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Pabouasd nporpamma y4de6HoO AucumniamHbl MaTemaTuMKa paspaboTaHa B
COOTBETCTBUMU C TpeboBaHMAMM (hefepanbHOro rocyfapCTBeHHOro
obpa3oBaTe/IbHOro cTaHfapTa cpefHero obuiero obpasosaHus (ganee - roc) ,
(hefepanbHOro rocyfapCTBEHHOr0 CTaHAapTa CpeAHero npoMeccMoHanbHOro
obpasoBaHua (ganee - CroO) npodeccun 35.01.14 «MacTtep N0 TEXHUYECKOMY
06CNY)XMBAHUIO M PEMOHTY MALLUMHHO-TPAKTOPHOrO MapKa», pPeKoMeHAaumsamm
Mo opraHM3aymmn nonayyeHus cpefgHero obuwero ob6bpasoBaHus B npegenax
0CBOeHMA  o6pa3oBaTe/fibHbIX  MporpaMm  CpegHero  nNpogecCUoHasbHOro
obpa3oBaHMs Ha 6Ga3e OCHOBHOroO 06Llero obpasoBaHUA C YY4eTOM TpeboBaHWUNA
(beflepanbHbIX TOCYAapCTBEHHbLIX 06pa3oBaTe/ibHbIX CTaHAApTOB M MOyYaemoi
crieyManbHOCTM WKW npodeccun cpepHero npodgeccroHanbHOro ob6pasoBaHuUs
(nucemo  [enapTameHTa roCyfapCTBEHHOW MNOAUTUKKA B cepe MNOArOTOBKM
paboumx kagpos n AMNO MwuHo6pHayknm Poccum ot 17.03.2015 Ne 06-259),
NPUMEPHO  MNporpamMmbl  y4yeb6HON  AucumnauMHel  MaTemaTuka  gns
npoeccMoHanbHbIX  06pa3oBaTefibHbIX  OpraHu3ayuii, pPeKoMeHJ0BaHHOIA
defepaibHbIM FOCYAApCTBEHHbLIM aBTOHOMHbLIM yupexieHnem «®defepasibHblii
MHCTUTYT pa3BuTns obpasoBaHua» (panee - PrAY «dOTO») B KayecTse
NPUMepPHOW nporpaMmbl  ANA  peanusayum OCHOBHOM NpodeccMoHanbHO
obpasoBaTenibHOM nporpaMmmbl CIMO Ha 6a3e OCHOBHOrO 06LLero o6pas3oBaHus ¢
nonyyeHnem cpegHero obuiero obpasoBaHusi, NPOToKon Ne 3 oT «21» unona

2015r, . perumcTpauuoHHbIn Homep peueHsunm Ne 375 oT «23» wuwons 2015r.
PrAY «dUNPO», ¢ nameHeHnsmu ot 25 mas 2017 r.,
MaTtemaTuka n3yvaetcs Kak 6a30Bblii y4ebHbIi npeamer

o6w,eobpa3oBarte/ibHOr0O LMKNa NpodeccMoHanbHbIX 06pa3oBaTelbHbIX NPOrpaMmm
no npodeccun CIMO TexHM4Yeckoro npoduna Ha 6ase OCHOBHOro (06uiero)
ob6pasoBaHus 35.01.14 «MacTep N0 TEXHUYECKOMY OOCNY>XUBAHUKD WU PEMOHTY
MalUWHHO-TPAKTOPHOIO MapKa», BXOASLWENW B COCTaB YKPYMHEHHON rpynnbl
npogeccnin 35.00.00 CenbCcKoe, NecCHOe U PbIGHOE XO03SIACTBO.

OpraHusaumsa-paspaboTumk: ocyfapcTBEHHOe OHIKETHOe MPoMeccnoHanbHoe
obpasoBaTesibHOE  yupexpeHue Camapckotii obnactu «ANeKceeBCKoe

npogeccnoHanbHoe yunnuwe» n. AsaHrapg, AnekceeBCKuin paiioH, Camapckas
06nacTb.



COOEP>XAHWE

1 TMacnopt paboyeit nporoammbl 06LLe06pa3oBaTelbHON y4ebHOW
ANCUUNANHBI.

2. CTOyKTyoOa 1 cogep>xaHune o6LLeobpa3oBaTeibHOM Yy4eOHO
ANCUUNNHBI.

3. Ycnosusa Beanusanuu paboyeil nporpammMbl 06LLe06pa3oBaTe/IbHOM
yyebHOW AUCLUNNINHBI.

4. KOHTO0O0/b 1 OMeHKa pe3yibTaToB 0CBOeHUSA 06L,eobpa3oBaTe/bHOM
YUYe6HOW ANCLUUN/INHBI.



1. MACIOPT MPOrPAMMbI YYEBEHOW ANCUUNNNNHbI

MATEMATUNKA

1.1. O6nacTb NPUMEHEHMSA NMPorpamMmbl yHe6HOM ANCUNNTNHDI

Mporpamma y4e6Hon gucumninHel MATEMATUKA dABnseTca 4acTbio
obuieobpasoBaTenbHOro  UMKna  obpasoBaTenbHoW  nporpammbl  CMO -
nporpammMbl MOAFOTOBKU KBa/IM(UUMPOBaAHHbLIX paboumx, cnyxawux (ganee -
MMNKPC) no npogeccun35.01.14 «Mactep no TeEXHUYECKOMY 06CNYXMBAHUIO U
PEMOHTY  MAWWHHO-TPAKTOPHOIO  MnapkKa», TEXHMYECKOro  npouns
npodeccmoHanbHOro 06pa3oBaHus.

1.2. MecTo y4ebHON gncumnnmnHbl B cTpyKType MIMKPC

Y4yebHaa pAucumnanHa sBNfeTca AUCUUNANMHON 06 eobpa3oBaTe/lbHOMO
y4yebHOro unKna B COOTBETCTBMUM c TEXHUYECKUM npogunem
npogeccnoHanbLHOro obpasoBaHus.

YyebHaa aucuMnamMHa OTHOCUTCA K npegmMeTHoW obnactm  droc
cpedHero obuwero o6bpas3oBaHMA  MaTeMaTuKa, o00Weil un3 06s3aTeNbHbIX
npeLMeTHbIX obnacTei.

YpoBeHb O0CBOEHUA Y4yebHOW AuCUMNIMHBI B cOOTBeTCTBUM ¢ PIOC
cpefHero ob6uiero o6pasoBaHmsa 6a30BblIiA.

Peanusaumns  cogepxaHus  y4ebHON  AUCLUNUHBI npegnonaraet
cobnofeHve nNpuHUMNA CTPOro  MPEeemMCTBEHHOCTM MO  OTHOLWIEHUID K
cogepxaHuto kKypca MATEMATUMKA Ha CTyrneHM OCHOBHOro 06Liero
06pa3oBaHMs.

B 710 e Bpema ydyebHaa pgucuymnamHa MATEMATUKA ana
npoeccnoHanbHbIX 06pa3oBaTe/bHbIX opraHusayuii obnagaer
CaMOCTOATE/IbHOCTbIO U Le/IbHOCThIO.

Pabouyas nporpamma yye6Hoi gucumnavHel MATEMATUKA nmveet
MEeXMpeLMEeTHYIO CBA3b C 06L,e06pa3oBaTe/ibHbIMW YYEOHbIMU AUCLUUNIINHAMM
«®ur3nka», «MHOCTpaHHbIN A3bIK», «O6LWECTBO3HaHNE», «/H(popMaTmKa»

M npogeccnoHanbHbIMU AucumunanHamm «OCHOBbI 31EKTPOTEXHUKU», «OCHOBbI
npesnpuHUMaTeIbCTBax.

1.3. Uenn n 3agaun AnNCUMNAWHBbI - TpeboBaHUSA K NAaHUPYEMbIM pesy/sibTaTaMm
OCBOEHUS ANCLMNVHDI:
CofepxxaHue nporpammbl «MaTemMaTuka» HanpasB/ieHO Ha [OCTMKeHue
cnegyrowmnx Lenen:
e 0b6ecneyeHne chOpMUPOBAHHOCTU NPeACTaBAEHUIA O COUManbHbIX, KYbTYPHbIX
N UCTOPUYECKUX (haKTOpax CTaHOB/IEHUS MaTeMaTUKMU;



» obecreyeHve CHOPMUPOBAHHOCTU  JIOTUYECKOTrO,  aNrOPUTMUYECKOrOo U
MaTeMaTNYEeCKOro MbILLJIEHNS;

o obecreyeHrne CHOPMUPOBAHHOCTU YMEHWUWA MNPUMEHSATb MONYYEHHbIE 3HaHWSA
Mpn pewweHnn pasnyHbIX 3amay;

» obecreyeHne CHOPMUPOBAHHOCTU MpPeACTaBNEHUIA O MaTeMaTUKe KaK 4acTu
0bLleYvenoBeveCcKOM KynbTypbl, YHUBEPCASlbHOM A3blKe HayKu, MO3BOJIAIOLLEM
OMuCbIBaTb M U3yYaTb peasibHble NPOLECChl U ABEHUS.

B nporpammy BK/IIOYEHO COfep>kaHWe, Hanpae/fieHHOe Ha (opmMupoBaHue Yy
CTYLEHTOB KOMMETEHUNN, HEOOXOAUMbIX AN KayeCTBEHHOro ocsoeHus ONMOTM
CIO Ha 6a3e 0CHOBHOro 06uiero obpasoBaHuA C MOJyYEeHUEM CpefHero o6buiero
obpa3oBaHUsA nporpamMmbl NMOATOTOBKU KBaNU(ULMPOBAHHLIX paboumnx, Cryxatimx
(MMKPC).

N3yyeHne y4yebGHON AaucumnamHbl MaTemaTMka 3aBepllaeTcs WTOroBOW
aTTecTaumein B (opme 3K3amMeHa B pamkax ocBoeHus TIMKPC Ha 6a3se
OCHOBHOro 06uiero o6pasoBaHus.

1.4 Pe3ynbTaTbl 0CBOEHUA YY4EeOHON AUCUUNNHDI

Pe3ynbTaTbl OCBOEHUSA YYEOHOW ANCLUUNINHDI:

NINYHOCTHbIX:

- C(hOPMMPOBAHHOCTb MpeACTaB/eHNIA 0 MaTeMaTUKe KakK YHMBEPCa/lbHOM Si3blKe
HayKu, CpeAcTBe MOAeNNpoOBaHWA SBNEHUIA W MPOLECCOB, WAeAX W MeTofax
maTemMaTunKu;

- MNOHWMaHMe 3Ha4YMMOCTWU MaTeéMaTUKn Ana Hay4dHO-TEXHWUYECKOIo Mnporpecca,
Cq)OpMI/IpOBaHHOCTb OTHOWEHNA K MaTeMaTuKe KaK K 4acCTu 06LIJ.€‘-I€1'IOB€'~I€CKOVI
Ky/IbTYypbl 4€pe3 3HaKOMCTBO C I/ICTOpI/IEI7I pa3BnuTNA MaTeMaTUKK, BBOI'II'OLI,I/IEI7I
MaTeMaTUYECKNX I/I,EI,EI7I;

- pasBUTUE JIOTUYECKOr0 MbILW/IEHMS, MNPOCTPAHCTBEHHOrO0 BOOGPaXKEHMS,
anropuTMUYECKON KyNbTYpbl, KPUTUUYHOCTM MbILUNIEHUS HA YPOBHE, HEOOXOAUMOM
ana 6ypyuleii npoeccnoHanbHOl AeATENbHOCTU, A5 NPOAOMKEHNS 06pa30BaHMS
N caMoobpa3oBaHus;

- OBNafieHVe MaTemMaTU4YeCKUMWU 3HaHMAMU WU YMEHUAMMU, HeoO6XOAUMbIMU B
NMOBCEeAHEBHOM XXWN3HU, A/1 OCBOEHMSA CMEXHbIX €CTECTBEHHOHAYUYHbIX AUCLUM/INH
W OUCUMNAUH  MPO(EeCcCMOHaNbHOr0 UMKNa, AN nonyvyeHus o6pa3oBaHUst B
obnacTax, He TpebyrWMX yrny6neHHOW maTeMaTUyecKom NoAroTOBKMY;

- TOTOBHOCTb M CMOCOGHOCTbL K 06pa3oBaHMO, B TOM 4ucC/ie caM0O06pa30oBaHuio,
Ha MPOTSHKEHWM BCEM >KWU3HW; CO3HATE/bHOE OTHOLWEHWE K HENpPepbIBHOMY

00pa3oBaHUIO KakK YC/OBWUIO YCMEWHOMW MpotecCMOHaNbHOM M 06LLECTBEHHON
AeATEeNbHOCTY;

- TOTOBHOCTb U CMNOCOOHOCTb K CaMOCTOSTE/IbHON TBOPYECKOW M OTBETCTBEHHOM
AEeSTENbHOCTY;



- TOTOBHOCTb K KONNEKTUBHOWN paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMM B
obpaszoBartesibHOM, 00OULeCTBEHHO  MOJIe3HON,  y4eBHO-UccneaoBaTeIbCKON,
MPOEKTHON N ApYrux Buaax AeATeNbHOCTU;- OTHOLUEHME K NpodecCroHanbHOM
[eATeNbHOCTM KaK BO3MOXHOCTM y4acTMs B PELUEHUN JINYHBIX, OOLLECTBEHHbIX,
rocyfapCTBeHHbIX, 06LieHaLOHabHbIX MPobnem;

* METaNnpeagMeETHbIX:

- YMeHne CaMOCTOATE/IbHO OnpeaendaTb Uenn AeATe/ibHOCTU U COCTaBJ/IATb MJ1aHbl
[EeATENNbHOCTMU, CaMOCTOATEJIbHO OCYLECTBNATD, KOHTPOJINPOBATb n
KOPPEKTNPOBAaTb A€ATENbHOCTb, WCNOJ/Ib30BaTb BCE BO3MOXXHblE pPeECYPCbl ANA
JOCTWXKEHNA NOCTaB/IEHHbIX Ll,G!'IGI7I n peanns3aunn nNnaHoB AEATE/IbHOCTU,
Bbl6|/|paTb YCNeLwHble CTpaTernn B pas/inyHbIX CUTYaLNAX;,

- YMeHMe NPOAYKTMBHO 06LaTbCA U B3aMMOAENCTBOBATb B NPOLECCEe COBMECTHO
[AEeATENbHOCTM,  YUMUTbIBATb  NO3UUUW  APYTUX  YYACTHUKOB  [eATeNbHOCTH,
3(hheKTUBHO paspelLaTb KOHQPINKTbI;

- BNnafleHWe HaBblKaMW  TMO3HaBaTeNbHOM, Yyue6HO-UCCNeaoBaTeNlbCKOW 1
MPOEKTHON [eATeNbHOCTU, HaBblKaMMW pa3pelleHns npob6naem; Crnoco6HOCTb W
FOTOBHOCTb K CAMOCTOSATE/IbLHOMY MOWCKY METO/J0B PeLleHNs NPaKTUYeCKnX 3aaad,
MPUMEHEHNIO PA3INYHbLIX METOA0B MO3HAHUS;

- TOTOBHOCTb WM  CMOCOBHOCTb K  CaMOCTOATENIbHOW  MH(OpPMaLMOHHO-
Mo3HaBaTe/IbHON [eATeNbHOCTU, BKIKOYasA YMeHWe OPUEeHTUPOBATLCA B Pa3/IMYHbIX
NCTOYHMKAX WHpOpMaUMKW, KPUTUYECKM OLEHMBaTb U  UHTEprnpeTmpoBartb
MH(OpMaLUIO, NONYYaeMYHO U3 Pa3/IMYHbIX UCTOYHUKOB;

- BNnafieHVe A3bIKOBbIMW CpeAcTBamMu: YMEHMEe SCHO, JIOTMYHO W TOYHO Wu3NaraTb
CBOK TOYKY 3pPEHMA, UCMONb30BaTb afleKBaTHbIE A3bIKOBbIE CPeLCTBa,;

- BflajieHMe  HaBblKaMW  MO3HaBaTe/lbHOW  pe/ieKCMM  KaK  0CO3HaHuA
COBeplUaeMbIX [eWCTBUA W  MbICNIUTENbHBIX MPOLLECCOB, WX pPe3ynbTaToB W
OCHOBAHWI, rpaHuUL, CBOEro 3HaHWA W He3HaHUHA, HOBbIX MO3HABATE/bHbIX 3aja4y U
CPEeACTB AN UX LOCTUXKEHUS;

- LlefIeyCTPeM/IEHHOCTb B NMOMUCKaX W MPUHATUM pelleHuid, coobpasnTeNnbHOCTb U
WHTYWLUMS,  pa3BUTOCTb  MPOCTPAHCTBEHHbIX  MNPeAcTaBfieHW;  CNOCOOHOCTb
BOCMPUHMMATb KPacoTy 1 rapMOHUIO MUPA;

npeAMeTHbIX:
- chOpMMUPOBAHHOCTbL NpPeACTaB/IeHN 0 MaTeMaTUKe KaK YacTuU MUPOBOMW Ky/NbTypbl
W MecTe MaTreMaTUKW B COBPEMEHHOMN LMBUAMU3ALUK, cnocobax OnucaHus ABNEHUI
peasbHOro MmMpa Ha MaTeMaTU4eCKOM A3bIKE;

- C(hOPMMPOBAHHOCTb  MPEACTAaBNEHMA O MATEMATMUYECKUX MOHATUAX  Kak
BXHEWLINX MaTeMaTUYeCKUX MOAensxX, MO3BONAIOWMX ONuCbiBaTb U U3y4aTb
pasHble MNpOLEeccbl W HABMIEHWA; MOHUMAHUE BO3MOXHOCTM aKCUMOMAaTUYeCcKoro
MOCTPOEHUS MaTeMaTUYeCKUX TEeOpWi; - BrajeHWe MeToLaMMW [0Ka3aTeNbCTB U



aNropuTMOB  pelleHnsl, YMEeHMEe WX MPUMEHSTb, MPOBOAWUTbL [0Ka3aTe/bHble
paccy>IeHUs B X0fie pelleHns 3aaauy;

BNafieHne  CTaHAApPTHbIMW  NPUEMAMK  PELUEeHUS  palMOHaNbHbIX 1

MppPaLMOHaNbHbIX, NOKa3aTeNbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKNX YPaBHEHWA
W HEPaBEHCTB, MX CUCTEM; WUCMO/b30BaHNE FOTOBbIX KOMMbLIOTEPHbLIX NPOrpamm, B
TOM uucne Ans NOWUCKa NyTU PelleHns U WAMKCTPpaLuM pelleHns ypaBHeHU K
HEpPaBEHCTB;
- c(hopMUPOBAHHOCTb NpeAcTaBfeHN i 06 OCHOBHbIX NMOHATUSAX MaTeEMaTUUYeCKOro
aHanM3a W WX CBOMCTBAax, BNajeHWe YMEHWeM XapaKTepu3oBaTb MOBEAEHUE
(YHKUWIA, MCMONb30BaHWE MONMYYEHHbIX 3HAHWIA AN OMMCaHUs W aHanusa
peanbHbIX 3aBUCMMOCTEN;

BNafjeHne  OCHOBHbIMW  MOHATUAMW O MNJOCKUX U MPOCTPAHCTBEHHbIX
reoMeTpUYecKnX urypax, WX OCHOBHbIX CBOWCTBaxX; CHHOPMUPOBAHHOCTb
YMEHWs pacno3HaBaTb reOMeTpuyeckue @Urypbl Ha 4yepTexax, Moensax n B
peasibHOM MUpe; MPUMEHEHNE W3YYEHHbIX CBOWCTB FEOMETPUYECKUX UIyp u
(opmyn AN pelleHUs reoMeTpuMYecKMX 3afgady W 3afady C MpakTUYeCcKuUM
cofep>kaHunem;

- C(hOpMMPOBAHHOCTL MpeAcTaB/eHMIA O npoueccax N ABNEHUAX, UMEKLLNX
BEPOATHOCTHbIA XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peasibHOM MUpe,
OCHOBHbIX MOHATUAX 3N1EMEHTApPHOW TeOpPUM BEPOATHOCTEN; YMEHUA HAXO4UTb U
OLeHMBaTb BEPOSTHOCTU HACTYMNeHUs COObITUIA B MPOCTEMLLNX NPAKTUUYECKMX
CUTyauMsX M OCHOBHblE XapaKTEPUCTUKKN C/lyYalHbIX BeIUYUH; - BlajeHue
HaBblKaMW MCMNO/b30BaHUA TOTOBbIX KOMMbIOTEPHbLIX MPOrpaMm Mnpu peLleHnn
3afay. OCBOeHMe cogepxxaHusa y4vyebHOM aucumnavHbel MaTtemaTuka obecneymBaet
(hopMMpOBaHNE W pPa3BUTUE YHUBEPCANIbHbIX YUYeOHbIX AeACTBUIA B KOHTEKCTE
NMPeeMCTBEHHOCTM (hOPMMUPOBAHUA 0OLLMX KOMMNETEHLUNA;

- BflafleHNe HaBblKaMW WCMO/Ib30BaHWSA TOTOBbLIX KOMMbIOTEPHbLIX MporpammMm npu
peLLeHnmn 3agau.

OK 1 TloHMMaTb CYUHOCTb M COUManbHYK 3Ha4YMMOCTb Oyfylleil npodeccuu,
NPOsiIBNATb K Heil YCTOMUMBbLIN NHTEpPEC.

OK 2. OpraHu30BbIBaTb COOCTBEHHYIO AeATENbHOCTb, UCXOAA M3 Lenn n crnocobos
ee JOCTMXKeHUA, onpeseneHHbIX PYKOBOAUTENEM.

OK 3. AHanuaupoBatb paboyyko cuUTyauuto, OCYLLEeCTBAATb TeKYLMUA U UTOrOBbIN
KOHTPONb,  OUEHKY W  KOPPeKuM  COOGCTBEHHOW  [eATeNIbHOCTW,  HecTu
OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOEW paboTsbl.

OK 4. OcyuwecTtsiaTb MNOUCK WHGoOpMaLMu, HeobxoAnmon pans 3hPeKTUBHOro
BbIMOJIHEHWA NMPOMECCUOHANBbHBIX 3afad.

OK 5. Wcnonb3oBaTb WMHMOPMaLMOHHO-KOMMYHUKALMOHHbIE  TEXHOMOMNM B
NpogheCcCMOHaNbHON AesATeNbHOCTH,

OK 6. PabotaTb B KOMaHfe, 3P¢eKTMBHO 06LWaTbCa C Konneramu, pyKoBOACTBOM,
K/IMeHTaMu.

OK 7. OpraHn3oBbiBaTb COBCTBEHHYIO [AeATEeNIbHOCTb C CO6M0eHNeM TpeboBaHWi
OXpaHbl TPyfa 1 3KO/0rnM4yeckoin 6e3onacHoCTy.



OK 8. McnonHATb BOMHCKYH 00513aHHOCTb, B TOM 4MCNe C NPUMEHEHUEM
MONYYeHHbIX NPO(PECCMOHANbHBIX 3HAHWUIA (ANS FOHOLLENR).
Buabl yHUBepCanbHbIX YYeOHbIX

AeNCTBUN

JINYHOCTHbIE
(o6ecreunBatoT LLlEeHHOCTHO-CMbIC/IOBYHO

opueHTauunro o6yqarou.|,|/|xc;| N OPUEHTaUUNIO B

CoUMaNbHbIX PONSAX Y MEXTUYHOCTHBIX
OTHOLLIEHUAX)

PerynatuBHble:
uenenonaraHue, niaHpoBaHwue,

MPOrHO3MpoBaHNe, KOHTPO/b (Koppekuus),
camoperynaums, oueHka (obecrneyvsaroT
opraHm3auuio o0byyvaroLmnMmcs cBoei
y4ebHOW [eATenbHOCTK)

lNMo3HaBaTeNbHbIe
(o6ecneL| nBarT wnccnenoBaTebCKyH

KOMMETEHTHOCTb, YMeHWe paboTaTb C
MH(opMaLmein)

KOMMYHUKaTNBHbIE
(obecneumnBatoT coumanbHyo

KOMNETEHTHOCTb U YYET MO3NLUMN APYTUX
nofeit, yMeHne cnywaTb 1 BCTynaTb B
AVanor, y4yacTBoBaTb B KO/MNEKTUBHOM

Obuwre KOMNETEHL NN

(B cooTBeTcTBMKM ¢ DIOC CIMO no

noo/fleccun”™
OKI. MoHMMaTb CyLHOCTb U COLMaNbHYIO

3HaYMMOCTb CBOEI byayLel npoteccuu,
NPOSIBNATL K HEil YCTONYMBbLIV MHTEPEC,
OKS3. AHanunsnpoBaTb pabouyto

CUTYyaUWuto, OCYLLECTBAATb TEKYLLWI U
MTOrOBbI KOHTPO/1b, OLEHKY U

KOppeKLMo COBCTBEHHOMN AeATENbHOCTH,
HeCTN OTBETCTBEHHOCTb 3a pe3y/ibTaThbl
CBOEel paboThl.

OK 2. OpraHu3oBbiBaTb COOCTBEHHYIO
[eATeNbHOCTb, BbIGUPaTh TUMOBbIE METOAbI U
Cnoco6bl BbINONHEHUSA

OK 7. OpraHun3oBbIBaTb COOCTBEHHYHO
[esTeNbHOCTb C COOM0AeHNeM TpeboBaHNiA
OXpaHbl TPyAa M 3KON0rM4eckon 6e30nacHoOCTH

OK3. AHanusnpoBaTb pabouyto cuTyaumio,

OCYLLEeCTB/ATb TEKYLLUIA N UTOTOBbIN

KOHTPO/b, OLEHKY U KOPPEKLUIO

CO6CTBEHHON LeATe/IbHOCTU, HECTU
OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOel

paboThbl

OK 4. OcyulecTBnsATbL NOUCK N NCMNONb30BaHNE
MH(opMaLUK, HeobxoaMMOW AN 3hHEKTUBHOTO
BbINONHEHWSA NPOECCUOHA/bHBIX 3aay,
npodeccrMoHanbHOro M IMYHOCTHONO PasBUTKA,

OK 5. Mcnonb3oBaTtb MHPOPMALMOHHO-
KOMMYHWKALUWOHHbIE TEXHONOTNN B
npogeccuoHanbHOM AeATeNbHOCTH,

OK 6. PaboTaTb B KONMEKTNBE MU B KOMaHAE,
3((heKTMBHO 06LLaTLCA C KOIeramu,
PYKOBOACTBOM, noTpeduTensmu,

OK 8. /IcnonHATL BOMHCKY 0653aHHOCTb, B TOM

06CyXXaeHnn npobnem, B3aMMogelicTBoBaTb 1 4YWUCNE C NPUMEHEHNEM NONYHEHHbIX

COTPYAHMYaTb CO CBEPCTHUKaMM U
B3pOC/IbIMK)

NPoMeccMoHanbHbIX 3HAHWIA (4015 OHOLLEN).



2. COAEPYXAHWE YUEBHOW ANCLUUMNINHbBI U
TEMATWYECKOE MJIAHVIPOBAHUE

2.1. O6beM y4ebHOM ANCUMNNNNHBI N BUAbI Y4eOHON paboThbl

Bug yyebHoi paboTbl O6bem yacos
MakcumanbHasa ydyebHas Harpyska (Bcero) 427
O6sa3aTenbHasa ayauTopHasa ydyebHas Harpyska (Bcero) 285
B TOM uucne:
nabopaTopHble 3aHATUS -
npaKTUyecKune 3aHATUS 57
KOHTPO/IbHbIE PaboThl 14

VHAUBUAYaNbHbIA NPOEKT -

CamocTosATeNlbHas paboTa obyyaroLierocs (Bcero) 142
B TOM uucne:

PaboTa Hafl MaTepuranoM yuebHNKa, KOHCMEKTOM NEKLMIA 80
PaboTa ¢ MH(opMaLuuei B MHTEPHETE 36
BbinonHeHve pegepaTos 26

MTorosas arrecTauus B (popme JK3aMeHa



2.2 TemaTu4yecKuii nnaH obpasoBaTeNlbHON AUCLUMNNHbI

MaTtemaTnka
HanmeHoBaHuMe Copfep>xaHue y4yebHoro matepuana, nabopartopHble paboTbl, NPaKTUYeCcKue O6bem YpOBeHb
pasfesioB v TeM 3aHATUSA, caMoCTosITe/lbHasA paboTa 06yyatoLLMXcs yacoB OCBOEHUS
1 2 3 4
MoBTopeHne. BBeaeHme Cogep>xaHue y4ebHOro matepumana 6 1
N BXOLHOW KOHTPOb
MoBTOpeHne. ToXaeCcTBEHHOE NMpeobpa3oBaHmMe BblpaXkeHWiA. PelleHne ypaBHEHWIA 1 5

HepaBeHCTB NepBOli U BTOPOI CTeneHWn. 'paduKu NMHERHBIX N KBaLPaTUYHbIX
(yHKUMiA. PopMynbl MO reOMeTPUN.

MaTemaTuka B Hayke, TeEXHUKe, 3KOHOMUKE, MH(HOPMAaLMOHHbLIX TEXHONOMUAX W
MPaKTMYeCKol aeaTenbHOCTM. Llenn v 3agaum n3yyeHms MaTemMaTKn B
yupexxaeHmsax cpefHero npoteccnoHanbHOro obpasoBaHus.

JlTabopaTopHble paboThbl
MpaKTUYecKne 3aHATUS _
KoHTponbHble paboTbiNel.MoBTOpeHWe (BXOAHOW KOHTPO/b) 1
CamocTonTe/bHas paboTta 06yyaroLLmnxcs
CamocTosTenbHas pa6oTa Nel MoaroToBKa K npeseHTauun «Ponb 1MecTo 2
MaTemMaTUKN B COBPEMEHHOM MUPE»
PA3LEN 1. PASBUTUME MOHATNA O HNCIIE.
Tema 11 CogepxxaHuie yue6HOro matepuana 12 2
PasBnTune NoHATUA 0 Lienble 1 pauuoHanbHble Yncna. JeicTBuTeNbHbIE Yncha. 9

Hncne MpnGAKEHHbIE BbluMCeHNA. MPUOIMKEHHOE 3HaYEeHME BENNYUHBI U MOTPELLHOCTY
npuénmkeHnin. KoMnnekcHble yncna.
JNabopaTopHble paboThl

MpakTuyeckasa padoTa Nel: «AputMeTnyeckme AeACTBMS Haf Ymciamu, 2
HaxoXjeHne NPUOIMKEHHbIX 3HAYEHWIA BENIMYMH U NOrpeLLHoCTei



Tema 2.1
KOpHU 1 cTeneHun

Tema 2.2
Jorapudgm.
Norapudgm yucna

BbIYNCNEHNIA (2OCOMKOTHOW U OTHOCWUTE/IbHOI), CPaBHEHME YMCNOBbIX
BbIPXXEHMNN»
KoHTponbHasa paboTta Ne2 «Pa3BuTMe MNOHATUS O YUCTIE»

CamocToATeNbHAA paboTa obyyaroLwuxces:

CamocTosATenbHasi paboTa Ne2: «PelleHne 3agaHnii 6e3 TOYHOMO yyeTa

NorpeLlHOCTeiA.

CamocTosATenbHasi paboTa Ne3: «PelleHne 3afaHnini ¢ TOYHbIM y4eTOM

MorpeLIHocTeNn.

CamocTosATenbHas paboTa Ned: «McTopns OTKPbITUA KOMINEKCHLIX YACEN».
CamocToaTenbHasa paboTa Ne5: «/leicTBUA HaZ KOMMNIEKCHBIMU YnuCnaMus.
PA3LOEN 2. KOPHW, CTEMNEHW N NOITAPUN®MbI.

CogeprxaHue y4e6HOro maTtepuana

KOpHW HaTypanbHOM CTeNeHN 13 Yncna n Ux CBOCTBA.
CTeneHn ¢ pauuoHanbHbIMK NOKa3aTeNnsiMn, X CBOMCTBA.
CTeneHun c AeNCTBUTENbHBIMI NOKa3aTeNsMu.

CBoiCTBa CTeMeH ¢ eCTBUTE/IbHbIM MoKa3aTesieM
NabopaTopHble paboTbl

MpakTuyeckan pabota Ne2: «BbluMcneHne 1 cpaBHeHWe KOpHel. BbinonHeHue
pacyeToB C pafukanamu. PelueHune NpuKNagHbIX 3atau».

MpakTnyeckana pabota Ne3: «PelleHWe uMppauuOHaNibHbIX — YpaBHEHWUN.
CpaBHeHue cTeneHeil. Mpeobpa3oBaHMs BbIPAKEHWA, COAEPXKALWMX CTENeHM.
PelleHne nokasaTeNbHbIX YPaBHEHW.

KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyvarowuxces:

CamocTosATenbHas paboTa Ne6: MoAroToBKa 0NOpPHbLIX KOHCNEKTOB M0
Teme «CTeneHn cpaunoHanbHbIMK NokasaTensMu, Ux ceoncTea. CTeneHu
C fefCTBUTENbHBIMU NOKa3aTENAMU, UX CBOACTBa».

CopepXaHue yyebHoro matepumana

Norapudm yucna. Beruncnexnve norapu@mos.OCHOBHOE fIorapugmmnyeckoe
TOXAeCTBO. [lecATUYHbIE U HATYpa/ibHble Iorapu@mel. JlorapuipmMuposaHme u
noTeHuupoBaHue. [lpaBunafencTeuin c norapupmamu.

lNepexon K HOBOMY OCHOBaHWIO.

11

27
13



Tema 2.3
MpeobpasoBaHue
anrebpanyeckmx

BblpaXKeHW

NabopatopHble paboTsbl

MpakTnyeckas pabota Ned: «HaxoxaeHve 3HadeHWid norapugma no
Npon3BONbLHOMY OCHOBaHUIO. lMepexof OT OfHOro OCHOBaHWA K ApYroMy».
KoHTponbHas paboTa

CamocToaTenbHasA paboTa obyyatoLuxcs

CamocTosaTenbHas paboTaNe7 PethepaT «McTOpUS pasBuTus norapumoss

CamocTosATeNbHas paboTa Ne8: «3HayeHune 1 UCTOpPUA NOHATUSA
norapugma.

Cogaep>aHue y4ye6Horo matepuana

Mpeo6pa3oBaHye anreGpanyeckux BbipaxeHuii. MpeobpasoBaHme PaLMoHaNbHbIX 1

MppauoHanbHbIX BbIpaXXeHWIA.

Mpeobpa3oBaHune CTEMNEHHbIX, MOKa3aTe/bHbIX 1 I0rapupMUUYECKNX BbIPXKEHWIA.

NabopaTopHble paboTbl

MpakTnyeckas pabota No5: «BbluncieHne 1 cpaBHEHME I0rapugmoB.
NorapupMnpoBaHne ¥ MOTEHLUPOBAHNE BbIPAXKEHWNIA»

MpakTnyeckasa pabota Ne6: «PelueHMe NOrapuPmMUUecKmnx ypaBHeHNIA.
MMpUONMKEHHbIE BbIYUCNEHNA N PELLIEHUS NPUKNAAHBIX 3a4au».

KoHTponbHas pabota Ne3 «KopHU, cTeneHn, norapnpmbi» (pyoexxHbIN
KOHTPO/Ib)

CamocTosATeNbHasA paboTa obyvatoLuxcs:

CamocTosATensHaa paboTa Ne9: «PelleHne nokasaTe/bHbIX 1

norapuimMmn4ecknx ypaBHEHWUIA 1 HEPABEHCTBY.

CamocTosATenbHas pa6oTa Nel0: «PewleHve 3aganuii Ha npeobpasoBaHns
NorapuMmUYecKnX Bblpa>KeHuin».

PASAEN 3. NMPAMbBIE N NMJTOCKOCTW B NMPOCTPAHCTBE.

3.1
B3aumHoe
pacnonoXxeHune npAMbIX
N NA0CKOCTEN

Cogep>xaHue y4e6HOro Matepumana

AKCNOMbI CTEPEOMETPUM M UX NPOCTeiwne cneacTens. BaammHoe
pacnonoXeHne AByX NPsSMbIX B NpOCTpaHCTBe. MapannenbHOCTb NPSAMbIX B
npocTpaHcTee. Mpu3Haku 1 cBoicTBa. MNapannenbHOCTb NPSAMON 1
nnockocTu. MpusHaky 1 cBoicTBa. MapansieslbHOCTb MIOCKOCTEN.

24

24
18



Tema 4.1 SnemMeHTbI
KOMOMHAaTOPUKN

Mpu3Hakn v cBoicTBa. MepneHANKYNSAPHOCTbL NPAMBIX B MPOCTPAHCTBE.
Mpu3Hak v cBoicTBa. MepneHANKYNSPHOCTL NPAMOM 1 NIOCKOCTK.
MMepneHAMKYNAp Y HAKNOHHAsA K NIOCKOCTM. Teopema o TpEx
nepneHanKynapax. Y ron mexay naockoctaMmu. MepneHanKynsapHoOCTb ABYX
MNOCKOCTEN. YTON MeXAy NPAMON 1 MNOCKOCTbIO. [BYrpaHHbIi yron. Yron
MeXXay MA0CKOCTAMM.

"eomeTpuyeckme npeobpasoBaHNUs MPOCTPAHCTBA: MapasebHblil NepeHoc,
CUMMETPUS OTHOCUTESIbHO M/I0CKOCTH.

MapannenbHoe NpoekTUpoBaHue. lMnowWwanb OPTOroHaIbHOM MPOEKLUMN.
306paxkeHne NpoCcTpaHCTBEHHbIX uryp.

JabopaTopHble paboThbl

MpakTnyeckasn pabota Ne7: «[pu3HaKy B3aMMHOI0 pacrnonoXKeHUs MPsSmbIX.

Yron mexay npsMbiMu. B3avMHOe pacnonoXeHune npsMbIX U MIOCKOCTEN.
MepneHAMKYNSp U HaKMOHHas K NAOCKOCTU. YT0N MeXAy NpsMOoin un
MIOCKOCTbHO»

MpakTnyeckas pabota Ne8 «[lMpu3HaKM 1 CBOMCTBA NapaniefbHbIX U
nepneHANKYNSPHbIX MIOCKOCTEN. PacCToOsiHME OT TOUKM [0 NIOCKOCTK, OT
NPSMOIA [0 NMOCKOCTKW, pacCTOSAHNE MeXAY MIOCKOCTAMU, MeXay
CKpeLLMBaKOLWMMUCA NPAMBIMUK, MEXAY MPOU3BO/bHLIMK  (Urypamu B
NPOCTPaHCTBE».

MpakTnyeckas paboTta Ne9 «[MapannensHoe NPOeKTUPOBaHWE U ero

cBoiicTBa. TeopeMa 0 NOLaAN OPTOrOHabHOW NPOEKLMIM MHOTOYTOMbHUKAY.

KoHTponbHas pa6oTta Ne4 «[MpsamMble 1 MI0CKOCTU B MPOCTPAHCTBE»

CamocToaTenbHasd paboTa obyyaroLmxcs:
CamocTosTenbHas paboTa Nell: «IMpsAMble M NIOCKOCTM B NPOCTPAHCTBEY.
CamocTosTenbHas paboTa Nel2: «B3aumHoe pacnonoxX<eHune NpsMbix v
NNOCKOCTEN B MPOCTpPaHCTBE.

PA3AE/T 4. KOMBVNHATOPUKA

Cogep>xaHue y4e6Horo matepuana

OCHOBHbIe MOHATMSA KOMOMHATOPUKM.

3afaumn Ha noAcyeT Yncna pasMeLLeHmnin, NepecTaHOBOK, COYETaHWIA.
PeLleHune 3a4ay Ha nepebop BapuMaHTOB.

dopmyna 6uHoMa HbtoToHa. CBolCTBA BUHOMMUHABHLIX KO3D(HULMEHTOB.

16
16

13



Tema 5.1 loHATHE
BeKTOpa

Tema 6.1

TpeyronbHUK NMackang. PelleHune 3agay
NabopatopHble paboThbl

MpakTnyeckasa padota Nel0: «McTopus pa3BUTUS KOMOMHATOPUKM.
KoHTponbHas paboTta Ne5 «KombuHaTopmka» (Py6exHblii KOHTPO/Ib)

CamocToaTenbHas paboTa obyvaroLmxcs:
CamocToaTensHasd paboTa Nel3: «PelueHve 3agad, npumeHsas opmyny buHoma
HboTOHa».

PA3OEN 5. KOOPANHATbI 1 BEKTOPHDI.
CogpepykaHue yue6HoOro matepuana

MpsamoyronbHasa (LekapToBa) CMCTeMa KOOPAMHAT B MpocTpaHcTBe. Popmyna
paccTosAHNA MeXAy ABYMSA TOUYKaMu.

YpaBHeHUs chepbl, NIOCKOCTA U NPSAMONA.

BekTopbl. Mogynb BekTOpa. PaBeHCTBO BeKTOpPOB. CrOXeHWe BeKTOpOB.
YMHOXEHME BeKTOpa Ha 4Mc/io. Pa3noxeHne BEKTOPA Mo HarpasieHUAaM. YTon
MeXay [LBYMSA BEKTOpaMMu.

Mpoekyms BekTOpa Ha ocb. KoopaunHatbl BekTopa. CKansapHoe nNpovsBefeHmne
BEKTOPOB. lcrnonb3oBaHve KOOPAMHAT M BEKTOPOB MNPV pPeLleHunn
MaTeMaTUYeCKMX W NPUKNagHbIX 3agau.

JNabopaTopHble paboThl

MpakTnyeckasn pa6ota Nell: «BekTopbl. [eACTBUA C BEKTOPamM.

[ekapToBa cMcTemMa KOOPAWMHAT B NPOCTPAHCTBE.

MpakTnyeckaa pa6ota Nel2: «[lelicTBMA C BeKTOpaMu, 3afaHHbIMU

KoopaunHaTamMun. CkanspHoe npounseefeHne BEKTOPOB. BekTopHoe
YpaBHEHWNE I'IpFIMOVI N TMAOCKOCTU».

KoHTponbHasa pabota Ne6 «lMoHATMe BeKTOpa» (Py6eXxHbIi KOHTPONb)

CamocTosATeNbHas paboTa obyyaroLmxcs:
CamocTosATenbHas paboTa Neld: «[leNcTBUSA Hag BEKTOpamm».
CamocTosAaTenbHas paboTa Nelb: «PelueHve 3agay no Teme «BeKTOopbI».
CamocTodATenbHas paboTa Nel6 PehepaT Ha Temy «BeKTOpHOe 3afaHue
NPSMbIX 1 MJOCKOCTEN B NPOCTPaHCTBE»

PA3AEN 6. OCHOBbI TPUTOHOMETPUW.

CopgepkaHue y4ebHOro marepumana

22

17

10

35



OCHOBHbIE MOHATUA

Tema 6.2
OCHOBHbIE
TPUTOHOMETPUYECKN €
TOX[AecTBa

Tema 6.3
MpeobpasoBaHns
NpocTenLnX
TPUrOHOMETPUYECKUNX
Bblpa>KeHWN

PagvaHHas mepa yrna. BpauwatenbHoe ABMKEHME.
CUWHYC, KOCUHYC, TAaHTEHC U KOTaHTeHC ymcna.
JNabopaTtopHble paboThbl

MpakTnyeckasa pabota Ne 13: «PaguaHHbIi  MeTOh W3MepeHus  Yrios
BpaLLEHNA 1 CBA3b C rpafyCHON Mepoii».
KoHTponbHasa paboTa

CamocTosTeNbHas paboTa 06yyarLnxcs:

CamocTosTenbHasa paboTa Nel7: «MeToAbl M3MEPEHNS YTNIOB BpaLLeHUs».
CamocTosTenbHas paboTa Nel8: «[MpumMepbl PYyHKUMOHANBHBLIX 38aBUCUMOCTENR B
peanbHbIX NpoLeccax N ABNEHNAX».

CogepxxaHue yyebHoro matepmnana
OCHOBHbIE TPUTOHOMETPUYECKNE TOXKAECTBA. DOpPMY bl NpUBEAEHUSA. DopMy bl
CNoXeHusa. ®opmysnbl yaBoeHUA. DOopMy/ibl NOSIOBUHHOTO Yyrna.

NabopaTopHble paboTsbl

MpakTnyeckass pabota Neld: «OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA,
(hopMy/bl  CNIOXEHUS U YBOEHUS».
KoHTponbHas paboTa

CamocToaTenbHasd paboTa Nel9: PethepaT Ha Temy «HenpepbiBHble
Apo6ux»

CamocToaTenbHaa paboTa Ne20:PedhepaT Ha Temy «[lpumeHeHue
CNO>KHbIX MPOLEHTOB B 3KOHOMUYECKNX pacyeTax».

Cogep>xaHne yyebHoro matepunana

Mpeobpa3oBaHMe CyMMbl TPUrOHOMETPUYECKUX (DYHKLUWIA B NPOU3BefeHue U
NPOu3BEAEHNSA B CYyMMY.

BblpaxeHne TPUroHOMeTPUYECKUX (DYHKLMIA Yepe3 TaHreHC NOIOBUHHOIO
aprymeHTa.

NabopaTopHble paboThbl

MpakTnyeckas pabota Nel5: «[lMpeobpa3oBaHne CYMMbl TPUTOHOMETPUYECKNX
(yHKUMIA B MpousBefeHue, Npeobpa3oBaHme Npou3BeseHns
TPUTOHOMETPUYECKNX (DYHKLNIA B CYMMY».

KoHTponbHas paboTa

10



CamocTosATeNbHaA paboTa 0byyaroLyx:
CamocTosiTenbHass paboTa No2l: «McTopus pasBuTUA W CTaHOB/EHLL
TpuroHomeTpumn"
CamocTosTenbHas paboTa Ne22: «PelleHne TPUroOHOMET PUYECKUX YPABHEHWIA
MOBbILEHHON CIOXKHOCTW».

Tema 6.4 Cogep>kaHue yue6HOro maTepumana

O6paTHble O6paTHble TPUrOHOMETPUYECKME DYHKLMM apKCUHYC,
TPUTOHOMETPMYECKME  apPKKOCUHYC, apKTaHTEHC 1 apKKOTAHTEHC

(hYHKLNN Na6opaTopHble paboThl

MpakTuuyeckan pabota Ne 16: «O6paTHbIe TPMTOHOMETPUUECKME YHKLN:
apPKCUHYC, apKKOCWHYC, apKTaHreHC».
KoHTponbHas pa6oTa

CamocTosTeNbHas paboTa 06ydatoLmxcs:

Tema 6.4.1 Cofep>xaHue yyebHOro matepuana
TpUroHomeTpUYecKme MpocTeine TPUrOHOMETPUYECKIE YpaBHEHUS. PelleHne npocTeiwmnx
ypaBHEHUSA U TPUTOHOMETPUYECKMNX YPaBHEHWIA.
HepaBeHCTBa. MpuMeHeHMe 06LWNX METOAOB PELLEHNS TPUTOHOMETPUYECKMX YPaBHEHUIA.

PelLeHMe NpOCTeNLWNX TPUFOHOMETPUYECKMNX HEPABEHCTB. PeLleHne cnctem
TPUFOHOMETPUYECKUX YPaBHEHNI
JNlabopaTopHble paboThbl

MpakTnyeckan paboT Nel7: «[lpocTeliune TPUroHOMeTpUYecKme
YPaBHEHNA N HepaBeHCTBa».
KoHTponbHasa pabota Ne 7 «OCHOBbI TPUTOHOMETPUU»

CamocTosTeNbHas paboTa 06ydatoLmxcs
PA3AEN 7. PYHKLWN, X CBONCTBA N TPADUNKW.

Tema 7.1.1 CopepxxaHue yyebHoro marepuana
O6nacTb onpefeneHns U MHOXECTBO 3HaYeHUN (PYHKLMIA.

DPYHKLUNN. :
Mpaduk yHKUUKN, NOCTPOEHME TPaivKoB (YHKLUMIA, 3afaHHBIX Pa3InyHbIMU



cnocobamu.
NabopaTtopHble paboThbl
MpakTnyeckan pabota Ne 18: «OnpefeneHne u uccnegoBaHne QyHKUWRA ».
KoHTponbHas paboTa
CamocTosaTeNnbHaa paboTa obyyaroLwmxcs
CamocTosTenbHasa paboTa Ne23: PethepaT Ha Temy «[ padmuyeckoe peLLeHue
YPaBHEHWIA 1 HEPABEHCTB».
Tema 7.1.2 CofepxaHue yyebHoro marepuana

CsoicTBa (PyHKUMMU
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPaHNYEHHOCTb, NEPUOLNYHOCTb.
MpoMeXyTKN BO3pacTaHUs 1 yobiBaHMS, HaMbO/bLUEE Y HAUMEHbLLIEE
3HaYeHUs, TOUKM 3KcTpeMyMa. [paduueckas nHTepnpeTayms.

Py6exHbIi KOHTPONb. IToroBas KoHTposibHasA paboTta Ne8 3a | Kypc.
CamocTosTenbHasa paboTa obyyaroLmxcs

MprMepbl (YHKLMOHAbHbIX 3aBUCUMOCTEN B peanbHbIX NpoLeccax
ABneHnaxX. ApudmMeTnyeckne onepauumn Hag GyHKUUAMU. CNoxHasa yHKLMS
(komno3nuwms). NoHATME O HENPEPbIBHOCTU PYHKLMN.

NabopaTopHble paboThbl

MpakTnyeckaa pa6ota Ne 19: «CsoicTBa (PYHKUMA. HenpepbiBHble K
nepuognyeckmne ¢yHkumMn. CBOMCTBA M rpagiMkn CUHYCa, KOCKMHYCa, TaHreHca U
KOTaHreHca.
Tema 7.1.3 CogeprkaHue yyebHoro marepuana
O6nacTb onpefeneHns n 061acTb 3Ha4eHNA 06paTHON hyHKUMK. [padnk obpaTHONA
(byHKUMW. TocTpoeHme rpadrKos.
NabopaTtopHble paboThbl
MpakTnyeckas paboTa
KoHTponbHasa paboTa
CamocTosATenbHas paboTa obyyaroLmxces
Tema 7.2 Copgep>xaHue yyebHOro matepunana
CTeneHHble, MokasaTenbHas QyHKUMSA, eé CBOMCTBA U rpadmk. JTorapupmmuyeckas QyHkuus, eé
nokasarte/ibHble, cBolicTBa 1 rpadmk. CteneHHas PyHKUUSA, e€ CBOWCTBA U rpagmk.

O6paTHble yHKLUW.



norapupmMnyeckune u TpuroHomeTpuyeckne QyHKLUK, X CBONCTBA U rpadnku. . ObpaTHble
TPUTOHOMETpPUYECKNe TPUroHomeTpuyeckne yHKLmMK. MpeobpasoBaHne rpamkos. MNapannenbHbli

q3yHKLI,l/IVI. nepeHoc, CMUMMeTpnA OTHOCUTE/IbHO oce KoopAuHaT U CUMMeTPUA

OﬁpaTHHe OTHOCUTE/IbHO Ha4dana KoopAauHat, CUMMeTPUa OTHOCUTE/TbHO I'IpFIMOIZ Yy =X,
TPUTOHOMETpPUYECKNe pacTsXeHne n cXxatune BAOSIb OCEN KOOPAUHAT.

hyHKLMN NabopaTopHble paboThbl

MpakTuyeckasa pabota Ne20: «llocTpoeHue rpaiMkKoB yHKLNIA».
KoHTponbHas paboTta No9 «DyHKLNK, UX CBOICTBA U rpapuKmn»
CamocTosTeNnbHaa paboTa Ne24: PedepaT Ha Temy «Cno>keHue
rapMOHNYECKUX KonebaHuii»

PA34,EJl 8. MHOIOIMPAHNKWN N KPYT JIbIE TEJIA.

Tema 8.1 Copgep>xaHune y4ebHOro matepumana

MHOrorpaHHnKu BeplwuHbl, pebpa, rpaHy MHOrorpaHHuka. PasepTka. MHororpaHHble Yribl.
Bbinyksible MHOrorpaHHuku. Teopema diinepa.
Mpu3ma. MNMpamaa n HaknoHHaa npusma. MNpaBunbHaa npusma. MNapannenenvnes,.
Ky6. TMupamupga. MNMpaBunbHas nupaMuaa. Y ceveHHas nupamuga. TeTpasap.
CummeTpumn B Kybe, B napannenenunege, B npu3Me u nupammnze.
CeyeHuns Kyba, Npu3Mbl U NMUPaAMULbI.
MpefcTaBneHne 0 nNpaBW/IbHLIX MHOrOrpaHHUKax (Tetpasgpe, Kyoe,
OKTasjgpe)
NabopaTopHble paboThl

MpakTnyeckas paboTa
KoHTponbHas paboTa

CamocTosTeNbHaA paboTa obyyaroLmxcs:

CamocTosiTensHad paboTa Ne25: «[lMpaBuibHbIE MHOTOFPaHHUKI.
CamocTosATeNbHas paboTa Ne26: «>Ku3Hb 1 TBOPYECTBO Jluepax.

CamocTodaTenbHad paboTa Ne27: «MHOrorpaHHUKm».

CamocTosATenbHas paboTa Ne28: «3se3guaTble MHOrorpaHHukn. KpucTanibl-
NPUPOAHbIE MHOTOrPaHHUKM.

Tema 8.2 CofepyxaHue yyebHOro matepuana
Tena v NoBepXHOCTY LInnmHAp 1 KOHYC. Y CeYeHHbI KOHYC.
OcHoBaHue, BbiCOTa, 60KOBasA NMOBEPXHOCTb, 06pasytoLlasn, passepTka. OceBble

[
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BpalieHnA

Tema 8.3

N3mepeHna B
reomeTpuu

CeYeHMs N CceyeHus, napansieNbHble OCHOBaHUIO.
LLlap v cpepa, ux ceveHns. KacaTenbHas nNnockocTb K ciepe.
JNlabopaTopHble paboThbl
MpakTnyeckas pabota
KoHTponbHas paboTa
CamocTosTeNnbHas paboTa 06yyatoLnxcs:
CamocToaTensHas paboTa Ne29: «LinnnHap v KoHycC».
CamocToaTenbHas paboTa Ne30: «Mojenn Ten BpaLLeHus».
CamocToaTenbHasd paboTa Ne3l: «Lap u cepax.
CamocTosTenbHad paboTa Ne32: «[nowafb NOBEPXHOCTW YacTell Lwapay.

Cogep>xaHue y4ye6Horo matepuana

O6bem U ero n3mepeHue. NHTerpanbHasa gopmyna obbema.

®opmysibl 06bema Kyba, MPsSMOYro/ibHOro napansienenuneaa, NpUsmsl,
unnuHgpa. ®opmynsl 06bema Nnupamuabl 1 KoHyca. @opmy bl naowagm
MOBEPXHOCTEN UMNNHAPA U KOHyca. dopmynbl 06beMa Liapa 1 naowaan
cthepbl.

Mopo6ue Ten. OTHOLWEHMS NOLWaAeil NOBEPXHOCTEN N 06bEMOB NOAOOHBIX Te.
NabopatopHble paboThbl

MpakTuyeckas paboTa

KoHTponbHas pabota Nel0 « MHOrorpaHHUKM 1 Kpyrible Tena» (Py6exHsblit
KOHTPO/b

CamocToaTensHas paboTa Ne33: «O6beMbI Tef.

CamocToaTenbHasa paboTa Ne34: PedepaT Ha Temy «llpaBuibHble U
nonynpasuibHblE MHOTOrPaHHUKK.

CamocToaTensHas pab6oTa Ne35: PethepaT Ha Temy «KoHuuyeckue
CEYEHNA U WX MPUMEHEHME B TEeXHUKE»

PA3LEN 9. HAHAJTA MATEMATNYECKOIO AHAJTN3A

Tema 9.1

CopeprkaHue yuebHOro Mmatepuana

10
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MocnegoBaTeNbHOCTMN. MocnepoBatenbHOCTL. CNOCO6LI 3aaHNA U CBOMCTBA YNCNOBbIX
nocnefoBaTeNbHOCTEN.
MoHATME O npeaene nocnefoBatenbHocTU. CyllecTBOBaHME nNpeaena
MOHOTOHHOI OrpaHWYeHHOl NocneaoBaTeIbHOCTY.
CymmupoBaHMe nocnefoBaTeNlbHOCTed. BecKoHe4yHo Yy6biBaroLas
reomMeTpuyeckass NMporpeccus U ee cymma.
NabopaTopHble paboThl
MpakTuyeckas pabota Ne 21:«Yucnosas nocnefoBaTe/lbHOCTb, CNOCOOLI ee
3aflaHns, BbIYMCNEHUS YNIEHOB MocnefoBaTeNbHOCTU. Mpegen
nocnefoBaTeNbHOCTU. BeCcKOHeYHO YO6blBatoLas reoMeTpuyeckas NpPorpeccus».
KoHTponbHas paboTa

CamocTosTeNbHas paboTa obyyatoLimxcs
Tema 9.2 CogepxaHuve y4e6HOro marepmana

MpounssogHasn. MoHATME 0 NPOU3BOAHON (DYHKLMK, ee FTeOMETPUYECKUI U (PU3NYECKNIA CMbICHT.
Mpoun3BoAHbIE CYMMbI, Pa3HOCTU, NPOU3BELEHNS, YaCTHbIe. Mpon3BOaHbIE
OCHOBHbIX 3/71EMEHTapHbIX (YHKUWIA. YpaBHeHMe KacaTe/lbHOM K rpatmky
(yHKUMKN. TIpYMeHeHe NPON3BOLHON K UCCNef0BaHMIO (DYHKLMIA 1 NOCTPOEHNIO
rpacuKos.

Mpoun3BofHble 06PAaTHON (DYHKLMN U KOMNO3ULUW PYHKLMWN.

MpuMepbl NCNONb30BaHWSA MPOU3BOAHON 415 HAXOXAEHUS HaWUyYLLEero peLleHuns B
NpuKNagHbIX 3afa4ax. Bropas npoussogHast, ee reoMeTpUYecKnin n rusnyeckunin
CMbICN. HaxoxjeHve CKOpoCTU Ans npolecca, 3afaHHoro opmyion 1 rpamkom.
PeLleHne ynpaKHeHWA.

NabopaTopHble paboTbl

MpakTnyeckad paboTa Ne22: «YpaBHeHWe KacaTe/lbHOW B 00LWeM Buie.
MpaBuna 1 Qopmynbl  guddepeHupoBaHns,  Tabnuua  NPOW3BOLHbIX
3NeMeHTapHbIX PYHKUMIA. WccnefoBaHne (QYHKUMW C MOMOLLBIO MPOU3BOAHOMN.
HaxoxpaeHne HamboMbllero, HaMMEHbLUEro 3Ha4YeHUs U IKCTPeMasibHbIX
3HAYEHUNI (DYHKLN».

KoHTponbHasa pabota Nell « MpoussogHas» (Py6exHblil KOHTPO/b)

CamocTosTeNnsHas paboTa Ne36: PedepaT Ha Temy «lMoHATME
andgpepeHymana n ero npUNodKeHUs».
CamocTosATenbHas paboTa Ne37: PethepaT Ha TeMy «CxeMbl MOBTOPHbIX
UCNbITaHnin bepHynnu»



Tema 10.1
MepBoo6pasHasa n
nHTerpan.

PA3ZIEN 11. 9NIEMEHTbI TEOPUW BEPOATHOCTEN 1 MATEMATUYECKOW CTATUCTUKW.

Tema 11.1

ONeMeHTbI Teopun
BEPOATHOCTMU.

.CamocTosTenpHasapaboTaNe38: «IpounssogHas 1 ee NpuUMeHeHne»
PA3OEN 10. MHTEIMPAT N EIMO NMPUMEHEHUE.

CopepxaHue yue6HOro MaTepuana

MMepBoo6pasHasa u nHTerpan. MNprMeHeHe onpefeneHHOro WHTerpana Ans
HaxoXXAeHNa nnowaan KpWBONUHENHOW Tpaneymm.
Py6eXXHblii KOHTPO/b. IToroBas KOHTponbHas pabota 3a | nonyrogve

dopmyna HbtoToHa-J1elibHnuUa. Mpumepbl NPUMEHEHNSt MHTerpana B Pusnke
N reomeTpuun. PelleHue 3aaau.
NabopaTopHble paboThl

MpakTnyeckan paboTta Ne23: «MHTerpan 1 nepsoobpasHas.

Teopema HbtoToHa— JleitbHKLa. MpuMeHeHne nHTerpana K BbI4MUCIEHNIO
(PM3NYECKNX BEIMYMH U NAoLLaten.

KoHTponbHas pabota Nel2 «MepBoobpasHas u uHTerpan»

CamocToaTenbHasa paboTa obyyaroLmxes:

CamocToAaTenbHas paboTa Ne39: «PelleHne NpuUKnagHbIX 3adaqys».
CamocToaTenbHas paboTa Ned0: «/HTerpan n ero NnpUMeHeHNE».
CamocTosaTenbHas paboTa Nedl «IMprnbana/ceHHble MeTOAbI BbIYMCIEHNS
ONpPeeNeHHoro MHTerpana».

CamocToaTenbHasd paboTa Ned2: «OnpeaenéHHblii MHTerpan. Boluncnenme
nnowagei nnockux uryp»

Copgep>kaHue y4yebHOro matepmana

CobbITVe, BEPOATHOCTb COObLITUSA, CNOXKEHNE N YMHOXEHWE BEPOATHOCTENA.
[MoHATME O HE3aBMCMMOCTU COObLITUIA.

[unckpeTHasa cnyyariHas BeNMYMHa, 3aKOH ee pacnpegeneHns. Yncnosble
XapaKTepUCTUKN AUCKPETHOW ClyYalHoW BeNMUMHbI. MoHATME 0 3aKOHE
601bLUNX Ymncen.

NabopaTopHble paboTbl

MpakTnyeckas pa6ota Ne24: «Knaccuyeckoe ornpefeneHve BeposTHOCTM,
CBOWCTBA BEPOSTHOCTEN».

MpakTnyeckasa pabota Ne25: «Teopema 0 CyMMe BEpOSTHOCTEN.

18
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Tema 11.2

ONeMEHTbI
MaTemMaTnU4yecKom
CTATUCTUKM

Tema 12.1

YpaBHEHUA N CUCTEMBI
YpPaBHEHUIA.

BbluncneHune BeposTHOCTeR. MpuknagHble 3agayun. MNpeacTasneHve
YMCNOBbIX AaHHbIX. lMpuKnagHble 3agaqun».

KoHTponbHas paboTa

CamocTosATeNbHas paboTa 0byyaroLwmxces:

CamocTosATenbHad paboTa Ne43: «XKu3Hb 1 Hay4yHas AedTeNbHOCTb
V. HbloTOoHa».

CopfepxxaHue y4ye6HOro matepuana

MpencraBneHne AaHHbIX, reHepaibHas COBOKYMHOCTb, BbI6OPKA, cpeaHee
apu(pMeTNYECKOe, MefMaHa.

MoHATME 0 33fa4ax MaTeMaTUyecKOh CTaTUCTUKMK.

NabopaTopHble paboThbl

MpakTnyeckas pabota

KoHTposibHas paboTa Nel3 «3/1eMeHTbl TeOpyn BEPOSTHOCTEN U
MaTeMaTUYECKON CTaTUCTUKU».

CamocTosATeNbHas paboTa obyyatoLmxcs:
CamocTosATenbHaa paboTa Ned4: PedepaT Ha Temy
«CpefHue 3HaYeHns U X NPUMEHEHUS B CTATUCTUKEN
CamocTosATeNbHas paboTa Ned5: «H.bepHynnu».
CamocTosATenbHasd paboTa Ned6: «PelleHne 3ata4 N0 TeOPUN BEPOSTHOCTEN».

Pasgen 12. YPABHEHUVA N HEPABEHCTBA.

Cogep>xaHue yyebHoro marepuana

PaBHOCW/IbHOCTb YpaBHEHW, HEPaBEHCTB, CUCTEM.

PaLmoHanbHble, nppaLnoHaibHble, NokasaTe/ibHble U TPUTOHOMETPUYECKME
YpPaBHEHUS U CUCTEMbI.

OCHOBHble NpueMbl UX pelleHns (pasfiodXeHne Ha MHOXMWTENW, BBeLeHue
HOBbIX HEW3BECTHbIX, NMOACTAHOBKA, rpauyeckunii MeTom).

NabopaTopHble paboThbl

MpakTnyeckada pabota Noe26: «KOpHM  ypaBHeHWIl.  PaBHOCW/IBHOCTb
ypaBHeHuin.  [peobpa3oBaHue ypaBHeHW. OCHOBHble MPUEMbl  pPeLLeHns
ypaBHEHWA. PellueHne CUCTEM YpaBHEHWMN».

KoHTponsHas paboTa

CamocTosATeNbHas paboTa obyvatoLmxcs:

24
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Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHue
CBOWCTB U rpadmKoB
(OYHKLMIA Npu peLLeHnn
ypaBHeHUIA U
HepaBeHCTB

NToro

CamocToaTenbHas paboTa Ne4 7:«PelleHne ypaBHEHNIA, CUCTEM yPaBHEHUI.
Cojep>xaHne yyebHoOro marepuana

OCHOBHbIe MpYEMbI UX PeLleHns pauroHaibHbIX HEPaBEHCTB, UppaLoHabHbIe,
rnokasate/ibHble, IorapuiMnYeckme n TPUroHOMeTpUYeCKne HepaBeHCTBa.
PeweHMe HepaBeHCTB

NabopaTopHble paboTbl

MpakTuyeckas paboTa
KoHTponbHas paboTa

CamocToaTensHas paboTa Ned8: PedhepaT Ha Temy «ViccnegosaHue
YPaBHEHWUA N HepaBeHCTB».

CopepxaHue ydebHOro marepuana

MpumeHeHWe MeTOA MHTEepPBaNoB. 306paXKeHre Ha KOOPAUHATHOM
MNOCKOCTU MHOXECTBA PeLleHNiA YpaBHEHWIA U HEPaBEHCTB C ABYMS
nepemMeHHbIMWN N UX CUCTEM.

NabopaTopHble paboTbl

MpakTuyeckasn paboTta Ne 27: «/cnofb3oBaHWe CBOMCTB M rpatiMKoB
(OYHKUMIA ANs peLleHnst ypaBHEHUI Y HePaBEHCTBY.

Py6eXXHbIn KOHTPONb. MToroBass KoHTponbHasa paboTta Nel4 3a Il Kypc.

MToroeas arrectaymnsa B (popme IK3aMeHa

~
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2.3. Copfep>xaHue NpoghnNbLHOM cocTaBNAOLLLEN

Ons npogeccum 35.01.14 «MacTep MO TEXHMYECKOMY OOCNY>XMBAHUIO U PEMOHTY

MaLLUNHHO-TPAKTOPHOIo napKa»

PASBUTWNE TIOHATNA O UYWNCIE

eIMHNLLbI:

1 LUenble u paunoHanibHblie yucna.
[eicTBUTENbHbIE yucna.
MpnbAnXeHHbIE BbIUYUCIEHUS.
KoMnneKcHble yncna.

NpogMnbLHON

ABNAKOTCA

cocTaBnstowein ansa pasgena 1

cnegyollmMe AugakTUYecKue

BbinonHeHne apudMeTUUecKuX AeicTBuiA Hap

ymcnamu; HaxoXaeHune MPUBAVKEHHbIX
3HaYeHNni BEINYNH " MOorpeLIHoCTEN
BbIUNCNEHNIA; CpaBHeHMe YMCMOBbIX
BbIPaXKEHWIA; HaxoXaeHune ownboKk B

I'Ip806pa3OBaHI/IF|X N BbIYNCNTEHUAX.

Cocrtasnstoulein ana pasgena 2 KOPHW, CTENEHW N TOFTAPU®MbI sBnstoTcs

cnefytouine AUaaKTUYeCcKne eanHULLbI:

2.1 KopHuW HaTypasibHOW CTeneHn 13
ymucna n nx ceorictea. CTeneHn ¢
paunoHanbHbIMW MoKasaTefamMu, nx
cBoicTBa. CTeneHn ¢ feCTBUTE/IbHbIMK
nokasarensiMm. CBOICTBa CTENEHU C

lCIIE‘VICTBI/ITG‘]'IbeIM NnoKasaTesieM.

2.2 OCHOBHOE norapummyeckoe
TOX/EeCTBO. [leCATUYHbIE N HaTypasibHble
norapugmel. Mpasuna AencTBUR €
norapugmamu. MNMepexos K HOBOMY

OCHOBaHUIO.

O3HaKOM/NEHME C NMOHATUEM KOPHA U
npasuiaMy CPpaBHEHUS KOPHEN;
(hopmynupoBaHve onpegeneHns KOpHa 1
CBOWCTB KOPHeil; BbIYMC/EHNE N CPABHEHME
KOPHei, BbINOSIHEHWE NPUKUAKN 3HAYEHUS
KOpH#; npeobpasoBaHue YNCNOBbLIX U
OYKBEHHbIX BblIpaXXEHWI; BbINOHEHWE
pacyeToB Mo (opMynam; peLLeHue
NppaLmoHasbHbIX YPaBHEHWUN;
03HaKOMJIeH/Ee C MOHATUEM CTEMEHU C
[eNCTBUTENIbHbIM NOKa3aTeseM.
O3HaKOM/eHME C NI0rapuMUYECKNM
TOXAECTBOM; U3yYeHWe AeCATUYHBIX U1
HaTypaibHbIX 10rapuMoB; peLLeHue

NorapuipmMnYecknx ypaBHeHnA



2.3 Tpeobpa3oBaHue pauuOHanbHbIX, BbinosHeHne npeobpa3oBaHuii BbIpaXKeHWMN,

MppaLmoHanbHbIX CTEMNEHHbIX, npuMeHeHue GopmMy/i, CBA3AHHBIX CO
nokasaTte/ibHbIX U NorapumMmnyeckmnx CBOMCTBaMW CTeneHen 1 norapmmos.
BbIpaXKeHWA. OnpepgeneHne o6nactn foNyCTUMBIX

3HaueHuli norapnuMnUUecKoro BbipaXeHus.

coctasnawowen ansa pasgena 3 NPAMbBIE W MJIOCKOCTW B MPOCTPAHCTBE

SIBNAOTCS cnefytolime AnaakTUYecKne eanHULbI:

3.1 BsaummHoe pacnonoxeHue aAByx POpMynnpoBKa M NpuBeAeHUE [0Ka3aTe/bCTB

MPAMbIX B MPOCTPaHCTBE. MPU3HAKOB B3aMMHOIO PacrofioXXeHns NpsMbixX
MepneHAUKYNsp W HakMOHHas. Yron W MI0CKOCTeW; (opMynunpoBaHue
MeXay MIOCKOCTAMMW.  ONpPeAeneHuiA, MPU3HAKoOB U CBOIACTB
MepneHanKYNSpHOCTb ABYX MapanfiefibHbIX n nepneHAnKyNapHbIX
M10CKOCTENA. M0CKOCTEN, ABYTrPaHHbIX U NMHEAHbIX YIN0B;

CeomeTpuyeckune npeo6pasoBaHUS BbIMOMHEHWE MOCTPOEHMS  YINIOB  MeXay
MPOCTPaHCTBaA: napannenbHblii  NPAMbIMY, npsaMoii 1 MJI0CKOCTbLHO;
MEPeHoc, CUMMETPUS OTHOCUTENbHO MpPYMEHeHMe  MPU3HAKOB " CBOIACTB
MA0CKOCTW. PAcronoXeHns NPsSMbIX W MNAOCKOCTEN Npu

Mnowanb OPTOroHasbHOM NPOEKLUMN.  PELLUEHNM 3afay; U306paeHMe Ha PUCYHKax M
KOHCTpyMpOoBaHMe Ha MO/ENsAX
NepneHANKYNSAPOB N HAKMOHHbLIX K MJIOCKOCTY,
NpsiMbIX, NapanfenbHbIX  M0CKOCTENR, yrnoB
MeX/y MpsMOV M NNOCKOCTbO U 060CHOBaHME
MOCTPOEHUS; pelleHne 3afady Ha BblYWUCNEHME

reOMETPUYECKNX BENNYNH.

coctaBnawowen ana pasgena 4 KOMBUHATOPUKA aBnawTca  crnefytoline

AVAaKTUYeCKMe efNHULbI:
4.1 OCHOBHbIe noHATMA W3yyeHue npasuna  KOMOMHaATOPUKU n

KOMOMHATOPUKK. 3afaun Ha MOACYET TMPUMEHEHME MpU PelleHnn KOMOUHATOPHbIX



yucna pasmelleHnit, nepecTaHOBOK,

coyeTaHMin. PelwleHne  3agay  Ha

nepe6op  BapUaHTOB. dopmyna

6MHOMa HbloTOHA. CsoicTBa

OUHOMMHANBbHbBIX KO3(P(hLNEHTOB.

TpeyroneHuK MNackans.

ANAAKTUYECKME eVHULIbI:

51 TlpsamoyronbHaa  (AekapToBsa)
cucTemMa KOOpPAMHAT B MPOCTPaHCTBE.
YpaBHeHUA  cepbl, MJIOCKOCTU U
MPAMOMN.

BekTopbl. Mopaynb BEeKTOpa.
PaBeHCTBO  BEKTOPOB. CnoxeHue
BEKTOPOB. YMHOXeHue BeKTopa Ha

4ymncno. Pa3noXxeHwne BEKTOpa Mo

HamnpaBneHMsaM. YTon Mexay AByms
BEKTOpaMU.

[Mpoekuna BekTOopa Ha

0OCb. KoopauHaTsl BEKTOpA.

CkanapHoe npon3sefeHne BEKTOPOB.
cnonb3oBaHue KoopAuHat n

BEKTOPOB npu peLleHnu

MaTeMaTnyeCKnx " NpuKnagHbIiX

3ajau.

3aflay;  pelleHMe  KOMOMHATOPHbIX  3ajay

METOAOM nepe6opa v Mo NpPaBuy YMHOXEHUS;
03HAaKOM/IEHME C MOHATUAMU KOMOGUHATOPUKM:
pasMeLLEHUSMN, COYeTaHUsAMMU,

nepecTaHoOBKamMuW W opMynamu  Ans  ux

BbIYNCNEHNA; 00bSICHEHNE N1

NPUMEHEHME
hopmyn BblUMCNEHNS

NMepecTaHOBOK W COYeTaHW nNpu  peLleHum

ans pasmeLLeHN,

3a/la4y; 03HaKOM/eHue ¢ 6MHOMOM HbIOTOHA U

TpeyronbHUKOM llackans.

cocTaBnawowen ana pasgena 5 KOOPAMHATBLI 1 BEKTOPHI aBnstoTcs cnegytoume

OsHakKoM/IeHMe C NOHATUEM BEKTOpa; U3y4eHue

[EeKapTOBOM CUCTEMBI KOoOpAnHaT B
MPOCTPaHCTBE, MNOCTPOEHME MO  3aJaHHbIM
KoopAnHaTam TOo4YekK " MIOCKOCTEMN,

Hax0oX/[eHNe KOOpAMHAT TOYeK; HaxoX[eHue
ypaBHeHUA OKPYXXHOCTU, cepbl, NIOCKOCTK;
N3yyeHMe  CBOWCTB  BEKTOPHbIX  BEIMYMH,
NpaBua Pas3noXKeHWss BEKTOPOB B TPEXMEPHOM
MNPOCTPaHCTBE,

MPYMeHeHMe TeopMM NpW pelleHMn 3afady Ha
AeACTBMS C BEKTOpPaMW; U3YUYeHWe CKansipHOro
NnpousBefeHNs BEKTOPOB; MPUMEHEHWE TEopum
NPV pelleHnn 3afa4y Ha [eCcTBMS C BEKTOpamMu,
KOOPAMHATHbIA MeTof, NPUMeHeHWEe BEKTOPOB
BbIUMNC/IEHNS  BEJIMYMH

Ans yrnos 7

PacCTOSAHMMN.



COCTaB/ISIOLLEN

ONns  pasgena

cnefylolive AMAAKTUYECKNE efUHNLbI:

6.1 PaanaHHas mepa yrna.

BpawartensHoe paBumxeHue.  CUHYC,

KOCUHYC, TaHIeHC N KOTaHreHc ymncna.

6.2 ®opmynbl NpueefeHUa. Popmynbl

CnoxeHus.  dopmynbl  YABOEHWS

®opmMynbl NONOBUHHOIO Yr/a.

6.3 MpeobpasoBaHue CYMMbl

TPUTOHOMETPUYECKUX  (DYHKLUMIA B
npousBefieHWe W MNpou3BefeHuUsa B
CyMMYy. BbipaxkeHune
TPUTOHOMETPUYECKMX (YHKLUIA Yepes

TaHreHc noJioBUHHONO aprymMmeHTa.

6.4 O6paTHble TPUTOHOMETPUYECKUNE
(PYHKUUKN. APKCUHYC, apKKOCUHHYC,
apKTaHreHc.

6 OCHOBbI

TPUTOHOMETPUNI  aBnawTCA

N3yyeHne paguaHHOro MeTofga W3MepeHus
Yrn0B BpalleHns u

MX CBSA3M C rpajycHON MepoW; n3obpaxeHue
YrNoB BpalleHNs Ha OKPY>XHOCTU, COOTHECEHNME
BE/IMUMHbI  yrna c

ero pacnosioXKeHnem,

(hopmynmpoBaHue onpefeneHnii
TPUTOHOMETPUYECKUX (DYHKUWIA  ans  yrnos
MoBOpPOTa M OCTPbIX YINI0B MPSAMOYrOMbHOIO
TPeYronbHMKa N 06bSACHEHNE X B3aMOCBSA3U

MprMeHeHNe OCHOBHbIX TPUTOHOMETPUUYECKUX
TOXAECTB  ANA  BbIYUC/IEHUS  3HAUYEHWNA
TPUrOHOMETPUYECKMX (YHKUWUIA NO OfHON U3

HUX.

3yuyeHne OCHOBHbIX (OPMYN TPUFOHOMETPUY
M MNPUMEHEHWE TMPU BbIYMCNEHUM 3HAUYEHUS

TPUTOHOMETPUYECKOTIO BbIpaXXEHNA n

YNPOLLEHNS ero; 03HaKOM/IeEHUe CO CBOMCTBaMMU
CUMMETPUUN TOYEK Ha €AUHUYHON OKPYXXHOCTM

W MpUMeHeHWe WX ANS  BbIBOAA (hopmyn

npuBeAeHUs

O3HaKOM/eHMe C MOHATMEM 06pPaTHbIX
TPUTOHOMETPUYECKUX (YHKLWIA; U3yueHne
onpefAeneHunii apkcrMHyca, apKKoCuHyca,
apKTaHreHca uyucna, (OopMy/nuMpoBaHue WX,
N300paXKeHne Ha efMHUYHOWN OKPYXHOCTH,
NPYMEHEHNEe NPU PELLIEHNIN YPaBHEHWI



6.4. MpocTeniwme

TPUTOHOMETPUYECKUNE YPaBHEHUA.

MpocTeiilne TPUrOHOMETPUYECKNE

HEpaBEHCTBA.

PeLleHue no hopmynam v
TPUTOHOMETPUYECKOMY KPYTY MPOCTEMLINX
TPUTOHOMETPUYECKNX YPABHEHWIA,
NpUMeHeHVe 06LWMX METOLOB peLLeHus
YPaBHEHU Npu  peLLeHun
TPUTOHOMETPUYECKNX YPABHEHWUI; YMeHMe
OTMeyaTb Ha Kpyre pelleHns MnpocTemwmx

TPUTOHOMETPUYECKNX HEPABEHCTB.

CocTaBnswouwen ana pasgena 7 @YHKUWN, NX CBOWCTBA N TPA®UKU

SBNAOTCA Cnefytolive AMAaKTUYecKue eauHuLIbI:

7.1.1 Ob6nacTb

MHO>XeCTBO
hyHKUUMK,

(hYHKLMIA,
cnocob6amu.

ornpepneneHnd n O3HakKoOM/IeHWe C TMOHATUEM ﬂepeMeHHOVI,

3HAYeHWU; rpapyKk npumepamu 3aBNCUMOCTEN Mexay

NOCTPOEHMe

3a/laHHbIX

rpagkoB  MepemMeHHbIMU; O03HAKOMJ/IEHWE C MOHATUEM
pasfinyHbIMK rpajuka,  OnpegenieHNne  MPUHAAJIEXHOCTH
TOUYKM rpamky GQYHKUUW, OnpegeneHne no
(hopmysne nNpocTeiLlein 3aBUCUMOCTU, BUAa ee
rpauka;, O3HaKOMJIEHWe C  OnpefeneHuem
(pyHKUMN, (POPMYNMpoBaHWe ero; HaxoXiaeHue
obnact onpegeneHns M 06nacTu 3HaYeHUN

hyHKUNN,



7.1.2 MOHOTOHHOCTb, YEeTHOCTb,
HEYeTHOCTb, OrpaHNYeHHOCTb,

NepuoaNYHOCTb. MpoMmexXyTKu
BO3pacTaHus n ybblBaHUSA,
HanmbonbLlee 7 HaMMeHbLLee
3HaYeHus, TOUKMN 3KCTpEMYyMa.
I"pathmyeckan NHTepnpeTayms.
Mpumepsbl (hYHKUMOHANbHbIX

3aBMCUMOCTEN B peasibHbIX npoLeccax
7 ABJIEHUAX. ApudmeTtnyeckume
onepauun Hag QyHkumamun. CnoxkHas
QyHKUna (komnosuuus). ToHATHE O

HENPEpPbIBHOCTU (hYHKL MM

7.1.3 O6nacTb onpeaeneHns n 06nacTb
3HaYeHU 06paTHON PYHKLUMK.

padhmk 06paTHON PYHKLMK.

7.2 OnpepgeneHvs  QYHKUMRA, KX
CBOICTBA N rpaukm.
MpeobpasoBaHnsa  rpagmKos.

MapannenbHblli MEpPeHOC, CUMMETPUS

OTHOCUTENIbHO  OCeW

KOOpAWHaT WU

CUMMETPUA OTHOCUTEJNIbHO Ha4a/a
KoopaAuHat, CUMMETPUA OTHOCUTE/IbHO

MPAMONA Yy = X, pacTsHKEHMe U cxKaTue

O3HakomeHue C npumepamm

(YHKUMOHANbHBIX 3aBUCUMOCTE B peasibHbIX

npoueccax n3 CMEXHbIX  AUCLMNINH;
O3HaKOM/ieHMne C A0oKa3aTenbHbIMU
PacCy>XAEHNAMN  HEKOTOPbIX CBOWICTB
NNHENHOM M KBagpaTU4yHON  (DYHKUWNA,
npoBefeHMne nccnegoBaHus NNHENHOM,

KYCOYHO-TMHENHOMN, APOOHO-NMHENHOW  ©

KBapaTUUHO X

(hyHKLNA,

MNOCTPOEHME W UTeHMe TrpaguKoB

MOCTPOEHME
rpatnKos;
(PYHKLWI; QyHKUNW,

coCTaBfieHWe BWUAOB (YHKUWUIA N0 AgaHHOMY

nccnegosaHune

YCNOBUIO, pELUeHMe 3afad Ha 3KCTPEMYM;

BbINOMHEHWE npeo6pa3oBaHuii rpaguka

QyHKLMN.

N3yuyeHne noHATUS  obpaTHOM

hyHKUUN,
onpefeneHve BWUAa W MOCTPOEHME rpaduka
obpaTHON (yHKUMK, HaxoXaeHue ee obnactu

onpegeneHuns 7 obnactu

3HAYEHUN.;

NPYMeHeHune CBOWCTB

(hyHKUNIA

MCCNeloBaHNMN YPaBHEHUI 1 peLLeHnn 3a4a4 Ha

npw

9KCTPEMYM;  O3HAKOMJIEHME C  MOHATUEM
CMIOXHOW PYHKLNN.

BbluncneHne 3Ha4eHNn (OYHKLUWIA NO 3HAYEHNIO
apryMeHTa; onpefeneHne nosoXKeHns TOYKM Ha
rpaguke no ee KoopguMHatam W HaobopoT;

NCNONb30BaHMeE CBOWCTB

(hYHKLWNIA

CpaBHEHWSA 3HAYEHWUI CTeneHel 1 NnorapugMos;

ans

MNOCTPOEHUe rpagukoB CTEMEHHbIX U
norapuMmYeckmx (OYHKLWIA; peLleHmne
nokasaTe/lbHbIX " norapupmMmnyeckmx



BAO/b OCEN KOOpAMHAT.

YPaBHEHWA N HEpPaBeHCTB MO W3BECTHbIM
anropuTMam; O3HaKOMJ/IEHUE C MOHSATUEM
HeNPepPbIBHOM NEPUOANYECKON PYHKLUNN;
O3HaKOMJIeHWEe C NOHATMEM rapMOHNYECKUX
Koneb6aHWn ; 03HAKOMEHME C MOHATUEM
paspbIBHON NEPUOANYECKON (DYHKLUN;
NMPUMEHEHME CBOMNCTB (DYHKUWIA 418 CpaBHEHUA
3HAYEHNA TPUTOHOMETPUYECKUX (DYHKLNA,
peLeHns TPUTOHOMETPUYECKUX YPaBHEHUIA;
MOCTPOEHMe rpafrKoB 06paTHbIX
TPUTOHOMETPUYECKUX (DYHKLMIA 7
onpejeneHve no rpamkam nx CBOMCTB;

BbIMO/HEHME Npeobpa3oBaHus rpaguKos



cocTaBnawowen ana padgena 8 MHOITOMPAHUKIN N KPYT/IbIE TENTA aBnstoTCS

cneayolme ANAaKTUYECKNE eaNHNLLbI:

8.1 BepLuHbl, pebpa, rpaHu
MHOTrorpaHHuKa. PasBepTKa.
MHororpaHHbole  yrabl.  Bbinyknble
MHOrorpaHHuku. Teopema diinepa.
Mpusma. Tlpamaa n HaK/10HHasAa
npusma.  lNpaBunbHas npusma.
Mapannenenunesd. Ky6. Mupamunga.
[NMpaBuNbHas nupamupa. YceyeHHas
nupamnga. Tetpasgp. CummeTpum B
Ky6e, B napannenenuneje, B npusmMe u
nupamuze.

CeueHusd Kyba, Npu3Mbl ¥ NMpaMnibl.
MpencrasneHme 0 npaBUIbHbIX
MHOrorpaHHukax  (Tetpasgpe, Kyo6e,

OKTas/pe, [0[eKasApe 1 NKOCcasape).

8.2 LMnnMHAP M KOHYC. YCeYeHHbI
KoHyc. OcHOBaHue, BbiCOTa, 60OKOBas
NMOBEPXHOCTb, obpasytoLyas,
pa3ssepTka. OceBble ceyeHus n
ceyeHus, napansefibHble OCHOBAaHUIO.

Llap wn coepa, WX  CevyeHus.

KacaTtenbHas N1oCKOCTb K Cthepe.

OnucaHne U1 XapaKTEPUCTMKA  Pa3/INUHbIX
BUAOB MHOrOrpaHHMKOB, MNepPeyYncneHmne unx
3/IEMEHTOB W  CBOICTB; N306paxeHne
MHOFOrPaHHWKOB W BbINO/THEHWE MOCTPOEHNUS;
BbIYMC/IEHNE NINHENHbIX 3M1EMEHTOB U Yr/0B B
MPOCTPaHCTBEHHbIX KOH(Mrypaumsx,
aprymeHTMpoBaHue CBOMX CY)XXAEHWIA;
MOCTPOEHME  MNPOCTEMLMX  CevyeHUn  Kyba,
NpU3Mbl, NUpPaMuAabl; NPUMeHeHWEe (aKTOB U
CBEAEHWNA M3 MNMaHMMETPUKN; O3HAKOM/IEHME C
BUAAMMU CUMMETpUiA B MPOCTPaHCTBE,
(hopMynmpoBaHMe ONpeaeNneHnii U CBOWACTB;
NMPUMeHeHNe  CBOWCTB  CUMMETPUN npu
peLleHnm 3ajau; MCNosib30BaHUe
NMPMOBPETEHHbIX 3HAHWIA ANA WUCCNeAoBaHWA 1
MOAEeNMPOBaHMS HECNOXHbIX 3ajav;
n300paxKeHne OCHOBHbLIX MHOFOrPaHHWKOB U
BbIMO/THEHNE PUCYHKOB MO YCNOBUAM 3a/au.
O3HaKoM/IeHME C BUAaMMN TeN BPalLeHus;
(hopMynmMpoBaHMETEOPEM O CeYeHWM  Liapa
MNOCKOCTbIO W MIOCKOCTW, KacaTeslbHOM K
chepe; pelweHve 3aga4  Ha MNOCTPOeHue
CeYEeHWI, BbIYWUCNEHME  ANWNH, PACCTOSHUNA,
yrnos, naowazei; NnposesfeHve LoKasaTebHbIX

paccy>aeHuni npu  peLleHnn 3afau;



83 0O6beM UK ero u3MepeHwue.

WHTerpanbHaa opmyna obbema.

dopmynbl obbema Ky0a,
NPSMOYrofibHOro  Mapannenenunesa,
MPU3Mbl, UnnmHAapa. dopmynbl
obbemMa  nupamMmabl U KOHYyca.
dopmynbl  NaowWann  MOBEPXHOCTEN
unnuHapa W KoHyca.  Dopmynbl

obbema Wwapa v naowaan cpepsl.
Mopo6bue Ten. OTHOLWEHUA nnowaaei
MOBEPXHOCTEN N 06bEMOB MNOAOOHbIX

TEN.

9.1 Cnocobbl 3agaHMa U CBOWCTBA
YMCNOBbIX MOCNEA0BATENLHOCTEN.
[MoHATMeE 0 Npepene
nocnegoatenibHOCTH. CyllecTBOBaHMe
npegena MOHOTOHHONM OrpaHUYeHHON
nocnegosartesibHOCTU. CymMmUpOBaHUe
nocnefoBaTenibHOCTEN. BeCKOHEYHO
ybblBatoLas reomeTpmuyeckas
nporpeccuss 1 ee cymma.

9.2

MoHATHe 0  MPOU3BOAHOM

NnpUMEHEHNE CBOWCTB CUMMETPUN npu

peweHnmn 3ajad Ha Téna BpalleHunsd,

KOMOMHaLMIO Tenl; Un306paXKeHWe OCHOBHbIX
KPYrnbiX Ten W BbIMNO/HEHWE PUCYHKA MO
YC/IOBUIO 3a[auul.
O3HakoM/ieHWe C MOHATMAMKU naowagu wu
o6bema, akCMOMaMu U CBOMCTBaMU; peLleHune
3afja4 Ha BblYWCNEHWe naowaferd MNAOCKNX
quryp;

06beMOB MPOCTPAHCTBEHHBLIX TEe,

N3yYyeHNe TEeOpPeM O BbIUNCIEHUN
pelleHmne
3aflad Ha MpUMeHeHVe (OPMYN BbIYNCNEHNS
00bEMOB; M3yueHune (HopMyn ANs BbIYUCNEHNS
naowasfein MoBepxHOCTE MHOrOrpaHHWKOB W
Ten BpaleHWsi; O03HAKOM/IEHMEe C MeTO/OM
BbIUMCNIEHNS N/OWAAN MNOBEPXHOCTU Chepsbl;
pelleHVe 3afay Ha BblUMCNEHWEe nnollazelt

NOBEPXHOCTU MPOCTPaHCTBEHHbIX TEJI.

cocTaBnawowen ana pasgena 9 HAUAJTA MATEMATUYECKOIO AHAJNN3A

SBNAOTCA Cnefytoline AMAAKTUYECKNE eANHULIbI

O3HaKkomneHune c 4YnCNOBOW

NOHATUEM

nocnenoBaTesibHOCTH, O3HaKoM/1eHUe c

MOHATUEM npenena nocnenoBaTe/sibHOCTU,

O3HaKoOM/1eHUE c BbIYNCNEHNEM CYMMblI

GECKOHEYHOro 4YMCNOBOT0 psAfa;  pelleHune

3afjad Ha TNpUMEHEHWNE

(hopmyibl

reoMeTpuyYecKomn

CYyMMbl
6eCKOHEYHO  yO6biBatoLLEl

nporpeccuy

O3HaKOM/eHWe C TMOHATMEM MPOW3BO/HOINA;



(YHKUMKN. YpaBHEHMe KacaTeNbHON K

rpaguky  yHkumn. ponsBofHbIe
CYMMbl,  pasHOCTW, MNpPOu3BeLeHus,
yacTHble. [1poOM3BOAHbIE  OCHOBHbIX
3/1EMEHTaPHbIX (hYHKLWINA.
MpumeHeHne NpPOM3BOAHOW K
nccnefoBaHnio hyHKUNiA 7
NOCTPOEHUIO rpafuKos.

Mpoun3BoAHbIE 06paTHON (MYHKLUU 1
KOMMNO3MLMU (DYHKLNN.
[Mpumepsl NCNoNb30BaHMUA

MPOM3BO/HO Ans HaX0XaeHWs

Haunny4dwero peweHnda B NpuUKnagHblX
3afiavax.

BTopas npousBogHas, ee

reoMeTpuyecKui " (hm3nyeckui

cMbIcn. HaxoxpgeHne CKOpoCTU And
npouecca, 3aflaHHOro qopmynon u
rpagukom.

U3yueHue " (opMynupoBaHmue ee

MeXaHN4YECKOIo MU TreoMeTpnyecKoro cCmbiCna,

N3yyeHue anropuTma BblYUC/IEHUSA
MPOW3BOLHOW HA MNpU- Mepe BbIYUC/EHUSA
MIFHOBEHHOM CKOpoCTH 7 yrnoBoro
KoathuumMeHTa  KacaTeNbHOW;  cocTaBfieHue
ypaBHEHMA KacaTe/lbHOM B  06WeM  BuUfE;
yCBOEHMe npasun AnhdepeHuMpoBaHus,
TabMLbI MPON3BOLHbIX 3/IEMEHTapHbIX
(hYHKL N, npuMeHeHue ans

andepeHuMpoBaHns  (YHKLUWIA, COCTaBEHUS
YpaBHEHUS KacaTeNbHOW; WU3y4yeHWe TeopeM O

CBSI3W CBOWCTB  (DYHKUMM U  NPOU3BOAHOIA,

(OpMyNMpoBKa MX; NPOBefEHWE C MOMOLLbLO

MPON3BOAHOM nccnenoBaHms

yHKUUMK,

3a/1aHHO CTaHOB/IEHMNE

thopmynoi; CBA3M
CBONCTB (DYHKLUUM W MPOU3BOAHONA MO UX
rpagpmkam; nNpUMeHeHMe MPOU3BOAHON ANs
peleHns 3afay Ha HaxOoX/[eHWe HanbOo/bLLErO,
HaMMEHbLUErO0 3HAYEHWS M Ha HaX0XAeHue

3KCTpeMyMa.

coctasnawowernn ans pasgena 10 MHTEFPAN U EFO NMPUMEHEHWE saBnsitoTca

crneayouine AMaakTuyeckne eanHuLbl:

10.1

MpumeHeHne  onpefeneHHoro O3HAaKOM/IEHWE C  MOHSATWEM  WHTerpana u
MHTErpana Ans HaxoXAeHus niowagn nepBoo6PasHOi; n3yyeHue npaemna
KPUBONMHEWHOM Tpaneuun. ®opMmyna BbIYMCNIEHUS  NEPBOOGPasHO M TEOPEMbI

HbloTOHa—/1einbHMLA. Mpumepbl HblOTOHa— JlelibHMUaA; pewleHne 3afad  Ha
NPUMEHEHUS WHTerpana B (PU3MKe M CBSA3b NepBOO6GpPasHOM W ee NPOM3BOAHOM,
reomMeTpum. BblUMC/IEHNe NepBOO6GpasHOA Ans  AaHHOM



eAVUHNLIbI:

11.1 CobbITVe, BEPOATHOCTb COObLITUA,
C/IOXKEHNE U YMHOXEeHKe
BeposiTHOCTEN. MoHATME O
He3aBMCUMOCTU COOLITUIA. [ANCKpeTHas
clyyaiiHas Be/IM4MHa, 3aKOH ee

pacnpegeneHua. Ymncnosble

(hyHKUWK;

MHTerpana

pelleHne 3aJay Ha NPUMEHeHUe

0N BblUMCNEHUS  (DU3NYECKMX

BENMUMH W NNOLLAAENA.

cocTaBnsowweli ana pasgena 11 SNEMEHTbl TEOPUWM BEPOATHOCTEW W
MATEMATUYECKOW CTATUCTUKWN sBnsioTcs

cnepyouine  AnMAakTUUecKune

N3yyeHune K/laCCNYyeckKoro ornpegeneHna

BEPOSITHOCTMW, CBOWCTB BEPOSTHOCTU, TEOPEMbI
0 cymme

BEPOSITHOCTEN;  paccMOTpeHue

nPMMeEpPOB BblHNCTEHUA BepOFITHOCTeVI;
peweHne 3aaad4 Ha BbIYUCEHWNE BGDOFITHOCTGVI

COObITUIA.

XapaKTePUCTUKN AUCKPETHOWA
CMly4YainHON Benn4YuHbl. oHATUE O
3aKOHe 60/IbLLNX Yncen.

11.2 MpencTtaBneHue fJaHHbIX, O3HakoM/leHWe C npeAcTaB/lieHUEM YUCNOBbLIX

reHepasbHad COBOKYMHOCTD, BbI60pKa, JaHHbIX W UX XapPaKTepUuCtukamwn, peleHne

CpefHee apumeTnyeckoe, MeaMaHa. NPaKTUYECKMX 3adady Ha 06pabOTKY YMCMOBbIX

MoHATME O 3afjayax MaTeMaTWYeCKON [aHHbIX, BbIYUCIEHUE UX XapaKTEPUCTUK.

CTaTUCTUKN.

cocTaBnawowen ana pasgena 12 YPABHEHUA W HEPABEHCTBA sBnswTCA

cneaylolime AMAaKTUYECKNE efNHULbI:

12.1 PauuoHanbHble, O3HaKOM/EHWE C NPOCTEMLLINMU CBEAEHUAMMN O
nppauuoHabHble, MOKa3aTeNlbHble U KOPHAX anrebpanyeckmx ypaBHEHWA,
TPUTOHOMETPUYECKME YpPaBHEHUA U MOHATUAMM  UCCNEAOBaHUA  YPaBHEHUA U
CUCTeMbl. PaBHOCU/IbHOCTb CUCTEM  YpaBHEHWUIA; N3yueHne  Teopuun

ypaBHeHMVI, HEPABEHCTB, CnctemM. paBHOCWU/IBHOCTU ypaBHEHMﬁ n ee NPpMMeEHeEHNA,



OCHOBHbIe NPUeMbl UX peLleHuns.

12.2 HepaBeHCcTBa. PauWOHa/bHbIE,
nppaunoHanbHble, MOKasaTe/ibHble W
TPUTOHOMETPUYECKNE  HEpaBeHCTBA.

OCHOBHbIE NpMeMbl UX peLleHuns.

12.3 MeTop NHTEepPBaoB.
N306pakeHne  Ha  KOOPAMHATHOM
MMOCKOCTM  MHOXECTBa  peLueHul
YPaBHEHWA W HepaBEHCTB C [BYyMs
MEPEMEHHBLIMU N UX CUCTEM.

pelleHne pauuoHanbHbIX, MppaLUoHanbHbIX,
nokKasaTenbHbIX " TPUTOHOMETPUYECKUX
YPaBHEHWIA W CUCTEM.

O3HakoM/sieHMe ¢ obwumu BOMpocamu
pelweHns  HepaBeHCTB U UCMNONb30BaHWe
CBOMCTB U rpatikoB (PYHKUWA NPU peLleHnn
HEpPaBEHCTB;

peLleHne HepaBeHCTB W CUCTEM HEPABEHCTB C
MPUMEHEHMEM Pa3INYHbIX CNOCO6OB.
icnonb3oBaHWe CBOWCTB M rpauKoB (PYHKLMN
015 peleHus  ypaBHEHWI;  MOBTOPEHME
OCHOBHbIX  MPUEMOB  peLLeHus cucTem;
peleHne YypaBHEHUI C MNPUMEHEHWEM BCEX
npuemMoB  (pasfioXeHUs) Ha  MHOXWUTENW,
BBEAEHNSA HOBbIX HEU3BECTHbIX, MOACTAHOBKMW,

rpanuyeckoro MeToaa).



3. YCNoB1A PEANTN3ALNIN MPOTPAMMbBI ANCUNTTNTNHDBI
3/1 TpeboBaHMA K MaTepuasibHO-TEXHNYECKOMY
obecrneyeHunto

MporpaMmMoi yue6HOM AUCUMNINHBI peannsyeTcs B y4ebHOM KabuHeTe
MaTemaTuKu.
O6opypoBaHne y4yebHOro KabuHera:

*  MHOFO(PYHKUWOHaNbLHbIA KOMMNIEKC NpenojasaTens;

*  HarnggHbole nocobus (KOMNIeKTbl y4yebHbIX Tabnny, nnakaTos, MOPTPETOB

BblAAIOLLMXCA YYEHbIX-MaTEMATUKOB 1 Ap.);

*  VH(pOPMaUMOHHO-KOMMYHMKaTUBHbIE CPEACTBa,;

e 9KPaHHO-3BYKOBble NOCO6US;

*  KOMMJIEKT TEXHNYECKON AOKYMEHTALMUN, B TOM YMC/ie nacrnopTa Ha
cpefcTBa 06yYeHMs, MUHCTPYKLMM NO UX UCNOMb30BaHUIO U TEXHUKE
06€30MacHOCTHU;

e 6MBGNMOTEYUHbIA (HOHL.

3.2 WHhopmauymoHHOe obecrieyeHme
MH(popMaunoHHoe obecrevyeHne 06yyYeHNs COLEPXKUT NepeyveHb PEKOMEHAYEMbIX

yUebHbIX N3AaHNIA, VIHTepHeT-pecypcoB, JOMONMHUTENbHOW NUTEPaTYpbI.

OCHOBHbIE NCTOYHUKMN
1. bawmakoB M./. MaTemaTuka: anrebpa u Havyana mateMaTM4ecKoro aHanmsa,
reomMeTpust: yueb. ans cTyd. yuypexxaeHuin cpef. npod. obpasoBaHus / M.W.

bawmakoB. — M., 2016, M.,2018

2. bawmakoB M./. MaTemaTuka: anrebpa U Havyasia MaTemaTU4yeCcKOro aHanmsa,
reometpus. 3afaqyHuK: yueb. ons CTyd. yupexzaeHui cpe. npodg. obpasosaHus / M.W.

Bawmakos. — M., 2017.

[Ana npenopaBatenem

N3naraeTcsa B cnegyroLein pegakuunm:

O6 obpasoBaHun B Poccuinickoin degepauymmn: deaep. 3akoH ot 29.12. 2012 Ne 273-d3
(B peg. depepanbHbix 3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Neo 170-®3, oT 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
No 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 No 135-P3, oT



04.06.2014 Neo 148-d3, c n3Mm., BHeCeHHbIMN PefepanbHbIM 3aKOHOM 0T 04.06.2014 No 145-
@3, B pes. ot 03.07.2016, ¢ n3m. ot 19.12.2016.)

Mpuka3 MuHncTepcTBa o6paszoBaHna U Haykn PP ot 31 gekabps 2015 r. N 1578 "O
BHECEHUN W3MeHeHUn B (efepasbHbIi FOCYAapCTBEHHbI 06pa3oBaTe/lbHbI CTaHAapT
cpefHero obuiero obpasoBaHus, YTBEPXKAEHHbIA NpMKa3om MuHKUCTepcTBa 06pasoBaHuUs u
Hayku Poccuiickon ®epepaumm o1 17 mas 2012 r. N413"

lNepeyeHb VIHTepHeT-pecypcoB
NHTepHeT-pecypcehbl

1. www. fcior. edu. ru (MHMhopMaLNOHHbIE, TPEHUPOBOYHbIE N KOHTPO/IbHbIE
martepuansl).

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

3. OTKpbITbIN 6aHK 3agaHuii PUIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-

ege.

4. Exponenta.ru http;//www.exponenta.ru KomnaHus Softlint. O6pa3oBaTe/ibHbliA
maTeMaTuyeckuin cant. Matepuanbl s CTYLEHTOB: 3afayn C peLleHnaMu,
CNPaBOYHMK NO MaTemMaTuKe, 3/1EKTPOHHbIe KOHCY/bTauum.

5. NazeTa «MaTemaTuka» MN3gatenbckoro goma «llepBoe ceHTAGpa» http://mat.1septemr.ru

6. MaTemaTunKa B OTKPbITOM Konnemke http://www.matematiks.ru

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

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

9. EgWorld: Mup matemaTnyecknx ypasHeHuin http://egwjrld.ipmnet.ru

10. Bco afiemeHTapHas matemMaTuKa: CpefHAas MmaTeMaTUyecKasd MHTEPHET-LIKONA.
http://www.bym math.net

11. FeomeTpuyeckmnii noptan http://www.neive.by.ru

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

13. Anpjaktuyeckre MaTepuasbl No MHHOPMATUKE N MaTeMaTUKeE.
http://comp-science.narod.ru

14. AnckpeTHaa matematunka: anroputmel (npoekt ComputrAlgorithmTutor)
http ://rain.ifmo.ru/cat/

15. E'3 no matemaTuKe: MOArOTOBKA K TeCTUPOBaHWMIO http://www.yztest.ru

16. 3afayHVK 414 NOAroTOBKM K 0IMMNMagamM no maremaTtuke http://tasks.ceemat.ru

17. 3aHUMaTenbHas martematvka — LUKOJIbHUKaM (0nMmnuagbl, Urpbl, KOHKYPCbI MO
maTematuke) http://www.maht-on-line.com

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

19. MaTtematunyeckue aTioabl http://www.etudes.ru

20. Matematuka on-line cnpaBo4Has UHoOpMaLms B NOMOLLb CTYAEHTY
http://www.manhtm.hl.ru


http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-
http://www.exponenta.ru
http://mat
http://www.matematiks.ru
Http://www.math.ru
http://www.allmath.ru
http://egwjrld.ipmnet.ru
http://www.bym
http://www.neive.by.ru
http://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
http://www.manhtm.hl.ru

21. MaTtemaTuKa B MOMOLLb LWIKOJIbHUKY U CTYZAEHTY (TecTbl N0 matematuke online)
http://www.mathtest.ru

22. MaTemaTunKa gns noctynarmowmnx B By3ol  http://www.matematika.agava.ru

23. MaTtemaTumKa 1 nporpammupoBaHue http://www.mathhrog.narod.ru

24. MaTtemaTunyeckme onuMmnuagsl U onMMnuagHole 3agayun http://www.zaba.ru

25. CailT afemeHTapHOM matemaTukn Amutpua NywmnHa http://www.mathnet.spb.ru

26. TypHUp ropogos — MexayHapogHaa MateMaTuyeckaa onumnuaga ana
LWKONbHUKOB http://www.turgor.ru

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

pecypcos).
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4. KOHTPOJIb U OLIEHKA PEY/IbTATOB OCBOEHWSA YYEBHOM
ANCLUUMNNHBI

KOHTPONb M OLUEHKA pe3ynbTaTOB  OCBOEHMS  YUYeBHOW  AUCLMUMNINHBI
OCYLLEeCTB/SIETCS MpernogaBaTeNieM B MpOLEcCe MPOBefeHNS MPaKTUYECKUX 3aHSATUIA,
nabopaTopHbIX paboT, TecTMpoBaHMS, a TakKke B pe3ynbTaTe BbIMONHEHUS
06yyaloLWUMNCA MHANBUAYaNbHbIX 3afaHNIA, NPOEKTOB, UCCNeA0BaHWIA.

PesynbTaTbl  06YYEHMS  PacKpbIBAlOTCA  4Yepe3  YCBOEHHbIE  3HaHUA U

NPUOGPETEHHbIE YMEHUSA, HanpaB/ieHHble Ha NPUobpeTeHMe 06LWMNX KOMNETEHLUWNA.

Pe3ynbTaTbl 06y4YeHUs dopMbl U MeTOAbI KOHTPO/SA M OLEHKN
Ha ypoBHe yue6HbIX AeliCTBUIA pe3ynibTaToB 06y4YeHUs
3natb/MoHMMaTh:

e TpeacTaBneHNe 0 MaTeEMaTUKe Kak
YHUBEPCaNbHOM S13blKe HayKM;

¢ 3Ha4YMMOCTb MaTeMaTUKKN ANa Hay4YHO-
TEXHNYECKOIO nporpecca,

* OB/ajeHVe MaTeMaTUYECKMMM 3HAHNSMU U
YMEHUAMN, HEOBXOANMbIMU B
NMOBCEAHEBHOMN YKU3HU;

e [peacTtaB/ieHNE O MaTeEMaTNYECKUX
MOHATUAX KaK BaXKHEMLLINX
MaTeMaTn4eCcKnx mMogenax, no3BonALWnX
onucbkiBaTb N N3y4aTb Pa3Hble NMpPoLUEeCChI U
ABNEHUA;

* BO3MOXHOCTW akKCMOMaTn4eckKoro
MOCTPOEHNA MaTEMAaTUHECKUX TEOpVIVI;

e npeacTaBneHMe 06 OCHOBHbIX MOHATUAX
MaTeMaT1UYecKoro aHanmsa u Ux CBOCTBAX;

e pacnosHaBaTb reoMeTpuyeckne Urypbl Ha
yepTexax, MOAeNsxX U B peabHOM MUPE;

e TMpeACTaBNEHMIA 0 NpoLeccax U ABNEHUSIX,
VIMEIOLLMX BEPOSITHOCTHBIW XapakTep,
CTaTUCTMNYECKNX 3aKOHOMEPHOCTSIX B
peaslbHOM MUPE, OCHOBHbIX MOHATUSAX



* MaTeMaTMyecKoro aHaam3a u UX CBOMCTBAX;

* pacnosHaBaTb reOMeTPUYECKUe Urypbl Ha
YepTeXxax, MOAeNsX U B pealbHOM MUPE;

e MpefcTaBNeHWIA 0 NpoLieccax U SBNEHUSX,
MMEIOLLIMX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKNX 3aKOHOMEPHOCTSIX B
peasibHOM MUPE, OCHOBHbIX MOHATUSX
3N1EMEHTaPHOI TEOPUU BEPOSITHOCTEN

YMeTb:

YMEHNE CaMOCTOATE/IbHO ONnpeaenaTb Lenn

DEeATENbHOCTU U COCTaB/ATL MaHbl AEATENTBHOCTH;

BnageHne mMeTogamMn OoKa3aTenbCTB U

anropuTMOB PELLEHUS, YMEHWE UX NPUMEHSITb,
NPOBOANTbL A0Ka3aTe/lbHbIE PACCYXKAEHUS B X0/e
peLLeHns 3aaau;

BNazieHne CTaHAApPTHbIMU NpUeMamm

PeLleHNst paLMoHaNnbHbIX U MppaLMOoHabHbIX,
MoKasaTe/lbHbIX, CTEMEHHbIX, TPUFOHOMETPUYECKNX
YPaBHEHWI N HEPABEHCTB, MX CUCTEM;
CMONb30BaHNE FOTOBbIX KOMMbIOTEPHbIX
nporpamm;

»

»

B/lafieHWe OCHOBHbLIMMW MOHATUAMMW O NIIOCKUX
1 NPOCTPAHCTBEHHBIX FEOMETPUYECKUX (PUTYpaXx,
MX OCHOBHbIX CBOMCTBAX;

MCMOJIb30BaHNE rOTOBbIX KOMMbIOTEPHbIX
nporpaMm, B TOM Yuc/e 418 Noucka nytu
PeLUeHns N UNNKCTPaLUX PeLLeHns YpPaBHEHNI 1
HepaBeHCTB;

B/lafileHne YMeHNeM XapakTepu3oBaTb
noseseHve yHKLMIA, NCNONb30BaHNe
MOSTYYeHHbIX 3HaHWIA 4N1S ONUCAHWUA U aHanm3a
peasibHbIX 3aBUCUMOCTEN;

NPUMEHEHME N3YUYeHHbIX CBOMCTB
reoMeTpMUecKnx uryp v popmyn ana peLleHms
reomMeTpUYecKmX 3afay 1 3afay ¢ NpakTMyYecKnm
cofiepXaHuem;

BflafieHMe HaBblKaMu KCMOJIb30BaHUSA
FOTOBbIX KOMIMbKOTEPHbIX MPOrpamMmm npu
peLleHnn 3apay.

YCTHbI 0Mpoc, aHaIn3 NPakTUyYecKon paboTsl,
caMoCTOsATe/IbHble paboTbl, KOHTPO/IbHbIE PaboThl,
9K3aMeH.



NNAHUPOBAHUME YUYEBHbIX 3AHATUIA C UCMOJ/Ib3OBAHMEM AKTUBHbIX
N MHTEPAKTVBHbBIX ®OPM N1 METOA0B OBYYEHUA

No
n/n

Tema yyebHoro
3aHATMSA

TpuroHomeTpuyeckasa un
nokasaresibHas hopma
KOMM/IEKCHbIX YmnCer.

MpsiMble 1 NIOCKOCTK B

MpPOCTpaHCTBe.
PelleHue
TPUTOHOMETPUYECKMNX
ypaBHEHWNIA
MOBbILLIEHHOW
C/TIOXXHOCTH

Mnowaab NOBEPXHOCTH

yacTein LWwapa
MpuGAMKeHHbIe MeTOoAbI
BbIYMC/IEHNSA
onpeseneHHoro
nHTEerpana

AKTUBHbIE U
NHTEPaKTUBHbIE
(PopMbI 1 MeTo/bl
06y4eHus
pasbop
KOHKPETHbIX
cUTyaumin
MeToZ paboTbl B MasibIX
rpynnax: Kpyrnblid CTON
meTog «Cutyaums-
ynpaKHeHue»

MeTo[, «MO3roBOM
LUTYPM»
AenoBas urpa

(hopmupyemble yHMBepCa/IbHble
yuyebHble AencTBus

NINYHOCTHbIE

JINYHOCTHbIE, KOMMYHWUKaTUBHbIE

NO3HaBaTe/IbHbIE.

perynaTuBHbIE

KOMMYHWKaTUBHbIE, IMYHOCTHbIE



NNCT NBMEHEHUI N AOMOJ/THEHW, BHECEHHbIX B
PABOYYHIO NMPOIrPAMMY

Ne M3MeHeHMA, AaTa BHeCeHUs Wn3MeHeHuA; Ne
CTpaHuUbl C UBMEHEHNEM;

BbI/1O CTANO
OcHoBaHue:
Mognuch Nnua BHeCLLEro n3MeHeHNs

Ne M3MeHeHus, faTa BHECEeHUA Wn3MeHeHus; Ne

CTpaHuLbl C N3MEHEHWEM;

BbINO CTANO
OcHoBaHue:

Moannch Nnua BHeCLEero N3mMeHeHns

No M3MEHEHUsi, AaTa BHECEHMA W3MeHeHUs; No

CTpaHuLbl C U3MEHEHWEM;

BbI/1O CTAO
OcHoBaHMe:

Moanuce Nnua BHECLLEro N3MeHeHNs

No M3MeHeHMs, faTa BHeCeHUs M3MeHeHus; Neo

CTpaHuLbl C U3MEHEHWEM;

Bbl/10 CTANO
OcHoBaHueE:

Moanuck Nnua BHECLIEro N3MEHEHNS
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MUHUCTEPCTBO CENbCKOrO X03AiCTBA U NPOA0BONLCTBMS CaMapCKoi 06/1acTu

CopepxaTenbHasa akcnepTmnsa paboyelr nporpammbl y4e6HOro npegmerta
OYIl.01 MatemaTnka

35.01.14 MacTep No TeEXHMYECKOMY 0OCMY>XUBAHUID N PEMOHTY MalUlMHHO-TPAKTOPHOro napka

«AneKceeBCKoe NpodeccroHanbHoe YUnnuLe»

QKCIEPTHOE SAKJ/TIOYHEHWE

HanmMmeHoBaHMe 3KCNEpPTHOro nokasarens

3KcnepTmsa pasgena 1«lMacnopT nporpaMmbl y4ebHOro npegmetas
TpeboBaHMA K yMEHUAM U 3HAHMAM COOTBETCTBYIOT NepeyncneHHbIM B TEKCTE MPUMEPHOI nporpaMme
B nyHkTe 1.3 ykaszaHbl OK, Ha (hopMupoBaHue KOTOPbLIX OPUEHTUPOBAHHO COAepXaHue npeameTa
JKcnepTmsa pasgena 1 «CTpyKTypa W cofepXXaHue y4ebHOro npegmera»
CogepxxaHue B/UAO0B y4ebHOI AeAaTeNbHOCTM B MPUAoXeHUn «KOHKpeTu3aLuns pesynbTaToB OCBOEHWS NpeamMeTas» COOTBETCTBYeET
TpeboBaHWs K pesynbTaTaM npegmeta (<yMeTb», «3HaTb»).
CogfepxxaHue npunoxeHns «KoHKpeTM3aLms pesynbTaToB OCBOEHUSA NpeAMeTa» paspaboTaHo ¢ opueHTaumein Ha OK.
CTpyKTypa nporpaMmsl y4e6HOro npegmeta COOTBETCTBYET MPUHLMUMY €4UMHCTBA TEOPETUYECKOrO U NPaKTUYECKOr0 06YYeHNS.
CopepxaHue Tabnuupl 2.2. COOTBETCTBYET NPUIOXKEHUIO «KOHKpeTU3aLmna pesyibTaToB OCBOEHWA NpeaMeTar.
YPOBHM YCBOEHUSI COOTBETCTBYIOT BMAAM Y4eOHON AeATENbHOCTY B pasgene.
Copfep)xaHue camocTosTe/IbHOl paboThl CTYAEHTOB HanpaB/eHO Ha BbINOAHEHMe TpeboBaHW K pe3ybTaTaM OCBOEHUS mpegmeTa
(«yMeTb», »3HaTb»).
®opMynMPOBKU CaMOCTOSTENbHOW paboTbl MOHUMAKOTCS 0JHO3HAYHO.
Pasgenbl nporpaMmbl y4e6HOro npefmeta BblAe/eHbl ANAAKTUYECKM LieiecoobpasHo.
CofepxaHune y4ebHOro matepumana COOTBETCTBYET TPEOOBaHNAM K 3HAHUAM W YMEHUSAM.
O6beM BpeMeHW JOCTATOYEH /151 OCBOEHWS YKa3aHHOI0 cofepxaHus yu4ebHOro matepumana.
O6bemM 1 cofiepxaHve nabopaTopHbIX U MPaKTUYECKUX paboT onpeseneHbl AUAAKTUYECKN LLe1ecoobpa3HO 1 COOTBETCTBYIOT TPe6OBaHUAM
K YMEHUAM W1 3HAHUAM.
MpumepHaa TeMaTKa KypcoBbIX paboT COOTBETCTBYeT LefsM 1 3afaqyam OCBOeHUs yuebHOro npegmeta (MYHKT 3anofHAETCs, ecv B
nporpamme npegmerta npegycMoTpeHa Kypcosasi pabota).
JKcnepTusa pasgena 3 «YcnoBua peannsaumm nporpaMmmbl npegmMerar»
MepeuncneHHoe 060pyaoBaHMe 06ecnevnBaeT NPOBEAEHNS BCEX BUAOB NPAKTUUECKUX 3aHATWI , NPeAYCMOTPEHHbIX NPOrpaMmoi
y4yebHOro npegmera.
MepeyeHb peKOMeHAYEMOWN OCHOBHOW 1 AOMONHWUTENBHOW NUTEpaTypbl BKIHOYAOT 06LLeJOCTYMHbIE UCTOUHUKN.
MepeyncneHHble VIHTepHET-pecypebl akTyanbHbl U LOCTOBEPHbI.
MepeyncneHHble UCTOYHUKN COOTBETCTBYHOT CTPYKTYPE M COLEPXaHWI0 NporpaMmbl y4ebHOro npegmeTa.
NH®hopMaLMOHHbIE UCTOYHUKM YKa3aHbl C YYETOM COZEPXaHus npegmeTta.
OkcnepTusa pasgena 4 KoHTposb 1 OUeHKa pe3ynibTaToB 0CBOEHUA MpefMeTa
OCHOBHble MOKa3aTenn OLEHKW pe3ynbTaToB 06yYeHWUs MO3BOAAIOT OLHO3HAYHO AMAarHOCTUPOBaTL YPOBEHb OCBOEHUS YMEHUI 1 yCBOEHUE
3HaHUN.
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3KCrepTHast OLieHKa

HET

3aK/HOYeHne
OTCYTCTBYET

MpeacTaBneHHas rocyAapCTBEHHbIM OO XKETHLIM MPOMeCcCHOoHabHbIM 06pa3oBaTe/lbHbIM yupexaeHnem Camapckoit 06nacTtu

Mprme
YaHue



21.

HanmeHoBaHue (*JODM N METOA0B KOHTPO/IA U OLEHKN OCBOEHHbIX yMEHMVI N YCBOEHHbIX 3HaHWIN TOYHO K O1HO3HA4YHO ONuUcbiBaeT

ha
npoLeaypy arrectayuu.
22.  ®opMbl 1 METOAbI KOHTPONA M OLLEHKM NO3BONSAET OLEHWUTb CTENeHb OCBOEHUS YMEHWI 11 OCBOEHUS 3HAHWIA. na
23. B npunoxeHne No 1lykasaHbl y4eOHble 3aHATUSA C UCMOMb30BAHWEM aKTUBHbIX U MHTEPAKTUBHbLIX (DOPM M METOLOB 00YYEHHS. Ja
24, B npunoxeHne Ne 2 ykasaHbl MepedyeHb pedepatos ( LOKNaL0B), MHAUBULAYabHLIX MPOEKTOB ha
3AKMKOUEHWE (13 Tpex anbTepHAaTUBHbIX NO3ULWIA CresyeT BblGpaTb OfHY) ha HeT
MporpamMmmMa AUCLMMANHBI MOXET 6bITb PEKOMEHA0BaHA K YTBEPXKAEHNIO na
MporpamMmMy AMCLUMNANHBI ClefyeT peKOMeHA0BaTh K 4OpaboTke
MporpamMMy AUCUMNAVHBI CNefyeT peKOMeHA0BaTb K OTK/IOHEHUIO
3ameyaHusa v peKOMeHAaunn 3aKcnepTa no ,qopa60TKe
Pa3paboTumK nporpaMmmeil /T".1. NeTtposa / Mpeacepatens MK — /H.B. 3otoBa/
20 /? T « At » *[> 20N T,
3am. gupekTtopa no YTIP /IK.®. ViBaHOBa/
«A#» 20/9 r.
BHenn 3amectuTenb gnpekTopa no YTMP HeTeropckoro rocyaapCTBEHHOro TEXHUKyMa
JOomKHOCTb, MecTo paboThbl
aA .., / H.M. TumakoBa /
A\
«2% »
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