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Paboyasa nporpamma y4ye6Hol gucumnianHbl Matematunka: anrebpa u Havyana
MaTeMaTM4ecKoro aHanusa, reomeTpus paspaboTaHa B COOTBETCTBUU C
TpeboBaHNSAMKN (hefepasrbHOro rocyaapCcTBeHHOro o6pasoBaTe/lbHOro craHgapTa

cpefHero  obuwero obpasoBaHua(ganee -  ®rocC), (hepepanbHoOro
rocyfapCTBeHHOro cTaHjapTa cpegHero npodeccMoHanbHOro o6pa3oBaHus
(nanee - CIMO) npodeccun 35.01.11 «MacTep CeNbCKOXO3AWCTBEHHOIO

MPOM3BOACTBA»,  PEKOMEHAauuaMM No opraHusauuMnm MnonyyeHUs CpegHero
obuiero o6pasoBaHMA B rMpedenax OCBOEHUA o06pa3oBaTe/ibHbIX MNporpamm
cpefHero npoeccmoHanbHOro o6pasoBaHMA Ha 6a3e OCHOBHOro 06Lero
obpasoBaHMsi C y4yeTOM TpeboBaHWI  (hefdepanbHbIX  FOCYAapCTBEHHbIX
obpas3oBaTe/ibHbIX CTAH4APTOB W MOJly4aeMoi cneuuasbHOCTU WaK npogeccum
cpegHero  npodeccumoHanbHOro  o6bpasosaHuMs  (NMcbMo  [enapTtaMeHTa
rocyfapCTBeHHON NOMUTUKU B cdepe NOAroTOBKM paboumx kagpos u AMNO
MwuHo6pHayku Poccum ot 17.03.2015 Ne 06-259), npumepHOi nporpaMmbl
yuyebHON gucumnanHbl MaTtemaTumka: anrebpa M Hayana MartemaTu4yeckoro
aHanusa, reoMmeTpusi And npoeccroHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3alui,
PEKOMEH0BAHHO depepanbHbIM rocyfapCTBEHHbIM aBTOHOMHbIM
yupexaeHmem «®enepanbHblii UHCTUTYT pasBuTUS 06pa3oBaHus» (ganee -
PrAy «dMPO») B KayecTBe MNPUMMEPHON nMporpamMmbl A8  peannsauunm
OCHOBHOIM npodeccnoHanbHom obpasosatenbHol nporpammbl CMO Ha 6ase
OCHOBHOro o6uwero o6pa3oBaHMA C MNONYYEHMEM  CpefHero  o6uero
obpasoBaHus, npoTokon Ne 3 oT «21» uona 2015, pernctpaunoHHbIA HOMeEp
peueH3nn Ne 375 oT «23» uong 2015r. drAy «dUNPO».

MaTtemaTtuka n3yyaetcs Kak 6a30Bblii y4eOHbIl npeamet

06Lweobpa3oBaTeNnbHOro LUMKAa NPoghecCUoHanbHbIX 06pasoBaTe/ibHbIX NMPorpamMm
no npodgeccun CI1O TexHuyeckoro npoguna Ha 6Gase OCHOBHOro (o6uiero)
obpasoBaHua 35.01.11 «MacTep CeNbCKOXO3ANCTBEHHOIO MPOU3BOACTBAY,
BXOAALWEN B cOCTaB YKpyrnHeHHOW rpynnbl npogeccuin 35.00.00 CenbCKoe,
NnecHoe 1 pbibHOe X035MCTBO.
OpraHnsauuns-paspaboTumk: FocygapcTBeHHOe 6HKETHOe MNpogeccMoHarbHoe
obpa3oBaTenbHOE  yupexpaeHwue Camapckoi obnactu «AJleKceeBCKoe
npoeccnoHanbHoe yunnuuie» n. AaHrapf, ANeKceeBCKMin panoH, Camapckas
obnacTb.



COLAEP>XAHWNE

1 Macnopt paboueli nporoaMmbl 06LLe06pa3oBaTelbHON Y4e6HOM
ANCLUNNHBI.

2. CTOyKTyoOa 1 cofepxaHue o6uieobpasoBaTeibHON Yy4e6HOM
ANCLUUNINHBI.

3. YcnoBus oeanusanuu paboueil nporpaMmbl 0614e06pa3oBaTebHOI
YyUYeObHON AUCLMNINHBI.

4. KOHTOO/b U ONEeHKa pe3ynbTaToB 0CBOEHUS 06LLe06pa3oBaTe/lbHOM
YyueOHOI ANCLMNAVHBI.



1. MACMOPT NMPOrPAMMbI YYEBHOW ANCUNMNNHBI

MATEMATWKA: anrebpa v Hayana MmatemMaTtu4yeckoro aHanmsa, reomeTpus

1.1. O6nacTb NPUMEHEHUsI NPorpamMMbl Y4e6HOW ANCUMNNHbI

Mporpamma y4de6Hon pucuunanmHel MATEMATUWKA: anrebpa u Havana
MaTeMaTM4yeCKOro aHanvsa, reoMeTpus ABMAETCA 4acTblo 006Lle06pa3oBaTe/IbHOr0O
umkna obpasoBaTenbHOM  nporpammbl  CIMO  — nporpammbl  NOAFOTOBKU
KBaNMMMUUMPOBaHHbLIX paboumnx, cnyxawmx (ganee - TMKPC) no npodeccuu
35.01.11 «Mactep  CeNnbCKOXO35MCTBEHHOrO  MPOM3BOACTBA»,  TEXHWUYECKOrO
npoguns npoeccmoHanbHOro o6pasoBaHms.

1.2. MecTo y4yebHoW gucunnanHbl B cTpykType MMKPC

YyebHasa AucuMnInHa SBNAAETCA  AUCUMNAMHON  06uieobpa3oBaTelbHOr0O
y4YebHOro uMKna B COOTBETCTBUM C TEXHMYECKMM MpouieM NpogecCUOHaNbHOro
0b6pa3oBaHuS.

Y4yebHas [AuCUMNINHA OTHOCMTCA K npeameTHon obnactm ®rOC cpefHero
obwero o6bpa3oBaHMA MaTeMaTuKa, 06uWenln n3 06s3aTeflbHbIX MPeAMETHbIX
obnacTei.

YpoBeHb O0CBOEHUA y4ebHOM ancuUNAnHbI B cooTBeTCcTBMU ¢ PIOC cpegHero
obuiero obpasoBaHus 6a30BbIiA.

Peanusaumns  cofepxXaHusa  y4yebHOM  AUCUMN/IUHBI npegnonaraeT
cobnogeHne  NpuHUMNA  CTPOro  MPEEeMCTBEHHOCTM MO  OTHOLWIEHWHO K
cogepxaHnto kypca MATEMATUKA: anrebpa ¥ Hayana maremaTtnyeckoro
aHanmn3a, reoMeTpmMsi Ha CTYrMeHW OCHOBHOIO 06Llero o6pasoBaHms.

B 10 Xe Bpemsa yyebHas agucumnimHa MATEMATUKA : anrebpa un Havana
MaTeEMaTUYeCKOro aHanmsa, reomeTpus Ansd npogeccuoHanbHbiX 06pa3oBaTe/lbHbIX
opraHusaunini o6nafaeT caMOCTOATE/IbHOCTbIO U LeNIbHOCTbLIO.

Pabouyas nporpamma yye6Hon gucumninHbl MATEMATUKA: anrebpa u
Hayajla MaTeMaTMYeCKOro aHanmsa, reoMeTpusa MMeeT MeXMPeaAMETHYI CBA3b C
0bueobpasoBaTe/ibHbIMU YYEOHBIMU AucuMnanHaMmn  «Pusmka», «MHOCTpaHHbIN
A3blK», «O06LLecTBO3HaHMe», «/HGpopMaTnKa»

M NpoteccUoHanbHbIMKM  AucCUUNANHAMU  «OCHOBbI  3N1EKTPOTEXHUKU», «OCHOBbI
npesnpYHUMAaTENbCTBAY.

1.3. Llenn v 3agaun gucuunnmHbl - TpeboBaHUA K MNaHUpPyeMbIM pesysibTaTam
OCBOEHUSA AUCLMUMNIINHBI:
CopepxaHue nporpaMmmbl «MaTtemaTuka: anrebpa M Havana MaTeMaTMyeckoro
aHann3a, reoMeTpuUs» Harnpas/ieHO Ha LOCTUXEHME CliefyoWnX Lenei:
¢ ob6ecneyeHne cPopMMPOBAHHOCTM MPEACTABNEHUI O COLMaNbHbIX, KYNbTYPHbIX U
NCTOPUYECKMX (paKTOpaxX CTaHOB/IEHNSI MaTeEMATUKW;
o obecrieyeHne  CHOPMUPOBAHHOCTU  JIOTUYECKOrO,  alrOPpUTMUYECKOTO  W”
MaTEMaTUYECKOro MblLLU/IEHNS;
e ob6ecneyeHne cCPOPMMPOBAHHOCTN YMEHUIW MPUMEHATHL MOMYYEHHbIE 3HAHUA MPU



peweHnn pasnnyHbIX 3agad;

» obecrneyeHre CGHOPMMPOBAHHOCTU MpPeACTaBNEHUA O MaTemMaTUKe KakK 4acTu
00LLeYenoBevYeCKOn KynbTypbl, YHUBEPCANbHOM $3blKe HayKW, M03BOJIAIOLLEM
OMUCbIBaTb W U3y4aTb peasibHble NPOLECChl N SABIEHUS.

B nporpamMmy BKAHOYEHO COAepXXaHWe, HamnpaB/fieHHOe Ha (opMupoBaHue y
CTYZIEHTOB KOMMNETEHUNN, He0O6X0AMMbIX A1 KayecTBeHHOro ocsoeHua O TOM CrMo
Ha 0a3e OCHOBHOro o6uiero o6pas3oBaHWA C MONyYeHMEeM CpefHero o6uiero
obpa3oBaHMsA MporpaMmMmbl MOATOTOBKM KBaIMPULUPOBAHHbLIX paboumx, cnyxamx
(MMKPC).

N3yyeHne yuebHOM aucumnauHbl  MaTematmka: anrebpa w  Havana
mMaTemMaTMyecKoro aHaausa, reoMeTpus 3aBepLlaeTca WTOroBOM arTectauyuein B
(hopme 3k3ameHa B pamkax ocBoeHuss TIMKPC Ha 6a3e OCHOBHOro o06Liero
obpasoBaHus.

14 Pe3ynbTaTbl OCBOEHUSA YYEOHOW AUCLUUNNNHBI
Pe3ynbTaTbl 0CBOEHUSA YYeOHOW ANCLUUNINHBI:

JIMYHOCTHBbIX:
- C(hopMMPOBAHHOCTb NpPeACTaB/IEHN O MaTeMaTUKe KaK YHWBEPCa/lbHOM $3blKe

HayKW, cCpeacree MoaennmposaHuA ABNEHUA 1 npoueccoB, unpeax M MeTogax
MaTeMaTUKWu,

- MOHMMaHWe 3HAYUMMOCTU MaTeMaTUKU AN HayYyHO-TEXHUUYECKOro Mporpecca,
CHOPMMPOBAHHOCTL OTHOLLEHMS K MaTeMaTUKe KaK K 4acTu 06LieYenoBeyecKoi

KyNbTypbl 4epe3 3HAaKOMCTBO C MWCTOPWEl pa3BUTUA MaTeMaTUKK, 3BOMOLIMEN
MaTeMaTUYECKNX NAEN;

- pasBnutne  n10rnyeckoro MbILLUTEHUA, MPOCTPaHCTBEHHOTIO BOO6pa)KeHI/IFI,
a]'IFOpVITMI/I‘-IeCKOI7I KynbTypbl, KPUTNYHOCTN MbILLTEHNA Ha YPOBHE, HGOGXO,D,VIMOM

ana éyayulein npodeccnoHanbHoOM AeATeNbHOCTH, AN8 NPOAOC/IXKEHUSA 06pa3oBaHMsA U
caMo06pa3oBaHus;

- OBflafjeHne MmaTemMaTUUYeCKMMN 3HaHUAMWU W YMEHUAMM, HeobXoAWMbIMU B
NMOBCEAHEBHON XXWU3HW, AN OCBOEHUS CMEXHbIX eCTeCTBEHHOHAYUHbIX AUCLUUNINH W©
ANCUMNAMH NPOMeCcCUOHANbHOIO LMKna, AN18 nofyyeHns obpasoBaHMsA B 0671acTsX,
He Tpebyrowmx yrny6neHHoM mateMaTUyYecKom NoAroTOBKMY;

- TOTOBHOCTb M CMOCO6HOCTL K 006pa3oBaHMIO, B TOM 4YuUCne camoobpasoBaHuio,
Ha MNPOTAXEHUN BCEN XXW3HW; CO3HATE/NbHOE OTHOLWIEHWE K HenpepbiBHOMY

00pa3oBaHNIO KaK YC/OBUIKO YCMEWHOW npogeccCMoHanibHOM W 06LLECTBEHHOW
[esATeNbHOCTH;

- TOTOBHOCTb W CMNOCOGHOCTb K CaMOCTOSTE/NIbHOW TBOPYECKOW W OTBETCTBEHHON
NeaTeNbHOCTY;

- TOTOBHOCTb K KO/M/EKTUBHOI paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMM B
o6pa3oBaTe/ibHON, 06LECTBEHHO MONE3HOM, Yy4ebHO-nCcCneA0BaTENbCKON, NPOEKTHOW
N Apyrux Bupax AesiTeNbHOCTW;- OTHOLLUEHWE K NPOMECCMOHaNbHON AeATeNbHOCTU
Kak ~ BO3MOXHOCTM  y4yacTus B PELIeHUN  JINYHBbIX, 06LLECTBEHHBIX,
rocyapCTBeHHbIX, 06WEeHaLMOHaNbHbIX MPo6eM;



* METANPEAMETHbLIX:

~ YMEHMNE CaMOCTOATE/NbHO OrpeaendaTb uenn AeATesibHOCTU N COCTaB/ATb [MJiaHbl
[EATENBbHOCTU, CaMOCTOATE/IbHO OCYLLECTB/IATb, KOHTPO/IMPOBaTb N KOPPEKTUPOBATb
[eATE/IbHOCTb, ncnosb3oBatb BCE  BO3MOXHbIE  pecypcbl And  AOCTUXKEHUA

MOCTaB/1IEHHbIX LI,€I'I€VI n peanns3aunn nyaHoOB AEATENILHOCTN, BbI6VIpaTb yCnewHble
CTpaTernn B pas/siMv4HbIX CUTYaLUNAX;

—YyMeHMe NPOAYKTUBHO 06LaThCs WM B3aMMOAENCTBOBATL B MPOLIECCE COBMECTHOVA

OeATeNIbHOCTM,  YYWUTbIBaTb  MNO3MLMKM  APYTMX  YYaCTHUKOB  AesTe/IbHOCTH,
3(h(heKTUBHO paspellaTb KOH(INKTbI,

—BNafleHne HaBblKaMW MO3HaBaTe/bHOM, Y4YeOHO-UCCNef0BaTeNbCKON U MPOEKTHOM
AEATENbHOCTM, HaBblKaMM paspelleHns npob6nem; CMOCOOHOCTb M TFOTOBHOCTb K
CaMOCTOSATENbHOMY MOUCKY METOAOB peLUeHUs MPaKTUYeCKUX 3afgad, MPUMEHEHUIo
Pa3IMYHbIX METOO0B MO3HAHUS;

— TOTOBHOCTb M  CMNOCOGHOCTb K  CAMOCTOSATE/IbHOW  MH(OPMALMOHHO-

Mo3HaBaTe/IbHON [eATEeNbHOCTU, BK/IKOYAasA YMeHWe OpPMeHTUPOBATbCA B Pa3/IMYHbIX

NUCTOYHMKAX  MHoOpMaLuUW,  KPUTMYECKN  OLeHuBaTb W WHTepnpeTupoBaTtb

MH(OpMaLUIO, MONYYaEMYHO U3 Pa3IMUYHbIX UCTOYHUKOB;

- BnafieHne A3bIKOBbIMWU CpPEACTBAMW: YMEHME $ACHO, JIOTUYHO U TOYHO M3Maratb
CBO TOYKY 3PEHMSA, UCMOb30BaThb afleKBaTHbIE A3bIKOBbIE CPEACTBa;

- B/lafleHne HaBblKaMu MoO3HaBaTe/IbHOW pedieKCMM KakK O0CO3HaHWUA COBepLUaeMblX
L0EeNCTBUIA N MbICNUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB Y OCHOBAHWM, rpaHuL, CBOEro
3HaHMA N He3HaHWUSA, HOBbIX MO3HAaBaTe/NbHbIX 334a4y U CPeACTB A/1 UX LOCTUKEHUS;

- LEeNneyCcTpeM/IEHHOCTb B MOWCKaX W NPUHATUW peLlleHWUid, co06pasnTelbHOCTb U
NHTYNUWS, pasBMTOCTb MPOCTPAHCTBEHHbIX  MPeLCTaBIeHUN; CMOCO6HOCTb
BOCMNPUHUMATbL KPacoTy Y rapMOHUIO MUPa,;
*  MpeaMeTHbIX:

- C(hOpMMPOBAHHOCTb MPEACTaBNEHUI O MaTeMaTUKe KakK Y4aCcTu MUPOBOW KyNbTypbl U
MecTe MaTemMaTVKU B COBPEMEHHOM LMBWUAU3ALUKM, CNoco6ax OMucaHUs SABNEHWIA
peanbHOro MmMpa Ha MaTeMaTUYeCKOM AA3bIKE;

- C(hOPMUPOBAHHOCTb  MPEACTaB/IEHNA O  MaTEMATUMYECKMX  MOHATUAX  Kak
BXXHEWLLMX MaTemMaTUyeCcKUX MOZLENAX, NO3BOMAKLWMX OMUCbIBATb U U3y4yaTb pasHble
npoueccbl U ABMEHUS; MOHUMAHWE BO3MOXHOCTW aKCMOMaTU4YecKoro mnoCcTpoeHus
mMaTemMaTM4yecKnux Teopwuil; - BnNajeHWe MeTo4amMu [0Ka3aTenbCTB W airOPUTMOB
peLleHns, yMeHue WX MNPUMeHATb, NPOBOAUTbL [0Ka3aTe/lbHble PacCyXAeHWs B Xofne
peLleHuns 3agay;

- BNafleHne  CTaHAApTHbIMW  MPUEMaMW  pelleHus  pauuoHaNibHbIX U

MppaunoHanbHbIX, NMOKa3aTe/lbHbIX, CTeMNeHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUI ©

HepaBeHCTB, MX CUCTEM; UCMOJ/Ib30BaHNE TOTOBbIX KOMMbIOTEPHbLIX MPOrpaMm, B TOM

yncne AN MNOWCKa NYTU peleHns U WAMICTpauMn  pelleHns YpaBHEHUR 1

HepaBeHCTB;

- C(hOPMMPOBAHHOCTb MNPeLCTaBNeHNA 06 OCHOBHbIX MOHATUAX MaTeMaTuyecKoro

aHanM3a W WX CBOWCTBAax, BfafjeHMe YMEeHWEM XapakKTepu3oBaTb MOBeAeHue

(YHKLMIA, MCNONb30BaHME MOMYYeHHbIX 3HaHWIA 419 OMMCaHWUA U aHaim3a peasbHbIX
3aBUCUMOCTEW;

B/1laileHne OCHOBHbIMU MOHATUAMMU 0 MNTOCKUX n NPOCTPaHCTBEHHbLIX



reoMeTpuyecknx urypax, MX OCHOBHbIX CBOMCTBax; CHOPMMPOBAHHOCTb YMEHUS
pacrno3HaBaTb reoMeTpuyecKkuMe QUrypbl Ha 4yepTexax, MOAeNnsx U B pPealbHOM
MUpe; NPUMEHEHWME W3YYEeHHbIX CBOWCTB FeOMEeTpuYeckmx uryp u hopmyn ans
peLLeHNs reoMeTpMUYeCcKnX 3adad v 3agad Cc NpakTUYeCKNUM COLep>KaHNEM;
—C(hOPMMPOBAHHOCTb NpPeACTaB/IEHNIA O npoueccax U ABNEHUAX, UMEOLLUNX
BEPOSATHOCTHbINA XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peaslbHOM MUpE,
OCHOBHbIX MOHATUAX 3/1eMEHTApPHON Teopuu BEPOATHOCTEN; YMEHWIn HaxXoAUTb W
OLleHNBAaTb BEPOATHOCTU HACTYMN/IEHNS COOLITUIA B MPOCTEMLLNX MPAKTUYECKNX
CUTyauMsaxX N OCHOBHblE XapaKTEPUCTUKM CyyarHbIX BENYWH; - BfafeHue
HaBbIKaMW MCMOJIb30BaHUSA TOTOBbIX KOMMbIOTEPHbLIX MPOrpaMmMm Npu pelieHnn 3ajad.
OcBoeHVe cofep>aHua yuyebHOW aucumnavHbl MaTemaTuka obecreymBaet
(hbopMupoBaHNE N pas3BUTME YHUBEPCANIbHbLIX Y4eOHbIX OEWCTBUIA B KOHTEKCTE
MPeeMCTBEHHOCTM (POPMMPOBAHMSA OOLLNX KOMIMETEHLNIA;

- BNafileHNWe HaBblKaMW WCMO/b30BaHUSA TOTOBbIX KOMMBIOTEPHbLIX MporpamMm npu
peLleHnn 3afau.

OK 1 TloHuMMaTb CYLIHOCTb M CcOUManbHYK 3HA4YMMOCTb Oyayule npodeccun,
NPOSABNATb K HE YCTONUYMBLINA MHTEpEC.

OK 2. OpraHn3oBblBaTb COOCTBEHHYIO [AeATe/IbHOCTb, UCXOAS U3 LEenu 1 cnocobos ee
AOCTVIKEHUA, onpefeneHHbIX PYKOBOAMTEEM.

OK 3. AHanusmpoBatb pabouyio CcUTyauuto, OCYLLECTBAATb TEKYLWMUA N WUTOroBbliA
KOHTPO/b, OLEHKY U KOPPEKLMI0 COBCTBEHHON AesATeNbHOCTU, HECTU OTBETCTBEHHOCTb
3a pe3y/nibTatbl CBOEN paboThl.

OK 4. OcyuwectBnaTb MNOUCK MHMoOpMaunu, Heobxoammon Ans 3(PEeKTUBHOIO
BbINOJIHEHWNA NMPOMECCUOHANbHBIX 3ajay.

OK 5. Wcnonb3oBaTb  WH(POPMaLUNOHHO-KOMMYHUKALWOHHbIE  TEXHOMOIMU B
NpogecCMoHaNbHON AeATeNbHOCTH.

OK 6. PaboTaTtb B KOMaHfe, 3((eKTMBHO 06LaTbCA C KOJ/iIeramMn, pPyKOBOACTBOM,
KIMeHTamu.

OK 7. OpraHu3oBbIBaTb COOCTBEHHYI AEATENbHOCTb C cob6nogeHnemM TpeboBaHMIA
OXpaHbl Tpyfa ¥ 3KOI0rnyeckor 6e3onacHoOCTM.

OK 8. McnonHATb BOMHCKYO 0643aHHOCTb, B TOM YMCNE C NPUMEHEHMEM MOJTYUYEHHbIX

Buabl yHMBepcasbHbIX YY4eOHbIX Ob6uime KoMNeTeHU NN
NencTBUIA
(8 cootBeTcTBUN ¢ PIOC CIMTO no
nooJleccun”™

JINYHOCTHbLIE OKI. MoHUMmaTb CYLLHOCTb U CoUManbHyo
(obecneymBatoT LLEHHOCTHO-CMbICNIOBYHO 3HauMMOCTb CBOei ByayLLeii npodeccun,
OpMEHTALMI0 06YYatOLWNXCSH U OPUEHTALMIO B nposiBAATL K Hell YCTOWYMBLIA MHTEpEC,
counasibHbIX PONAX U MEX/TMYHOCTHbIX OKS3. AHanunsmposaTtb paboyyto
OTHOLLEHWSIX) CUTYaUMIo, OCYLLECTBNATL TEKYLLNIA 1

NTOrOBbI KOHTPO/Ib, OLEHKY W
KOPPeKLM0 CO6CTBEHHOIN AeATENbHOCTH,
HeCTN OTBETCTBEHHOCTb 3a pe3y/bTaTbl
CBOEN paboThl.



PerynituBHble: OK2. OpraHu3oBbIBaTb COOCTBEHHYIO
Lenenonaradne, nnaHNpoBaHue, [EATENbHOCTb, BbIGUPATL TUMOBbLIE METOAbI U1
CNoco6bl BbINOIHEHNUS
OK 7. OpraHu3oBbiBaTb CO6CTBEHHYIO
[eATeNbHOCTb C COBM0AeHNEM TpeboBaHWMiA
OXpaHbl TPy/a 1 3KONOrM4Yeckoin 6e30nacHOCTM
MPOrHO3MPOBaHNE, KOHTPO/b (KOpPEKLUMS),
camoperynauus, oueHka (obecrneunsaroT
OpraHm3auuio 0by4varoLMMmnCs CBOeiA
y4YebHOW [AesTeNnbHOCTH)

OK3. AHanuanposatb paboyyro cuTyauuto,
OCYLLEeCTBATb TEKYLLMNIA N UTOFOBbII
KOHTPO/b, OLIEHKY M KOPPEKLMIO
COOCTBEHHO ESATENIbHOCTUN, HECTU
OTBETCTBEHHOCTb 3a pe3yNbTaTbl CBOE

paboThbl
lNo3HaBaTe/bHbIe OK4. OcyuecTBnaTb NOUCK U UCMO/b30BaHME
(obecneumBatoT MCCNeA0BATENBCKYHO NHopMaLMK, Heo6X0AUMOIA ANs 3(EKTUBHOIO
KOMMETEHTHOCTb, yMeH1e paboTaTb ¢ BbIMOJIHEHWSA MPOMeCCMOHaNbHbIX 3aau,
NH(hopMaLveir) MPO(ECCUOHANLHOIO 1 IMYHOCTHOFO PasBUTUS,
OK5. Mcnonb3oBatb MHPOPMaLMOHHO-
KOMMYHMKaLNOHHbIE TEXHONOTUN B
NpotheccroHaNbHOWN AeATeIbHOCTH,
KoMMYyHUKaTUBHbIE OKG6. PaboTaTb B KO/INEKTUBE N B KOMaHJe,
(obecneumBatoT coumanbHy0 3 heKTUBHO 06LLATLCA C KONleramu,
KOMNETEHTHOCTb N YYET NO3NLNN OPYTUX PYKOBOZCTBOM, NOTpebuTenamu,
Noaen, ymeHve cnyLuaTth U BCTynaTh B
Jmnanor, y4yacTBoBaTb B KO/IJIEKTUBHOM OK 8. McnonHATb BOMHCKYH 00653aHHOCTb, B TOM
06CcyXaeHUn npobnem, B3aumogelicTsoBatb n  4ncne c NMPUMEHEHWEM MOJTy4EHHbIX
COTPYAHNYATL CO CBEPCTHUKaMN U NPOeCCHOHaNbHbIX 3HaHWI (4N OHOLLER).

B3pOC/bIMK)

1.5 KonnyecTBO 4acoB Ha OCBOEHME MPOrpamMmMbl y4ebHOM ANCUMNNINHBI

MakcuMasnbHasa yyebHas Harpyska obyuvatouierocs - 428 4acos, B TOM YUC/IE:
- 0ba3atenibHaa ayguTopHasa yyebHas Harpyska obyvatouwierocsa - 285 4acos;
- camocTosTeNnbHaa paborta obyuvatouieroca- 143 4acos.



2. COAEPXXAHUE YUYEBHOW ANCLUMNHBI U
TEMATUYECKOE MJIAHUPOBAHWE

9.1. O6beM y4ebHOM ANCUMNANHBI U BUAbl Y4e6HOW paboThl

Bug yuebHon paboThbl O6bem 4vacoB
MakcumMasibHas yuebHasa Harpyska (Bcero) 428
Ob6s3aTenbHasa ayagmMTopHasa ydebHasi Harpyska (Bcero) 285

B TOM 4ucChe:
nabopaTopHble 3aHATUSA
NPaKTUYyeckne 3aHATNA 57
KOHTPO/IbHbIE paboThbl 14

VHAUBUAYaNbHbIA NPOEKT

CamocTtosiTennbHasa paboTa obyyatouierocsi (Bcero) 143
B TOM uuche:

PaboTa Haf, maTepnasioM y4ebHMKa, KOHCNEKTOM J1eKL A 80
PaboTa c MH(hopMaLueil B UHTEPHETE 37
BbinonHeHne pegepartos 2

MToroBas aTTecTaums B oopme aK3aMeHa



2.2 TemaTuyeckunii nnaH obpasoBaTeibHOM ANCLUNANHbI
MaTtemaTuka: anrebpa n Ha4yana MaTeMaTUYeCKOro aHanmsa, reoMmeTpus

HanmeHoBaHume CofepxaHue yuebHOro matepuana, nabopaTopHble paboTbl, NPaKTUYECKNE O6bem YpoBeHb
pasfenos n Tem 3aHATUA, caMOCTosITeNlbHas paboTa 06yyaroLnxcs yacoB 0CBOeHUA
1 2 3 4
MoBTOpeHMe. BBefeHne Cofep>xaHue y4yebHOro matepuana 7 1

N BXOLHOW KOHTPO/b
MoBTOpeHMe. ToXAeCTBEHHOE NPeobpa3oBaHNE BblpaXKEHWIA. PelleHne ypaBHEHWI U 6

HepaBeHCTB NePBOI 1 BTOPOI CTeneHW. MpamKn NUHERHbIX U KBagpaTUYHbIX
(hyHKUWIA. DOPMYNbI MO FEOMETPUN.

MaTematuka B HayKe, TEXHUKE, 3KOHOMUKE, MH(OPMALMOHHbIX TEXHOMOMAX
NPaKTUYeCcKO AesTenbHocTU. Lienun v 3aaaum n3yyeHus maTteMaTiki B
YUPEXAEHMAX cpefHero npoteccroHanbHOro 06pa3oBaHus.

NabopaTopHble paboThbl
MpaKTnyeckme 3aHATUA

KoHTponbHble paboTbiNel.MoBTopeHMe (BXOAHON KOHTPO/b) 1
CamocTosTefibHaa paboTa 06yyvatoLmxcs

CamocTosiTensHasi paboTa Nel NMoAroToBKa K npeseHTauun «Ponb nmMecTo 2
MaTeMaTWKN B COBPEMEHHOM MUpe»

PASAOEN 1. PASBUTUE NMOHATNA O HUNCTIE.

Tema 1.1 Copep>kaHue yue6HOro maTepvana 12 2
PasBuTME NOHATNSA 0 Llenble 1 paumoHanbHble uncna. [eiicTBuUTeNbHbIe Yncna. 9
yucne 3
MpU6ANKEHHbIE BblYMCAEHUS. TPUBAVKEHHOE 3HAYEHME BENNYUMHBI U MOTPELLIHOCTM

npuéavmxeHnin. KomnnekcHble yncna.
JNabopaTopHbie paboThbl

MpakTnyeckasn paboTta Nol: «ApudmeTnyeckue AeNCTBUA Haf ymcnamu, 2
HaxoXeHve NPUOIMKEHHBIX 3HAYEHWUA BEIMYMH W NOrpeLlHoCTeN



Tema 2.1
KopHW 1 cTeneHu

Tema 2.2
Norapungm.
Norapudgm yucna

BbluMC/eHW (abCOMOTHON U OTHOCUTENbHOM), CPaBHEHME YMCIOBbIX
BbIPXKEHNIA»
KoHTponbHas pabota Ne2 «Pa3BuTME NOHATUA O YMC/IE»

CamocTosaTeNbHas paboTa 06yyaroLmnxcs:

CamocToaTenbHas paboTa Ne2: «PelueHue 3afiaHunii 6e3 TOYHOro yyeTa

MOrpeLwHoCTeN.

CamocTosATenbHas paboTa Ne3: «PelleHue 3ajaHunii C TOYHbIM yHeTOM

NorpeLHoCTeN.

CamocTosATenbHas paboTa Ned: «McTopus OTKPbITUS KOMNNEKCHbLIX YNACEN.
CamocTosATenbHas paboTa Ne5: «[leicTBMA Hafg KOMMNAEKCHBIMU YnciaMm.
PA3LEN 2. KOPHW, CTEMNEHW N TOTAPN®MBbI.

CopfepxxaHue y4yebHOro matepuana

KopHW HaTypasibHOI CTEeMeHW M3 YnCna 1 X CBOICTBA.
CTeneHu ¢ pauyoHa/IbHbIMK NOKa3aTeNsIMU1, UX CBOWCTBA.
CTeneHun ¢ AelicTBUTENbHLIMI NOKa3aTeNSAMU.

CBolicTBa CTeneHu ¢ AeNCTBUTE/IbHbIM NOKasaTenem
NabopaTtopHble paboThbl

MpakTunyeckasa pabota Noe2: «BbluMcneHve U cpaBHeHWE KOpHeil. BbinonHeHue
pacyeToB C pagukanamun. PelleHne NpUKNagHbIX 3a4au».

MpakTuyeckad pabota No3: «PelleHMe uMppaunOHaIbHbIX  YpaBHEHUN.
CpaBHeHMe cTeneHeid. [peobpa3oBaHNA BbIPKEHWUW, COAepXalnX CTerneHw.
PeLleHVe NoKasaTe/lbHbIX YPaBHEHW.

KoHTponbHas paboTa

CamocTosATeNbHas paboTa 0byyatoLnxcs:

CamocTosiTensHas paboTa Ne6: MoAroToBKa ONOPHbLIX KOHCMNEKT OB MO
TeMe «CTeneHn ¢ paunMoHanbHbIMU NoKasaTensamm, Ux ceoicTea. CTeneHu
C AelCTBUTENbHLIMU NOKa3aTeNAMU, UX CBONCTBax.

CogepxxaHue yyebHoro matepuana

Norapugm yncna. BoiuncneHve norapnmoB.OCHOBHOE norapugmmyeckoe
TOXAECTBO. [leCATUYHbIE N HaTypanbHble Norapugmbl. JlorapupmmposaHune u
noteHuupoBaHue. [paBunagencTBuii ¢ norapupmamm.

Mepexod K HOBOMY OCHOBaHMIO.

11

30
13



Tema 2.3
MpeobpasoBaHue
anrebpanyeckumx

BblpaXkeHWI

JNlabopaTopHble paboThbl

MpakTunyeckas pa6ota Ned: «HaxoxaeHWe 3HaYeHWiA norapugma no
MPOM3BO/ILHOMY OCHOBaHUIO. epexo/ 0T OAHOIr0 OCHOBAHMS K APYroMy».
KoHTponbHas pa6oTa

CamocTosTenbHas paboTa obyvaroLimxcs

CamocTosiTenbHas paboTaNe7 PethepaT «McTopua passnTusi norapugyMoB»
CamocTosTensHas paboTa Ne8: «3HauyeHWe 1 UCTOpUs NOHATUA
norapugma.

CojepxaHme yue6HOro matepuana

Mpeobpa3zoBaHune anrebpanyecknx BblpaXkeHWin. MpeobpaszoBaHmne paLMoHaNbHbIX U
MppaLvoHa/IbHbIX BbIPaXXEHWA.

Mpeobpa3oBaHye CTENEHHbIX, MOKa3aTe/IbHbIX U NOrapUPMUYECKNX BbIPKEHWIA.
JNabopaTopHble paboThbl

MpakTnyeckas pabota Ne5: «BbluncieHve U cpaBHeEHUEe Norapugmos.

NorapugmupoBaHre 1 NOTEHUMPOBaHWE BbIPaXXEHUI»

MpakTnyeckasn paboTta Ne6: «PelleHre norapupmMmyecKnx ypaBHeHNIA.

MpUBAMKEHHbIE BbIYUCEHNA N PELLEHUA NPUKNALHBIX 334au».

KoHTponbHasa pabota Ne3 «KopHU, cTeneHn, norapudmbl» (py6exHbI

KOHTPO/Ib)

CamocTosATenbHas paboTa obyyaroLmxcs:

CamocTosiTensHasi paboTa Ne9: «PelleHne nokasaTeNbHbIX U

norapuhMmMYecKnX ypaBHEHUA N HePaBEHCTB.

CamocTosATenbHas paboTa Nel0: «PelueHne 3agaHunii Ha npeobpas3oBaHus
NOrapupPMUYECKNX Bblpa>KeHUN».

PA3OEN 3. MPAMBbBIE N TTJTOCKOCTW B NPOCTPAHCTBE.

3.1
B3anmHoe
pacnonoXeHue NpAMbIX
N NJI0CKOCTEWN

Cogep>xaHue y4ebHOro matepuana

AKCUOMbI CTEPEOMETPUN U UX NpOCTeiwne cneactans. B3ammHoe
pacnonoXeHune ABYX NPsSIMbIX B MPOCTpaHCTBe. MapannenbHoCTb NPSAMbIX B
npocTpaHcTBe. MpusHaky 1 cBoicTBa. MapannenbHOCTb NPSAMONA 1
nnockocTu. Mpu3Hakun 1 cBoiicTBa. MapannenbHOCTb MIOCKOCTENA.

24

24
17



Tema 4.1 S71eMeHThI
KOMOMHATOPNKKU

Mpu3Haky 1 cBolicTBa. MepneHANKYNAPHOCTb MPAMbIX B MPOCTPAHCTBe.
Mpu3Hak 1 cBoicTBa. MepneHANKYNAPHOCTb NPAMOWA U NAIOCKOCTK.
MepneHAMKYNAp M HaKMOHHASA K NAOCKOCTU. Teopema 0 Tpéx
nepneHAVKynsapax. Yron Mexay naockoctamu. MeprneHanKynsapHoCTb ABYX
MAOCKOCTEN. YTon Mexay npsMoi U NN0CKOCTbI0. [BYrpaHHbIi yron. Yron
MeXay N0CKOCTAMM.

"eomeTpryeckme npeobpasoBaHWs NPOCTPAHCTBA: NapanfiefibHbIli NepeHoc,
CUMMETPUA OTHOCUTE/ILHO N/IOCKOCTH.

MapannenbHoe NpoekTypoBaHve. Mnowass OPTOroHa/IbHOW MPOeKLMH.
M306paxeHre NPOCTPaHCTBEHHBIX Uryp.

NabopaTopHble paboTbl

MpakTuyeckasi pa6ota No7: «[pr3HaKM B3aMMHOTO PacronoXeHns NpsMbIX.

Yron mMexay npambiMu. B3auMHOe pacrnofiokeHne NpsmMblX U NI0OCKOCTENA.
MepneHANKYNAP U HaK/IOHHAs K NAOCKOCTU. YTON MeXAy NpsMoii 1
MA0CKOCTbHO.»

MpakTnyeckasn pabota Ne8 «[Mpm3Haku 1 CBOCTBA NapaniesibHbIX U
nepneHANKYNApHbIX MI0CKOCTeR. PaccTosiHMe OT TOUKM A0 MIOCKOCTK, OT
NPSIMOWA 0 MNOCKOCTU, PacCTOsSIHUE MeXAY MAOCKOCTAMU, MeXay
CKPELLMBAOLLMMUCA MPAMbIMUK, MeXAY NMPOM3BONIbHBIMU (PUrypamu B
MPOCTPaHCTBEY.

MpakTnyeckasa paboTta Ne9 «MapannenbHoe NPOEKTUPOBAHME U €ro

cBoiicTBa. Teopema 0 MN/oOLLaAN OPTOrOHANIbHOM MPOEKLIMM MHOTOYTONIbHUKA.

KoHTponbHas pabota Ned «IMpsAMble 1 NJIOCKOCTU B NPOCTPaHCTBE»

CamocTosTeNbHaA paboTa obyyatoLmxcs:
CamocTosTenbHad paboTa Nell: «IMpsiMble M NNOCKOCTU B NPOCTPaHCTBE».
CamocTosATenbHas paboTa Nel2: «B3arMHOe pacrnofno>KeHue npsmMbIx v
MNOCKOCTEN B NPOCTPaHCTBE».

PA3LEN 4. KOMBUNHATOPUKA

Cogep>xaHue yyebHoOro matepuana

OCHOBHble MOHATUSA KOMOUHATOPUKM.

3aaumn Ha noAcyeT Ymcna pasMeLLeHnin, NepecTaHoOBOK, COYETaHUMN.
PelleHue 3a1a4 Ha nepebop BapnaHTOB.

®opmyna 6uHoma HbtoToHa. CBOMCTBA GUHOMMHANIbHBIX KO3(HULUEHTOB.

13
13

10



Tema 5.1 MNMoHATHE
BeKTopa

Tema 6.1

TpeyronbHuK lMNackans. PewleHune 3agay
JNabopaTtopHble paboThbl

MpakTnyeckan paborta NelO: «/icTopusa pasBUTUA KOMOUHATOPUKIN».
KoHTponbHasa pabota Ne5 «KombuHaTtoprka» (Py6exkHbIi KOHTPO/Ib)

CamocTosTensHas paboTa 0byyatoLmxcs:
CamocTosTenbHas paboTa Nel3: «PewleHne 3atay, npumeHss hopmyny GuHoma
HbloTOHa».

PA3OEN 5. KOOPANHATbBI 1 BEKTOPHbBI.

CofiepkaHue y4ebHoro matepuana

MpamoyronbHaa (LekapToBa) CUCTEMA KOOpPAWHAT B npocTpaHcTBe. dopmyna
PaccToAHNA MeXAay ABYMA TOYKaMU.

YpaBHeHUs cthepbl, MIOCKOCTU U NPAMON.

Bektopbl. Mogyns BekTopa. PaBeHCTBO BeKTOpPOB. C/OXeHWe BEKTOPOB.
YMHOXeHWe BeKTOopa Ha uMcno. Pa3noxeHne BeKTopa Nno HanpasieHUaM. YTon
MeXay ABYMA BEKTOpPaMMU.

Mpoekuma BekTopa Ha ocb. KoopauHatel BekTopa. CKanspHoe npounssegeHmne
BEKTOPOB. VICnonb30BaHWE KOOPAMHAT M BEKTOPOB MpPWU peLLeHun
mMaTeMaTtuyeckmx 1 NpuknagHbIX 3agad.

NabopatopHble paboThbl

MpakTnyeckaa pabota Nell: «BekTopbl. [LeCTBUA C BEKTOPaMU.

[ekapToBa cuctema KoopAuHaT B NPOCTPaHCTBE».

MpakTnyeckas pabota Nel2: «J[leiicTBUS C BeKTOopamMu, 3afaHHbIMM

KoopAnHaTaMi. CKaﬂﬂpHOG nponsseneHne BEKTOPOB. BeKTopHOE
YpaBHEHNE I'IpﬂM0|7I N MNOCKOCTU».

KoHTponbHasa pabota Ne6 «IMoHATME BeKTOpa» (Py6eXHbIii KOHTPONb)

CamocTosTenbHas paboTa obyyaroLmxcs:
CamocTosTenbHas paboTa Neld: «[ledcTBMA HaL BeKTOpaMm».
CamocTosaTenbHaa paboTa Nel5: «PelleHune 3a4a4y no Teme «BeKTopbI».
CamocTosTenbHas paboTa Nel6 PethepaT Ha Temy «BekTopHOe 3ajaHue
NPAMbIX W NAOCKOCTEN B NPOCTPAHCTBE»

PASAEN 6. OCHOBblI TPUTOHOMETPUW.

CofepykaHue yyebHoro maTepumana

22

17
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OCHOBHbIE NMOHATUSA

Tema 6.2
OCHOBHbIE
TPUTOHOMETPUYECKN €
TOX/JecTBa

Tema 6.3
MpeobpasoBaHusA
NPOCTENLLMX
TPUrOHOMETPUYECKMX
BblpaXkeHU

PagunaHHas mepa yrna. BpauwaTensHoe gBUKEHNE.
CWHYC, KOCMHYC, TaHFeHC U KOTaHreHC Ymncna.
NabopaTopHble paboTsl

MpakTnyeckaa pa6ota Ne 13: «PaguaHHbIi MeToh W3MepeHWs  YrnoB
BpaLLeHnst U CBA3b C rPagyCHON Mepoii».
KoHTponbHas paboTa

CamocTosATeNbHasA paboTa obyyaroLmxcs:

CamocTosTensHas paboTa Ne 17; «MeTofbl M3MEPEHUS YTIOB BPALLEHUS».
CamocTosiTensHass paboTa Nel8: «[MMprmepbl PYHKLUMOHANbHBLIX 3aBUCUMOCTEN B
peasibHbIX NpoLeccax u ABNEHNAX».

CopepxxaHuve yyebHoro marepmnana
OCHOBHble TPUrOHOMeTpUYeCKre ToxaecTBa. Popmy bl NpuBeaeHUs. PopMy bl
cnoxeHus. ®opmysbl yaBoeHus. Popmysibl NOOBUHHOIO Yr/a.

NabopaTopHble paboThbl

MpakTuyeckass pabota Neld: «OCHOBHblE TPUrOHOMETPUYECKME TOXAECTBA,
(hOpMY/Ibl  C/IOXKEHUSA N YABOEHUSA».
KoHTponbHas paboTa

CamocTosaTenbHad paboTa Nel9: PedepaT Ha TemMy «HenpepbiBHbIE
Apo6u»

CamocTosATeNnsHan paboTa Ne20:PepepaT Ha Temy «lMpumeHeHue
CNO>KHbIX MPOLEHTOB B 3KOHOMUYECKUX pacyeTax».

CopeprkaHue yuye6HOro mMaTepuana

Mpeobpa3oBaHMe CyMMbl TPUFOHOMETPMYECKMX (DYHKLMIA B NPOuU3BEAEHME U
NPOW3BEAEHMNS B CYMMY.

BblpaXXeHne TPUrOHOMETPUYECKMX (PYHKLIMIA Yepe3 TaHTEHC NOIOBUHHOIO
aprymeHTa.

NabopaTopHble paboThl

MpakTnyeckaa pa6ota Nel5: «[Mpeobpa3oBaHne CyMMbl TPUTOHOMETPUYECKNX
(hyHKUMIA B Mpou3BefeHue, Npeobpa3oBaHye NPon3BeaeHNs
TPUrOHOMETPUYECKNX PYHKLMIA B CyMMYy».

KoHTponbHas paboTa

10



CamocTosTeNbHasA paboTa 0byyaroLmx:
CamocTosiTenbHasd paboTa Ne2l: «WcTOpus passuTuA U CTaHOBIEHME

TpUroHomeTpum"
CamocTosATenbHas paboTa Ne22: «PelleHne TPUroHOMeTPUYECKUX YPaBHEHWIA

MOBbILLIEHHON CNOMKHOCT .

Tema 6.4 CopepxaHue y4yebHOro marepuana

O6paTtHble O6paTHble TPUTOHOMETPUYECKME (DYHKLUW apKCUHYC,
TPUTOHOMETPUYECKME apPKKOCUHYC, apKTaHIeHC 1 apKKOTaHreHC

hyHKUMNK NabopaTopHble paboThbl

MpakTnyeckasa pabota Ne 16: «O6paTHbIe TPUrOHOMETPUYECKUE DYHKLMUN:
apKCUHYC, apKKOCWUHYC, apKTaHIeHC».
KoHTponbHas paboTa

CamocTosATeNbHas paboTa 06yyatoLnXCca:

Tema 6.4.1 CopepxxaHue yyebHoro martepuvana
T puroHomeTpuyeckume MpocTeiwme TPUroHOMETPUYECKME YpaBHeHUS. PelleHre NpoCTenLumx
ypaBHeHUA n TPUTOHOMETPUYECKMX YPaBHEHWA.
HepaBeHCTBa. MprMeHeHMe 06LLMX METOAOB PeLLeHNs TPUTOHOMETPUYECKNX YPaBHEHUIA.

PeLleHne NpoCTENLLNX TPUTOHOMETPUYECKMX HEPaBEHCTB. PelleHune cuctem
TPUrOHOMETPUYECKUX YpaBHEHUI
NabopatopHble paboThbl

MpakTnyeckan pabot Nel7: «[pocTelLive TPUrOHOMETPUYECKME
YPaBHEHNA N HepaBeHCTBa».

KoHTponbHasa pabota Ne 7 «OCHOBbI TPUTOHOMETPUN»
CamocTosATeNbHasA paboTa 06yyatoLLmxcs

PA3LEN 7. DYHKLWWN, NX CBONCTBA U TPAGUKMN,

Tema 7.1.1 CogepyaHuve yue6HOro MaTepuana
OG6nacTb ONpeAeneHns N MHOXECTBO 3HAUEHWI (yHKLWIA.

DYHKUMN. 3
MpatmK yHKLMK, NOCTPOEHNE TPaiNKOB PYHKUNIA, 3a4aHHBIX Pa3IMYHbIMU



cnocobamu.
NabopaTopHble paboTbl
MpakTnyeckan pabota Ne 18: «OnpefeneHne u uccrefoBaHve PYHKUWIA ».
KoHTponbHas paboTa
CamocTosTeNbHasd paboTa obyyarLmxcs
CamocTosTenbHad paboTa Ne23: PedhepaT Ha TeMmy «I padmyeckoe pelleHmne
YPaBHEHWIN N HEPABEHCTB».
Tema 7.1.2 CogeprxkaHue yyebHoOro matepuana

CsolicTBa (hyHKLNK
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OrPaHNYeHHOCTb, NEPUOANYHOCTD.
MpoMeXyTK1 BO3pacTaHMA U y6biBaHMSA, HanbO/bLLIEe N HaMeHbLLEee
3HauYeHMs, TOUKM 3KcTpeMyMa. "padmyeckas nHTepnpeTaums.

Py6eXHbIil KOHTPO/b. IToroBas KOHTposibHasa paboTa Ne8 3a | Kypc.
CamocTosATeNbHas paboTa obyyatoLimxcs

MpumMepbl (YHKLMOHANIbHBIX 32aBUCUMOCTEN B peasibHbIX npoLeccax 1
ABNeHUAX. ApUMeTUYeCKme onepaummn Hag QyHKumamn. CnoxHas QyHKUns
(komno3uuus). NMoHATUE O HenpepbIBHOCTU (YHKLMN.

JNlabopaTopHble paboTbl

MpakTuyeckaa pa6ota No 19: «CsouWcTBa (YHKUMIA. HenpepbiBHblE 1
nepuoguyeckne yHkumn. CBOWCTBA M rpaiMkn CUHYCa, KOCUHYCa, TaHreHca U
KOTaHreHcay.
Tema 7.1.3 CopepxaHue y4ye6HOro matepuana
Ob6nacTb onpegeneHns 1 06nacTb 3HaYeHUn obpaTHOW yHKLMKU. [padmk obpaTHOM
(OYHKUMK. TocTpoeHme rpaduKos.
NabopaTopHble paboTbl
MpakTnyeckas pabota
KoHTponbHasa paboTa
CamocTosATeNbHas paboTa obyyaroLmxces
Tema 7.2 CogepxaHue yyebHoro matepuana
CTeneHHbIe, Moka3saTenibHas hyHKLMSA, eé CBOMCTBA 1 rpadnk. Jlorapudmunyeckas gyHkums, eé
nokasaTesibHble, cBoiicTBa M rpagmk. CteneHHas QyHKUMSA, €€ CBOMCTBA U rpatuk.

O6paTHble PyHKLNN.



norapumumnyeckmne u
TPUrOHOMETPUYecKne
MYHKLUNN.
ObpaTHble
TPUroOHOMeTpPUYECKUNe

PyHKLNW

TpuroHomeTpuyeckre (QYHKLUUK, X CBOWCTBA U rpadmku. . O6paTHble
TpUroHomeTpuyeckne PyHkuun. MNpeobpasoBaHne rpagmkos. MapannenbHbli
nepeHoc, CUMMETPUSA OTHOCUTENIbHO OCeN KOOPAUHAT Y CUMMETPUS
OTHOCUTE/IbHO Hayasna KoOpAMHaT, CUMMETPUS OTHOCUTE/IBHO NPSMOR Y = X,
pacTsHKeHUe N CXaTue BAOMb OCEN KOOpAMHaT.

NabopaTopHble paboTbl

MpakTuyeckas paboTta Ne20: «[ocTpoeHUe rpatimkoB PYHKLMA».
KoHTponbHasa pabota Ne9 «PyHKLNKN, UX CBONCTBA U rpafimKn»
CamocTosATenbHad paboTa Ne24: PedepaT Ha Temy «CnoXkeHue
rapMOHNYECKNX KOoNnebaHmii»

PA3AEN1 8. MHOIOIMPAHUKN N KPYT NIbIE TENA.

Tema 8.1
MHororpaHHuKu

Tema 8.2
Tena v NoBepxHoOCTU

CopepxxaHue yueGHOro maTepuana

BepLuvHbl, pe6pa, rpaHX MHOrorpaHHUKa. PasBepTKa. MHoOrorpaHHble Yribl.
Bbinyknble MHOrorpaHHuKW. Teopema Jiinepa.

Mpu3ma. MNMpamMasa n HaknoHHaA npusma. MNpasunbHaa npusmMa. MNapannenenunes,.

Ky6. TMupamunga. MpaBunbHas nupamuga. YcevyeHHas nupamuga. Tetpasjp.
CummeTpun B Kybe, B napannenenunege, B npusme v nupamunze.

CeyeHusi Kyba, NpU3Mbl 1 NMpaMmuabl.

MpefcTaBneHne 0 MpaBU/IbHBIX MHOrOrpaHHWKax (TeTpasgpe, Kyoe,
oKTasape)

NabopaTopHble paboTbl

MpakTnyeckaa paboTa
KoHTponbHas paboTa

CamocToATeNbHasA paboTa obyyaromxces:

CamocTosATenbHasd paboTa Ne25: «[paBuibHble MHOTOrpaHHUKM.
CamocTosiTenbHas paboTa Ne26: «>XKu3Hb 1 TBOPUYECTBO Jiinepax.

CamocTosTenbHas paboTa Ne27: «MHOrorpaHHUKm».
CamocTosATenbHas paboTa Ne28: «3Be3gyaTble MHOrorpaHHuku. Kpucrannbi-
MPUPOLHbIE MHOrOrPaHHUKM.

Cogep>xaHue yyebHoro matepuana
LIMNMHAP 1 KOHYC. Y CeYeHHbIn KOHYC.
OcHoBaHue, BbicOTa, 60KOBas NMOBEPXHOCTb, 06pasytoLlas, pa3BepTka. OceBsble

[BEY
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BpaLLleHNs

Tema 8.3

M3mepeHua B
reomeTpuu

CeYeHns U CeyeHUs, napassiesibHble OCHOBaHUIO.
LLlap v cpepa, nx ceveHns. KacatenbHas niocKoCTb K cepe.
NabopaTopHble paboThbl
MpakTnyeckas paborta
KoHTponbHas paboTa
CamocToaTenbHaA paboTa obyyaroLimxcs:
CamocToaTenbHasa paboTa Ne29: «LiMnnHAp 1 KOHYC».
CamocTodATenbHas paboTa Ne30: «Mogenu Ten BpaLLeHns».
CamocToaTenbHasa paboTa Ne31: «LLap v cthepax.
CamocToaTeNnbHas paboTa Ne32: «nowass NOBEPXHOCTU YacTel Lwapa.

CopepxaHue yuebHoro maTepuana

O6bemM U ero nsmepeHuve. ViHterpansHas opmyna o6bema.

®opmynbl 06beMa Kyba, NPAMOYronbHOro napansenenunesa, npusmbl,
unnuHgpa. Popmysbl 06bema NMpaMugbl U KoHyca. ®opmysbl naoLwaam
MOBEPXHOCTEN LUNNHAPA U KOHyca. Popmy/bl 06beMa Liapa v naoLaan
cepbl.

Mogobwe Ten. OTHOLIEHUA NNOLLAaAei NOBEPXHOCTEN M 06bEMOB NOAO6HBIX Tef.
NabopaTopHble paboTbl

MpakTnyeckas paboTa

KoHTposnbHasa paboTta Nel0 « MHOrorpaHHUKN 1 Kpyrnble Tena» (Py6exHsbii
KOHTPO/b

CamocTodATenbHas paboTa Ne33: «O6bemMbl TeN».

CamocTodATenbHaa paboTa Ne34: PeepaT Ha Temy «[llpaBuibHble U
nonynpasuibHblE MHOTOrPaHHUKM.

CamocToATenbHaa paboTa Ne35: PethepaT Ha Temy «KoHuuyeckue
CeYeHMa N WX MPUMEHEHNE B TEXHUKE»

PA3AEN 9. HAHANTA MATEMATUYECKOIO AHANN3A

Tema 9.1

Copep>xaHue yuyebHoro marepuana

10
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MocnenoBaTe/lbHOCTH. MocnepoBaTeibHOCTb. CNOCOObI 334aHNs U CBOWCTBA YMC/IOBbIX
nocnefoBaTe/IbHOCTEN.
MoHATMe O npegene nocnefoBaTenbHocTU.  CyulecTBOBaHMe npegena
MOHOTOHHOW OrpaHWYeHHON NocnefoBaTelbHOCTH.
CymmupoBaHMe nocnegoBatesibHOCTEN. BeckoHeyHo y6biBaroLias
reoMeTpuyeckass nporpeccus U ee cymma.
NabopaTopHble paboThl
MpakTnyeckasa pabota Ne 21:«Yucnosas nocnefoBaTeNlbHOCTb, CNOCO6bLI ee
3afjaHns, BbIYMC/IEHMS YIEHOB NocnegosatenibHOCTU. Mpeaen
nocneaoBaTeNbHOCTW. BeCKOHeYHO YObIBatoLLas reoMeTpuyeckas MpPorpeccuss.
KoHTponbHas paboTa

CamocTosTeNbHaA paboTa 0byyatoLmxcs
Tema 9.2 Cogep>xaHune y4ebHOro matepuana

MpownssogHas. IMoHsATUE O NPOM3BOAHON (YHKLMKN, ee TeOMETPUYECKUIA N (PU3NYECKNIA CMbICHT.
Mpoun3BOLHbIE CYMMbI, Pa3HOCTW, NPOU3BELEHNS, YacTHble. [1pon3BOAHbIE
OCHOBHbIX 3/IEMEHTapHbIX (YHKLUWIA. YpaBHeEHNe KacaTeflbHOW K rpanky
(byHKUMK. MprMeHeHne NPON3BOLHOM K UCCNeL0BaHMNI0 (DYHKLUMIA 1 MOCTPOEHUIO
rpacuKos.

Mpoun3BofHble 06pPaTHON (YHKLUMM N KOMMO3ULMUN (PYHKLNW.

MpyMepbl NCNONb30BAHUA NMPOW3BOLHON ANS HAXOXAEHWUS HAUTYULLEero peLleHns B
NpUKNagHbIX 3aga4ax. BTopas nponsBofHas, ee reOMeTPUYECKUIA U (DU3NYECKUIA
CMbICN. HaxoXaeHue CKOpOCTU Ans npoLecca, 3a4aHHOro GopMynoi n rpagmkom.
PeLeHne ynpaxXHeHWiA.

NabopaTopHble paboThl

MpakTuyeckas pabota Ne22: «YpaBHeHMe KacaTe/lbHOW B 0O0LeM Buge.
MpaBuna ©  dopmynbl  AWpMEPEHLMPOBaHNA,  Tabnuua  NPOU3BOAHBIX
3NleMeHTapHbIX (YHKUMIA. VccnegoBaHme (DYHKUMM C NMOMOLLGIO MPOU3BOLHOIA.
HaxoxXpgeHve Hambosbllero,  HaMMeHbLUEro 3HauyeHuUs U 3KCTpemMaibHbIX
3HAYEHWI PYHKLUN».

KoHTponbHasa pabota Nell « MpomnsBogHas» (Py6exHblli KOHTPO/b)

CamocTosATeNnbHas paboTa Ne36: PedepaT Ha Temy «lMoHATME
ondbdpepeHLana n ero npuUNoXKeHUs».
CamocToaTenbHas paboTa Ne3 7: PethepaT Ha TeMy «CxeMbl NOBTOPHBIX
UCMblTaHUin BepHynn»



.CamocToaTenbHas paboTaNe38: «lMpon3sogHas u ee NPUMEHEHMEY
PA3LEN 10. NHTEIMPAT N EMO NPUMEHEHWME. 18

Tema 10.1 Cogep>xaHue yyebHoro matepuana 18
MepBoo6pa3sHas n
NHTErpas.
MepBoo6pasHas n nHTerpan. NprMeHeHWe ONpeaeneHHOro uHTerpana ans 14
HaxoX/eHns nnowann KpuBoaWHENHoN Tpaneuun. dopmyna HblOTOHa-
Neli6HuLa. MprMepbl NPUMEHEHUA UHTErpana B PU3NKe U reoMeTpum.

PeweHue 3agau.
NabopaTopHble paboTbl -

MpakTnyeckas pabota Ne23: «VIHTerpan n nepsoobpasHas. 3
Teopema HbotoTOHa— JleibHMUa. MpuMeHeHVe NHTerpana K Bbl4UCIEHNIO
(hM3MYECKNX BENNYNH U NIIOLLAAE».

KoHTponbHasa pabota Nel2 «[epBoobpasHas n nHTerpan» (Py6exHblii 1
KOHTPO/Ib)
CamocTosATEeNbHasA paboTa obyyaroLmxcs: 11
CamocTosaTenbHas paboTa Ne39: «PelleHne NpuKnagHbIx 3ataqs».
CamocTosaTenbHas paboTa Ne40: «/HTerpan n ero NpUMeHeHme.
CamocTosTenbHaa paboTa Nedl «IMpubam>KeHHble MeTOAbl BbIYUCIEHNS
OnpefieNieHHOro MHTerpana.
CamocTonaTenbHas paboTa Ned42: «OnpefenéHHblii MHTerpan. Boluncnexnue
nnowazein naocknx guryp»
PA3JEN 11. 3/IEMEHTbI TEOPUW BEPOATHOCTEN N MATEMATUYECKOW CTATUCTUKWN. 16

Tema 11.1 Cofep>xaHune yyebHOro matepunana 9
SNeMeHTbI Teopuy CobbITre, BEPOSATHOCTb COOLITUSA, COXKEHNE Y YMHOXEHME BEPOSATHOCTEN. 5
BEPOSITHOCTY. MoHATE O He3aBMCUMOCTY COBbLITUN.
[uckpeTHas cnyyailHas BeIMUMHa, 3aKOH ee pacnpefeneHus. Yucnosble
XapaKTepUCTUKN [MUCKPETHON cnyyaiHOW BenMUmHbI. OHATME O 3aKOHe
60/1bLWINX YnCen.
NabopaTopHble paboTbl :
MpakTnyeckas paboTta Ne24: «Knaccmyeckoe onpegeneHne BePOSATHOCTH, 4
CBOWCTBa BEPOATHOCTEN.
MpakTnyeckas paboTta Ne25: «Teopema 0 CyMMe BEPOSTHOCTEN.

BbluncneHue BeposTHocTet. MpuknagHble 3agayun. MpencrasneHune



Tema 11.2

ONEMEHTHI
MaTeMaTUYECKOW
CTaTUCTUKN

Tema 12.1

YpaBHEHUSI N CUCTEMDbI
ypaBHEHWIA.

UYMCNOBLIX AaHHbIX. [MpuKnagHble 3agaymn».

KoHTponbHas paboTa

CamocToaTenbHaa paboTa obyyaroLmxces:

CamocToaTensHas paboTa Ne43: «XKu13Hb U HayyHas AedATeNbHOCTb
. HeloTOoHa».

CopepxaHue yyebHoro matepuana

MpefcTaBneHne JaHHbIX, reHepasibHas COBOKYMHOCTb, BbIGOPKa, cpefHee
apuMeTMUeCcKoe, MeanaHa.

MoHATME 0 3agavax MaTEMATMYECKON CTaTUCTUKW.
NabopaTopHble paboThl

MpaKTnyeckas paboTa

KoHTponbHas paboTa Nel3 «3n1eMeHTbl TeOpUKN BEPOATHOCTEN U
MaTeMaTU4eCKOW CTaTUCTUKM.

CamocTodaTeNbHasA paboTa 0byvaroLwmxes:
CamocTosATenbHas paboTa Ned4: PedhepaT Ha Temy
«CpefiHue 3HaYeHNs U UX NPUMEHEHNUSA B CTATUCTUKE»
CamocToaTenbHasd paboTa Ned5: «H. BepHynn».
CamocTosTenbHas paboTa Ned6: «PelleHne 3aa4 No Teopun BEPOSTHOCTEM».

Pasgen 12. YPABHEHUNA N1 HEPABEHCTBA.

CopepXaHue yyebHoro matepuana

PaBHOCWUNBHOCTb YpaBHEHWIA, HEPABEHCTB, CUCTEM.

PaunoHanbHble, nppaluoHaibHble, NnokasaTte/ibHble U TPUrOHOMETPUYECKME
YPaBHEHUA N CUCTEMbI.

OCHOBHble Mpuembl UX pelleHns (pasfioXeHWe Ha MHOXWTeNW, BBefeHue
HOBbIX HEW3BECTHbIX, MOACTaHOBKA, rpainyecKnii MeTos).

NabopaTopHble paboTbl

MpakTuyeckasds pabota Ne26: «KopHM  ypaBHeHMIA.  PaBHOCW/IbLHOCTb
ypaBHeHuil.  lMpeobpa3oBaHue YypaBHeHWA. OCHOBHble MPWEMbl  peLleHus
ypaBHeHWn. PelleHne CUCTEM YpaBHEHUIA».

KoHTponbHas paboTa

CamocToATeNbHas paboTa 0byyaroLmxces:

CamocTosATenbHas paboTa Ned 7'.«PelleHne ypaBHEHUIA, CUCTEM YPaBHEHUIA.
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22



Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHme
CBOWCTB 1 rpaMKoB
(DYHKLWIA Npy peLLeHnn
ypaBHEeHWIA U
HepaBeHCTB

Toro

CofiepxkaHue y4ebHoro matepuana

OCHOBHbIe NPMEMbI UX PELLUEHUA paLnoHanbHbIX HEPaBEHCTB, MppaLMOHa/bHbIE,
rnokasaTe/ibHble, NorapuPmMuUecke 1 TPUroHOMEeTPUYECKNe HepaBeHCTBa.
PeweHne HepaBeHCTB

NabopatopHble paboThbl

MpakTnyeckas paboTa
KoHTponbHas paboTa

CamocTosiTenbHas paboTa Ne48: PedhepaT Ha Temy «l/ccnegoBaHue
YPaBHEHMIA N HepaBEHCTB».

CopepxaHuve y4yebHOro matepumana

MpumeHeHWe MeTOZ UHTepBanos. 306paxeHne Ha KOOPAMHATHOM
M/IOCKOCTU MHOXECTBA PeLUeHUA ypaBHEHWIA U HEPABEHCTB C ABYMS
NMepeMeHHbIMN U UX CUCTEM.

NabopaTopHble paboTsbl

MpakTnyeckasa pabota Ne 27: «lcnonb3oBaHye CBONCTB 1 rpadKoB
(YHKUWIA AN peLleHns ypaBHEHUA N HEPaBEHCTB».

Py6eXHblli KOHTPONb. IToroBasi KOHTponbHasa pabota Nel4 3a Il Kypc.

MTorosaqa artectayunsa B (popme JK3aMeHa

428



2.3. CopepykaHue NponbHOM COCTaBNSAOLLElN

Ona  npogeccun  35.01.11 «MacTep CeNbCKOXO3MCTBEHHOIO  MPON3BOACTBA»
npotunbHON cocTtasnswowenn ana pasgena 1 PASBUTUE NMOHATUA O YUNCITIE

SBNAIOTCA Cneayloline AMAaKTUYECKNE eANHULIbI:

1 Uenble 1 paunoHanbHble YuCna. BbINOMHEHWE apUpMeTUUeCKUX [AeiiCTBUIA Haf

[enicTBuTeNbHbIE yncna. yucnamu; HaxoXaeHune NPUBANKEHHbIX
MpnbAKEeHHbIE BbIUNCNIEHNA.  3HAYEHWI BE/IMYMH W MorpewHocTel
KoMMAeKCcHble yncna. BbIUNC/IEHWIA; CpaBHeHMe YMCNOBbIX

BbIpaXXeHWIA; HaxoXxaeHve  ownboK B

Npeobpa3oBaHUAX U BbIYUCIEHUSIX.

cocTtasnawowen ana pasgena 2 KOPHW, CTEMEHN U TOTAPU®MbI aBnstoTcs

cneayouine AMaaKTUyeckne eauHnLLbI:

2.1 KOpHUW HaTypanbHOM CTeneHn us O3HaKoM/IeHNe C NOHATUEM KOPHS U
ymucna n nx ceoictea. CTerneHn ¢ npaBunamm CpaBHEHUS KOPHEMN;
paLnoHanbHbIMW NOKasaTenamum, nx (hopMynupoBaHue onpeaeneHns KOpHA u

ceoicTBa. CTeneHun ¢ 4eACTBUTENIbHbIMU  CBOWCTB KOPHEW; BbIYUC/IEHNE N CpaBHEHME
nokasarensiMm. CBOMCTBa CTENEHU C KOPHei, BbINOMHEHNE NPUKMUAKM 3HAYEHNS
[EeNCTBUTENIbHBIM NOKasaTesnem. KOpHS; npeobpa3oBaHne YNCNOBbIX U
OYKBEHHbIX BblpaXXeHWI; BbIMNONHEHNWE
pacyeToB MO (POPMynam; peLLeHune
nppaumoHanbHbIX YPaBHEHWIA;
03HaKOMJIEHWNE C MOHATMEM CTEMEHU C
AEeNCTBUTENbHLIM NOKa3aTenem.
2.2 OCHOBHOE norapummyeckoe O3HaKoMm/IeHMe C 1orapuPmMmUYecKnum
TOX/ECTBO. [JeCATUYHbIE U HaTypa/ibHble TOXAECTBOM; U3YUYeHUe AeCATUYHbLIX U
norapumsl. Mpaeuna gencTenii ¢ HaTypasbHbIX N10rapuMmoB; peLleHne
norapugpmamun. Nepexop K HOBOMY norapumMmnYecKnX ypaBHeHM

OCHOBaHUIO.



2.3 NpeobpasoBaHue paLnoHanbHbIX, BbinonHeHWe npeobpa3oBaHnii BbipaXXeHWA,

nppalnoHanbHbIX CTENEHHbIX, npuMeHeHve opMy/, CBA3AHHbIX CO
nokasaTte/lbHbIX U NOrapupMUYecKnx CBOWCTBaMU CTereHel 1 norapugmos.
BbIPaXXEHUA. OnpepgeneHune o6nacTn 4onycTUMbIX

3HAYEHU J'IOFapVICbMVI‘-IeCKOFO BbIpaXXeHUA.

cocTtaBnawowen ans pasgena 3 NMPAMbBbIE N MNTOCKOCTWM B MPOCTPAHCTBE

SIBNSIIOTCS Cnefyole ANAaKTUYeCKNe eanHNLbI:

3.1 B3aumHOe pacnosioxeHue [ByX ®opMynMpoBKa M NpUBEAEHUE [0Ka3aTeNbCTB

MPAMbIX B MNPOCTPaHCTBE. MPM3HAKOB B3aMMHOIO PAcMoNOXEHUs MPSAMbIX
MepneHAUKYNsp W HakMOHHas. Yron u MA0CKOCTeW; (hopmynmpoBaHue
MexXay MIOCKOCTAMMW.  OMpeaeneHuii, NPU3HaKoB U CBOWACTB
MepneHANKYNSPHOCTb ABYX MapannefbHblixX " nepneHanKynspHbIX
MI0CKOCTENA. M0CKOCTEN, ABYrPaHHbIX U NMMHENHBIX YIOB;

CeomeTpuyeckmne Npeobpa3oBaHnUs BbINOJHEHWE MOCTPOEHUS  YINIOB  MeXAy
MPOCTPaHCTBA: napanfiefibHblii  MPAMbIMM, npsMoii  u MI0CKOCTbIO;
NepeHoc, CUMMETPUS OTHOCMTENbHO MNPUMEHEHVME  MPU3HAKOB " CBOWCTB
M10CKOCTW. pacrnofioXeHnUss NPsMbIX W MNJIOCKOCTEN Npw

Mnowaas OpTOroHaNbHOM NPOEKUMIA.  PELUeHNN 3afay; U306paxeHne Ha PUCYHKaXxX W
KOHCTPYMpOBaHMe Ha MO/EeNsx
NepneHANKYNSPOB M HAKNOHHbIX K MIOCKOCTH,
NpAMbIX, NapannenbHbIX  NIOCKOCTel, yrnos
MeXy MpsAMOW U MIOCKOCTbIO 1 060CHOBaHME
MOCTPOEHNS; PELIeHNe 3afay Ha BblUNCIEHMNE

reEOMETPUYECKNX BEJTUYNH.

cocTapnsiowlenn  ana  pasgena 4 KOMBUHATOPUKA daBnsitoTcs  cneaytoliue
ANLAKTUYECKME eaUHMNLbI:
4.1 OCHOBHbIE noHatua K3ydeHwve npasmna  KOMOWHATOPUKA 1

KOMBUHATOPUKK. 3afayn Ha MOACYET TMPUMEHEHWE MPU PELUEHUN KOMOUHATOPHbIX



ynucna pasMeLLieHunii, MepecTaHOBOK,

coyeTaHuin. PeweHne 3agay  Ha

nepebop BapuaHTOB. dopmyna

6MHOMa HblOoTOHa. CsoicTBa

OUHOMMHANBbHbBIX KO3 (hNLINEHTOB.

TpeyronbHuK MNackans.

OVAAKTUYECKNE eUHULIbI:

51 TlpamoyronbHas  (gexkapTtosa)
cucTtemMa KoopAuHaT B NMPOCTPAHCTBE.
YpaBHeHUA  cepbl, MJOCKOCTU U
NPSIMOA.

BekTopbl. Mopaynb BeKTOpa.
PaBeHCTBO  BEKTOpOB. CnoxeHue
BEKTOPOB. YMHOXeHue BeKTopa Ha
yncno. PasnoXeHme  BekTopa Mo

HanpaBfeHUAM. YTon Mexay [AByms

BekTOpamu. [poekumsi BekTopa Ha

OCb. KoopauHaTsl BEKTOpA.

CkansipHoe npousBefeHne BEKTOPOB.
Vcnonb3oBaHne KoopAuHat n

BEKTOPOB npw peLleHnu

MaTeMaTU4eCKnx n NpUKNagHbIX

3ajau.

3aflay; peweHWe  KOMOGMHATOPHbIX  3ajad

MeTO/IoM nepebopa ¥ No NpaBUIy YMHOXEHNUS;
03HAKOM/IEHME C MOHATUAMM KOMOMHATOPUKMU:
pasMeLLEeHMAMM, coyeTaHMsMMU,

nepecTaHoOBKamMu W opMynamm  ans  ux

BbIYNCNEHNA; 00bSACHEHNE 1

thopmyn

MepecTaHOBOK M COYeTaHUn npu  peLLeHum

NPUMEHEHNE

NS BbIUUCMEHUS  pa3MeLLleHWiA,
3a7lay; 03HaKOMeHue ¢ 6MHOMOM HbIOTOHA U

TpeyrosbHUKOM [lackans.

coctaBnawowen ansa pasgena 5 KOOPANHATBI N BEKTOPDI saBnstoTca cnegyrouime

O3HaKOM/EeHNE C MOHATUEM BEKTOPA; U3yUeHue

[EKapTOBOM CUCTEMBI KoopAnHaT B
NMPOCTPaHCTBe, MNOCTPOeHWe MO  3afaHHbIM
KoopAuHaTtam To4yek " NI0CKOCTEMN,
HaxXOX/[eHNe KOOpAMHAT TOYeK; HaxoxAaeHue

YPaBHEHUI OKPYXXHOCTK, Chepbl, NIOCKOCTH;

N3y4yeHne CBOWCTB BEKTOPHbIX BE/INYUH,
npaBna pas3noXeHna BEKTOPOB B TPEXMEPHOM

MPOCTPaHCTBE,
NMPUMEHeHNe Teopuyu nNpW pelleHMn 3adady Ha
AENCTBNSA C BEKTOPaMU; M3y4YeHWe CKaNIiPHOro
Npou3sBefeHNs BEKTOPOB; MPUMEHeHME Teopuw
Mpv peleHnmn 3a4ay Ha AeCTBUSA C BEKTOpamu,
KOOPAWHATHbIA MeTOA, MPUMEHEHWE BEKTOPOB
BbIUNCNEHNS  BENYUH

ans yrnos n

paccTOAHUN.



COCTaBMsilOWLIEN  Ans  pasgena

cneayouine AUaaKTUUYecKne eanHuLbI:

6 OCHOBbI

6.1 PaanaHHas mepa yrna.

BpawartencHoe  aBumxeHue.  CUHYC,

KOCWHYC, TaHIFeHC N KOTaHIreHc 4mncna.

6.2 ®opmynbl NpueegeHus. ®opMynbl

CNOXeHus.  dopMmynbl  YABOEHWS

®opmynbl MONOBUHHOTO Yr/a.
6.3

Mpeobpa3oBaHue CYMMb!

TPUrOHOMETPUYECKUX  (PYHKUWUIA B
npousBegeHne W NPOU3BEAEHUS B
CyMMY. BblpaxkeHue
TPUrOHOMETPUYECKUX (YHKLMIA uepes

TaHreHc nNos1I0BMHHOTO aprymeHTa.

6.4 O6paTHble TPUTOHOMETPUYECKME
(hyHKUMM. APKCUHYC, apKKOCUHYC,
apKTaHreHc.

TPUTOHOMETPUWN  asnsawoTCs

N3yyeHne paanaHHOro MeTofa W3MepeHus

Yr0B BpaLLeHNs u
MX CBA3WM C rpafyCHOM Mepoi; mn3obpaxeHue

YrN0B BpalleHWs Ha OKPYXXHOCTW, COOTHeCeHue

BE/IMUMHbI  yrna C €ro  pacrnonoXeHUem;
(hopMynmpoBaHue onpegeneHnit
TPUFOHOMETPUYECKUX  (DYHKUWUIA  Ans  yrioBs

MOBOPOTAa M OCTPbIX YI/NI0B MPSIMOYTO/bHOIO
TPeyronbHMKa N 06bACHEHNE X B3aVMOCBSI3M

MprYMeHeHNe OCHOBHbIX TPUFOHOMETPUYECKUX
TOXAECTB  AN8  BbIYWNCAEHMS  3HAYEHWI
TPUTOHOMETPUYECKUX (YHKUWIA N0 OAHOW W3

HUX.

N3yyeHne OCHOBHbIX (DOPMYN TPUTOHOMETPUY
W MNPUMEHEHME TNPW  BbIYUCIEHUN 3HAYEHWUS

TPUTOHOMETPUYECKOTO BblIpaXXeHUA n

YMpOLLEHNS ero; 03HaKOM/IEHMe CO CBOWCTBaMU
CUMMETPUUN TOYEK HAa efJMHUYHOW OKPY>XKHOCTU

MW NpUMeHeHWe WX Ans  BbiBoga opmyn

npvBeAeHUs

O3HaKOM/IEHME C MOHATUEM 06paTHbIX
TPUTOHOMETPUYECKUX (YHKUMIA; U3y4veHUe
onpejeneHnii apkcUHyca, apkKocuHyca,
apKTaHreHca 4ucna, (OpMy/nmpoBaHue uXx,
N306paXkeHne Ha eAUHUYHOW OKPYXXHOCTH,
MPUMEHEHME MPU PeLLleHnn ypaBHEHU



6.4. TpocTeiwme
TPUTOHOMETPUYECKNE YPaBHEHWS.

. PewseHmne no hopmynam u

TPUrOHOMETPUYECKOMY KPYry NpPOCTEALINX

MpocTeilne TPUroHoMeTpuyecKmne

HEpPaBEHCTBaA

TPUTOHOMETPUYECKUX YPABHEHWIA;

NpYMeHeHMe 06LLMX METO[0B PeLLeHNS

YPaBHEHWIA NpW  pelleHum

TPUTOHOMETPUYECKUX YPABHEHWUIA; yMeHue

0TMeYaTb Ha Kpyre peLleHns npocTeiwmnx

TPUTOHOMETPUYECKNX HEPABEHCTB.

CocTaBnsoweii ana pasgena 7 ®YHKUWMW, UX CBOWCTBA U TPA®UKU

SIBNAOTCS Cnefyolne AnAaKTUUYECKNE eaUHNLbI:

7.1.1 Ob6nacTtb

MHOXXeCTBO
(DYHKLMWY,
(hYHKL WA,

cnocobamu.

onpeaeneHns "

3HAYEHWIA; rpaguk
MOCTPOeHME  rpadhuKoB
3aflaHHbIX  Pa3/IMYHbIMM

O3HakoM/ieHWe C MOHATUEM  MepeMEHHON,
npumepamu 3aBMCUMOCTEN Mexay
NepemMeHHbIMW; 03HAKOMJ/IEHWE C MOHATUEM
rpauka,  onpegeneHne  MNPUHAAIEXHOCTH
TOYKM rpadmky (QYHKUUW; onpeaeneHne mno
(hopmyne NpoCTeiLlein 3aBUCUMOCTKN, Buaa ee
rpauka; O3HakKoOM/ieHWe C OMnpejesieHNeM
(hYHKUMK, (POPMYNMPOBaAHNE €ro; HaxoXKAeHue
obnactm onpegeneHna M o06nacTu 3HavYeHWU

QyHKUNN,



7.1.2 MOHOTOHHOCTb, YEeTHOCTb,
HEYEeTHOCTb, OrpaHN4YeHHOCTb,

NnepuoANYHOCTD. MpoMeXyTKu
BO3pacTaHus n yOblBaHNS,
HanbonbLee n HaMMeHbLLUee
3Ha4yeHus, TOYKU 3KCTpemMyma.
I"paghmyeckas NHTepnpeTayms.
Mpumepsl (hYHKUMNOHaNbHbIX

3aBUCUMOCTEN B peasibHbIX npoueccax
7 ABJIEHUNSAX. ApugpmeTtnyeckune
onepauun Hag QyHkumamu. CnoxkHas
pyHKUna (komnosuuus). loHATHE O

HENPepPbIBHOCTU YHKLUN

7.1.3 O6nacTtb onpegeneHns n obnactb
3HaYeHU 06pPaTHON PYHKLMN.

Mpadhmk 06paTHON PYHKLMK.

7.2 OnpepeneHuns  QYHKUWA, KX
CBOWCTBA N rpadukm.
MpeobpasoBaHns  rpaguKos.

MapannenbHblli NepPeHoC, CUMMETPUS

OTHOCWUTENbHO OCei  KoopAuHAT WU

CUMMETPUA OTHOCUTEJNIbHO Ha4asa
KoopaunHat, CUMMETPUA OTHOCUTE/IbHO

NpsMOlA Yy = X, pacTsKeHue U cxaTue

O3sHakoMmeHune c npumMmepamu

(YHKUMOHANbHbBIX 3aBMCUMOCTEN B peasibHbIX

npoueccax n3 CMEXHbIX AVNCLMNINH;
03HaKOM/IeHUe C A0Ka3aTeNbHbIMK
paccy>XaeHnsamm HEKOTOPbIX CBOWCTB
NNHENHOM 7 KBaApaTU4yHOW  (PYHKUMNA,
npoBegeHue nccnenoBaHums NUHENHOMN,

KYCOYHO-/TIMHENHOR, APO6GHO-IMHENHON U

KBagpaTU4HON X

(DyHKLMIA,

MOCTPOEHME W 4YTeHWe TrpapuKos

MOCTPOeHMe
rpagyMKos;
(DyHKLWIA; yHKLMK;

CocTaBfieHMe BWUAOB (YHKUMA MO AaHHOMY

nccnefoBaHme

yCcnosunko, peweHne 3afad4 Ha IKCTPEMYM,

BbINO/IHEHWE npeobpa3oBaHuii rpagmka

QYHKUUK.

N3yyeHne noHATMA  obGpaTHOW

(hyHKLWK,
onpejeneHve BuAa W MNOCTPOeHWe rpaduka
obpaTHOM (YHKUWUK, HaxoXdeHue ee 06nacTu

onpeaeneHus " o6nacTu 3HAYEHWIA.;

MPUMEHEHNE CBOWCTB

hYHKU KNI
nccnefoBaHUM ypaBHEHWIA 1 pelleHnmn 3a4a4 Ha

npw

9KCTPEMYM;  O3HaKOMJIEHWe C  TMOHATUEM
C/IOXXHOMW (PyHKLNN.

BbluncrieHne 3HadeHNin (yHKLUIA N0 3HAYEHUIO
aprymMeHTa; ornpefefieHne NoJIOKEHUSA TOUYKM Ha
rpake no ee KoopAuHaTaM W HaobopOT;

NCNoNb30BaHue CBOICTB

hyHKLUNIA
CpaBHEHWs 3HAYeHWin CTeneHen 1 norapupmos;

ans

NocTpoeHune rpagpMkos CTEMEeHHbIX 7
norapupmMmnyeckmnx hYHKUNA; peLLeHne
nokasarte/bHbIX 7 norapuimMmyeckmnx



BAO/b OCEN KoopAMHaT.

YPaBHEHWNIA N HEPABEHCTB MO W3BECTHbIM
anropMTMam; O3HaKOMMEHME C MOHATUEM
HenpepbIBHOW NEPUOANYECKON PYHKLMNK;
03HaKOMJ/IEHNE C MOHATUEM FapMOHUYECKNX
KonebaHuWin ; 03HaKOM/IEHWE C MOHSATUEM
pa3pbIBHON NepuoanYecKor (yHKLUNK;
NMPUMEHeHNe CBOMCTB (PYHKLWNIA ANnd CpaBHEHUS
3HAYEHNIN TPUTOHOMETPUUECKUX (YHKLNIA,
PELEHUss TPUTOHOMETPUYECKNX YPaBHEHWIA;
NoCTpoeHMe rpaiMkoB 06paTHbIX
TPUTOHOMETPUYECKMX (PYHKLIMIA 7
onpejeneHve No rparkam Ux CBOWCTB;

BbIMOJIHEHWE NPeo6pa3oBaHNs rpadikoB



cocTaBnsawowen ana pasgena 8 MHOITOIrPAHUKIN U KPYT/IbIE TEJIA sBnsawTca

cneayowme ANJakTUYECKNE eaUHNLLbI:

8.1 BepLuvHbl, pebpa, rpaHu
MHOTrorpaHHMKa. Pa3BepTKa.
MHororpaHHble  yrabl.  BbIinyKnble
MHOrorpaHHukun. Teopema diinepa.
Mpusma. Tlpamaa n HaK/I0OHHas
npu3ma. lMpaBunbHas npu3ma.
Mapannenenunen. Ky6. Mupamunaa.
lNpaBunbHaa nupammnga. YceyeHHas
nupamnga. TeTpasgp. CummeTpun B
Kybe, B Mapannenenunese, B npusmMe u
nupamuge.

CeyeHust Kyba, Npm3mbl 1 NUpaMnibl.
MpepcTaBneHve 0 NpaBUNbHbLIX
MHOrorpaHHukax  (Tetpasgpe, Kyo6e,

OKTas/pe, AOMEKa3ape U NKocasape).

8.2 UunnHap ©n KOHYC. YCEYEHHbIN
KOoHyc. OcHoOBaHMe, BbiCOTa, GOKOBas
MOBEPXHOCTb, obpasytowyas,
pa3BepTka. OceBble ceyeHus n
ceyeHus, napansesibHble OCHOBaHMIO.

Wap w©n cgepa, WX  CeYEHUA.

KacaTtenbHasi NI0CKOCTb K Cahepe.

OnucaHne W  XapakKTepucTuka pPasINYHbIX
BMAOB MHOrOrpaHHMKOB, MepeyncneHne Uux
3N1EMEHTOB 7 CBOWCTB; N306paxkeHne
MHOFOrpaHHWMKOB W BbIMO/NHEHWE MOCTPOEHUS;
BblYMC/IEHNE NIMHENHbIX 3/1EMEHTOB W YI/10B B
MPOCTPaHCTBEHHbIX KOHUrypaumsx,
aprymeHTMpoBaHue CBOMX CYXXAEHWI;
MOCTPOEHME  MPOCTEMWNX  CeYeHUin  Kyba,
MNPU3Mbl, NUpaMuabl; NPUMeHeHUe (aKToB W
CBEAEHMI M3 NMaHUMETPUU; O3HAKOMIIEHNE C
BUAAMM CUMMETPWIA B MPOCTPaHCTBE,
(hopMynmpoBaHue OnpeaeneHnin ©n CBOWUCTB,;
NPUMeHeHMe  CBOWCTB  CUMMeETpUM npu
peLIeHnK 3afav; MCNO/b30BaHMe
NPUOBPETEHHbIX 3HAHWIN AN MUCCNefoBaHUA W
MOJennpoBaHus HECMTOXHbIX 3afau;
N306paXKeHNe OCHOBHbIX MHOrOrpaHHUKOB W
BbIMO/HEHNE PUCYHKOB MO YCNOBUAM 3ajad.
O3HaKOM/IeHME C BUAaMWN TeN BpaLeHUs;
(hopMynMpoBaHMETEOPEM O CeYeHUW  Lapa
MIOCKOCTbKO WM M/IOCKOCTW, KacaTeNbHOW K
chepe; pelweHne 3ada4  Ha MNOCTPOeHMe
CEYEeHWA, BblYUCNEHWE  [A/IMH, PacCTOSHUMN,
yrnos, niowagen; npoeegeHne Aokasate/lbHbIX

paccy>XaeHui npyv  peLleHnu 3a/au;



83 0O6bEM ©N ero Kn3MepeHwue.

NHTerpanbHasa popmyna obbema.

dopmyribl obbema Ky0a,
NPSAMOYro/fibHOro  napananenenunnesa,
NpU3Mmbl, unnnHapa. dopmynbl
obbema  nupamugbl M KOHyca.
dopmynbl  NAOWaAM MNOBEPXHOCTENA
unmnamMHgpa ¥ KoHyca.  dopMmynbl

ob6bema Lapa 1 naowaan cgepsl.
Mono6ue Ten. OTHOLLIEHMA NAoLlafen
NOBEPXHOCTEN U 06BLEMOB MOA06GHBLIX

Ten.

9.1 Cnocobbl 3agaHMs U CBOMCTBA
YMCNOBbLIX MOC/ef0BaTe/IbHOCTENA.
MoHATWe 0 npeaene
nocnegosatesibHOCTU. CyLlecTBOBaHMe
npefiena MOHOTOHHOWN OrpaHMYEHHOM
nocnegosatenibHOCT. CyMMUPOBaHME
nocnefoBaTeNbHOCTel. BeCKOHEUYHO
y6bIBatoLLast reoMmeTpuyeckas
nporpeccus n ee cymma.

9.2

MoHATME O  NPOW3BOAHON

MPUMEHEHNe  CBOWCTB  CUMMeTpUM  Mpu

pelleHnn  3afa4y  Ha  Tena  BpalleHus,

KOMOWHALMIO TeN; W300paKEHNe OCHOBHbIX
KPYrnblX Ten U BbINOJHEHWE PUCYHKA MO
YCNOBUIO 3aaul.

O3HakKoOMJ/IEHWE C TMOHATUSAMMU nnowagn u
O6'beMa, akKCnoMmamm w" CBOIZCTBaMM; peLieHne
3afla4y Ha BblYMC/ieHWe naowagenh MAoCKUX
(uryp;

06beMOB NMPOCTPAHCTBEHHbLIX TEN,

N3yyeHMe Teopem O BbIYUCIEHNM
peLleHune
3afa4 Ha npuMeHeHne (OopMyn BbIYUCIEHUS
00beMOB; M3y4deHue (opmyn ANA BbIYUC/IEHUS
naowiazein NOBEPXHOCTEW MHOrOrpaHHUKOB U
Ten BpalleHus; O3HaKOM/IEHWE C MeTOAOoM
BbIYMC/IEHNA MowWwagM MNoBepxXHOCTU cepsl;
pelleHMe 3afjlad Ha BblYMC/eHWe noLwasfen

NOBEPXHOCTU MPOCTPaHCTBEHHbLIX TES.

coctasnawowen ana pasgena 9 HAYANA MATEMATUYECKOIo AHAMN3A

SIBNSAOTCS Cnefytolme ANAaKTUYECKME eaNHNLbI:

O3HakomneHune C MOHATNEM 4ynCcnoBoOWA

nocnenoBaTesibHOCTH, O3HaKOMJIEHNE c

MOHATUEM npeaena nocnenoBaTe/ibHOCTMU,

O3HaKOM/IeEHNE c BbIYNCNEHNEM CYMMBbI

GECKOHEYHOr0 YMCMOBOFO psfa;  pelleHune

3aflad  Ha npuMmeHeHue opMmy bl

FeOMeTpI/I‘-IeCKOI7I

CYyMMbI
O6EeCKOHEeYHO  y6biBatoLLel

nporpeccum

O3HaKOM/eHWe C MOHATUEM  NPOWU3BOLAHONA;



(PyHKUMK. YpaBHEHWE KacaTeNbHOW K p3yyeHue n (hopMynupoBaHue ee
rpauky  yHkuuu.  TTPOM3BOAHBLIE MexaHWYeCKOro W reoMeTpPUYecKoro Ccmbicna,
CyMMbl,  pa3HOCTW,  TMNPON3BEAEHUA, Kn3yYeHNe anropntmMa BblYMCNEHNSA

YaCTHbIE. npOM3BO,qu|e OCHOBHbIX |'|p0|/|3BOAHOl7I Ha npun- Mepe BbIYUCIEHNA

3NeMeHTapHbIX (PYHKUWUA.  MrHOBEHHOW CKOpOCTH 7 yrnoBoro
MpumeHeHmne Npov3BOLHOM K KoathpmumeHTa  KacaTeNlbHOW;  cOCTaBfieHUe
nccnefoBaHuIo hyHKUNIA W ypaBHEHUs KacaTe/lbHOW B 06OWEM BWUE;
MOCTPOEHNIO rpauKoB. ycBoeHue npaBu AN hepeHLMpoBaHus,
Mpoun3BofHble 06paTHON (MYHKUUW W TabAuULbI MPOM3BOAHbIX 3N1eMeHTapHbIX
KOMNO3NLUKN (DYHKLMNK. (hYHKL N, npuMeHeHwue NS
Mpumepsl NCnonb3oBaHNA aunddepeHUnpoBaHna (YHKLMIA, COCTaBeHUS

NMPON3BOAHOM Ans HaX0X/[eHWsA ypaBHEHMWS KacaTe/lbHO; W3y4YeHMe TEeOpeM O
Haunyyllero pewweHUs B MPUKIaAHbIX CBSI3WM CBOWCTB  (OYHKUMWM W NPOM3BOAHON,
3afavyax. Btopasd npousBogHasd, ee (QOpPMynMpoOBKa WX, MPOBEAEHME C MOMOLbIO
reoMeTpuyecKmnii 7 (hM3NYECKNIA MPOUN3BOLAHON nccnenoBaHus (hyHKLUMN,
CMbICN. HaxoX[eHne CKOpoCcTW Ans 3ajaHHOW  (hOpMy/oW; CTAaHOB/IEHWEe  CBA3M
npouecca, 3afaHHOro (OPMy/noin W CBOWCTB (DYHKLUMM W MNPOU3BOLHON MO UX
rpacmkom, rpagpmkam; npuMMeHeHWe MPOM3BOAHOM  ANS

peleHnsa 3afa4y Ha HaxoXAeHue HambonbLlero,

HaVMeHbLUEro 3Ha4YeHUs M Ha HaxoXpjeHue

3KCTPEMYMa.

coctaBnstowen ana pasgena 10 MHTEFPAN N EFrO NPUMEHEHUME saBnstoTca

cneayouine AMaakTMyeckme eanHULbI:

101 TMpumeHeHne onpegeneHHoro O3HaKOM/IeHME C TMOHATUEM UMHTErpana Wu
MHTEerpana Ans HaxoXAeHus nnouwiagn nepBoo6pasHoin; n3yyeHune npasmna
KPUBONUHENHOW Tpaneuun. dopmyna BbIYUCNEHUS  NepBOOOPasHOM U TEOpPEeMbI
HbtoToHa—/leinbHMLA. Mpumepbl HblOTOHa— JleilbHMLA; pelleHMe 3aday  Ha
MPUMEHEHUS WHTerpana B (M3MKe U CBA3b MepBOOOPa3HOM U ee NPOU3BOLHOM,

reomMeTpumn. BblUMC/IEHWe NepBO0O6pasHOW ANna  [LaHHOW



cocTaBnsitowen ana pasgena 11 OJIEMEHTHI
MATEMATUUYECKOWN CTATUCTUKWN sasnsioTcs

eAUHULLbI:

11.1 CobbITHe, BEPOATHOCTb COOLITUS,
CNOXEHNE N YMHOXEHNE
BEpOATHOCTEN. [OoHATHE O
He3aBMCUMOCTM COObITUIA. [AMCKpeTHas
CNyyvailHast BeNM4YMHa, 3aKOH ee

pacnpegeneHuns. Yncnosbie

(yHKLWM;

MHTerpana

pelleHne 3aay Ha MNPUMEHeHUe

anAa BblYNCNEHNA (*)I/ISVI‘—IGCKI/IX

BEMYMH 1 NNOWaaein.

TEOPUN BEPOATHOCTEN W

cnefyolie AngaKTUYecKue

N3yueHne K/laccu4yeckoro

onpeaeneHns
BEPOSTHOCTU, CBOWCTB BEPOSTHOCTW, TEOPEMbI
0 Cymme

BEPOSTHOCTElW;  paccMOTpeHue

NnpyMepoB BblUMCEHUS BEPOSATHOCTE;
pelleHVe 3ala4y Ha BblYMC/IEHWE BEPOSTHOCTEV

COObITUA.

XapaKTepucTUKN AUCKPETHOWA
C/ly4yaiHO BennumnHbl. MoHATHE O
3aKOHe 60/1bLUNX Ymncen.

11.2 MpeacTasneHne faHHbIX, O3HakoM/IeHWe C NpeaCcTaBNeHUEM YNCNOBbIX

reHepasnbHasd COBOKYIMHOCTb, Bbl60pKa, JaHHbIX N UX XapaKTePUCTUKaMW, pPELUEHNE

cpedHee apudMeTMUYecKoe, MefuaHa. MPaKTUYeCKMX 3aday Ha 06paboTKy YMCIOBbIX

[MoHATME 0 3apadvax mMaTeMaTU4YecKomn AaHHbIX, BbIYNC/IEHNE NX XaPaKTEPUCTUK.

CTaTUCTUKWN.

cocTtaBnstowern ana pasgena 12 YPABHEHWNA W HEPABEHCTBA saBnstoTtca

cneayouine AMaakTMyeckmne eanHuLb:

12.1 PaunoHanbHble, O3HaKOM/IeHME C NPOCTEALINMN CBEAEHUAMU O
nppaunoHasibHble, MokasatefibHble U KOPHAX anrebpanyeckmnx ypaBHEHWA,
TPUTOHOMETPUYECKME YpPaBHEHUS U MOHATUAMWU  UCCNEeAOBaHUA  YPaBHEHUN 1
CUCTEMbIl. PABHOCK/IbHOCTb CUCTEM  YypaBHEHWiA; N3yyeHne  Teopum

ypaBHeanZ, HEPABEHCTB, cuctem. pPaBHOCUJIBHOCTU ypaBHeHMﬁ n €€ NPUMEHEHNA,



OCHOBHbIe NpMeMbl UX peLleHuns.

12.2 HepaBeHCcTBa. PaLMOHasbHbIE,
nppaunoHanbHble, MoKasaTe/lbHble W
TPUTOHOMETPUYECKME  HEepaBeHCTBaA.

OCHOBHbIe MPUEMbI NX PELLEHUS,

12.3 MeToz NHTEepBanoB.
N306paxeHne  Ha  KOOPAWHATHOW
MNOCKOCTM  MHOXecTBa  PeLleHul
YPaBHEHUA W HepaBeHCTB C [ABYMs
nepemMeHHbIMU U UX CUCTEM.

pelleHne pauuoHabHbIX, UppaLMOHabHbIX,
nokasaTe/lbHbIX " TPUTOHOMETPUYECKMX
YPaBHEHWIA U CUCTEM.

O3HakoM/ieHMe ¢ 06WwmmMu BOMpocamm
peleHns  HepaBeHCTB M MCNOJIb30BaHWe
CBOWCTB U rpaMKoB (hYHKLMIA MpU peLLueHum
HepPaBEeHCTB;

peLleHne HepaBeHCTB M CUCTEM HEPAaBEHCTB C
MPUMEHEHMEM Pa3INYHbIX CNOCO6OB.
cnonb3oBaHWe CBOMCTB U rpauKoB PYHKLUN
O peleHus  ypaBHEHWW;  MOBTOPEHME
OCHOBHbIX TPWEMOB  peLleHuns cUCTeM;
pelleHne YypaBHEHUW C MNPUMEHEHMEM BCex
npuemMoB  (pasnoXeHUs) Ha  MHOXMUTENMN,
BBEAEHNA HOBbIX HEW3BECTHbIX, MOLCTAHOBKMU,

rpajuyeckoro metoga).



3. YCNOoBMA PEANN3ALUNN MPOTPAMMbBI ANCLUNMNNHBI
3.1 Tpeb6oBaHUA K MaTepuanbHO-TEXHUYECKOMY
obecreyvyeHunio

MporpamMmmol y4ebHOW ANCUMNINHBLI peann3yeTcs B y4ebHOM KabuHeTe
MaTeMaTUKMN.
O6opypoBaHue y4yebHOro KabmHera:

*  MHOTFO(MYHKLMOHa/NbHbIA KOMMNEKC NpenojaBaTens;

HarnsgHble Nocobusa (KOMNNEKTbl yY4ebHbIX Tabnuu, niakaTtos, NOPTPETOB
BbIJAlOLLMXCA YYEHbIX-MaTeMaTUKOB 1 ap.);
*  VMH(OPMaLNOHHO-KOMMYHMKaTUBHbIE CPeACTBa;

e 3KpaHHO-3BYKOBble NOCOOMS;

° KOMMNEKT TEXHNYECKOW AOKYMEHTaunn, B TOM 4KMCe rnacnopta Ha
cpencTea o6yL|eva, MHCTPYKUWWN NO NX NCMOJIb30BaHNO N TEXHUKE

6€30MacCHOCTMU;

OMGNMOTEYHBI (OHA.

3.2 VH(popmaLuMoHHOe obecrieyeHme
VNH(popmaymoHHoe obecrieyeHne 06y4eHNs COAEPXKUT NepeyeHb PeKOMeHAYEMbIX

YUYeOHbIX U3aaHWI, VIHTepHeT-pecypcoB, 4ONONHUTENbHON NUTEPaTYpbI.

OCHOBHbIE NCTOUYHUKMN
1. bawmakoB M.N. MaTtematuka: anrebpa n Hayasna matemaTMyecKoro aHanunsa,

reoMeTpus: yueb. ans CTyd. yupexmaeHuii cped. npod. obpasosaHus / M.U.

bawmakos. — M., 2016.

[Ansa npenogaBaTenei
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CNpPaBOYHUK NO MaTeMaTUKe, 3/IEKTPOHHbIE KOHCY/IbTauuu.,

5. NaseTa «MaTemaTtunka» 3gatensckoro goma «lepsoe ceHTs6psi» http://mat. 1septemr.ru

6. MaTemaTuKa B OTKPbITOM Konnegxe http://www.matematiks.ru

7.Math.ru. MatemaTtuka un obpasosaHue. Http://www.math.ru

8.Allmath:ru - Bca matemaTuka B ogHoM MecTe htto://www.allmath.ru

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

10. BcA afleMeHTapHas matemaTuKa: CpefHsas maremaTnyeckas MHTepHeT-LWKoNa.
http://www.bym math.net

11. lT'eomeTpuyeckunit noptan http://www.neive.by.ru

12. M'pagmkmn pyHKumin  http://graphfunk.narod.ru

13. Anpaktuyeckme martepuanbl N0 MHHOPMaTUKe U MaTeMaTuKe.
http://comp-science.narod.ru

14. AnckpeTHas mateMaTumka: anroputmbl (npoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

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

16. 3apayHuK gns NOAroTOBKW K ofiMMmnuagam rno MmatemaTtuke http://tasks.ceemat.ru

17. 3aHMMaTeNIbHad MaTteMaTuMKa — LWKOMbHUKaM (0nMMnuagbl, UTPbl, KOHKYPCbI MO
matematuke) http://www.maht-on-line.com

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

19. MaTtematunyeckune atiogbl http://www.etudes.ru

20. Martematuka on-line cnpaBo4Has UHOpMaLMsA B MOMOLLb CTYAEHTY
http://www.manhtm .hi.ru

21. MaTtemaTurKa B NOMOLb LUKONbHUKY W CTYAEHTY (TeCcTbl N0 MaTemMaTuke online)
http://www.mathtest.ru

22. MaTtemaTuKa gns noctynarouwmx B By3bl  http://www.matematika.agava.ru

23. MatematuKa 1 nporpammupoBaHue http://www.mathhrog.narod.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://rain.ifmo.ru/cat/
http://www.yztest.ru
http://tasks.ceemat.ru
http://www.maht-on-line.com
http://www.prodlems.ru
http://www.etudes.ru
http://www.mathtest.ru
http://www.matematika.agava.ru
http://www.mathhrog.narod.ru

24. MaTtemaTuMyeckue onMMnuagbl n onMMmnuagHele 3agaydmn http://www.zaba.ru

25. CailT anemeHTapHOW MaTtematukun Amutpus MNywmHa http://www.mathnet.spb.ru

26. TypHup ropogos — MexayHapoaHaa matemaTnyeckas onnMmnuaga gns
LWIKONIbHNKOB  http://www.turgor.ru

27. www.school-collection.edu.ru (EguHas Koniekumm umpposbiXx 06pa3oBaTenbHbIX

pecypcos).


http://www.zaba.ru
http://www.mathnet.spb.ru
http://www.turgor.ru
http://www.school-collection.edu.ru

4. KOHTPOJ1b U OLIEHKA PEY/IbTATOB OCBOEHWSA YUYEBHOM
AVNCUUNMNNHBI

4, KOHTPOJIb N OUEHKA PE3YJIbTATOB OCBOEHUA ANCUNTTTNHDbI
KOHTpONbHAasA OLeHKa Pe3ynbTaToB OCBOEHUS AUCLMMNNHBI OCYLLLECTBASETCA
npenojaBaTesiemM B NPOLECCE NPOBEAEHNS NPAKTUUYECKNX 3aHATUIA 1 NabopaTOPHbIX

paboT, TeCTUPOBaHMSA, a TaKXKe BbINOMHEHNS 06YyYaOLWUMUCH NHANBUAYANbHbIX
3aflaHNi, NPOEKTOB, UCCNeL0BaHNA.

PesynbTatbl 06yyYeHUSA
(0CBOEHHbIe YMEHUSA, YCBOEHHbIE
3HaHUA)

AJI'EBPA

yMeTb:

*  BbIMONHATL apUPMeTUYECKUE
NeWCTBUS Haj YyMcnamu, coyetas
YCTHble U MUCbMEHHbIE NPUEMbI;
Haxo4MTb NPUGINXKEHHbIE
3HAYeHUS BE/IMYMNH M MOrPELLHOCTH
BblYMC/IeHN (abCONOTHAsA W
OTHOCMUTE/bHAN); CpaBHMBATb
YMC/IOBbIE BblpaXKeHUS;

*  HaxoAuTb 3HAYeHMS KOPHS,
CTerneHu, norapudma,
TPUTOHOMETPUYECKUX BbIPaXKEeHUA
Ha OCHOBE onpefenieHns,
MCNoJb3ys NPy HEO6XOANMOCTM
MHCTPYMEeHTasIbHble CPeLCTBa;
M0Nb630BaTbCA MPUBGANKEHHOIA

dopMbl U MeTOAbI KOHTPOSA U OLEHKN
pe3ysibTaToB 00y4YeHUsA

[MpakTu4yecKne 3aHATUA,
NHANBUAYANbHbIE MPOEKTLI.

[MpakTuyeckue 3aHATUA.
TecTupoBaHue.
KOHTpO/IbHbIE paboThl.

OLIEHKOI Npu NpakTUYeCKnx
pacyerax;

BbINOMHATL NpeobpasoBaHus
BbIP@XXEHWNI, NPUMEHAN (HOPMY/ibl,
CBSi3aHHble CO CBOICTBaMU
cTeneHen, norapupmos,
TPUTOHOMETPUYECKUX DYHKLNIA;

NCNOoNb30BaTb NPUOBGPETEHHbIE
3HaHUA N YMEHUS B
NPaKTUYeCKOM AeaTeNbHOCTU U
NOBCEAHEBHOW XN3HW:

A8 NPaKTUYeCKMX pacyeToB No
(hopMynam, BKioYasa popmyibl,
cofepxallue CTeneHun, pagukanbl,

MpaKTu4yeckne 3aHATUA.
NHauBunayanbHble MNPOEKTHI.
BHeayauTopHasa camocTosTebHas
paboTa

MpaKTnyeckune 3aHATUS.
PacyeTHO-rpaduyeckue 3agaHus



norapugmel n
TPUTOHOMETPUYECKNE PYHKLMN,
MCNOJb3ys NP HEOOXOAUMOCTH
CnpaBOoYHble maTepuanbl U

npocTeline BblYNCINTENbHbIE
yCTpOlicTBa.

DYHKLUUN 1 TPpadnKu
yMeTb:

*  BblYMCNATbL 3HAYEHME PYHKLUY NO
3aflaHHOMY 3HaYeHuo aprymeHTa
npu pas3nnyHbiX cnocobax 3afaHus
Dy HKLMN;

*  OnpeenAaTb OCHOBHble CBOWCTBA
YMCNOBbIX PYHKLWN,
WNNIOCTPMPOBATL UX Ha rpafukax;

*  CTPOWUTb rpaMKn N3yyYeHHbIX
(YHKLMIA, UNNKOCTPUPOBaTh NO
rpauky CBOWCTBA 3/IEMEHTapPHbIX
(YHKLMIA;

*  MCNONb30BaTb MNOHATME (DYHKUUU
AN19 onucaHua 1 aHanusa
3aBUCUMOCTEN BEMNYUH;

MCMNO/Ib30BaTb NPUOOPETEHHbIE
3HAHNA U YMeHUs B
NPaKTUYECKOW AeATe/IbHOCTU U
NOBCEAHEBHOM YXU3HW:

*  [/19 ONUCaHMA C NOMOLLbIO
(PYHKUMIA pasnnyHbIX
3aBMCUMOCTEN, NpeAcTaB/ieHNs UX
rpapMyeckun, MHTepnpeTaunm
rpaguKoB.

Hayana maTeMaTnyecKoro
aHanunsa

yMeTb:

*  Haxo4uTb NMPOU3BOAHbIE
aNeMeHTapHbIX PYHKLMNIA;

*  UCMONb30BaTb NMPOU3BOAHYIO ANS
N3yYeHUsi CBOMCTB PYHKLNIA 1
MOCTPOEHMUA rpadmKoB;

*  NPUMEHATb NPOU3BOLHYIO A/
npoBefeHUs NPUBANKEHHbIX
BbIYMC/IEHNI, peLlaThb 3a4a4m
NMPUKNaAHOro xapakrepa Ha
HaxoXeHne HanbonbLLUEero u

[MpaKTn4yecKne 3aHATUS.
TecTupoBaHue.

[MpakTnyecKne 3aHATUS.
TecTnpoBaHue.

NHavBmnayanbHble MPOEKTHI.
TecTnupoBaHue.
KOHTpO/IbHbIE paboThl.

PacyeTHO-rpauyeckune 3agaHus
MpaKTuyeckune 3aHATUA.
BHeayauTopHas camocTosTeNbHas
paboTa

MpakKTUYecKne 3aHATHS.
NHanBMAYanbHble TBOPUYECKME 3aaHus.

[MpakTuyeckne 3aHATUA.
TecTnpoBaHue.

[MpakTnyeckue 3aHATUA.

[MpaKTuyeckune 3aHATUA.
PacyeTHO-rpajuyeckue 3agaHus



HaMMEHbLLEro 3HaYeHNs;
BbIUNCNATL B MPOCTEALIMNX CyYasnx
naowaan n o6beMbl ¢

MCnosb3oBaHMEM oOnpenesieHHoro
NHTErpasna,

MCNO/Ib30BaTb NPUOGPETEHHbIE
3HaHUA U YMEHUA B
NPaKTUYeCKON AeAaTeNlbHOCTUN U
NOBCeAHEBHOM XXU3HW ANS:
peLleHna NpuKnagHbiX 3a4ad, B
TOM 4mncne counanbHo-
9KOHOMUYECKUX U PU3NYECKNX, Ha
Hanb6obLIMe N HaMMEHbLLNE
3Ha4yeHUs, Ha HaxoXAaeHune
CKOPOCTU M YCKOPEHMS.

YpaBHeHNA 1 HepaBeHCTBA

YMETb:

pewaTb payuoHanbHble,
MoKasaTe/ibHble,
norapugmmyeckue,
TPUTOHOMETPUYECKME YPaBHEHWS,
CBOAALLMECA K IMHEWHBIM W
KBajpaTHbIM, a TakKxe
aHanorMyHble HePaBeHCTBA U
CUCTEMBI;

MCNONb30BaThb rPatMyecKnin MeTop
peLeHns ypaBHEHNI 1
HEepaBEHCTB;

n306paXkaTb Ha KOOPANHATHOM
MNOCKOCTU peLleHns ypaBHEHWUN,
HepPaBeHCTB M CUCTEM C ABYMSA
HEeN3BECTHbIMU;

COCTaB/IATb U pellaTb YpaBHEHUSA 1
HepaBeHCTBa, CBA3bIBaOLLME
HEeW3BECTHbIE BE/INYVHbI B
TEKCTOBbIX (B TOM yucne
MPUKIagHbIX) 3atavax.

MCMosb30BaTb NPUOBPETEHHbIE
3HaHUA U YMeHUs B
NPaKTUYECKON AeATe/IbHOCTU U
NnoBceAHEBHOM YXXU3HN:

ANS MOCTPOEHUS U UcCnefoBaHUA

PacuyeTHO-rpauyeckne 3agaHus

MpaKTnyeckne 3aHATUS.
BHeayanTopHas caMoCTOSTe/IbHas
paboTa

MpakTuyeckune 3aHATUS.
NHanBuayansbHble TBOPYECKME 3afaHns.
BHeayanTopHas caMoCTOATe/IbHAS
paboTa

MpaKTuyeckne 3aHATUS.
PacyeTHo-rpadmyeckme 3afaHus

MpaKTUyeckue 3aHATUS
NHAnBUAYanbHbIE MPOEKTHI.

[MpakTnyeckune 3aHATUA
BHeayauTopHaa camocToATeNbHasA
paboTa

[NMpaKTuyeckue 3aHATUA.
VHpanuBmayanbHble TBOPYECKUE 3afaHns.
KOHTpO/IbHbIE paboThl.



MPOCTENLLNX MaTeMaTUUYECKNX
Mo/enen.

Komb6unHaTopurKa, cTaTUCTMKa U
Teopusi BEPOATHOCTE

YMeTb:

pewartb npocTeliwmne
KOMOMHATOPHbIe 3324 METOL0M
nepebopa, a Takxe ¢
MCMO/b30BAHNEM U3BECTHbIX
thopmyn;

BbIYMNCNSATb B NMPOCTEALLNX CAyYanX
BEPOSATHOCTM COObITWIA Ha OCHOBE
MoAcYeTa Yncnia Ncxoos;

NCNoNb30BaTb NPUOBPETEHHbIE
3HAHMA N YMEHNA B
NpPakKTUYeCcKON AesaTeNbHOCTU U
NOBCEAHEBHON XN3HMU:

[N5 aHann3a peasibHbIX YNCNOBbIX
AaHHbIX, NPeACTaB/EHHbIX B BUAe
amarpamm, rpagumkos;

aHanmsa nHgopmaymu
CTaTUCTUYECKOr0 XapakTepa.

FTEOMETPUHA

YMETb:

pacno3HaBaTb Ha YepTexax u
MOZEeNsX NpoCTPaHCTBEHHbIE
(hOpMbl; COOTHOCUTL TPEXMEPHbIE
06BEKTLI C UX OMUCAHUAMMU,
N306paXKEHNAMMU;

OnucbIBaTb B3aNMHOE
pacrnosnoXXeHne npambix u
M0CKOCTel B MPOCTPaAHCTBE,
apryMeHTUpPOBaTb CBOW Cy>KEHUA
00 3TOM pacnono><eHuu,
aHanM3npoBaTb B NPOCTEMLLNX
CNy4asx B3aMMHOE pacrnosioXeHue
06bEKTOB B NPOCTPAHCTBE;
n306paxkaTb OCHOBHbIE
MHOFOTPaHHUKWN 1 KPYT/ble Tena;
BbIMOMHATb YEPTEXW MO YCNOBUAM
3afay;

CTPOUTb NPOCTENLLNE CEUYEHMS
Kyba, npu3mbl, nupamugpl,

pewatb n1aHUMETPUYECKNE N

[MpaKTuyecKne 3aHATUS.
PacyeTHO-rpaduyeckue 3agaHus

NHanBuayanbHble TBOPUYECKME 3afaHuS.

PacyeTHO-rpaduyeckune 3agaHus

[MpakTnyeckue 3aHATUA.
TecTnpoBaHue.

[MpaKTuyeckune 3aHATUA.
KOHTpO/IbHbIe paboTsl.
PacueTHo-rpauyeckme 3afjaHus

WccnepoBartenbckas paboTa
MpaKTu4yecKne 3aHATUA.

MpaKTnyeckne 3aHATUA.

TecTnpoBaHue.

NHanBuayanbHble TBOpPYeCKMe 3aaHuns.

[MpakTuyeckune 3aHATUA.

MpaKTUYeCKNe 3aHATUS.
PacyeTHO-rpaduueckme 3agaHus

PacyeTHO-rpauyeckue 3agaHus



npocTelilne cTepeoMeTpuYecKme
3afla4yn Ha HaxoxXpaeHue
reoMeTpUYECKMUX BENNYUH (ANUH,
yrnos, nnowanen, o6bemoB);

*  UCMONb30BaTb NPY PeLLleHnm
CTepeoMeTpUYeCcKnX 3agau
nnaHnmeTpuyeckme hakTbl 1
MeTo/bl;

*  NPOBOAWUTH AOKa3aTeSibHble
paccy>eHNsi B X0[e peLLeHns
3afau;

MCMNO/Ib30BaTb NPUOOPETEHHbIE
3HaAHNA U YMeHUs B
NPaKTUYECKOM AeATeNbHOCTUN U
NoBCeAHEBHOM YXU3HU:

e [/19 UccnefoBaHuUs
(MoZennupoBaHmnA) HECNOXHbIX
NPakKTUYECKMX CUTYyaLNnil Ha
OCHOBE M3YYeHHbIX (hOpMYyN U
CBOICTB (huryp;

e BblYMUCNEHMA 06BLEMOB W NAoWaael
NMOBEPXHOCTEN MPOCTPAHCTBEHHbIX
TeN NPy peleHnn NpPakTUYecKnx
3afad, Mcnonb3ysa npu
Heo6X04MMOCTM CNPaBOYHUKM
BbIYUCINTENbHbIE YCTPONCTBA.

3HaTb/ chopmmpoBaTh:

-NpeAcTaBNeEHNst 0 MaTeMaTUKe Kak
4aCTU MUPOBOW KynbTypbl N MecTe
MaTeMaTMK/ B COBPEMEHHOIA
LUMBUAM3ALMKN, CNOCO6AX ONUCAHUS
SBMIEHNI peanbHOro Mmpa Ha
MaTeMaTUYECKOM fI3bIKe;

- NpeACTaBNeHNS 0 MaTeMaTUYECKUX
MOHATMAX KaK BaXXHEMLnx
MaTemMaTUYecKUx Moaensx,
MO3BONSAIOLLMX ONUCLIBATb M U3y4aTb
pa3Hble MPOLLECChl U SBMEHWS;
MOHUMaHNe BO3MOXHOCTM
aKCMOMAaTNYECKOro MOCTPOEHMS
MaTemMaTUUYeCKNX TEeOpWiA;

[MpaKTuyeckune 3aHATUA.
TecTupoBaHue.

NHanBuayanbHble TBOPUYECKME 3aaHuS.

MpakTnyeckne 3aHATUSA.
KomnboTepHOE TECTUPOBAHME.
KOHTpOnbHbIE paboThl.

NHanBmnayanbHble MNPOEKTHI.
MpaKTuyeckne 3aHATUA.
PacyeTHo-rpajuyeckme 3afaHus
KoHTponbHbIe paboThl.

NHanBuayanbHble MNPOEKTHI.
BHeayanTopHas caMoCTOATe/IbHas
paboTa

HanBmnayanbHble MPOEKTHI.
TecTnpoBaHue.



NNAHUPOBAHUE YUYEBHbIX 3AHATUIN C UCMOJIb3OBAHVMEM AKTUBHbIX
N MHTEPAKTUBHbBIX ®OPM N METOOB OBYYEHWA

Ne
Kon-
n/n Tema y4yebHoro BO
3aHATUA 4ACOB
1  TpuroHomeTpuyeckasa u 2
rnokasaresibHasa hopma
KOMIJIEKCHbIX YKCen.
2. MpAmble 1 N0CKOCTY B 3
MPOCTPaHCTBe.
3. PelleHne 4
TPUTOHOMETPUYECKMX
ypaBHeHW
MOBbILLEHHOWA
C/IOXXHOCTH
4, Mnowaab NoBepXHOCTU 2
yacrten Lwapa
5. TMpubnmkeHHble METOAbI 1
BblUMC/IEHNS
onpefeneHHoro

NHTerpana

AKTUBHbIE U
WHTEPaKTUBHbIE
(hOpMbl 1 MeTOAbI

06y4deHus
pasbop
KOHKPETHbIX
cuTyaumin
MeToZ paboTbl B MasiblX
rpynnax: Kpyrnbli1 cTon
meTon «Cutyaums-
ynpaKHeHue»

MeTO[ «MO3r0BOA
LUTYPM»
[ienoBas urpa

(hopmmpyemble yHUBEpPCaNbHbIe
yueGHble felicTus

JINYHOCTHbIE

JINYHOCTHBbIE, KOMMYHWKaTUBHbIE

No3HaBaTEe/IbHbIE.

peryniaTuBHbIE

KOMMYHWKaTUBHbIE, IMYHOCTHbIE



NNCT NBMEHEHWA N AONMONHEHWIN, BHECEHHbIX B

PABOYYIO NMPOIrPAMMY

Ne n3MeHeHus, faTa BHECEHUSA W3MeHeHus;
CTpaHunubl C UAMEHEHNEM,

BbINO
OcHoBaHWe:
Mognuce Nnua BHECLLEro N3MeHeHNs

No M3MeHeHusi, faTa BHECEHUS W3MEHEeHWUS;
CTpaHuLbl C U3MEHEHUNEM;

BblN1O

OcHoBaHMe:

Moanuch NnuUa BHECLLEro N3MeHeHNS

No M3MeHeHusi, AaTa BHECEHUA W3MeHeHus;
CTpaHULbl C U3MEHEHNEM;

BbINO

OcHoBaHMe:

MoAnnChb N BHECLLETO M3MEeHeHNA

Ne M3MeHeHWs, faTa BHECEHUS U3MEHEHUS;
CTPaHULbl C N3MEHEHNEM;

BbINO

OcHoBaHue:

MoAnuchb Nnua BHECLLEro N3MeHeHNs

No

CTAJIO

CTANO

CTANO

CTANO



