHoBaHue:

Mognuch Nnua BHeCLWEro N3MeHeHus

No

CTANO

CTANO

CTAJO

CTAJIO

40
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MMWHUCTEPCTBO CEMbCKOr0 X035MCTBa U NPOA0BONLCTBMA Camapckoli o6nactu

Copep)xaTenbHas aKcnepTnsa paboueid nporpamMmbl yue6HOro npeameTa

oY .04 MaTtemaTunka
35.01.11 MacTep ceNbCKOXO03AMCTBEHHOI0 NPoON3BOACTBA

«ANeKceeBcKoe NpoheccnoHanbHoe YUnnmniLe»

QKCIEPTHOE 3AKJ/TKOHEHWNE

HanmeHoBaHWe 3KCNepTHOro nokasarens

JKcnepTursa pasgena 1 «llacnopT nporpaMmmbl y4ebHOro npegmeTa»

TpeboBaHNsA K YMEHUAM U 3HAHWAIM COOTBETCTBYHOT NEPEUNCNIEHHbIM B TEKCTE MPUMEPHOI NporpaMme
B nyHkTe 1.3 ykasaHbl OK, Ha hopMupoBaHmMe KOTOPbLIX OPUEHTMPOBAHHO COfepyXaHue npeamMera

3kcnepTunsa pasgena 1 «CTpyKTypa v cogepxaHuve y4ebHOro npegmera»
Cogep>xaHune BUA0B y4ebHOW eATeNbHOCTU B MPUIoXKeHUN «KOHKpeTU3aunsa pesynbTaTtoB OCBOEHUSA NpemeTa
COOTBETCTBYET TPeboBaHUA K pe3y/ibTataM npegmeTa («yMeTb», «3HaTb»).
CopepxaHue npuioxeHus «KoHKpeTm3aums pesyibTaToB 0CBOEHUSA MNpeAMeTa» pa3paboTaHo ¢ opueHTaumein Ha OK.
CTpyKTypa nporpaMMbl y4ebHOro npeamera COOTBETCTBYET MPUHLMNY eLMHCTBa TEOPETUYECKOrO 1 NPaKTUYECKOro
00yyeHus.
CopepkaHune TabnuLbl 2.2. COOTBETCTBYET NPUNOXKEHNIO «KOHKPETU3aLMA Pe3ynbTaToB OCBOEHUS MPeAMeTa.
YPOBHN YCBOEHUS COOTBETCTBYIOT BUAAM YHeOHOI feAaTe/lbHOCTU B pasgene.
CopepXaHue caMOCTOATE/IbHOWM paboThl CTYAEHTOB HaMpaB/eHO Ha BbINOIHEHWe TPeboBaHWiA K pe3y/ibTaTaM 0CBOeHMS
npeamMeTa («yMeTb», »3HaTb»).
®OopMyNMPOBKM CaMOCTOATE/IbHON paboTbl MOHUMAKOTCS OAHO3HAYHO.
Pa3gensbl nporpamMmmMbl y4ebHOro npeameTa BblAe/eHbl ANAAKTUYECKU LienecoobpasHo.
CogepxxaHune y4ebHOro mMateprana CooTBETCTBYeT TPe60BaHUAM K 3HAHWAM U YMEHUSM.
O6beM BpeMeHM [OCTATOYUEH /151 OCBOEHWSA YKa3aHHOI0 COLepXKaHus yyebHOro marepuana.
O6bem 1 cofiepXXaHve NabopaToOpHbIX Y NPaKTUYeCKUX paboT onpeseneHbl AUAAKTUYECKU LienecoobpasHo 1 COOTBETCTBYIOT
Tpe6oBaHMAM K YMEHUAM W 3HAHWAM.
MprMepHasa TemaTukKa KypcoBbIX paboT COOTBETCTBYET LiENIAIM M 3aa4aM OCBOEHMSA y4ebHOro npeameta (MyHKT 3anosiHAeTcs,
ecnv B Nporpamme npegmeta npesycmMoTpeHa Kypcosas paboTa).

3KcnepTursa pasgena 3 «YcnoBusa peanusaumy nporpamMmMbl npegMeTar»

MepeuncneHHoe 060pyL0BaHMe 06ecrneynBaeT NPOBEAEHNS BCEX BUA0B MPaKTUYECKUX 3aHATWIA , NpeayCMOTPEHHbIX
nporpaMmMon y4e6HOro npegmeTa.
MepeyeHb peKOMeHAYeMOli OCHOBHOM 1 [ONOMHUTENbHON NNTePaTypbl BKIOYAIOT 00LLEA0CTYMHbIE UCTOUHUKM.
MepeumncneHHble VIHTepHeT-pecypchbl akTyasbHbl 1 JOCTOBEPHDI.
MepeyncneHHble NCTOYHMKM COOTBETCTBYHOT CTPYKTYPE M COLEPXKaHMIO NporpaMmMbl y4e6HOro npegmeTa.
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na
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ha
ha
ha
ha

na

aa
na
na
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MpepcTaBneHHas rocyAapCTBEHHbIM OO AKETHLIM MPOMECCMOHANIbHBIM 06pa30BaTeNbHbLIM yupexaeHneM Camapckoii 061acTu

Mpume
YyaHue



19.  VIH(hopmaLuMOHHble UCTOYHMKW YKa3aHbl C YYETOM COLepXaHus rnpeameTa. fa
AkcnepTusa pasgena 4 KOHTPONb U OLEHKa pe3ynbTaToB 0CBOEHUS NpeaMeTa
20.  OCHOBHble NOKasaTeNN OLEHKN Pe3ynbTaToB 00y4eHUs NO3BOMAIOT OAHO3HAYHO AMArHOCTMPOBATb YPOBEHb OCBOEHUS YMEHWUIA  [a
1 YCBOEHMNE 3HAHWIA.

21.  HaumeHoBaHWe (hOpM 1 METOZIOB KOHTPO/S 1 OLLEHKN OCBOEHHbIX YMEHMIA U YCBOEHHbIX 3HaHWIA TOYHO U OJHO3HAYHO na
OMWCbIBAET NpOLeAypYy aTTecTawum.

22.  ®opMbl U METOAbI KOHTPONS W OLEHKM MO3BOMSET OLEHWUTL CTEMEHb OCBOEHUS YMEHWIA 11 OCBOEHUS 3HAHMUIA. na

23. B npunoxeHne Ne 1ykasaHbl yuYebHble 3aHATVS C UCMOMb30BAHWMEM aKTUBHbIX U MHTEPAKTVBHbBIX (HOPM 1 METOAO0B 0BYYEHMs. na

24. B npunoxeHue Ne 2 yKkasaHbl nepeuyeHb pediepatoB ( AOKNAA0B), MHAMBUAYaIbHLIX NPOEKTOB na

SAK/TKOYEHWE (13 Tpex albTepHaTWBHbIX NO3ULMK CnefyeT BbiGpaTh OAHY) na HeT

Mporpamma AUCLMNIMHBI MOXKET BbiTh PEKOMEH/IOBAHA K YTBEPXKAEHUIO na

MporpaMmy AUCLMNANHBI CeayeT PeKOMEH/0BaTh K 1opaboTKe
MporpavMmy AMCUMNAWHBI CneflyeT peKOMeHA0BaTb K OTK/IOHEHMIO

3ameyaHus 1 peKOMeHAaLmMmn aKcnepTa no gopaboTke

Pa3paboTumk nporpaMmmbl  ‘Mbb ( [ T.J1. Metposa/ Mpepcepatens MK - /H.B. 3oToBa/
«30» CrY 20/A T. «JO » 20 DKT.
3aMm. gupekTopa no YT1P /IK.®. NBaHoBa/
s
BHewHWI akcneprT: .eTuTeNnb Ampektopa no YMP HeTeropckoro rocygapCTBeHHOro TeEXHMKyMa

JO/MKHOCTb, MeCTO paboThbl
TumakoBa /



