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1. OBLLAA XAPAKTEPUCTUKA PABOYE MPOrPAMMbI
YYEBHOI O NMPEAMETA

1.1. MecTo y4yebHOro npeameTra B CTPYKTYpe  OCHOBHOM
npogeccMoHanbHON 06pas3oBaTe/IbHOM NPOrpaMmmb|

YuebHblii npeaMeT «MaTemMaTKa» SBASETCA  00s3aTeNbHOM  YacTbHo
06LLeo6pa3oBaTebHOM NOArOTOBKM OCHOBHOW npoeccroHabHOM
06pasoBaTe/lbHOM NPOrpamMmmbl - MPOrpaMmmbl NOAIOTOBKM CMELNAIUCTOB CPeAHEro
3BeHa no creynanbHoctn  13.02.13  Okcnnyatauus U 06CAy>KUBaHWE
3NEKTPUYECKOr 0 M 3/IEKTPOMEXaHNYECKOro 060pyaoBaHus (Mo oTpacnsam).

1.2. Llenn v nnaHnpyemble pe3ynibTaTbl 0CBOEHUS y4ebHOro npegmeTa

1.2.1 Llenn ocBoeHUs yyebHOro npeameTa

CopepxaHue nporpamMmbl 06LLe0bpa3oBaTe/IbHOro npegmeTa
«MartemaTKa» HanpaB/lEHO Ha [OCTUXKEHME pes3ynbTaToB ee  U3yyYeHUAa B
cooTBeTcTBUM C TpeboBaHusiMM PIrOC COO ¢ y4vyeToM MPOeCCUOHANbHOM
HanpaeneHHocT ®IrOC Cr1O. TNpropUTETHLIMK LENsSMU 00yYeHUst MaTemaTuke
ABNAOTCA:

- (DOPMMPOBaHME  LEHTPa/IbHbIX ~ MaTemaTU4yeckKux MOHATUIA  (umcno,
Be/IMYMHA, reoMeTpuyeckasd urypa, nepemMeHHas, BepOATHOCTb, (YHKLMSA),
obecneynBaloLLMX MPEeMCTBEHHOCTb W MepPCrneKTUBHOCTb MaTeMaTUYeCKOro
06pazoBaHMsA 06y4atoLmXCs;

- nojgefeHvie 06y4vatoWmMXca Ha 4OCTYMHOM A1 HAX YPOBHE K OCO3HaHWIO
B3aMMOCBSA3M MaTeMaTUKM M OKPYXXatoLLero Mupa, NMoHMMaHue maTemaTuKn Kak
4acTy 06Leit KyNbTypbl YeN0BEYeCTBa;

- passuTue WHTENNEKTYa/lbHbIX M TBOPYECKUX  CMOCOGHOCTEN
obyyvatomxcsi, No3HaBaTe/IbHON aKTMBHOCTW, WCCNef0BaTeNbCKUX  YMEHWN,
KPUTUYHOCTU MbILLSIEHUA, NHTEPEeCa K U3YUYeHUI0 MaTeMAaTUKMK,

- (hopMMpoBaHMe  (DYHKUMOHaNbHOM  MaTeMaTU4yeCKOn  rpamMOTHOCTW:
YMeHUs pacro3HaBaTb MaTemaTMyeckue acrekTbl B pPeasibHbIX >KU3HEHHbIX
CUTYaUMsxX 1 Npu U3ydeHun LPYrux OVUCUMMINH, MPOAB/IEHUS 3aBUCMMOCTEN W
3aKOHOMEpPHOCTEN, (POPMYNMpoBaTb UX Ha A3blke MaTeMaTVKM W CO34aBaTb
MatemaTuyeckue MOAENN, NPUMEHATb OCBOEHHbI MaTemaTUyecKunin annapar 4/
PeLleHnss  MPaKTUKO-OPMEHTUPOBAHHBLIX  33dad, 3afa4y  NpogecCMOoHaIbHOM
[eAaTeNlbHOCTH, MHTEPNPEeTUPOBaTL M OLEHMBATL NOMTyYEHHbIe pe3y bTaThbl.



1.2.2 TnaHupyemble pe3ynbTaTbl OCBOEHUS y4eOHOro npeamMeTa
Oco60e 3HayeHVe Y4ebHbIV NpeameT UMEeET Npn hopMMUPOBaHUM U Pa3BUTUM OBLLIMX U NPOJECCUOHAIbHBIX KOMMETEHLMNA,
a TaKXXe COOTBETCTBYIOLLMX UM pe3yibTaTam 06yyeHus cornacHo @roC COO.

MnaHupyemble pe3yfbTaTbl 06yYeHUs

KomneteHuyuu (OK, MK)

OK 01. BblbupaTb €nocobsl
peLLeHns 3afau
NPOgecCMOHaNbHOIA
AeATeNbHOCTM
NPUMEHUTENBHO K Pa3NYHbIM
KOHTEeKCTaM

Obuwwme
JIP23 - roToBHOCTb K TpyAy, OCO3HaHWe
LIEHHOCTM MacTepcTBa, TPYLO06ueE;
NP24 - TrOTOBHOCTb K  aKTUBHOWA
LeaTeNbHOCTH TEXHO/IOMMYECKOM n
COLMaIbHOM Hanpas/IEHHOCTH,
CMOCOBGHOCTb WHULMMPOBATb, MIaHWPOBaTb
N CaMOCTOATENIbHO  BbIMNOMHATL  TaKyto
LeATeNIbHOCTb;
NIP25 - wuHTepec K pas3nyHbIM Cchepam
NPoeccMoHaIbHON AeATeNbHOCTH, YMeHWe
CoBepLUaTb OCO3HaHHbIN BbI6Op OyayLLei
npogeccMn 1 peann3oBbiBaTb COBCTBEHHbIE
YXU3HEHHbIe M/aHsbl;
MP1 - camocTosTeNnbHO (hopMynupoBaTb U
aKTya/im3npoBathb npo6nemy,
paccmartpuBaTtb ee BCECTOPOHHE;
MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA
MPU3HaK WA OCHOBaHUA [A/19 CpaBHEHWS,
Knaccugukaumm n 0606LeHns;
MP3 - onpefensatb Uenu [esTeslbHOCTH,
3afaBaTb MapameTpbl W  KPUTEPUN KX
LOCTUDKEHUS,

MP4 - BbIfBNATb 3aKOHOMEPHOCTU U

OucunnnnHapHble
MP61 - BnageHve meTodamMu A0OKas3aTenbCTB, airOpUTMaMu peLleHns
3afay; yMeHvie (popMynupoBaTth OMpefesneHns, akCUoMbl U TEOPeMbl,
NPUMEHATL WX, NPOBOAWUTL AOKasaTeNlbHble pacCcyXAeHusa B Xofe
peLleHnsa 3agay;
MP62 - ymeHMe onepupoBaTb NOHATUAMMW: CTEMEHb YMCna, Norapugm
4MCNa; YMeHMe BbIMOHATL BbIYMCIEHNE 3HAUYEHUIA 1 NPeobpa3oBaHus

BbIP&XXEHWIA CO CTENeHSMW W florapudmamy, npeobpasoBaHms
APO6HO-PaLMOHaNbHbIX BbIPXKEHMWIA;

MP63 - yMeHMe OnepupoBaTb MOHATUSMW:  pauMOHa/IbHbIE,
MppaumoHasbHble, MoKasaTe/lbHble, CTEMNeHHble, norapuMUYeckume,

TPUrOHOMETPUYECKUNE YPABHEHUSA U HEPaBEHCTBA, UX CUCTEMBI;

MP65 - ymeHve onepupoBaTb MOHATMAMMW: paLMOHaIbHAA (YHKLNWA,
rokasarefibHas (OyHKUMA, CTeneHHas (yHKUWSA, norapugmmuyeckas
(yHKUWS, TPUTOHOMETPUYECKME (PYHKLUMKW, 0b6paTHble QYHKLMK;
YMeHWe CTPOWUTb TpaMkn M3YYeHHbIX (YHKUMWIA, MCMONb30BaTh
rpaukn NpyM M3yyYeHUW MPOLECCOB M 3aBUCUMOCTEN, MPU PeLleHnm
3afla4y M3 Jpyrux yyebHbIX NpesMeTOB W 3afay U3 peaslbHON XKU3HW;
BblpaXXaTb (DOPMY/iIamMmy 3aBUCUMOCTU MEXAY BeMYNHAMY;

P66 - ymeHMWe peluaTb TEKCTOBble 334ayv pasHbiX TUMNOB (B TOM
ymncrie Ha NPOLEHTLI, JOMN U YaCTuW, Ha [BWXeHWe, paboTy, CTOMMOCTb
TOBapoB W YCNyr, Hanoru, 3afayn u3 06nacTu ynpasneHUs MUYHbIMA 1
CeMelHbIMX  (hMHAHCaMK); COCTaBMATb  BbIPAXKEHWS, YpPaBHEHWS,
HepaBeHCTBA W WX CUCTEMbI MO YCMOBWIO 3afayun, WCCNefoBaThb



npoTMBOPEYS B
ABNEHNAX;
MPS -

paccMaTpmnBaEMbIX

BHOCUTb  KOPPeKTMBbI B
LleaTeNbHOCTb, OLEeHMBaTb COOTBETCTBUE
pe3ynbTaToB LensAM, OLeHWBaTb PUCKU
nocneacTBuiA AeATeNIbHOCTY;

MP6 - pa3BuBaTb KpeaTVBHOE MbILLIEHME
NPV PELLEHNN YXU3HEHHBIX NPOo6neM,;

MP12 - BbISIBNIATb NPUYNHHO-
CNeACTBeHHble CBA3W U aKTyau3npoBatb
3afjavy, BblABUraTb rMnoTesy ee peLleHuns,
Haxo4uUTb aprymMeHTbl ANA [LOKa3aTe/bCTBa
CBOMX YTBEPXAEHWUI, 3aAaBaTb MapamMeTpsbl
N KPUTEPUN peLLeHus;

MP13 - aHanusupoBaTb MOSy4YeHHblE B
X04e  pelleHns  3afaun  pesysbTarhl,
KPUTUYECKN OLEHMBaTb UX AOCTOBEPHOCTD,
NPOrHo3vpoBaTb  U3MEHEHME B  HOBbIX
YCNoBusAX;

MP17 - ymeTb MepeHOCUTb 3HaHWUA B
no3HaBaTe/lbHY0 M NPaKTUYecKyro 061acTu
XWN3HeJeATeNIbHOCTY;

MP18 - ymeTb MHTErpuMpoBaTb 3HaHUA U3
pasHbIX MPeaMeTHbIX 061acTei;

MP19 - BbigBUraTb  HOBble  Uaew,
npegnaratb  OpPUrnHasbHble MOAXOAblI U
peLueHns

MONyYeHHOE pPeLUeHne 1 OLEeHMBaTb NPaBAonoL06HOCTb pPe3y/bTaTos;
[MP69 - ymeHMne onepupoBaTb MOHATUAMM: TOYKA, MPAMas, NJ0CKOCTb,
MPOCTPAHCTBO, [ABYrPaHHbIA  Yron, CKpelluBatoLivecs Npsmble,
napasinenbHOCTb U NeprneHANKYNAPHOCTb NPAMbIX U M/I0CKOCTER, Yron
MeXay NPAMbIMKU, Yron MeXay MpsMON U MNOCKOCTbIO, Yrofl Mexay
MNOCKOCTAMKW, PACCTOAHWE OT TOYKW [0 M/I0CKOCTW, pacCTofHue
MeXZy nNpsAMbIMW, PacCTOsHWE  MeXAy TMIOCKOCTAMU;  YMeHue
MCNOMb30BaTh MPY PeLleHny 3agay U3yyeHHble (akTbl U Teopembl
NNaHUMETPUN; YMEHVE OLIeHMBATb pasmepbl 0OBLEKTOB OKPYXKAatOLLEro
MU1pa;

MP610 - ymeHVe onepupoBaTb MOHATUAMMW: MHOTOrpaHHWK, CeyeHue
MHOrorpaHHuka, Kyb, napannenenunes, npusma, nupamuga, gurypa u
MOBEPXHOCTb BpaLleHWs, UWIMHAP, KOHYyC, Lap, cdepa, CeyeHus
(urypbl  BpalleHus, NIOCKOCTb, Kacarolasaca ciepbl, LUAMHAPA,
KOHyCa, n/owafb MNOBEPXHOCTM nupaMuibl, MPU3Mbl,  KOHYCAa,
unMnuHapa, naowans  cdepbl, 06bemM  Kyba, MNPAMOYrO/bHOro
napannenenunega, nupaMuibl, NPUsMbl, UWAMHAPA, KOHYCa, LLUapa;
yMeHMe K300paxKaTb MHOTOrpaHHWKN 1 MOBEPXHOCTW BPALLEHUS, WX
CeYeHMss OT PYKW, C TMOMOLUbHD YEPTEXHbLIX WHCTPYMEHTOB U

3N1EKTPOHHBLIX  CPeACTB; YMeHWe pacno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMeHVEe pacno3HaBaTb npaBu/ibHble MHOrOrpaHHUKMY,
MP611 - ywmeHWe onepupoBaTb MOHATUAMW.  [ABWXEHMe B

NPOCTPaHCTBE, MOAO06HbIE (hUrypbl B MPOCTPAHCTBE; WMCNOMNb30BaTh
OTHOLLUEHVE NoWwaaein NoOBEPXHOCTE M 06bEMOB MOAOGHBLIX Uryp
npwn peLleHnn 3atay

MP612 - yMmeHWe BbIMUCNATL TEOMETPUYECKUe BeMYMHbI (4/IMHA,
yron, nnowagp, 06beM, nowaib MOBEPXHOCTU),  UCMOMb3YyS
N3yyeHHble POPMY/bl U METOLbI;

MP613 - ymeHVe onepupoBaTb MOHATMAMMW: MPSAMOYrO/bHasA cucTema
KOOPAMHAT, KOOPAMHATbl TOYKM, BEKTOp, KOOpAWHAaTLI BEKTOpa,



CKaNApHoe MpoussefieHne, Yron Mexay BeKTopamu, CyMMa BEKTOPOB,
Nnpou3BefieHNe BEKTOPa Ha YMUCNO0; HaxoAUTb C MOMOLLBIO N3YUYEHHbIX
(hopMyn KOOpAMHATbl CepefivHbl 0Tpeska, PacCTosiHWE MeXAy ABYyMS
TOYKaMu;

MP614 - ymeHue BbIOMpaTb MOAXOASLIMIA M3YYEHHbIN MeTond ANs
pelleHns  3afayn, pacrnos3HaBaTb  MaremaTtuyeckue  (pakTbl WU
maTemaTuyeckmne MoLenu B NPUPOLAHbLIX U 06LECTBEHHbLIX SABNEHUSX, B
MCKYCCTBE; YMeHVe NPUBOANTL MPUMeEpPbl MaTEMATUUECKUX OTKPbITUIA
POCCUIACKON 1 MUPOBOIA MaTEMaTMUUECKON HayKW;

MNPyl - ymeHue onepupoBaTb MOHATUAMW: ONpedeneHne, akcuoma,
Teopema,  CfefCcTBue,  CBOWCTBO,  MNPWU3HAK,  [OKa3aTenbCTBO,
paBHOCWU/IbHbIE (DOPMY/IMPOBKU; YMeHUe (hopMynnMpoBaTb 06paTHoe U
NPOTUBOMOMNIOXHOE  YTBEPXKAEHWe,  NPUBOAUTL  MPUMepbl U
KOHTPNPUMEPbI, MCNOMb30BaTb METOL MaTeMaTUyecKorW WHAYKUWK,
NPOBOANTL  [lOKa3aTe/IbHbIE  PAaCCYXKAEHWA NpU  pelleHun  3afad,
OL,eHMBATb /IOrMYECKYHO NPaBUIbHOCTb PacCy XAeHUI;

MPy2 - YMEeHMe  ornepupoBatb  MOHATUSAMW:  MHOXECTBO,
NOAMHOXECTBO, Onepauuy Hag MHOXeCTBaMW; YMeHMe UCMo/b30BaTb
TEOPETUKO-MHOXECTBEHHbIM  annapat A1 OnucaHus  peasibHbIX
MPOLLECCOB Y ABNEHWI U NPW PeLLeHUn 3a8a4y, B TOM Yucie U3 gpyrux
y4yeOHbIX NpeaMeToB;

MPy3 - yMmeHWe onepuvpoBaTb MOHATUAMM: rpad, CBA3HbIA rpad,
[iepeBo, UMK/, rpad Ha naocKocTW; YMeHWe 3afaBaTb W OMUCbIBaTb
rpagbl pasiMyHbIMU CnocobaMn; MCMosb3oBaTh rpagbl NPU pPeLleHnm
KETIECH

MPy7 - yMeHWe onepupoBaTh MOHATUAMW: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHve, YypaBHEHWE, HepPaBeHCTBO, CUCTEMa YPaBHEHUA K
HepaBeHCTB, PaBHOCW/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
paLuoHa/bHble,  MppauMOHa/ibHble,  MOKas3aTe/lbHble,  CTerneHHbIe,
norapuMUYeckKune, TPUroHOMETPUYECKNE YPaBHEHWS, HEPaBEHCTBA U



CUCTEMbI; YMEHMWe peluaTb YpaBHEHWs, HepaBeHCTBA WM CUCTEMbI C
MOMOLLGI0 Pa3/IMYHbIX NPUEMOB; pellaTb YpaBHEHMWs, HepaBeHCTBa U
CUCTEMbI C NapaMeTpoM; MNPUMEHATb YPaBHEHWUS, HepaBeHCTBa, WX
CUCTEMbI /19 PELLEHNS MaTeMaTUYeCcKnX 3aday 1 3a4a4y U3 pas/inyHbIX
o6nacTei HayKun 1 peasibHOW YXU3HW;

MPy8 - yMeHuWe CBOOGOAHO OrepupoBaTb MOHATUAMWU:  rpagink
(yHKUMKN, obpaTHas (YHKUMS, KOMMO3UUMS (DYHKUMIA, NUHERHas
(hyHKUMS, KBaApaTUuHas (QYHKUMS, CTeneHHas (QYHKUMA C LefbIM
rokasaresiem, TPUrOHOMETPUYECKME (hyHKLMN, obpaTHble
TPUrOHOMETPUYECKME (DYHKLMW, NOKasaTeNbHas U norapupmmuyeckas
(OYHKUMKW;  YMeHWMe CTPOMTb  rpafukyn  (DYHKUMIA,  BbIMONHATb
npeo6pasoBaHmns rPaUKoB PYHKLWIA,

YMeHWe UCMob30BaTb rpaukyi DYHKUUIA ANs U3YYeHUs MPOLEeCCoB U
3aBMCMMOCTEN NpW peLleHnn 3agay 13 gpyrux y4yebHbIX npeameToB U
M3 peaslbHOM >KM3HW; BblpaXaTb (QOpMy/namy 3aBUCUMOCTU MeXay
BEMYMHAMM,

yMeHWe CBOGOAHO OnNepupoBaTb MOHATUAMWU: YETHOCTb  (PYHKLMN,
NepPUOANYHOCTb (DYHKLMM, OrpaHUYeHHOCTb (DYHKLUMKW, MOHOTOHHOCTb
(OYHKUMK,  IKCTPeMyM  (OYHKUMKW, Hambosfbluee W  HauMeHbllee
3HaYeHUs  (OYHKUMM  HA  NPOMEXYTKE;  YMeHue  MpOoBOAUTb
nccnepoBaHmne PYHKLUMK;

YMeHMe MCMo/b30BaTb CBOMCTBA M rpaukn (DYyHKUMIA ONs peLleHns
YPaBHEHWUIA, HepaBeHCTB W 3afay C napameTpaMu; u3obpaxaTb Ha
KOOPAMHATHOW  MNIOCKOCTM  MHOXECTBA  PELUEHWUA  ypaBHEHWA,
HepaBeHCTB U UX CUCTEM;

MPyHO - ymeHue onepypoBaTb MOHATUAMWN: HEMPEPLIBHOCTb (YHKLMK,
acMMNTOTbl rpadmka (YHKUMK, nNepBas W BTOpas MpPOU3BOAHas
(DYHKUMKW, TEOMETPUYECKUA W  (PU3UYECKMIA CMbICT MNPOU3BOLHOM,
nepBoobpasHasi, OMNpefenieHHbIA  UHTerpas; YMeHWe  HaxoauTb
acMMNTOTbl rpadmka (YHKUMKW; YMeHWe BbIYUCIATb MPOU3BOAHbBIE



CYMMbl, NPOV3BEAEHNS, YACTHOrO 1 KOMMO3ULMN (PYHKLMIA, HAXOAUTb
ypaBHeHWe KacaTe/lbHON K rpafvky QyHKLUN;

YMeHMe WCNo/b30BaTb MPOU3BOAHYIO NS UCCNeA0BaHUS (PYHKLWNA,
LONA HAXOXAEHNA HanyyLlero pelleHus B NPUKIALHbIX, B TOM 4uC/e
COLMaSIbHO-3KOHOMUYECKMX M (PU3NYECKUX 3adadax, AN onpeaeneHns
CKOPOCTU W YCKOPEHWSs; HaxoauTb MnaowagM u obbembl uryp ¢
NMOMOLLbIO  MHTerpana; npuMBOAMTL  MPUMEPLI  MaTEMATUYECKOro
MOZENMPOBaHUA C NOMOLLIO AnddepeHUMaIbHbIX YPaBHEHNI;

MPyll - ymeHWe onepupoBaTb MOHATUAMWU: KOMMIIEKCHOe 4u1C/o,
COMPSXKEHHbIE  KOMM/EKCHble  4yucna, MoAynb W aprymMeHT
KOMMN/IEKCHOrO  4mMcna, (opma  3ammMcu  KOMMEKCHbIX — YuCen
(reomeTpuyeckass, TPUTOHOMETPUYECKas W asirebpanyeckas); YMeTb
NPOM3BOANTL apU(IMETUYECKME AENCTBUS C KOMMIEKCHbIMW YnCiamu,;
NMPUBOANTL MPUMEPBI UCNO/b30BaHWUA KOMMEKCHBIX YunCen,

MPyl2 - yMeHMe CBOGOAHO OMEpPUPOBaTb MOHATUAMKM: CpefHee
apumMeTnyecKoe, MeamaHa, Hambosbllee M HaMMeHblUee 3HayeHus,
pasmax, Agucrepcusa, CTaHAapTHOE OTK/OHEHWe [N OnucaHus
YMCNOBbLIX AaHHbLIX; YMEHWEe UCCNefoBaTb CTaTUCTUYECKMe [aHHble, B
TOM 4YuC/e C NPUMEHEHMEM TpauyecKnX MEeTOLO0B W 3/1eKTPOHHbIX
CpefcTs; rpajuyeckn uUccnefoBaTb COBMECTHble HabnogeHns ¢
MOMOLLBI0 AnarpamMmmM paccevBaHus U IMHENHON perpeccuu;

MPy13 - yMeHWe HaxoAuTb BEPOATHOCTU COObLITUIA C UCMOMb30BaHMEM
rpauyecknx METOAOB; MPUMEHATb A1 PelleHns 3adad (opmy’ibl
CMIOXEHUS N YMHOXEHMsi  BepOsTHOCTER,  popmy/ny  MOJSHOM
BEPOATHOCTK, hopMyny BepHyniM, KOMOWHaTOpPHble (akTbl U
(hopMy/bl; OLEHMBATb BEPOSTHOCTU peasibHbIX COObITWIA;  yMeHMe
onepupoBaTb MOHATUAMW: C/lyyailHas BeIMYMHA, pacnpeseneHune
BEPOSATHOCTEN, MaTeMaTMYECKOe OXMAaHne, ancnepcns 1 cTaHaapTHoe
OTK/IOHEHWE C/lyYaiHOW BENUYMHbLI, (PYHKUMW pacnpefeneHns u
NAOTHOCTW  PaBHOMEPHOrO,  MOKas3aTe/lbHOro U HOpPMasibHOro
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pacrpefeneHunii;  yMeHWe  MCNo/b30BaTb  CBOWCTBA  M3YYEHHbIX
pacrnpegeneHunin Ana peLueHns 3agay; 3HaKOMCTBO C MOHATUAMM: 3aKOH
OONbLUNX YMCen, MeTOAbl BblIOOPOUHLIX WCCNEA0BAHUIA;  YMeHWe
NPMBOAUTL  NPUMePbl  MPOSBNEHMS 3aKOHa OONbLIMX 4Yucen B
NPUPOAHbLIX U 06LLECTBEHHbIX ABMEHUSX;

MPyl4 - ymeHve CBOGOAHO OMepupoBaTb MOHATUAMU: TOYKA, MpsAMas,
NIOCKOCTb, NPOCTPAHCTBO, OTPE30K, /yd, MNIOCKWIA Yron, ABYrpaHHbIN
yron, TPexrpaHHbIA Yros, nepecekatolyecs, napaanenbHble W©
CKpeLLMBaloLLMecs Mnpsamble, NapaiieibHoCTb U NepneHAVKYNAPHOCTb
NPAMbIX U NIOCKOCTEN, YroN Mexay NpsimbIMK1, Yrosl Mexxay npsMoi un
M/IOCKOCTbIO, Yron MeXay nioCKOCTAMU; YMEHWe WMCMo/b30BaTh Mpw
peLleHnn 3afa4 n3yyeHHble PaKTbl U TEOPeMbl NIAHUMETPUN; YMEHME
OLeHMBaTb pa3Mepbl OOBLEKTOB B OKpY)XXatoLem Mupe; YMeHue
OrMepvpoBaTb MOHATUAMWU: MHOrOrpaHHUK, CeYyeHne MHOrorpaHHuKa,
MPaBW/bHbIA  MHOFOrpaHHMK, Npu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTb BpaLleHWs, UWAWHAP, KOHYC, Lwap, cdepa, pasBepTka
MOBEPXHOCTM, CeYeHUA KOHyca WM UMANHAPA, napansie/ibHble OCU Wn
OCHOBaHWIO, CeyeHue Liapa, MI0CKOCTb, Kacarolasaca  ciepbl,
UWNMHAPA, KOHYCa;, YMeHVe CTPOUTb CeyeHre MHOrorpaHHuKa,
N306paXkaTb MHOTOTPaHHUKK, (PUIYpPbl U NMOBEPXHOCTW BPALLEHMUS, UX
CeyeHMs,, B TOM 4MCNe C MOMOLLbIO 3/IEKTPOHHBIX CPefCTB; YyMeHue
NPUMEHSATL  CBOMCTBA EOMETPUYUECKMX  (IUryp, CamOCTOSITeNIbHO
(hopMynMpoBaTb  OMpefefieHns  u3y4vaemblX  uryp, BblABUraTb
rmnoTesbl O CBOWCTBaX W MpU3HaKax reoMeTpuyecknx uryp,
060CHOBbIBaTb WM OMpoBepraTb  UX;  YMeHWe  NPOBOAUTH
Knaccuukaumio ¢uryp Mo pasnnyHbiM - NpU3Hakam, BbIMOMHATH
Heob6XoAMMble LOMOHUTE/IbHbIE NMOCTPOEHNS;

MPyl5 - ymeHWe CBOBOAHO OMEpMpPoBaTb MOHATUAMM: NAOWanb
(urypbl, 06beM (PUrypbl, BENMYMHA YrNa, PacCTosHMe OT TOYKM [0
MIOCKOCTK, pPacCTOsHME Mexay MpsAMbIMK,  PacCTosHMEe  MexXay
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MAOCKOCTAMM, Mnowans cdepbl, NAoWaas MOBEPXHOCTUM NMUpPaMUbI,
NnpusMbl, KOHyca, UWAMHAPA, O00beM Kyba, MNpPsSIMOYro/ibHOro
napannenenuneia, nupamuibl, NpusMmbl, UWAUHAPA, KOHYyca, Llapa;
YMEHWEe HaXOAWTb OTHOLLEHME 06BEMOB MOAOOHBIX (UTYp;

MPy16 - ymeHue cBOOOAHO OMEpPUPOBATL MOHATUAMU: [LBVKEHWE,
napannenbHbIA NepeHoc, CUMMETPUS Ha NIOCKOCTU U B NMPOCTPaHCTBE,
MoBOPOT, MNpeobpa3oBaHWe NOA0OMA, MOAO6HbIE (UIYpbl; YMeHWe
pacno3HaBaTb paBHble 1 MOLOOHbIE (Urypbl, B TOM YKUCe B MPUPOSE,
NCKYCCTBE, apXWUTEKType; YMeHWe WCNoAb30BaTb reoMeTpUYecKme
OTHOLLEHWS, HaxXO4UTb TeoMeTpUYecKue BeNMYWHbl (4nMHa, Yyron,
nnowanb, 06bLem) Npy peweHnn 3agay u3 Apyrux y4ebHboiX npeamMeToB
N 13 peasibHOM XXM3HU;

MPy17 - ymeHne CBOGOAHO OMEPUPOBaTb MOHATUSMW: MPSAMOYrO/bHas
cucTemMa KOOPAMHAT, BEKTOP, KOOPAMHATbI TOUKW, KOOpAUHATHI
BeKTOpa, CyMMa BEKTOpPOB, TMPOW3BEAEHMEe BEKTOpa Ha 4ucno,
pa3noXkeHvie BeKTopa no 6asncy, CKaispHoe Npou3BeieHre, BEKTOPHOe
npov3BefeHne, Yroa Mexzay BeKTopamu; YMeHue WCMo/b30BaTh
BEKTOPHbIA N KOOPAWHATHbLIA METOA AN PelleHust reoOMeTpUYecKmx
3a7a4 1 3agay Apyrux y4ebHbIX nNpegMeToB; OnepupoBaTh MOHATUAMMU:
matpuua 2 X 2 n 3 X 3, onpefenutess MatpuLpbl, reOMeTpUYECKunin
CMbICN ONpeAennTens,

MPy18 - ymeHMe MOLENMPOBaTb peaibHble CUTyauuMuM Ha A3blKe
MaTeEMATUKKN; COCTaBNATbL BbIPAKEHUS, YpaBHEHUA, HepaBeHCTBa U UX
CUCTEMbI MO YCMOBUIO 3a4ayn, MUCCneaoBaTb MOCTPOEHHbIE MOAenu C
MCNOMb30BaHMEM annaparta anrebpbl, UHTEPNPETUPOBATb MOYUYEHHbIN
pe3ynbTar;  CTPOUTb  MaTemMaTU4yeckue MOAenM C  MOMOLLbIO
reoMeTpUYecKMX MOHATUA W BENUYMH, pellaTb CBA3aHHble C HUMM
NnpakTUyeckme 3afayn; COCTaBNATb BEpPOATHOCTHYHO MOLeNb WU
WHTEPNPETMPOBaTL MOJTYYEHHbIN pe3ynbTaT; pewaTb MpUKNagHble
3a[lauM  CpefcTBaMM MaTeMaTMYecKoro adaamsa, B TOM yuUcne



OK 02 Vicnonb3oBaTb
COBPEMEHHbIE cpefcTea
nMoucka, aHanM3a n
NHTepnpeTayuu
NHopmaLuu, n
NH(OPMaLNOHHbBIE
TEXHONOrnu ans
BbIMNO/IHEHWS 3afau
NpoeccMoHasIbHOM
[eAaTeIbHOCTH

np32 - chopmMrpOBaHHOCTb
MWPOBO33PeHNS, COOTBETCTBYHOLLEr0
COBPEMEHHOMY YPOBHIO PasBUTUA HayKu ©
06LLECTBEHHON NPaKTWUKK, OCHOBAHHOIO Ha
juanore  Ky/nbTyp,  CMOCOOCTBYHOLLETO
0CO3HaHMI0 CBOEero mecTa B
MOSIKY/IbTYPHOM MUpE;

MP8 - CMocoBHOCTb W TOTOBHOCTH K
CamMOCTOATE/IbHOMY ~ MOUCKY  METOZ0B
peLleHuns NMPaKTUYECKNX 3ajau,
NMPUMEHEHUIO PasNYHbIX MeTO0/0B
MO3HaHUS;

MP17 - yMeTb MEPEeHOCUTb 3HaHUA B

ro3HaBaTe/lbHYH0 1 NPaKTUYeCcKyo 06nactu
YKN3HELeATeIbHOCTH

MP21 - BnafeTb HaBblKamy MONYyYeHUA
NHOpMaLUN U3 UCTOYHMKOB  PasHbIX
TWUMNOB, CaMOCTOATENbHO  OCYLLECTBNATb
NMOWUCK,  aHann3,  cucTeMatmsaumo W
NHTEpnpeTaunio MHGopMaLmMmn pasindHbIX
BNAOB ¥ pOpM NpeacTaB/eHmns
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COLMaibHO-3KOHOMMNYECKOr 0 1 (PU3NYECKOr0 XapakTepa;

MPy19 - yMeHve BbIGMpaTb MNOAXOAAWMIA METOA ANA pelleHus
3afaun; NOHVMaHMe 3HaYMMOCTN MaTeMaTUKN B U3YyHEHUM MPUPOAHBIX
M OOLLECTBEHHbIX MPOLECCOB W ABMEHWI; YMEHWe pacrno3HasaTb
NnposB/eHNe 3aKOHOB MaTeMaTWKW B WCKYCCTBE, YMeHWe MpuBOAUTL
npvMepbl  MaTeMaTUyecKUX OTKPbITUA  POCCUACKON W MUPOBOM
MaTemMaTU4ecKon Haykm

MP64 - yMeHWe onepupoBaTb MOHATUAMMW: (DYHKUMS, HENPEepbIBHAS
(hyHKUMA, Npom3BofHas, nepBoobpasHast, OnpefeneHHbIA WHTerpan;
YMeHVe Haxo4uTb NMPOMU3BOAHbIE 3N1eMEeHTapPHbIX (DYHKLMIA, UCMOSb3yA
CMNpaBoYHble MaTepuasbl; UCCNefoBaThb

B MPOCTEWLIMX CyyasX QYHKUMM Ha MOHOTOHHOCTb, Haxo4uTb
HanbosblUMe U HaVMeHbLUMe 3HaYeHUs (DYHKUMWIA; CTPOUTL rpadiviku
MHOrQY/1IeHOB C WCMO/Mb30BaHMEM annapata MaTeMaTU4yecKoro
aHa13a; NPUMEHATL NPOU3BOAHYHO

npu  pelleHnn  3agady  Ha  [ABVWDKEHWe;  peliatb  MpPakTUKo-
OPWEHTMPOBAHHbIE 3a4auM Ha HaMbOo/bLUME Y HAMEHbLUVE 3HAYeHMs,
Ha HaxoXJeHve NnyTn, CKOPOCTU U YCKOPEHUS

MP66 - yMeHMWe pellaTb TEKCTOBble 3aJayun pasHbiX TUMOB (B TOM
yuncne Ha NPOLEHTbI, A0/IN N YaCTuW, Ha ABWXeHWe, paboTy, CTOMMOCTb
TOBApPOB W YCAyr, HaNOryY, 3afavn u3 06nacTy ynpasneHUs NUYHbIMM
N CeMenHbIMU (hHaHCaMK); COCTaBNATb BbIPKEHUS, YPABHEHUS,
HepaBeHCTBA M WX CUCTeMbl MO YCMOBUIO 33dayn, WCCNefoBaTb
MoNy4YeHHOE peLLieHne 1 OLeHMBATL MPaBAonoL06HOCTb Pe3ynbTaTos;

MP67 - ymeHne onepupoBaTb NOHATUAMW: CPeAHee apuimMeTUYECKO.,
MeuaHa, Hamborsbllee Y HaUMEHbLLEE 3HaUYeHUs, pasmMax, Aucrepcus,
CTaHJAapPTHOE OTK/IOHEHWE YMCMIOBOTO Habopa; YMeHWe W3BJeKaTb,
VHTEPNpeTUpoBaTh MH(OpMaLuWIo, NpeAcTaBNeHHY0 B Tabnuuax, Ha
AuvarpaMmax, —rpajukax, OTpaXalollyld CBOWCTBa  peasbHbIX
MPOLEecCOB W SABMEHWI; MPeACTaBATb WMHMOPMALMIO C MOMOLLGHO



OK 03. [TllnaHupoBatb W
peann3oBbiBaTb COBCTBEHHOE

npodeccroHanbHoe "
NINYHOCTHOE pasBuTME,
npeanpUHUMATENbCKYHO

[esATeNbHOCTb B

np26 -

MP8 -

rOTOBHOCTb U CMOCOGHOCTb K
06pa3oBaHNI0 1 Camo06pa3’oBaHWIO  Ha
MPOTSXXEHUW BCEMN YXXU3HU;
CMOCOOHOCTb UM FOTOBHOCTb K

CaMOCTOATE/IbHOMY NOUCKY

peLleHms

NPaKTUYECKNX

METO/0B
3a/au,
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Tabnmy, 1 guarpamm; uccrefosaTb CTATUCTUYECKUE [aHHble, B TOM
yucne C MNPUMeHeHUeM rpauyeckux MeTOLOB W  3/1EKTPOHHbIX
CPeLCTB;

MP614 - yMmeHMe BbIOMPaTb NOAXOAALUMIA M3YYeHHbI MeToa Ans
PelleHns  3afayn, pacrno3HaBaTb MaTeMaTUyeckuMe  (akTbl W
maTemaTuyeckrie MoLesn B NPUPOAHBLIX U OOLLECTBEHHBIX ABMEHUSX,
B MCKYCCTBe; YMeHVe TMpUBOAUTL NPUMEPLI  MaTemMaTUYeCKUX
OTKPbITUA POCCUIACKOIN 1 MUPOBOIA MaTEMATNUECKOW HayKM

MPy18 - ymeHWe MOLENMPOBATb peasibHble CUTyauuu Ha A3blKe
MaTeMaTUKKN; COCTaBNATb BbIPaXXEHWs, YPaBHEHWNSA, HEpPaBEHCTBa U KX
CUCTEMbI MO YC/MOBUIO 33fayu, WUCCNefoBaTb MOCTPOEHHbIE MOAeNn ¢
1CNob30BaHMEM annapara anrebpbl, MHTEPNPETUPOBATL MOYUYEHHbIN
pe3ynbTar, CTPOUTL MaTemaTMyeckume MoZenn C  MOMOLLbIO
reoMeTpUYECKMX MOHATUIA U BEIMYUH, pellaTb CBA3aHHble C HUMMU
NnpaKkTUYeckne 3agayn; COCTaB/ATb BEPOATHOCTHYKD MOAeNlb U
WNHTEPNPeTMPOBaTb MOJTYYeHHbIA pe3ynbTaT; pewartb MpuKnagHble
38[lauM CpefCcTBaMM MaTeMaTUYeCKoOro adaimsa, B TOM yucne
COLMaNbHO-3KOHOMNYECKOTO U (PU3NYECKOT0 XapaKTepa;

MPy19 - yMeHve BbIGMPaTb MOAXOAALLMIA METOA AN peLleHuns
3afaun;  MOHVMaHWe  3HAYMMOCTW  MaTeEMATMKM B U3YYeHUU
NPUPOAHBLIX W O6LWECTBEHHbIX MPOLECCOB W SIBIEHWI; YMeHue
pacnosHaBsaTb MpPOSABNEHME 33aKOHOB MaTeMaTUKM B WUCKYCCTBe,
YMeHVe  MpUBOAUTL  MPUMeEpbl  MaTeMaTUYeCKUX  OTKPbITUN
POCCUIACKOW 1 MUPOBOI MaTeEMaTUUECKON HayKu

MP61 - BnageHWe MeTofamMun 4o0KasaTe/lbCTB, a/lfOPUTMaMn PeLLEHNS
3afay; ymeHvie opmynmpoBath OnNpeaeneHns, akCuoMbl U TEOPEMBI,
NPUMEHATL KX, NPOBOAMTL AOKasaTeflbHble PacCyXAEHUs B X0je
peLLeHuns 3agay;

MP64 - ymeHVe onepupoBaTb MOHATUAMM: (DYHKUWSA, HEnpepbiBHas
(hyHKUMS, NPOM3BOAHAs, NepBOOOpasHas, OnpefesieHHbId WHTerpan;



npogeccroHanbHONn  cepe,
MCNOMb30BaTb  3HaHWA MO
NnpaBoBOM U  (PMHAHCOBOWA
rPamMOTHOCTM B  pas/INYHbIX
YM3HEHHbIX CUTyaLUsX

NPUMEHEHNIO pasNyHbIX MeTOZ0B
MO3HaHUS;
MP17 - yMeTb MNepeHOCUTb 3HaHWA B

No3HaBaTe/IbHYH0 U NMPaKTUYECKYHO obnactu

XU3HeaeAaTe/IbHOCTU
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YMeHMe HaxoAWTb MPOW3BOAHbLIE 3MIEMEHTAPHBIX PYHKLUMWIA, NCMOMb3Ys
CMpaBoYHble MaTepuasibl; WCCMefoBaTb B MPOCTEMLLMX — Cly4asx
(PYHKUMN Ha MOHOTOHHOCTb, HaxoAuTb HambosbLuMe W HaUMEHbLLNe
3HaYeHMs  (PYHKUWIA;  CTPOUTb  rpaikM  MHOTQYNIEHOB  C
NCMOMb30BaHWEM annapata MaTeMaTU4yecKoro aHanms3a; MPUMEHATb
MPOV3BOAHYIO MPY peLleHnn 3afa4y Ha ABUXKeHMWe; peLlatb MpakTUKo-
OpVIEHTUPOBaHHbIE 33fa4M Ha HanbOosblUMe U HAUMEHbLUVE 3HAYEHNS,
Ha HaX0XJeHre NyTu, CKOPOCTU U YCKOPeHus;,

MP65 - ymeHWe onepupoBaTb MOHATMSAMW: pauMOHaIbHas PYHKLMS,
nokasaresibHad (yHKUMS, CTemeHHas (QYHKUUA, orapuiMmyeckas
(PYHKUMSA, TPUTOHOMETPUYECKME (PYHKUMKW, O6paTHble (YHKLUK,
YMeHVEe CTPOUTb TpauKnM M3yYeHHbIX (DYHKUMIA, WKCMOo/b30BaTh
rpacuKm npu n3yyeHnM NpoLLeccoB

¥ 3aBUCMMOCTEN, NPY peLLeHny 3a8a4 13 Apyrux y4ebHbIX NpesmMeToB
M 3afa4 U3 peasbHOWN XXM3HW; BblpaXaTb (hOpMynamu 3aBUCUMOCTU
MeXay BeIM4ymHamu,;

MP66 - yMmeHWe peluaTb TEKCTOBble 3afayn pasHbiX TUMNOB (B TOM
4mncrie Ha NPOLEHTBI, JONN U YacTu, Ha [BUXeHWe, paboTy, CTOMMOCTb
TOBApPOB W YCAyr, Ha/oru, 3afayn n3 061acTu yrnpasneHus MNYHbIMU U
CeMelHbIMM  (DMHAHCaMK);  COCTaBNATb  BbIPKEHWS, YpaBHEHWUS,
HepaBeHCTBA U WX CUCTEMbl MO YC/MIOBUKO 3adayu, WCCMefoBaTh
MONYYEHHOE PeLLeHVe 1 OLeHMBaTb NPaBLoNoA06HOCTL Pe3ynbTaTos;
MP67 - ymeHne onepmpoBaTb MOHATUAMU: CPefHee apugpMETUYECKOE,
MefvaHa, HaubosbLlee N HauMeHbLLee 3HauYeHUs, pasmax, AUCrepcus,
CTaHJapTHOe OTK/IOHEHME YMCNOBOr0 Habopa; YMeHWe W3BNeKaTb,
WHTeprpeTMpoBaTb MH(MOPMaLMiO, NPeAcTaB/leHHYo B Tabnmuax, Ha
AmarpaMmmax, rpaukax, OTpakatoLLyro CBOMCTBA peaslbHbIX MPOLLECCOB
N ABNEHWIA; NPeACTaBNATb MH(OPMAaLMIO C MOMOLWB0 Tabnuy u
Avarpamm; umccnefoBaTtb CTAaTUCTUYECKME [aHHbIE, B TOM 4uUCne C
NMPYMeHeHneM rpafuyecKnX MeTOA0B U 3MEKTPOHHbIX CPELCTB;



MP68 - yMmeHMe oOMNepupoBaTb MOHATUSMW: CAyYalHbIA OMbIT U
Cy4YailHoe COObITMe, BEPOSTHOCTb Cy4aliHOro CO6bITUSA; YMEHMe
BbIYNCNATbL BEPOATHOCTb C WCMO/Mb30BaHMEM TpagiMyeckmx MeTOLOB;
NPUMEHATL  (JOPMY/Ibl  CMIOKEHUS U YMHOXEHWUS  BEPOSTHOCTEN,
KOMOWHATOPHbIe (hakTbl U (DOPMY/Ibl MPU PeLLUeHNN 33[aY; OLEeHMBaTb
BEPOSTHOCTM  pea/ibHbIX COObLITWIA; 3HAKOMCTBO CO  C/lyyaiiHbIMMU
Be/IMYMHAMU; YMEHVE TMPUBOAUTL MPUMEPbI MPOSABEHUA 3aKOHa
OONbLUNX YMCEN B NPUPOAHBIX U 06LECTBEHHbIX ABMEHUSIX;

MP614 - ymeHwe BblIOUPaTb MNOAXOAALLMNIA N3YUYEHHDBIA METOL

LA peLleHns 3a4a4n, pacno3HaBaTb MateMaTuyeckmne PakTbl

N MaTemMaTMyecKre MoLeny B NPUPOLHbLIX U 0OLLECTBEHHBIX ABMEHUSX,
B WCKYCCTBE, YMEHWEe MNpUBOAMTbL MPUMepbl  MaTemaTU4ecKmx
OTKPbITWIA POCCUIACKOM U MUPOBOM MaTeMaTUYeCKON HayKu

MPy4 - yMeHMe CcBOGOAHO OMEpMpPOBaTb MOHATUAMU: COYETaHUE,
MepecTaHOBKa, YWCNO COYETaHWA, YMC/IO MNepecTaHOBOK; OUHOM
HblOTOHa; yMeHVe NPUMEHATb KOMOUHATOPHbIE (DaKTbl U PaCcCyXAeHUs
[N peLLeHns 3agay;

MPy9 yMeHue cBO60AHO onepuposaTtb NOHATNAMMU:
noc/iefoBaTeNlbHOCTb, apudMeTyeckas NpPorpeccus, reoMeTpuyeckas
nporpeccus, 6ecKOoHe4yHO YyOblBaroLas reoMeTpuyeckas nporpeccus;
yMeHWe 3afaBaTb MOC/efoBaTe/lbHOCTU, B TOM YMCIe C MOMOLLbHO
PEKYPPEHTHbBIX (hopMy ;

MPyHO - ymeHWe onepypoBaTb MOHATUAMU: HEMPEPLIBHOCTL (DYHKLWK,
acMMNTOTbl rpauka (yHKUMW, nepBas W BTOpas NpPOW3BOAHaNA
(OYHKUMKW, TEOMETPUYECKUA U (PU3NYECKUIA CMbICT MNPOU3BOAHONA,
nepBoobpasHass, OMNpefesieHHbl  WHTerpan; YMeHWe  Haxo4uTb
acMMNTOTbl rpauka (YHKUMW; YMEHWE BbIYUCATL MPOU3BOAHbLIE
CYMMbl, NPOM3BEAEHMNS, YaCTHOTO M KOMMO3ULMU (PYHKLMWIA, HAXOAUTb
ypaBHeHMWe KacaTe/lbHOW K rpadvky QyHKUUK;

YMEHMe WCMob30BaTh MPOU3BOAHYIO AN UCCNeA0BaHUSA (hYHKUWA,
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LA HAXOXAEHNUA HauyyLlero pewleHns B NpUKNagHbIX, B TOM yucne
COLMaSIbHO-3KOHOMUYECKMX N (PU3NYECKUX 3adadax, Ana onpenenieHns
CKOPOCTU U YCKOPEHWS; HaxoAuTb nnowaam n ob6bembl quryp c
MOMOLLbLID  WHTErpana; npuBOAUTL  MPUMEPbl  MaTeMaTU4YecKoro
MOZE/NIMPOBaHMS C NOMOLLbIO AnddepeHUMaIbHbIX YPaBHEHWI;

MPyl2 - ymeHue CBOGOAHO OMepUPOBaTb MOHATUSMU: CpPeaHee
apuUMMETNYECKOe, MeAmaHa, Hambonbluee M HavMeHbllee 3HauveHus,
pasMax, [Jucnepcus, CTaH4APTHOE OTK/IOHEHWEe [ns  OnucaHus
UMCNOBLIX [JaHHbIX; YMEHMe 1ccnefoBaTb CTAaTUCTUYECKME [aHHble, B
TOM 4uCNe C NPUMEHEHUEM rpaiuyeckmx MeTOLOB WU 3/IEKTPOHHBIX
CpeAcTs; rpauyeckn UccnefoBaTb COBMECTHble HabMogeHus ¢
MOMOLLIbIO AMarpaMM paccemrBaHust U NMHEHON perpeccuu;

MPy13 - ymeHVe HaxXO4WTb BEPOATHOCTM COObITUIA C UCMO/b30BaHVEM
rpauyecknx MeTOAOB; MPUMEHATb ONS pelleHus 3agad (hopmysbl
CMIOXKEHUA M YMHOXEHMUSi  BEPOATHOCTeW,  (hopMmysly  MOSHOW
BEpOSATHOCTK,  chopmyny  BepHynin, KOMOMHATOpHble (hakTbl U
(hopMy/ibl; OLEeHMBATb BEPOATHOCTM peasibHbIX COOLITWIA; YMeHMe
onepupoBaTb MOHATUSIMW:  CllyYaliHas BefMYMHA, pacnpeseneHue
BEPOATHOCTEW, MaTeMaTUYeCKOe OXuaaHue, AUCMepcns U CTaHLapTHOE
OTK/IOHEHWME CNYyYalHON BEIMYUHBI, (DYHKUMW pacnpefeneHns u
NIOTHOCTU  PaBHOMEPHOro,  MOKa3aTe/flbLHOr0 W HOPMasbHOro
pacrnpefeneHnii;  yMeHMe  WCMOMb30BaTb  CBOWCTBA  M3YYEHHbIX
pacnpefeneHvnin 41 peweHns 3afady; 3HaKoOMCTBO C NMOHATUAMM: 3aKOH
OONbLUNX Ymncen, MeToAbl BbIGOPOYHBIX WCCMELOBaHWA;  YMeHUe
NPMBOAUTL  NPUMePbl  NPOSB/IEHWS 3aKOHa O0MbLUMX  4Yucen B
NPUPOAHBIX U 0BOLLECTBEHHBIX ABNEHUAX;

MPy18 - ymeHVMe MOZENUPOBAaTbL peasibHble CUTYaUun Ha A3biKe
MaTemMaTuKKM; COCTaB/IATb BbIPaXKEHUS, YpPaBHEHUS, HEPaBEHCTBA N UX
CUCTEMbI MO YCNOBUIO 3a4ayn, UCCNeAoBaTb MOCTPOEHHbIE MOJENN C
MCNOMb30BaHMEM arnapata anredpbl, MHTEPMNPETUPOBATL NOSTYYEHHbIN



OK 04.
B3aMMO/eNCTBOBATL

pa60TaTI:> B KONIEKTMBE W TMPOEKTHYIO n

KOMaHze

AhhekTmBHO JIP34 - 0CO3HaHWME LEHHOCTU Hay4HOM
N [eATeNbHOCTW, FOTOBHOCTb OCYLLECTBNATb

nccnefoBaTesibCkyto
[eATeNlbHOCTb UHAMBUAYaIbHO U B rpymnne
MP28 - Bnagetb pasnivyHbIMK criocobamu
06LLEHNA 1 B3aMOENCTBUS;

MP31 - noHuMaTb M  WCMOMbL30BATb
npenMyLLecTBa KOMaHAHOW n
NHANBUOYaNbHOW pPaboThl;

MP33 - npuHUMaTb LENM COBMECTHOM
LlesTeNlbHOCTH, OpraHun3oBbIBaTb 7
KOOpAVHMPOBaTb  [AENCTBMS no ee

[OOCTVXKEHWMIO: COCTaBNATb MaH AenCTBUiA,
pacrnpegenstb poaM € Y4eTOM  MHEHWiA
Yy4aCTHUKOB obcyxpaaThb pesynbTathl
COBMECTHOI paboThl;

MP36 - KOOpAMHUPOBATL M BbINOMNHATbL

paboty B YCNOBUAX peasibHoro,
BUPTYalbHOTO M KOMOGMHMPOBAHHOTO
B3aMMOAENCTBUS;

MP37 - ocywecTBnaTb  MO3UTUBHOE

CTpaTernyeckoe MoBEAEHNE B PasNNYHbIX
cuTyaumsax,  NposiBNATb  TBOPYECTBO U
BOOGpaxXeHue, ObITb UHULMATVBHLIM
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pe3ynbTar, CTPOUTb  MaTeMaTU4yeckKme MOLEM C  MOMOLbLIO
reoMeTpPUYECKMX MOHATUI N BENUYMH, pellaTb CBA3aHHble C HUMMU
NnpakTUyeckne 3afayn; COCTaBNATb BEPOATHOCTHYHO MOJeNb WU
MHTEPNPeTMPOBaTb MONYYEHHbIM pe3y/nbTaT; pewartb MNpuKIagHble
3afjaun CcpefcTBaMM MaTemaTMyeckKoro aHaimsa, B TOM 4ucre
COLMaNbHO-3KOHOMNYECKOTO M (hU3MYECKOro xapakTepa

MP61 - BnageHWe mMeTodaMu [OKas3aTeNnbCTB, aropuTMamm peLleHus
3afay; ymMeHue (hopMyMpoBaTh OMpefesieHns, akCUOMbl U TeOpeMbl,
NMPUMEHATb KX, MPOBOAUTL AOKasaTeslbHble pacCyX4eHWs B Xofe
peLleHuns 3aay;

MP67 - ymMeHWe onepupoBaTb NMOHATUSAMWN: CpeaHee apudhmeTUYECKOe,
MeauaHa, HanbosbLlee N HaMMeHbLLUee 3HaYeHUs, pasmax, gucnepecus,
CTaHAAPTHOE OTK/OHEeHMe YMC/I0BOro Habopa; yMeHue W3B/eKarb,
WNHTEepPNpPeTMpoBaTh MH(OPMALMIO, NPeAcTaBleHHy0 B Tabnuuax, Ha
AnarpaMMax, — rpaukax, OTpaXkKalollytd  CBOWCTBA  peasibHbIX
npoL,eccos

1 SIBNEHWIA; NPeACTaBNATb MHOPMALMIO C MOMOLLBHO TabuLy

N auarpamm; uccnefosaTb CTaTUCTUYECKWe AaHHble, B TOM 4YuUCie C
NMPUMEHEHNEM rpagnyecknx MeToL0B U 3/1EeKTPOHHbIX CPeACTB;

MP68 - yMeHWe onepupoBaTb MOHATUSAMMW: CyYalHbIA OMbIT

N CnyyvaliHoe CO6bITVE, BEPOSITHOCTb C/yYaliHOrO COOGbLITUS; YMEHMe
BbIYNCNATL BEPOATHOCTb C UCMO/b30BAHMEM TpaiMyeckmnx MeTOAOB;
NPUMEHATL  (DOPMY/Ibl  C/IOXKEHUS N YMHOXEHUS BEPOSATHOCTEN,
KOMOMHATOPHbIE (haKTbl 1 (HOPMY/ibl MPY PeLLeHn 3ada4; OLEeHMNBaTb
BEPOATHOCTM peaslbHbIX COObITWIA; 3HAKOMCTBO CO  C/y4alHbIMU
Be/IMYMHAMU; YMEHWEe MPUBOAUTL MNPUMEPbLI MPOSB/EHNUA 3aKOHa
60/1bLINX Yncen B NPUPOAHBIX

1 OBLLECTBEHHBIX ABNEHUSAX;

P69 - ymeHve onepuvpoBaTb MOHATUAMU: TOYKa, NPAMas, NJI0CKOCTb,
NMPOCTPaHCTBO, [BYrPaHHbIA  Yron, CKpeliMBatoLmecs npsmble,



MP55 - npuHUMaTbL MOTUBbI U apryMeHTbl
OPYrvX Niofein npu aHanmse pesy/bTaToB
[leATeNbHOCTY;

MP56 - npusHaeBaTb CBOe MNpPaBO W MNpaBo
APYrvX Ntofei Ha OLNOKMY;

MP57 - pa3BuBaTb CMOCOOHOCTb MOHUMATb
MUpP C NO3ULMUN APYToro YesioBeka
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napannefibHoCTb U NePneHANKYNAPHOCTb NPSMBIX W MIOCKOCTER, yron
MeXay NPsMbIMK, Yron MeXxay MpsMor U MIOCKOCTbH, YIon MeXay
MIOCKOCTAMW, pPacCTOfAHME OT TOYKM [0 MJIOCKOCTU, PaccTosiHue
MeXay MpAMbIMK,  PacCTOsAHME MeXAy [M/I0CKOCTAMM,  YMeHue
MCMOMb30BaTh MPU pelleHun 3afay M3y4yeHHble (hakTbl M TeOpeMbl
NNaHUMETPUMN; YMeHVE OLEeHMBaTb pasmMepbl 0O6BLEKTOB OKPYXKatoLLero
MUPa;

MP614 - ymeHue BblOMpaTb MOAXOAAWMIA WM3YYEHHLIN MeTOoA A4S
pelleHns  3afayn, pacno3HaBaTb MaTemMaTuyeckue  (akTbl U
maTemaTuyeckue MoJesIn B MPUPOLAHbLIX N OOLLECTBEHHbIX ABMIEHUSX, B
NCKYCCTBE; YMeHVe NPUBOAMTL NMPUMEPbI MaTeMaTUYECKUX OTKPbITUIA
POCCUIACKOW 1 MMUPOBOA MaTEMaTUYECKOW HayKU;

MNPyl - ymeHue onepupoBaTb MNOHATUAMMU: ONPeaeseHne, akcuoma,
Teopema,  CfeACTBME,  CBOWCTBO,  MpW3HaK,  [0Ka3aTe/bCTBO,
PaBHOCW/bHbIE (HOPMY/IMPOBKK; YMeHUe (hopMy/MpoBaTb 06paTHoe Y
MPOTMBOMOMIOXKHOE  YTBEPXKAEHWe,  MNPUBOAUTL  MPUMEPbl U
KOHTPNPUMEPbI, WUCMO/Mb30BaTb METOL MaTemMaTUyeCKoW WHAYKUMU;
NPOBOAUTL  [0Ka3aTe/lbHble PACCYXXAEHWUA Mpy  pelleHun  3afau,
OL,eHMBATb JIOrMYECKYHO NPaBUIbHOCTb PaCCYXAEeHWA;

Mney2 - YMEHME  OMepUpPoBaTb  MOHATMSAMW.  MHOXXECTBO,
NMOAMHOXECTBO, Orepaunv Hag MHOXECTBaMu; YMeHWe MCNoIb30BaTh
TEOPETUKO-MHOXECTBEHHbIA — annapar /19 OnucaHus  peasibHbIX
MPOLLECCOB U ABMEHUIA 1 MPU peLleHnn 3ada4y, B TOM YuCe U3 Apyrnx
y4eOHbIX NpPesmMeTOB;

MPy3 - yMeHWe oOnepupoBaTb MOHATMSAMMK: rpafd, CBA3HbIA rpad,
[lepeBo, UMK/, rpa Ha NJIOCKOCTW; YMeHWe 3afaBaTb W OMWCLbIBATb
rpagbl pas3nnUyHbIMK cnocobamm; MCMnosb3oBaTh rpatbl MNPY peLleHnn
3ajau;

MPy4 - ymeHue cBOGOAHO OMEpMpoBaTb MOHSATUAMU: COYETaHWE,
MepecTaHOBKa, YMC/I0 COYETaHW, YMCNO MepecTaHOBOK; OGUHOM
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HbIOTOHA; YMeHMe NPUMEHATb KOMOUHATOPHbIE (haKTbl U PacCyXaeHuns
[N1S peLUeHns 3aaay;

MPy5 - yMeHWe onepupoBaTb MOHATUAMU: HaTypaibHOe YWCO, Lenoe
4MCNo, OCTaTOK MO MOAY/IO, PauvOHa/IbHOE YMCNO, MppauMoHabHOe
UMCNO,  MHOXECTBA  HaTypa/lbHblX,  LefblX,  pauMOHaIbHbIX,
[eVCTBUTE/IbHBLIX YMCEN; YMEHME UCMOMb30BaTb NPU3HAKN 4eTMMOCTH,
HaMMeHbLUWIA O6WMIA  JennTeNb U HauMeHbllee 0OLLee KpaTHoe,
anroputm EBKMAa Npy pelleHnn 3afad; 3HaKOMCTBO C pas/IMYHbIMU
MO3ULMOHHBLIMW CUCTEMAaMKN CHUCTIEHMS;

MPy6 - yMeHWe cBOGOAHO OMepupoBaTh NMOHATUAMW: CTEMEHb C Lie/bIM
nokasarefieM,  KOpeHb  HaTypaibHOW  CTeNeHW,  CTeneHb C
pauuoHa/ilbHbIM  OKas3aTesieM,  CTeneHb  C  [AeCTBUTE/IbHbIM
(BeLlecTBeHHbIM) MOKasaTesieM, f10rapuM 4Yncna, CUHYC, KOCUHYC W
TaHreHC NPOU3BO/ILHOMO YNCNa;

MPy7 - ymMeHWe OnepypoBaTb MOHATUSAMU: TOXKAECTBO, TOXK/AECTBEHHOE
npeobpasoBaHue, YpaBHEHWE, HEpPaBEHCTBO, CUCTEMA YPaBHEHWA W
HepaBeHCTB, PaBHOCW/IbHOCTb YpPaBHEHWIA, HEPaBEHCTB W CUCTEM,
pauuoHa/bHble,  MppauvoOHa/IbHbIE,  MOKas3aTe/lbHble,  CTEMeHHbIe,
noraputMuyeckre, TPUroHOMETPUYECKME YPaBHEHUS, HEpaBEeHCTBa U
CUCTEMbI; YMeHMe pellaTb YpaBHEeHWs,, HepaBeHCTBA M CUCTEMbl C
MOMOLLBI0 Pa3/IMYHbIX MPUEMOB; pellaTb YpaBHEHWS, HepaBeHCTBA U
CUCTEMbI C NapameTpOM; MPUMEHSTb YpaBHEHWS, HEPaBEHCTBA, WX
CUCTEMbI 4151 PELLEHMS MaTeMaTMYECKMX 3afa4 M 3aday 13 pas/IMyHbIX
obnacTelt HayKun 1 peasibHOMN YXU3HU;

MPytO - ymeHVe onepupoBaTb MOHATUSMU: HEMPEPLIBHOCTb (YHKLMK,
acMMNTOThbl rpadmka (yHKUMKW, MepBas W BTOpas MNpPOW3BOAHas
(DYHKUMKW, TEeOMETPUYECKUA WU  (DU3UYECKMIA CMbICST MPOU3BOLHOM,
nepBoobpasHas,  OMNpefeNieHHbIA  UHTerpas; YMeHWe  HaxoauTb
acMMNTOThbl rpauka QYHKUUW; YMEHWE BbIYMCNATL MNPOU3BOAHbIE
CYMMbl, NPOV3BEAEHUNS, YAaCTHOrO 1 KOMMO3ULUM (DYHKLMIA, HAXOAMTb
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ypaBHeHWe KacaTeNbHOW K rpafmKy yHKLMK;

YMeHWe WCMOoNb30BaTb MPOU3BOLHYIO [ANS WUCCNefOBaHWUSA (DYHKUMNA,
ON19 HAXOXAEHUA HauyyLlero pelleHns B NpUKIagHbIX, B TOM Yucne
COLMASIbHO-3KOHOMUYECKNX U (PU3NYECKNX 3afa4aX, Ana onpeaeneHus
CKOPOCTW W YCKOPEHWSs; HaxoauTb nowaanm u 06bembl uryp ¢
MOMOLLbIO  WMHTerpana; MpUBOAWUTL  MPUMEPLI  MaTeMaTUYecKoro
MOZENIMPOBaHNSA C MOMOLLbIO AnddepeHLUnanbHbIX YPaBHEHWIA;

MPyl14 - ymeHve CBOGOLHO OMEpMpoBaTh MOHATUAMU: TOYKa, npsamas,
MNOCKOCTb, MPOCTPAHCTBO, OTPE3OK, /Iy4, NIOCKUIA Yrof, ABYrpaHHbI
Yrofi, TPexrpaHHbli yron, nepecekarolimecs, napannesbHble W©
CKpeLLMBaloLLMecs npsmble, NapaiiesibHOCTb U MepPneHANKYNAPHOCTb
NPAMbIX W MI0CKOCTER, Yron Mexay NpsimbIMy, Yroa Mexay npsaMoin 1
MN/IOCKOCTbIO, Yron MeXAay N/IOCKOCTAMU, YMeHWe WUCMo/b30BaTb MNpu
peLleHnn 3agay M3yyeHHble (haKTbl U TeOPEMbI MIaHUMETPUN; YMeHMe
OUeHMBaTb pa3mepbl OOBLEKTOB B OKPYXXAlOLEM MUpe; YMeHue
OrnepvpoBaTb MOHATUAMU: MHOTFOrpaHHUK, CeYeHWe MHOrorpaHHuKa,
NpaBW/bHbIA  MHOFOrpaHHWK, npusma, nupamuga, qurypa w
MOBEPXHOCTb BpPALLEHWS, LUANMHAP, KOHYC, Liap, cgepa, passBepTka
MOBEPXHOCTWN, CEYEeHMs KOHYCa W LUMAVHAPA, NapaifiesibHble ocu Uau
OCHOBaHWMIO, CeYyeHMe LUapa, M/IOCKOCTb, KacaroLllaacs  cgepbl,
UWMHAOPA, KOHyCa; YMEHWe CTPOUTb CeYeHWe MHOrorpaHHuKa,
1300paXkaTb MHOrOrpaHHWKKW, (Urypbl 1 MOBEPXHOCTW BpaLLEHWs, WX
CeyeHusi, B TOM YWC/e C MOMOLLbIO 3/IEKTPOHHBIX CPeAcTB; YMeHue
NMPUMEHATL  CBOMCTBA TEOMETPUYECKUX (DUIYp, CamMOCTOATE/IbHO
(hopMynupoBaTb  OMpefeneHnss  M3y4vaeMbliX  QUryp, BbigBUraThb
rmnoTesbl O CBOWCTBaX W MNpU3HaKax reoMeTPUYecKnx uryp,
060CHOBbIBaTb WM OMpoBepratb  MX;  YMeHWe  NPOBOAUTb
Knaccuukaumio guryp Mo pasauyHbIM - NpuU3HaKam, BbINOMHATb
HEeo6X04MMbIe [ONOMHUTE/IbHbIE NOCTPOEHUS;

MPyl5 - ymeHue CBOGOAHO OMNEpMPOBaTb MOHATUAMU: MAOWALb



OK 05.
YCTHYO  ”

OcyLecTBnaThb
MUCbMEHHYO
KOMMYHVKaLuo Ha
rocyfiapCTBEHHOM A3bIKe
Poccuiickoin  depepaumm  C
YyYeTOM 0C06EeHHOCTEN
COLMAIBHOTO N KY/IbTYPHOro
KOHTEKCTa

NIP8 - chopmMmMpoBaHHOCTb  POCCUIACKON
rpaXxgaHCKom MAEHTUYHOCTH, NAaTPUOTM3MA,
yBaXXEHNA K CBOeMy Hapogy, YyBCTBa
OTBETCTBEHHOCTU nepes, PoavHoi,
ropfoCTy 3a CBOW Kpaii, CBOK PoanHy, CBOM
A3bIK U KyNbTypy, MPOLUMIOE W HacTofALlee
MHOroHaLMoHanbHOro Hapoaa Poccuu;
JIP33 - CcoBepLUEHCTBOBaHNE SA3bIKOBOW W
4MTaTeNlbCKOM  Ky/bTypbl Kak CpefcTBa
B3aMMOLENCTBMA  MeXAy  o4bMU U
MO3HaHNA MUPa;

MP30 - pa3BepHYTO M NIOFMYHO M3Naratb
CBOKO TOYKY 3pEHUSs C WCMONb30BaHUEM
A3bIKOBbIX CPeACTB;
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(urypbl, 06beM ¢Urypbl, BeNUYMHA Yrna, PacCTOsHWE OT TOYKM [0
MNOCKOCTM, PacCTOsAHVE MeXay npsAMbIMKA, PacCTosHUE  MeXay
MIOCKOCTAMM, NJowWwaib cdepbl, naowags NOBEPXHOCTU MMpamMuibl,
npuM3Mbl,  KOHyCa, UMAMHAPE, 00beM Ky6a, MpPAMOYro/ibHOro
napannenenunega, nupamuibl, Npu3Mbl, UWWHAPA, KOHYca, Lapa;
YMEeHUNe HaXo4MTb OTHOLUEHNE 06bEMOB NOLOBHBIX (Uryp;

MPyl6 - ymeHMe CBOGOAHO OMEpupPoBaTb MOHATUAMM: [BUMXKEHME,
napaiefibHblil NepeHoc, CUMMETPUSA Ha MIOCKOCTU U B MPOCTPaHCTBe,
MoOBOPOT, npeobpa3oBaHMe MoA0OMS, NOAOGHbIE (UIYpbl; YMEHUE
pacrno3HaBaTb paBHble U NOLOGHbIE PUrypbl, B TOM YMCNe B NPUPOLE,
NCKYCCTBE, apXuUTEKType; YMeHWe WCMo/b30BaTb TFeoMeTpuyeckue
OTHOLUEHMWS,, HaxXOAUTb TeOMETPUYECKMEe BEeNUUYUHBI (L47IMHE, Yrof,
nnowasib, 06beM) Npy peLleHnn 3agad 13 Apyrux y4yebHbIX NpeameToB
N 13 peasTbHOMN YKN3HW

MP61 - BnageHWe MeToLaMWn [OKa3aTe/bCTB, alroOpUTMamMun peLleHns
3afay; ymeHue (HOpMyIMpoBaTb OMpefefieHns, akCMoMbl N TEOPEMbI,
NMPUMEHATb KX, MNPOBOAWUTL [OKa3aTeflbHble PacCyXAeHUs B Xope
peLleHuns 3agay;

MP66 - ymeHWe pelsaTb TEKCTOBbIE 3afayn pasHbiX TUMNOB (B TOM
yncnie Ha NPOLEHTHI, JO/IN M YacTu, Ha [ABMXKEHMWe, paboTy, CTOMMOCTb
TOBApOB W YCNyr, HaIOM, 3agayv U3 06/1acTi ynpaBieHns NNYHbIMA
N CeMeVHbIMW (DUHAHCAMW); COCTaBMATb BbIPAXKEHUS, YpPaBHEHMS,
HepaBeHCTBA M WX CUCTEMbI MO YCMNOBMIO 334ayn, uUCCNefoBaTb
MoJTly4eHHOe peLleHne 1 OLeHMBaTb NPaBaonoA0bHOCTb Pe3y/bTaTos;
MP68 - ymeHue onepmpoBaTb MNOHATUAMM: CyYalHbIA ONbIT

N Cny4yaiHoe cobbITMe, BEPOATHOCTb CY4YaHOrO COOLITUS; YMeHWe
BbIYNCNATL BEPOSATHOCTb C WUCMNONb30BaHWEM rpafuyeckux MeTOAOB;
NPUMEHATL  (DOPMY/Ibl  CNIOXKEHUA U YMHOXEHUSi  BepOATHOCTEMN,
KOMOMHaTOpHble (hakTbl U POPMY bl NMPW PeLLEHNN 3afaY; OLEeHMBaTb
BEPOSTHOCTM peaibHbIX COObITUIA; 3HAKOMCTBO CO  C/yYaHbIMM
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BeMUYMHAMU; YMeHMe MPUBOAUTL MNPUMEPbI MPOSBEHNUS 3aKOHa
60NbLUMX YMCEN B NPUPOAHbIX

1 OOLLLECTBEHHBIX IB/IEHUAX;

MP614 - yMeHVe BblOMpPaTb MOAXOAALMIA WU3YUYeHHbIA MeTog ANs
pelleHns  3ajayu, pacrnosHaBaTb  MaTemMaTuyeckme  (akTbl U
marematmyeckune MOAeNu B NPUPOAHBIX U OBLLECTBEHHBIX ABMEHMSX, B
NCKYCCTBE; YMeHMe NPUBOAUTL MPUMEPbI MaTeMaTUYECKNX OTKPbITUI
POCCUIACKOW 1 MUPOBOW MaTEMaTUYECKOW HayKW;

MPyl - yMmeHWe onepupoBaTb MOHATUAMMW: OMpejeneHne, akcuoma,
Teopema,  CfiefCTBMe,  CBOWCTBO, MpW3HaK,  [0Ka3aTe/bCTBO,
paBHOCWU/IbHbIE (DOPMY/SIMPOBKM; YMeHUEe (hopMynmMpoBaTb 0bpaTHoe u
NPOTUBOMONIOXKHOE  YTBEPXAEeHWe,  MNPUBOAUTbL  MPUMEpPbl 1
KOHTPNPUMEPbI, WCMOMb30BaTb METOJ MaTemMaTUyeCKOW WHAYKLWK,
MPOBOAWTL [OKasaTeflbHble PacCy>KAeHWUs Mpu  pelleHun  3adad,
OLeHMBATb /TOrMYECKYH0 NPaBWUIbHOCTb PACCyXXAEeHWIA;

Mry2 - YMEHVE  OMepupoBaTb  MOHATUAMWU:  MHOXECTBO,
MOAMHOXECTBO, Orepauun Haf MHOXECTBaMMW; YMEHWEe WCMo/b30BaTh
TEOPETUKO-MHOXECTBEHHbIA — annapat A4/ ONuCaHnus  peasibHbIX
MPOLLECCOB W ABNEHUIA N NPU pPeLleHnn 3ag4a4, B TOM YuCne U3 ApYrux
y4YeOHbIX NPeAMeTOB;

MPy3 - yMeHWe onepupoBaTb MOHATUSMU: rpag), CBA3HbLIA rpadg,
[epeBo, UMK/, rpa Ha MI0CKOCTW; YMeHMe 3afaBaTb M OMUCHLIBATb
rpagbl pasnMyHbIMKM CNocobamn; MCMonb30BaTb rpagbl NPU peLLeHni
3agjay;

MPy4 - yMeHve CBOGOAHO OMEPUPOBaThb MOHATUSAMMW: COYETaHMe,
MepecTaHOBKa, YWUCNO COYETaHWI, YMCM0 NepecTaHOBOK; OWHOM
HblOTOHA; yMeHWe NPUMEeHATb KOMOUHATOPHBIE (haKTbl U PacCy>KaeHus
LN peLLeHns 3agay;

MPy5 - ymMeHWe onepupoBaTthb MOHATUAMW: HATypasibHOe YWC/O, Liesioe
4MCNo, OCTATOK MO MOAY/0, pauMOHa/IbHOE YMCNO, MppaLOHaIbHOe
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YMCNO,  MHOXEeCTBa  HaTypasibHbIX,  LenblX,  pPaunoOHa/IbHbIX,
[EeACTBUTENBbHBIX YNACEN; YMEHME MUCMO0/b30BaTh MPU3HAKN AeMMOCTH,
HavMeHbLINA  OOLUMIA fennTenb W HavMeHbluee 0O0LLee KpaTHOe,
anroput™ EBKMAa npy pelleHnn 3afad; 3HaKOMCTBO C Pas/iMyHbIMM
MO3ULMOHHBIMU CUCTEMAMM CHUCTIEHNS,

MPy6 - ymeHne cBO6GOAHO OMepmpoBaTb MOHATUAMMW: CTEMeHb C LebIM
nokasatesieM,  KOpeHb  HaTypa/lbHOM  CTenmeHW, CTeneHb  C
pauMoOHa/IbHbIM ~ nokKasatefieM,  CTeNeHb  C  [eNCTBUTE/bHbIM
(BeLlecTBeHHbIM) MoKasaTeneMm, Orapudm 4Yucna, CUHYC, KOCUHYC U
TaHreHC NPoV3BOJIbHOIO YNCNa;

MPy7 - ymeHue onepuypoBaTb MOHATUAMWN: TOXAECTBO, TOXAECTBEHHOE
npeobpa3oBaHue, YpaBHEHWE, HEPaBeHCTBO, CUCTEMA YpPaBHEHWUIA W
HepaBeHCTB, PaBHOCW/ILHOCTb YPaBHEHWA, HepaBeHCTB W CUCTEM,
pauuoHa/ibHble,  MppauMOHabHble,  MoKasaTeflbHble,  CTereHHbIe,
norapuMmnyeckne, TPUroHOMETPUYECKME YpPaBHEHWS, HepaBeHCTBa U
CUCTEMbI; YMEHMWe pellaTb YpaBHEHWs, HepaBeHCTBA M CUCTEMbl C
MOMOLLBIO Pa3/IYHbIX MPUEMOB; peLlaTb YpaBHEHWs, HepaBeHCTBa U
CUCTEMbl C MapameTpoM; MPUMEHSATb YpaBHEHWs,, HepaBeHCTBa, WX
CUCTEMbI NS PeLleHns MaTemMaTMyecKnxX 3afad 1 3agay U3 pasInyHbIX
0651acTen HayKn 1 peasibHOM YKM3HW;

MPyHO - ymMeHWe onepupoBaTb MOHATUAMM: HENPEPbLIBHOCTL (PYHKLMN,
acMMnToTbl rpauka (GyHKUMK, nNepBas W BTOpas MNPOM3BOAHANA
(DYHKUMM, TEOMETPUYECKUIA N (DU3NYECKUIA CMbIC/T MPOU3BOAHONA,
nepsoobpasHasl, OMNpefeneHHbIn  WUHTErpas; YMeHUe  Haxo4uTb
acMMNTOTbl rpagmkKa (YHKUMW; YMeHMe BbIMUCNATb MPOM3BOAHbIE
CYMMbI, MPOU3BELEHMS, YHaCTHOrO N KOMMNO3MLUMK (DYHKLMWIA, HAXOANUTb
YpaBHEHVE KacaTe/lbHOWN K rpatiuky yHKLUN;

YMeHWe WCMo/b30BaTb MPOM3BOAHYIO [NA WUCCNefoBaHWUsA (YyHKLMWIA,
AN19 HAXOXKAEHUA HaUyudLlero pelleHns B NPUKIagHbIX, B TOM Yuche
COLMaIbHO-9KOHOMMYECKUX 1 PU3NYECKUX 3aadax, Ans onpegeneHns
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CKOPOCTM W YCKOPEHWs; HaxoauTb nnowaan v obbembl uryp ¢
MOMOLLbIO  MHTErpana;, MnpPUBOAWUTL  MPUMEpPbl  MaTemMaTU4ecKoro
MOZENIMPOBaHMsA C NOMOLLbIO AntdepeHLMaIbHbIX YPaBHEHWIA;

MPyl4 - ymeHne cBOOGOAHO ONEpUpPOBaTb MOHATUSIMW: TOYKa, NpsiMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE3O0K, Ny4, NJOCKWIA Yron, ABYrpaHHbI
Yrofn, TPexrpaHHblid Yyron, nepecekatroWwmnecs, napansiefibHole K
CKpeLLmBaloLLmecs npsmMble, napannenbHoCcTb U nepneHANKYNapHOCTb
NPAMBIX W NIOCKOCTEN, Yron Mexay npsMbIMK, Yron Mexay npsmon 1
MIOCKOCTbIO, Yrofl MeXZAy MA0CKOCTAMU; YMEHWE WCMO/b30BaTh Mnpu
PeLeHn 3aa4 U3yyeHHble (hakTbl M TEOPeMbl NNaHUMETPUN; YMeHMWe
OLeHMBaTb pasMepbl OOLEKTOB B OKPYXalOLWEM MUpe; YMeHue
onepupoBaTb MOHATUAMUW: MHOTOrpaHHWK, CeyYeHWe MHOrorpaHHUKa,
NpaBWIbHbIA ~ MHOTFOrpPaHHWK, Npu3Ma, nupamuga, urypa u
MOBEPXHOCTb BpaLLeHWs, LWIUHAP, KOHYC, LWap, cdepa, pasBepTka
MOBEPXHOCTU, CEYEHNA KOHYyca M UUIMHAPA, NapaifiefibHble ocu uiu
OCHOBaHMIO, CeyeHWe LIapa, M/IOCKOCTb, Kacawowasaca cdepsl,
UMNMHAPa, KOHyca; YMeHWe CTPOUTb CevyeHMe MHOrorpaHHUKa,
n306paXkaTb MHOFOrpaHHUKK, (UIypbl U NOBEPXHOCTW BPALLEHNS, WX
CeyeHns, B TOM YuC/e C MOMOLLbIO 3/IEKTPOHHbLIX CPEeACTB; YMeHue
NPUMEHATbL  CBOWCTBA TEOMETPUYECKMX  (mryp, CaMoCTOSATE/IbHO
(hopmynupoBaTb  ONpedeneHus  U3ydaeMblX  (Uryp, BblABUraTb
rmnoTesbl O CBOWCTBAX W MpU3HaKax TreoMeTpUYeckux ¢uryp,
060CHOBbIBaTL MM OMpoOBepraTtb  MX;  YMEHWe  NPOBOAUTH
Knaccuukaumio uryp no pas/iMyHbIM - MpU3HaKaMm, BbIMOSHATb
HeobXo4UMble JOMOHUTENbHbIE NOCTPOEHNS;

MPyl5 - yMmeHWe CBOGOAHO OMEPUPOBaTL MOHATUAMMW: MNOLAAb
(urypbl, 06beM (Urypbl, BeIMYMHA Yrfa, PaccTosiHue OT TOYKM [0
NAOCKOCTM, PacCTOAHMe MeXay nNpAMbIMKW, PacCTOAHWE  MexXay
MIOCKOCTAMM, MoWaab ciepbl, Maowaabs NOBEPXHOCTUM Nupamunpibl,
npuM3Mbl,  KOHyca, UWIMHApa, O06beM Kyba, MPAMOYrofbHOro



nKk 21 OcyuectBnsaTb
nnaHvpoBaHve  paboT Mo
aKcnyarauum
3N1EeKTPUYECKOr 0 7
3/1IEKTPOMEXAHNYECKOr0
06opyaoBaHus

NIP14 - o0co3HaHMe /NN4YHOrO BKaja B
NOCTPOEHME YCTOMUMBOrO ByayLIEero;

JIP25 - wvHTepec K pasnyHbIM Cepam
NPOECCMOHANIbHON AeATeNbHOCTH, YMEHNME
COBepLUaTb OCO3HaHHbIA BblIGOP OGyAaylLLEl
npoeccun 1 peann3oBbIBaTb COOCTBEHHbIE
YXW3HEHHbIe M/aHbl;

JIP26 - TOTOBHOCTb M CMOCOOHOCTb K
06pa3oBaHN0O 1 caMo0bpas3oBaHMIO  Ha
MPOTSHXKEHMMN BCEN YKU3ZHMU;

MP3 - onpegenstb Uenn [esaTesIbHOCTH,
3afaBaTb MapameTpbl W  KPUTEPUU KX
[OCTVKEHMS;
MP5 - BHOCUTb ~ KOPPEKTMBbI B
[leaTeNbHOCTb, OLEeHMBaTb  COOTBETCTBUE
pe3ynbTaToB  LENsM, OLEHMBaTb  PUCKM
NOCNeLCTBUIN [eATENbHOCTY;

MP21 - BnafeTb HaBblKamMy MNOMYYEHUS
NHOpMaLMN U3 UCTOYHUKOB  pasHblX
TWUMOB, CaMOCTOATENIbHO  OCYLLECTBNATb
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napanfenenunega, nupaMugbl, MNpU3Mbl, UWIMHAPA, KOHYCa, Llapa;
YMeHWe Haxo4uTb OTHOLLEeHNe 06bEMOB MOA0OHBLIX (Uryp;

MPyl16 - yMmeHuWe CBOGOAHO OMEpPMPOBaTb MOHATUAMM: [BUXKEHNE,
napaiefibHblil NepeHoc, CUMMETPUSA Ha MIOCKOCTU 1 B MPOCTPAHCTBE,
MoBOPOT, MNpeobpa3oBaHue MNOA0OMS, MNOLOGHbIE Urypbl; YMeHue
pacrno3HaBaTb paBHble 1 NOAOOHbIE (PUIYpbl, B TOM YKC/E B NPUPOSE,
NCKYCCTBe, apXUTEKType, YMeHWe WCMnoMb30BaTb reOMETPUYECKME
OTHOLLUEHWNS, HaxOo4WUTb reOMeTpUYEecKue BennyuHbl (4nHa, Yyrof,
nnowasib, 06bLeM) MpuU peLLeHnn 3aga4 13 Apyrnx y4ebHbIx npesmeTos
N 13 peasibHOM XM3HU

P61 - BnageHve meTodaMu AOKas3aTeNbCTB, airopUTMamy peLleHus
3afay; ymMeHue (hopmynvMpoBaTb OMpeaeneHus, akCMOMbl U TeopeMbl,
NMPUMEHATb WX, MPOBOAMTL [OKasaTe/lbHble PacCyXeHWsa B Xofe
peLleHnsa 3aay;

P64 - ymeHWe onepupoBaTb MOHATUAMU: (PYHKLUA, HenpepbiBHas
(hyHKUMS, NpOW3BOAHasA, NepBoo6pasHas, OnpeaeseHHbI WHTerpan;
YMeHWe HaxoauTb MPOU3BOAHbIE 3M1EMEHTAPHbIX PYHKUMIA, UCMONb3YS
CMpaBOYHble MaTepuasnbl, WCCMefoBaTb B MPOCTEALIMX — Chydasx
()YHKUMM Ha MOHOTOHHOCTb, HaxoAuTb Hambo/bLUMe W HaUMEHbLUMe
3HaYeHUs  (OYHKUWA;  CTPOMTb  rpagikm  MHOFOYNIEHOB  C
NCMOoNb30BaHMEM annapara MaTemMaTU4Yeckoro aHaiusa; MpPUMEHATb
MPOV3BOAHYIO NPU peLleHnn 3aay Ha [BWKeHue; pellatb MPakTUKO-
OPVEHTMPOBaHHbIE 3afa4un Ha Hanbo/bLIVE U HAMMEHbLUME 3HAYEHUS,
Ha HaxoXzaeHune NyTn, CKOPOCTU U YCKOPEHUS;

MP69 - ymeHWe onepmpoBaTb MOHATUAMWM: TOUKA, NpPAMas, NaoCKOCTb,
NPOCTPaHCTBO, ABYrpaHHbIA  Yron, CKpeljyBarolwmecs  npsmble,
napannenbHOCTb W NepneHanKyNAapHOCTb NPAMbIX U MIOCKOCTEN, Yron
MeXay NPAMbIMKU, YIon MeXay MNPsIMOA M NAIOCKOCTbIO, YroNl MeXay
MIOCKOCTAMK, PAacCTOAHWE OT TOYKM [0 NJIOCKOCTW, PaccTosHue
MeXay MpAMbIMKW, PaCcCTOAHME  MEXAY MI0CKOCTAMM,  YMeHue



MOMCK,  aHaiM3,  CUCTEMAaTM3auuMlo U
VHTEpMpeTaumo  MHAOPMaLMM  pasinuHbIX
BWZOB 1 (hOPM NPeACTaBNEHMS;

MP36 - KOOpAMHMPOBATb W BbLIMOMHATbL
paboTy B YCNOBUAX peasibHoro,
BUPTYalbHOT0O M KOMOGWMHUPOBAHHOIO
B3aMMOAENCTBUS;

MP42 - penaTb 0OCO3HaHHbIN  BbIOGOP,
apryMeHTpoBaThb ero, bpatb
OTBETCTBEHHOCTb 3a PELLEHNE;

MP46 - BnafeTb HaBbIKamMK

no3HaBaTeNlbHON pethnekcnn Kak 0CO3HaHWS
COBEpPLLUAEMbIX AEUCTBUA U MbICIUTENbHBIX
MPOLLECCOB, UX Pe3ybTaToB U OCHOBaHWIA
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MCMOMb30BaTb MPU pPeLleHuMn 3afady M3yyeHHble (PaKkTbl U TEopeMbl
NNaHUMETPUMN; YMeHMe OLeHMBaTb pa3mepbl 0OBLEKTOB OKPYXKatoLLEero
MUpa;

MP610 - ymeHWe onepupoBaTb MOHATUAMMW: MHOrOrpPaHHWK, CeyveHue
MHOrOrpaHHuKa, Ky6, napannenenuneg, npusma, nupamuga, gpurypa v
MOBEPXHOCTb BpALLEHWs, LMWAVHAP, KOHYC, Lap, ciepa, CeyeHus
(Urypbl  BpaLleHus, MIOCKOCTb, Kacarowasaca cepbl, UUANHAPA,
KOHyca, MaowWafb MOBEPXHOCTU Mupamuibl, MpPU3Mbl,  KOHYCa,
UMnuHgpa, naowadb  ciepbl, 06beM  Ky6a, MPAMOYro/ibHOro
napannenenunesa, nupamuipl, NpuU3Mbl, LWIWHAPE, KOHYCa, LIapa;
YMeHMe M306paKaTb MHOrOrpaHHMKM 1 MOBEPXHOCTM BpalleHus, WX
CeYeHUss OT pPYKW, C MOMOLLbK YEPTEXHbIX WHCTPYMEHTOB U
3/IEKTPOHHbIX  CPEACTB; YMeHWe pacrno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMeHWe pacrno3HaBaTh NpaBu/ibHble MHOTOrpaHHUKN;
MP613 - ymeHve onepupoBaTb MOHATUAMU: MPAMOYrO/fbHaA cucTemMa
KOOPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKa/IipHOE Mpou3BefieHre, Yros Mexay BeKTopamu, CyMMa BeKTOpOB,
Nnpou3BefeHne BEKTOPa Ha 4YMC/o; HaxOAWTb C MOMOLLBIO M3YYEHHbIX
(hopMyn KOOPAMHATLI CepefuHbl OTPe3Ka, PacCcTosHVe MexXay ABYmA
TOUKaMW;

MPyl - ywmeHWe onepupoBaTb MOHATUAMW: OMNpeAeneHvie, akcuoma,
Teopema,  CNefACTBMe,  CBOMCTBO,  MPW3HAaK,  [0Ka3aTeNbCTBO,
PaBHOCU/IbHbIE (POPMYNMPOBKK; YMeHVe (hopMynnpoBaTb 06paTHoOe 1
MPOTMBOMOJIOXKHOE  YTBEPXKAEHWEe,  NPUBOAUTL  MPUMeEpPbl U
KOHTPMNPYMEpPbI, WCMNO/b30BaTb METOA MaTemMaTUYecKOm WHAYKUMUK;
MPOBOAWTL AOKa3aTeflbHble PacCyXAeHUs npu  peLleHun  3afad,
OL,eHMBaTb NTOrMYeCKyt0 NPaBUIbHOCTb PACCYXXAEHWIA;

MPyHO - ymeHune oneprpoBaTb MOHATUAMU: HEMPepbIBHOCTL PYHKLNN,
acCUMMTOTbl rpauka (YHKUWW, nepBas M BTOpas MPOM3BOAHAsA
(DYHKUMW, TEeOMETPUYECKUA U  (DU3NYECKMIA CMbICT NPOU3BOAHONA,
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nepBoobpasHas, OMpefefieHHbI  WMHTErpas; YMeHWe  HaxoauTb
acCUMMTOThbl rpauka QYHKUMW; YMeHWEe BbIYUCNATb MNPOU3BOAHbIE
CYMMbl, NPOW3BEAEHUS, YAaCTHOMO 1N KOMNO3ULUMN (DYHKLMWIA, HAXOAWUTb
ypaBHeHMe KacaTeNbHOW K rpadky QyHKUWK;

YMEHWe WCMonb30BaTh MPOW3BOAHYIO A1 MUCCNefoBaHUSA  (DYHKLIWIA,
LANA HAXOXKAEHUS HaUNYULLEero peLleHns B NpUKIagHbIX, B TOM Yucre
COoLMaNIbHO-3KOHOMUYECKUX 1 (DM3NYECKUX 3afadax, Ana onpenenieHus
CKOPOCTM M YCKOPEeHWs; HaxoauTb naowaanm u 00beMbl (uryp c
MOMOLLBIO  WHTErpana;, npuUBOAUTL  MPUMEPbl  MaTeMaTU4ecKoro
MOZENMPOBaHNSA C MOMOLLBI0 ANQdepeHUManbHbIX YpaBHEHWIA;

MPyl14 - ymeHne CBOOOAHO OMNEpPUpPOBaThb MOHATUAMMW: TOUKa, NpsMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE30K, /iy, NAOCKWIA Yron, 4BYrpaHHbIi
Yron, TPexrpaHHbli yron, repecekarowmecs, napainefibHble ©
CKpeLmBatoLmecs npsamMble, nNapasnenbHOCTb U NepneHAVKYISPHOCTb
NPAMBIX W NIOCKOCTEN, Yron Mexay npsaMbIMK1, Yron Mexay npsamMoin n
M/IOCKOCTbIO, Yro/l MeXZAy MAOCKOCTAMU; YMeHWe MCNOb30BaTh Mpu
peLleHnn 334a4 U3yYeHHble (akTbl 1 TEOPEMbI MIAHUMETPUN; YMEHMe
OLeHMBaTb pasMepbl OOBEKTOB B OKpYXaloLeM MuUpe; YMeHue
OMepvpoBaTb MOHATUAMMW: MHOTOrPaHHWK, CeyeHue MHOrorpaHHUKa,
NpPaBW/bHbIA ~ MHOFOrpaHHWK, Mpu3Ma, nupamuga, urypa w
MOBEPXHOCTb BpaLLeHWs, LWIUHAP, KOHYC, LWap, cdepa, pa3BepTka
MOBEPXHOCTM, CEYEHUA KOHyCa W LUUANHAPA, napasise/nbHble 0CU WUnu
OCHOBAHWIO, CeyeHMe LIapa, [M/I0CKOCTb, Kacarowasca  cdepbl,
UMNMHAPA, KOHYCa; YMEHWe CTPOUTb CeYeHMe MHOrorpaHHUKa,
1306paXkaTb MHOrOrpaHHUKK, (PUrypbl U NOBEPXHOCTU BPALLEHMS, UX
CeyeHusi, B TOM 4uC/ie C MOMOLLbIO 3/IEKTPOHHbLIX CPEACTB; YMeHue
NPUMEHATL  CBOWCTBA rEOMETPUYECKMX  (iryp, CaMOCTOATE/IbHO
(hopmynupoBaTb  ONpPefenieHns  n3yyaemblX  (QUryp, BblABUraTb
rmnoTesbl O CBOWCTBaX W MNPU3HaKax reoMeTPUYecKnx quryp,
060CHOBbIBaTb MM OMpoBepratb  MX;  YMeHWe  MpPOBOAMTb
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13.

OcyulectBnate  JIP26

Knaccuukauuio  uryp no  pasavyHbIM - Mpu3HaKam, BbINOMHATL
Heob6XoaVMble LOMONHUTE/IbHbIE NMOCTPOEHNS;

MPyl16 - ymeHne CBOGOAHO OMEPUPOBATL MOHATUAMW: [BUXKEHWE,
napasnefibHbli NePeHoc, CUMMETPUA Ha NIOCKOCTM U B MPOCTPaHCTBE,
MoBOPOT, Mpeobpa3oBaHMe MoAO6MA, MOALO6HbIE (UIYpPbl; YMeHue
pacrno3HaBaTb paBHble W MOLOGHbIE (UIYypbl, B TOM YKC/e B NPUPOLE,
NCKYCCTBE, apXWUTEKTYpe; YMEHWE WCMNO/Mb30BaTb rEOMETPUYECKNE
OTHOLLEHUs!, HAXOAUTb TeOMETPUYECKME BENMYMHBLI (OMHa, Yron,
nnowaab, 06Lem) Npu peLleHnn 3agad 13 Apyrux yyebHbIX npeamMeToB
1 U3 peasibHOM XXM3HU;

MPy17 - ymeHne cBOBOAHO ONEPUPOBATHL MOHATUAMM: MPSAMOYTO/bHas
CUCTEMA KOOPAWMHAT, BEKTOP, KOOPAUHATbI TOYKW, KOOPAMHATbI
BEKTOpa, CYMMa BEKTOpOB, [MpPOU3BEAEeHMe BeKTopa Ha 4ucno,
pa3fioXkeHve BeKTopa no 6asncy, CKaispHoe NpousBefeHne, BEKTOPHOe
npou3BefeHne, Yron Mexay BeKTopamu; YMeHWe WCNo/b30BaTh
BEKTOPHbIA N KOOPAWMHATHBIA METOA A/19 PeLleHnsi reoOMeTPUYecKmnx
3afia4y 1 3afay Apyrmx y4yebHbIX NpesmMeToB; OnepupoBaTb MOHATUAMM:
matpuua 2 X 2 u 3 X 3, onpefenutesib MaTpuLpl, reoMeTpUYecKumin
CMbICN ONpeaennTens;

MPy18 - ymMeHWe MoAeNMpoBaTb peasibHble CUTyauun Ha A3blKe
MaTemMaTuKW; COCTaB/ATb BbIPaXKEHUS, YpaBHEHUS, HepaBeHCTBA U UX
CUCTEMbI MO YCNOBUIO 3afayn, WUCCnefoBaTb MOCTPOEHHbIE MOAEeNu C
1CNOJb30BaHVEM anmnapaTa anrebpbl, MHTEPNPETUPOBATL MONYYEHHbIN
pesynbTaT; CTPOMUTb  MaTemaTuyeckme MOAenn C  MOMOLLbLHO
reoMeTPUYeCKUX MOHATUA U BE/IMYMH, pellaTb CBA3aHHblE C HUMU
NnpakTUYeckne 3afayn; COCTaBNATb  BEPOATHOCTHYD MOJeNb U
WHTEPNPEeTMPOBaTb MOMYYEHHbIA pesy/bTaT; pelaTtb MNpuKIagHble
3afjaun  cpefCcTBaMW  MaTemaTUYecKoro aHaimsa, B TOM 4ucne
COLMaIbHO-3KOHOMUYECKOr0 1 PU3MYECKOr0 XapakTepa

FrOTOBHOCTb W CMocobHocTb K TP61 - BnageHne MetogamMn AO0Ka3aTesibCTB, a/IfTOPUTMaMi pPeLLEHUA
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OLUEHKY  MPOW3BOACTBEHHO-
TEXHWYECKUX  MOKasaTenei
PaboThbl  3MEKTPUUECKOTO U
3/1EKTPOMEXAHNYECKOI 0
060pyaoBaHMs

06pa3oBaHMI0 M Camo06pa3oBaHUIO  Ha
MPOTSXKEHUW BCEW XKM3HW;

MP10 - opmupoBaH/Me Hay4yHOro TuMa
MbILLNEHNS, B/ageHve Hay4HOM
TEPMUHO/OTMEN, K/TKOUEBLIMU MOHATUAMUN U
MeTofamu;

MP17 - yMeTb nNepeHOCUTb 3HaHWA B
no3HaBaTe/lbHYH 1 NPaKTUYeCKyto 061acTu
XU3HeeATeNbHOCTH;

MP18 - ymeTb WHTErpupoBaTtb 3HaHWUA U3

pasHbIX NPeAMETHbIX 06/1acTeN;

MP21 - BnageTb HaBblKamy MNOMYyYeHUs
NHOpPMaLUN U3 UCTOYHWUKOB  PasHbIX
TWUMNOB, CaMOCTOATE/IbHO  OCYLUECTBNATb
MouUCK,  aHanuM3, cucTematmsaumio W

VHTEpPNpeTauuilo  MHopMaUUn  PasnyHbIX
BWAOB 1 (hOpM MpefcTaBneHus;

MP36 - KOOpAWHWMPOBaTL W BbINOMHATbL
paboTy B YCNOBUAX peasibHoro,
BUPTYalbHOr0O M KOMOUHMPOBAaHHOIO
B3aMMOLeNCTBUS;

MP42 - penaTb OCO3HaHHbIA  BbIOOP,
apryMeHTpoBaThb ero, bpatb
OTBETCTBEHHOCTb 3a PELLUEHME,;

MP46 - BnageTb HaBbIKamn

no3HaBaTe/lbHON pediIeKCMN KakK 0CO3HaHWS
COBEpPLUAEMbIX AEWCTBUIA U MbICIUTENbHbIX
MPOL,EeCCcoB, UX Pe3yNbTaToB Y OCHOBaHWIA
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3afay; ymeHve popMynMpoBaTb OMpeaesieHns, akCMOMbl U TEOPEMbI,
NPUMEHATL KX, NPOBOAWUTL AOKasaTe/lbHble pPacCy>XAeHusa B XoAe
peLleHns 3agay;

MP64 - yMeHWe onepuvpoBaTb MOHATUAMU: (DYHKUWSA, HenpepbiBHas
(hYHKUWS, NPOM3BOAHAS, MepBOOOGpa3Hasi, ONpefefieHHbI MHTerpan;
YMeHNe HaxoAuTb MPOU3BOAHbIE 3/1EMEHTAPHbLIX (DYHKLMIA, UCNONb3YS
CMpaBOYHble MaTepuaibl; UCCNeaoBaTb B NPOCTEMALIMX  Cnydasx
(bYHKUMM HA MOHOTOHHOCTb, HaxOAUTb HauMbOMblUMe U HaMMeHbLUue
3Ha4YeHus  (PYHKUMIA;  CTPOMTb  rpaMKM  MHOFOYSIEHOB  C
MCMO/Mb30BaHMEM annapara mareMaTMyecKoro aHanms3a, MNpUMEHATb
NPOW3BOAHYIO MPY pPeLleHuUM 3afiay Ha ABWKEHMe; pellaTb NpakKTUKO-
OPWMEHTMPOBAaHHbIE 3a3Ja4M Ha HaMbosbLUMe Y HaMEHbLUME 3HAYeHWS,
Ha HaxoXaeHwue nyTu, CKOPOCTU U YCKOPEHNS;

MP67 - ymMeHWe onepupoBaTb MOHATUAMW: CpefHee apuMETUYECKOE,
MeauaHa, Hambosbluee M HavMeHbLUee 3HaveHus, pasmax, Aucnepcus,
CTaHAapPTHOE OTK/IOHEHWE YMCNOBOrO Habopa; YMeHWe W3BeKaTb,
NHTEPNPeTUPOoBaTh MH(OpMaLMio, NPeACTaBNeHHYO B Tabnuuax, Ha
Amnarpammax, rpagmkax, OTpaxKaroLLyro CBOMCTBA peasibHbIX NMPOLLECCOB
M ABNEHWI; NpeACTaBNATb WHMOPMAUMIO C MOMOLWbB0 Tabnuy u
fmarpamMm; uccnefoBaTb CTaTUCTUYECKME AaHHble, B TOM 4ucnie C
NpUMeHeHVEeM rpagnyecKnx MeToL0B M 3N1EKTPOHHbIX CPeACTB;

MP68 - yMeHMe onepupoBaTb MOHATUAMU: Cy4YailHbIA ONbIT W
CfyyailHoe Co06bITUE, BEPOSTHOCTb CMYyYalHOrO COObITUS;, YMEHMe
BbIYNCNATL BEPOATHOCTb C WCMO/b30BaHWEM TpagMyeckmx MeETOAOB;
NPUMEHATb  (POPMY/Ibl - C/IOXEHUA U YMHOXEHUS  BEPOSTHOCTEMN,
KOMOMHATOpHbIe (hakTbl 1 (OpMY/ibl NMPU peLleHnn 3afaY; OLEeHMBaTb
BEPOATHOCTU  peasibHbIX COObITUIA; 3HAKOMCTBO CO  C/lyYaliHbIMK
Be/IMYMHAMW; YMeHMe MPUBOAUTL MpPUMepbl MPOSABMIEHUA 3aKoHa
60/IbLLIMX YMCEN B NPUPOAHBIX Y 0BOLLECTBEHHbIX ABIEHUSX;

MP610 - ymeHue onepupoBaTb MOHATUAMW: MHOTOrpaHHWK, ceyeHue
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MHOrorpaHHvka, Kyb, napannenenuvnes, npusma, nupamuaa, gurypa u
MOBEPXHOCTb BpaLLeHWs, UWANHAP, KOHYyC, Lwap, ciepa, CeyeHus
(urypbl  BpaLleHWns, MI0CKOCTb, Kacarollasaca ciepbl, UWAnHApa,
KOHyca, nowWaab MOBEpPXHOCTM nupamuibl, NpPU3Mbl, KOHYCa,
uMnuHgpa, naowads  cdepbl, 06beM  Kyba, MPAMOYrofibHOro
napannenenunesa, nupamuabl, MNPU3Mbl, LWUAMHAPE, KOHYCa, Llapa;
yMeHVe M300paxaTb MHOTOrpaHHWKM M MOBEPXHOCTM BpaLleHus, UX
CeYeHUsa OT PYKW, C TMOMOLUbIO YepTeXHbIX WHCTPYMEHTOB W
3N1IEKTPOHHbLIX CPeACTB; YMEHWe pacrnosHaBaTb CUMMETPUID B
NPOCTPaHCTBE; YMeHVe pacno3HaBaTth npasuibHble MHOTOrpaHHWKWY,
MNPyl - ymeHue onepupoBaTb MOHATUAMW: ONPefeneHue, akcuoma,
TeopemMa,  CNneAcTBuMe,  CBOWCTBO,  MpW3HAaK,  [0Ka3aTenbCTBO,
PaBHOCWU/IbHbIE (POPMY/IMPOBKK; YMeHWe (POpMyInpoBaTb 06paTHOE U
NPOTUBOMO/OXHOE  YTBEPXAEHME,  NpPUBOAUTL  MPUMEPbl  ”
KOHTPNPUMEPbI, MCMOMb30BaTb METOJ MaTeEMAaTUYECKON WHAYKUMK;
NPoBOAUTL [OKa3aTeNlbHble PacCy>XAeHWUs Mpyu  pelleHnn  3afad,
OL,eHMBATb JIOrMYECKYHO NPaBU/IbHOCTb PacCyXeHWA;

MPy2 - YMeHMe  OnepmpoBatb  MOHATUAMW:  MHOXECTBO,
NOAMHOXECTBO, Onepauun Haj MHOXXEeCTBaMU; YMEHME MUCMO0/b30BaTb
TEOPETUKO-MHOXECTBEHHBIA  annapaT A/1g  OnucaHus  peaibHbIX
MPOLLECCOB W ABMIEHWIA U NPW PeLUeHnK 3ada4y, B TOM YUCIe U3 ApYrnx
y4ebHbIX NpeaMeToB;

MPy3 - yMeHWe OrMepupoBaTb MOHATUMAMW: rpad), CBSA3HLIA rpadg,
[lepeBo, UMK/, rpad Ha naoCKOCTW; yMeHWe 33JaBaTb WM OMUCbIBaTb
rpagbl pasfiMyHbIMK CNOCOGaMK; MUCMO/b30BaTh rpadbl NPU peLleHnn
3ajav;

MPy7 - ymeHWe onepupoBaTthb NOHATUAMU: TOXAECTBO, TOXAECTBEHHOE
npeobpasoBaHve, YpaBHEHWE, HEPaBEHCTBO, CUCTEMA YPaBHEHWA W
HepaBeHCTB, PaBHOCW/ILHOCTb YpPaBHEHWIA, HEPaBEHCTB W CUCTEM,
pauuoHanbHble,  UppaunoHa/ibHble,  MOKa3aTeflbHble,  CTerneHHbIe,
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norapumuyeckme, TPUroHOMETPUYECKNE YPaBHEHWSA, HEpaBeHCTBA Y
CUCTEMbI; YMEHVE pellaTb YpaBHEHWS, HEepaBeHCTBa W CUCTEMbI C
MOMOLLbIO Pa3/INYHBbIX NPUEMOB; pellaTb YpaBHEHWS, HepaBeHCTBa U
CUCTEMbl C MapameTpoM; MPUMEHSATb YpPaBHEHWUS, HEepaBEeHCTBa, WX
CUCTEMbI /1A peLLeHs MmaTeMaTUYecKnX 3a4ad 1 3agad 13 pasinyHbIX
o6nacTelt HayKu 1 peasibHOW YXU3HW;

MPyll - yMeHWe onepupoBaTb MOHATUAMW: KOMMIEKCHOe YMCNo,
COMPSXKEHHbIE  KOMMJIEKCHbIE  4YuCna, MOAy/Nb U aprymMeHT
KOMM/IEKCHOrO  4yucnia, (opmMa  3anucu  KOMIIEKCHbIX  YuCen
(reomeTpuyeckas, TPUrOHOMETPUYECKas U anrebpanyeckas); yMeTb
NMPOU3BOANUTL apUPMETUYECKME LENCTBUA C KOMMIEKCHBIMW YnCiamu,;
NPUBOANTL NPUMEPbLI UCMOIb30BAHUA KOMMEKCHBIX YunCen;

MPyl2 - yMeHMe CBOOOAHO OMEpPUPOBATb MOHATUSMWU: CpefHee
apuMeTMUecKoe, MefmaHa, Hanbonbllee N HauMeHbLUee 3Ha4YeHWs,
pasmax, Agucnepcus, CTaHZapTHOE OTK/IOHeHWe 4719 OnucaHus
YMCMOBbLIX AaHHbIX; YMEHWe WCCMefoBaTb CTaTUCTUYECKME JaHHble, B
TOM 4YuC/e C NPUMEHEHUEeM rpauyeckmx METOLOB W 3/IEKTPOHHbLIX
CpefcTB; rpauuecks uccnefoBatb COBMECTHble HabNOAeHUA ¢
MOMOLLbIO AnarpaMm paccemBaHus U IMHENHOW perpeccuu;

MPy13 - ymeHVe HaXxo4UTb BEPOATHOCTM COObITUIA C UCMO/b30BaHMEM
rpayecknx MeTOLOB; MPUMEHATb ONS pelleHus 3agady (opMy/ibl
CMOXEHUS U YMHOXEHWS  BepPOATHOCTER,  (opmyny  MOJSHOM
BEPOSATHOCTK,  (hopmyny  BepHynnn, KOMOMHATOPHble (haKTbl W
(hopMy/ibl;  OLEHMBATb BEPOSTHOCTUM pealbHbIX COObITUIA; YMeHUe
onepupoBaTb MOHATMAMMW: ClyYaliHas BefWYMHa, pacnpegeneHve
BEPOSTHOCTE, MaTeMaTMYeCKoe OXugaHve, AUCMepcus 1 cTaHgapTHoe
OTK/IOHEHWE CNyYalHOW BEIMYMHBI, (DYHKUUWM pacripegeneHns 1
NIOTHOCTU  PaBHOMEPHOro,  MOKa3aTe/IbHOro M HOPMaibHOro
pacrpefeneHnii;  yMeHwe  WCMoNb30BaTb  CBOMCTBA  M3YYeHHbIX
pacnpegeneHnin ona peLleHns 3a4ay; 3HaKOMCTBO C MOHATUAMU: 3aKOH
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OONbLINX YKcen, MeTOAbl BbIGOPOYUHLIX WCCNEAOBaHWIA;  yMeHMWe
NPUBOAUTL MPUMepbl  NPOSB/MIEHUS  3aKOHa OONbLUIMX yuMcen B
NPUPOAHbLIX U 06LLECTBEHHbLIX SABMEHUSX;

MPyl4 - ymeHMe cBOOGOAHO ONEpPUPOBaTb MOHATMSMW: TOYKa, NpsMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE3O0K, /yY, MIOCKWIA Yron, ABYrpaHHbI
Yron, TPexrpaHHbId Yron, nepeceKalowmecs, napannenbHble W”
CKpeLLmBaloLmeca npsamble, NapainensHoCTb U NepneHAMKYNsapHOCTb
NPAMBIX W NIOCKOCTEN, Yron Mexay NpsMbIMK, Yron Mexay npsamoin u
MNOCKOCTbIO, Yron MeXay MIOCKOCTAMMW; YMeHWe WCMOMb30BaTb Npu
peLleHnn 33a4 n3yyeHHble PaKTbl U TEOPeMbl MAAHUMETPUN; YMEHNE
OLeHMBaTb pa3Mepbl OOLEKTOB B OKPYXAMOLEM MUpe; YMeHue
OMepupoBaTb MOHATUAMW: MHOTOrPaHHWUK, CeYeHVe MHOrOrpaHHWKa,
NpPaBW/bHbIA ~ MHOrOrpaHHWK, nNpusMma, nupamuga, durypa u
MOBEPXHOCTb BpalleHWs, UWAMHAP, KOHYC, LWap, cdepa, pasBepTka
MOBEPXHOCTU, CEYEeHUA KOHyca W LUMANHAPA, NapainiefibHble ocu uiu
OCHOBaHWIO, CeyeHue LWapa, MIOCKOCTb, Kacarollaacs cgepsbl,
UMNnHOpa, KOHyca; YMeHWe CTPOUTb CeyeHMe MHOrorpaHHuKa,
n306paXkaTb MHOFOrpaHHWKW, (UIypbl U NOBEPXHOCTU BpalleHus, KX
CeYEeHNs, B TOM YuCNe C MOMOLLbIO 3MEKTPOHHbLIX CPefcTB; YMeHue
NPUMEHATbL  CBOWCTBA TEOMETPUYECKMX  (Uryp, CaMOoCTOATE/IbHO
(hopmMynMpoBaTb  OMpefesnieHns  u3ydaembiX  (Uryp, BblgBuUratb
rmnoTesbl O CBOWCTBAX W MpU3HAKaX reoMeTPUYeCKUx ¢uryp,
060CHOBbIBaTb WM OMpoBepratb  UX;  YMeHWe  MPOBOAUTH
Knaccuukaumio uryp no pasnuyHbIM - Mpu3HakaM, BbIMOSHATb
HeobXo4MMble AONOMHUTENbHbIE NOCTPOEHNS;

MPyl5 - yMeHWe CBOGOAHO OMEpUpoBaTb MOHATUAMU: MNOLWAAb
(urypbl, 06bemM (Urypbl, BeIMUMHA Yra, PacCTOsHUE OT TOYKM A0
NMOCKOCTM, PacCToAHWe MeXZy nNpAMbIMK, PacCTOAHME  MeXay
MJIOCKOCTAMU, NOWaAb Ciepbl, N/owWaas MOBEPXHOCTU NMpamuibl,
npusMbl, KOHyCa, UMAMHAPE, 00bem Kyba, NpSAMOYrosibHOro
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napannenenunesa, nvpaMuabl, NPU3Mbl, LWAMHAPE, KOHYCa, Llapa;
YMeHMe HaXoAUTb OTHOLLEHME 06bEMOB MOLOGHbIX Uryp;

MPy18 - ymeHue MoOAenMpoBaTb peasibHble CUTyauum Ha A3blKe
MaTeMaTUKW; COCTaBNATb BbIPaXKEHWs, YpaBHEHWSA, HepaBeHCTBa U KX
CUCTEMbI MO YC/OBMIO 33fayu, WUCCMeA0oBaTb MOCTPOEHHbIE MOLENN C
MCNONb30BaHMEM annapara airedpbl, MHTEPNPETUPOBaTL MOTYHEHHbIR
pe3ynbTar; CTPOUTb  MaTeMaTuyeckme  MOAEIM C  MOMOLLbIO
reoMeTpUYecKNX MOHATUA W BENNYMH, peLlaTb CBS3aHHblE C HUMU
NnpakTUyeckne 3afayv; COCTaBMIiTb BEPOATHOCTHYHD MOZeNb WU
WNHTEPNPEeTNPOBaTL MOMYYEHHbIA pesy/bTaT; pewartb NpUKIagHble
3afjauM CcpeAcTtBaMM  MaremaTMyeckoro aHaamsa, B TOM  4ucrie
coLMaibHO-3KOHOMMYECKOr0 1 (hU3NYEeCKOro xapakrepa



2. CTPYKTYPA N COOEP>XAHUVE YUEBHOI O NMPEAMETA

2.1. O6bem yyebHOro npegmeTa v BUAbl y4ebHOM paboThl

Bupg yuebHoii paboThbl O6bem B yacax
O6bem 06pa3oBaTeNbHO NporpaMmMmbl y4e6HOro NnpegmeTa 340
O6sA3aTenibHaa aygunTopHas Harpyska: 334
TEOPETUYECKNE 3aHATUS, 266
B T.4. B ()opMe NpaKTUYECKOW NoAroTOBKM 32
npakTUyeckmne 3aHATHS, 68
B T.4. B (DOPME NPaKTUYECKOW NOAroTOBKM 28

na60paTopr|e 3aHATUA,

B T.4. B (DOPME NPaKTUYECKOW NOATOTOBKM
CamocToATenbHasa paboTa,

B T.4. B (bopme NPaKTUYEeCKOW NOAroTOBKM

MHanBuayanbHbIA NPOEKT —

MpomexyTouHasa aTTecTaymsa (3K3ameH) 6
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2.2. TemaTU4eCKNiA NiaH 1 cofiepXkaHne y4ebHOro npeameTa

HanmeHoBaHue
pas3fenoB N TeMm

1

Copep>xxaHune yyuebHoro matepuana n gopmeol
opraHmsaumnn feaTeNbHOCTM 06ydaro L mxces

2

Pasgen 1. [NoBTOpeHME Kypca MaTeMaTUKUN OCHOBHOW LIKOSbI

Tema 1.1.
BeegeHue.
MHoXecTBa 1
florunka

Tema 1.2.
Uucnan
BblUMCNEHUS

Tema 1.3.
ToxpaecTsa U
TOX[ECTBEHHbIE
npeobpasoBaHns

TeopeTuyeckoe 3aHaTune. BeefeHne. MHOXKeCTBa 1 lornka
Llenb 1 3agayum MateMaTuUKuM MNpu OCBOEHWUWU NpOgeccun.
basoBble 3HaHMA WM yYMEHMs N0  MaTteMaTuke B
NPOhecCMOHaIbHOM © B MOBCEAHEBHON  AeATEeNIbHOCTU.

MHOXeCTBO, oOnepauun Haj MHOXeCTBaMK, [AuarpamMmmbl
dinepa-BeHHa. Vicnonb3oBaHwme TEOPeTUKO-
MHOXECTBEHHOro annapara 18 OnucaHus  peasibHbIX

MPOLIECCOB W SIBNEHUIA B MPOGeCCUOHANbHON AesSTENbHOCTH,
MpwW peLleHnn 3aday u3 apyrux gUCUmMnanH

TeopeTuueckoe 3aHaTue. YUCNA U BbIUNCIEHNS.
HaTypanbHble 1 uenble yncna. MpusHakn AenMMOCTM LenbIX
yuncen. PaumoHanbHble uncna. O6bIKHOBEHHbIE U AECATUYHbIE
[ApobK, NPOLEHTbI, 6GECKOHEYHble MEepuoanMYecKne apobu.
ApuhmeTnyecKme onepauum ¢ paumoHaIbHbIMK  Ynciamu,
npeobpasoBaHns YMC/IOBbLIX BbIPAKEHWUNA. [eNCTBUTENbHbIE
yncna.  PauuoHanbHble M MppauvoHaibHble  YKCha.
ApuhmeTnyeckne onepauun ¢ AeNCTBUTENIbHBIMU YMCTaMK.

MpUGNMKEHHbIE  BbIYUCNEHUA,  MNpaBuia  OKPYI/IEHUS,
NPUKNLKA 1 OLEHKA pe3y/ibTaTta BblYUCIEHWNIA
TeopeTuueckoe  3aHsATMe.  TOXAECTBA.  YpaBHeHUs,

HepaBeHCTBa U UX CUCTEMbI
ToX/AeCTBa M TOXAECTBEHHbIE MPeobpa3oBaHUs. YpaBHEHME,
KOpeHb YypaBHeHWs. HepaBeHCTBO, peLleHMe HepaBeHCTBa.
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B Tom uuncne

Ob6bem npakTun-
B vacax yeckas
noaroToBKa
3 4
2 -
2 -
2 -

Kogbl 06X KOMMNETEHL WA 1
JIMYHOCTHBIX, MeTanpeAMeTHbIX,
NpeAMeTHbIX Pe3ynbTaTOB,
(hOPMUPOBAHUNID KOTOPbIX
CNoco6CTBYET 3/IEMEHT MPOrpamMmMbl
5

OK 01, /IP23, NIP24, NP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy5

OK 04, OK 05, /1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7



YpaBHeHuUA,
HepaBeHCTBa U KX
CUCTEMBI

Tema 1.4.
MpoueHTHbIe
BbIYMC/IEHNSA B
npogeccroHasb-
HbIX 3a4a4ax

MeTof WHTepBa/ioB.  PelleHWe  UenbIX U ApO6GHO-
pauMOHa/IbHbIX YpPaBHEHWA W HepaBeHCTB. [puMMeHeHue
YPaBHEHUA W HEpPaBeHCTB K PELUEHWM0 MaTeMaTUYeCKnx
3afa4 1 3afay M3 pasfMyHbIX 06nacTell HayKu U peasibHON
XM3HW.  CUCTEMbl U COBOKYMHOCTU  pauMOHasIbHbIX
ypaBHEHUIA N HepaBeHCTB. CUCTEMbI NIMHENHBLIX YPaBHEHMWIA.
PeweHne nNpuKNagHbIX 3aga4 C  MNOMOLLbD  CUCTEMbI
NNHENHBIX YPaBHEHUIA

MpakTuueckoe 3aHATMe Nel. BbINONHEHME AEWCTBUIA C
pauMoHa/lbHbIMX  yncnamu.  PelleHne  pauyoHabHbIX
YpaBHEHWIA, HEPaBEHCTB, CUCTEM YpPaBHEHWUI W HEpPaBeHCTB
MepBOI CTENEHN.

MpakTuueckoe 3aHATUe Ne2. PelleHMe paynoHasibHbIX
YpaBHeHWA, HEPaBEHCTB, CUCTEM YpaBHEHWA N HEpPaBeHCTB
BTOPOW CTEeMNeHu

Teopetnueckoe 3aHaTue. [IPOLEHTHbIE BbLIYUC/IEHUA B
npoeccrMoHanbHbIX 3afadax

MpumeHeHWe  Opo6eld WM MPOUEHTOB  ANS  PeLUeHus
NPUKNaaHbIX 3afay M3 PasIMuHbIX OTpacnell 3HaHWA U
peanbHON KU3HW. TTpUGIMKEHHbIE BbIYMCNEHMS, MNpaBuia
OKPYINeHNs, NPUKMAKA U OLEHKa pesynbTaTa BblYUCEHWNA.
Pa3Hble Crocobbl BbIYMUCIEHNA MPOLEHTOB. [pOLEHTHbIE
BblUMCNEHMA B NpPOgeccroHanbHbIX 3adavax. [prvmMeHeHve
YPaBHEHUA W HEPaBEHCTB K PELUEHMIO MaTemMaTUyeCKmnx
3ada4y M 3aa4y M3 pasiMuHbIX 061acTell HayKu U peasibHOW
YKU3HK

MpakTuueckoe 3aHaTMe Ne3. PelleHue 3a4ay C MOMOLLbIO
MPOLIEHTHBIX BbIYMNCIEHNIA
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OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 03, /1P26, MP8, MP17, P66

OK 03, /1IP26, MP8, MP17, P66



Tema 1.5.
MocnepoBatensbHoe
TW 1 Nporpeccun

Tema 1.6. ®yHKUNUK
N rpadmnkm

Tema 1.7.
BX0AHOW KOHTPO/b

Pasnen 2. CteneHn n KopHu. CTeneHHas, nokasaTenbHasa U norapugpmmyeckas c>yHKUUA

Tema 2.1.
AprhMeTNYeCKIiA
KOpeHb M-0M
CTeneHu

TeODETVI‘-IECKOG 3aHdTune. nOCﬂe,U'()BaTerleOCTVl n
nporpeccuu
MocnenoBaTenbHOCTMH, Ccnocoobl 3a7aHus

ﬂOCﬂe,ﬂ,OBaTEHbHOCTeVI. MOHOTOHHbIE NOCNeaoBaTENIbHOCTH.

AprmeTryeckas n

reoMeTpuyecKas

nporpeccum.

BeckoHeUHO YyOblBalollas reoMeTpuyeckas MpOrpeccus.

Cymma  6GeCKOHeYHO  y6blBatoLLel
CNOXHbIX
cnonb3oBaHve Nporpeccuy Ans pelleHnst peanbHbIX 3aday

nporpeccuu. dopmyna

MPUKNaAHOro XapakTepa

TeopeTuueckoe 3aHsaTMe. INIEMEHTapHbIe QYHKUWN,

rpagpuku

reoMeTpUYECKoi
MPOLIEHTOB.

@DyYHKUMA, crnocobbl 3agaHns QYyHKUMK. Tpank GyHKUUN.

dnemeHTapHble  YHKUMKW,  UX
3NIEMEHTapPHbIX (YHKLWIA

ceoictBa.  padmku

TeopeTuueckoe saHsTue. OYHKLWM U X CBOICTBA
O6nacTb OMPEAENeHNs M MHOXKECTBO 3HAUEHUIA (YHKLMN.

Hynn dyHKUMK. TpOMeXyTKM 3HAKOMOCTOSHCTBA. YETHbIE 1

HeYyéTHble (yHKLMN. MOHOTOHHOCTb

TeopeTuyeckoe 3aHaTue. BXOAHON KOHTPO/b
BbluncneHns n npeobpazoBaHus. YpaBHEHNS N HEPaBEHCTBA.

Mporpeccun. @YHKUMM 1 rpadnkm

KoHTponbHasa paboTa

TeopeTuyeckoe 3aHaTve. APUKDMETUYECKNIA KOPEHb MN-OW

CTeneHn

ApU(METUYECKNIA KOPEHb HaTypa/bHOW cTeneHw. [eicTeus

C apUMETUYECKMUN KOPHSIMMN M-0W CTENeHN

MpakTuyeckoe 3aHAaATUE No4.

MpeoGpasoBaHie 1

BblUMC/IEHME UMCNOBbIX 3HaYEHN anrebpanyeckmx
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nx

1

OK 04, OK 05, J1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TMP63, MNPy,
MPy7, MNMPy9

OK 05, N1P8, JTIP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, TNPytO

OK 05, /1P8, JTIP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, TPytO

OK 05, /1P8, TIP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, MNPytO

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MPy6,
MPys8

OK 04, OK 05, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,



Tema 2.2.
CTteneHun

Tema 2.3.
CrteneHHas

YHKLMS

Tema 2.4.
VppaLoHabHble
ypaBHeHus

N HepaBeHCTBa

Tema 2.5.
MprMeHeHNe
CBOWCTB CTEMNeHHO

BbIPaXXEHWIA, COAePXKALLIX KOPHI N-0i1 cTeneHn (NG N)

TeopeTw-leCKoe 3aHATHMeE. CTel'IeHI/I

CreneHb C LenbiM nokasareneMm. CtaHgapTHas opmMa sanucu
[elCTBUTENbHOrO  uncna.  Vcnonb3oBaHue  NOAXOAALLEN
(hopMbl  3annUcK  JEeACTBUTENbHBIX YUCEN [ANA  peLleHus
MPaKTUYeCcKMX 3aa4y 1 npeAcTaBneHns AaHHbIX. CTeneHb C
pauMoHanbHbIM nokasaTesnemM. CBOWCTBaA CTEMEHW.
MpakTuueckoe 3aHATMe Ne5. [peobpazoBaHMe BbIPKEHNI,
COZep>KaLLMX CTENEHM C paLyoHaIbHbIM MoKasaTenem

TeopeTuueckoe saHaTue. CTENEHHasA (PyHKUMA

CteneHHas (yHKUMA C HaTypa/ibHbIM W LieNbIM NoKa3aTenem.
E€ cBoiictBa M rpagmk. CBoiCTBA U rpauK KOPHA M-OM
CTeneHun

TeopeTuueckoe saHaTue. ppaunoHabHble ypaBHEHMS
PaBHOCWNBHOCTL MppaUMOHa/IbHbIX YpaBHEHU. MeToapl X
peLeHns. PelueHve nppaunoHanbHbIX YpaBHEHWI

TeopeTuueckoe 3aHsATue. PelleHMe  mppaunoHaibHbIX
HepaBeHCTB

PaBHOCW/IbHOCTb MppaLMOoHanbHbIX HepaBeHCTB. MeTofbl 1X
peLleHns. PelueHne nppaumoHanbHbIX HEPaBEHCTB

MpakTuyeckoe 3aHsaTMe Ne6. PelleHMe uppauvoHaIbHbIX
ypaBHEHUIA

TeopeTuueckoe 3aHaTue. [NPUMEHEHNE CBOWCTB CTEMEHHOM

(QYHKUMN
CsolicTBa M rpatmkn CTeMNeHHbIX (PYHKUMIA B 3aBUCMMOCTM
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MP55, MP56, MP57, MP62, MNPyo6,
MPy8

OK 04, OK 05, JIP8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNMPy6

OK 04, OK 05, 11P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNMPy6

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P62, P65

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, /P8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, JIP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP69,



(hyHKUMN

Tema 2.6.
lNokasaTenbHas
yHKLMA, ee
CBOWCTBA

Tema 2.7.
[NokasaTenbHble
ypaBHeHus

N HepaBeHCTBa

Tema 2.8.
MprMeHeHwMe
CBOICTB
noKa3saTe/IbHOM
(yYHKUMN

Tema 2.9.
Norapupm ymcna

Tema 2.10.
CsolicTBa

OT BMAa Mokasatens. Kcnonb3oBaHWEe CBOWCTB CTEMEHHOW
(DYHKLMM MPY peLLeHNN YpaBHEHWNIA U HepaBeHCTB
TeopeTuueckoe 3aHaTue. [loKasaTenbHas QyHKUMA, €€
CBOICTBa U rpagink

CTeneHb C MPOU3BO/IbHLIM [eACTBUTENbHBIM MOKa3aTeneM.
MokasaTtenbHas PYHKLMS, ee CBOMCTBA rpadnk
TeopeTuueckoe 3aHaTue. [lOKasaTe/lbHble YpPaBHEHMSI U
HepaBeHCTBa

PelLieHNe NoKa3aTe/lbHbIX YpaBHEHWUIA METOAOM YpaBHUBaHWS
nokasartesield, METOAOM BBEAEHUS HOBOW MNEpPEeMEHHONA.
PeLueHne nokasaTeNbHbIX HEPaBEHCTB

MpakTuueckoe 3aHATMe Ne7. PelleHWE MOoKasaTeNbHbIX
YpaBHEHWI, CUCTEM YPaBHEHWIA

MpakTuuyeckoe 3aHATMe Ne8. PelleHMe noKasaTenbHbIX
HEepaBEHCTB

TeopeTuyeckoe 3aHATME. lNprmeHeHne CBOWCTB
MoKasaTe/lbHON (hyHKLN.

PelleHre MoKasaTe/lbHbIX  YpPaBHEHWA W HEpPaBeHCTB
(hYHKLMOHAIbHO-TpaiMyecKM METOA0M

TeopeTuueckoe 3ansatue. Jlorapugpm yncna

MoHaTve norapudma umcra. OCHOBHOe florapupMmUYecKoe
TOXAeCcTBO. Popmyna nepexofa OT /IOrapuMoB Mo OfHOMY
OCHOBaHWIO K JiorapumMam Mo  ApYromy  OCHOBaHMIO.
[JecatnuHble ¥ HaTypa/ibHble fiorapudmbl.  pescrasneHvie
norapudgma ¢ Npov3Bo/IbHbIM OCHOBaHWEM Yepes AeCATUYHbIE 1
HaTypasibHble

TeopeTuueckoe saHsTue. CBOICTBA NOrapumMoB

CsoiicTBa norapvgMos. NorapudmuposaHue n

39

MPy1, MPy14, MNMPy15

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MNMPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IPQO3, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPQ3, MPy7
OK 04, OK 05, 11P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPQO3, INPy7

OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNP65,
MPy8

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP62, MNPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



norapugmos

Tema 2.11.

Norapudmmyeckas

(pyHKLMS,
CBOWCTBa

Tema 2.12.

ee

Norapummyeckne

ypaBHeHus
HepaBeHCTBa

"

NOTEHLMPOBaHMe aNnreGpanyeckmnx BblpakeHWiA. BbluncneHve
norapudma u1cna ¢ Npoun3Bo/bHbIM OCHOBaHMEM
TeopeTuueckoe 3aHaTue. [1peobpa3oBaHMe BbIPaXKEHUN,
cofiepKaLLyx norapugmbl

MpakTuueckoe 3aHsTue Ne9. BblunucneHme norapupma
yumcna. NorapugpmnposaHue 7 MOTEHLMPOBaHME
anrebpanmyeckmx BblpaXKeHuM

TeopeTuueckoe 3aHaTue. Jlorapugpmuueckas (yHKUuMs, ee
cBoicTBa

NorapudmMuueckas yHKLUMA, ee CBONCTBa, rpank
TeopeTunyeckoe 3aHATHKeE. lNpumeHeHne rpagmKoB
norapuMmUecknx yHKLmI

PelleHne  ypaBHEHWA W HepaBeHCTB (DYHKLMOHa/IbHO-
rpauyeckuM MeTOZOM C  UCMO/Mb30BaHMEM  rpafukoB
norapuMUYecknx yHKLmI

KoHTponbHas paboTa

TeopeTuyeckoe 3aHATHE. I'IpOCTeVILUVIe norapugmmnyeckme
ypaBHeHus

MoHATUA  NPOCTEMLIMNX  NIOrapUPMUUECKUX  YPaBHEHWIA.
OCHOBHbIe TeopeMbl NpUMeHeHs MeTOo[0B
NorapuiMUpPOBaHNA 1 NOTEHLMPOBAHKS.

TeopeTunueckoe 3aHsTue. PelleHWe norapumMuUYeckmx
YPaBHEHMWI pa3IMYHbIMN MeToLamu

MeTof 3amMeHbl MepeMeHHbIX. PelueHuWe norapummuyecknx
YpPaBHEHUI (hYHKLNOHIbHO-TparyecKM MeTOA0M
TeopeTuyeckoe 3aHsTue. PelleHne orapuMmMyecKnx
HepaBeHCTB

PeLueHne norapyMUUecKUX HepaBeHCTB

MpakTuueckoe 3aHATMe Nel10. PelleHne norapnummyeckmnx
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MP55, MP56, MP57, P62, INPy6

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6
OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, INPy6

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TMP62, INMP63,
MPy7

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, J1IP8, J1IP33, MP28,



Tema 2.13.
Jlorapugmsl B
NpUpoAe 1 TEXHUKE

Tema 2.14.
MprMeHeHNe
norapugmos K
peLueHnto 3afa4
Pasgen 3 MNpambie n
Tema 3.1.
lNoBTOpEHNe
NAaHNMeTpUN.
OCHOBHbIe MOHATKA
CTepeoMeTpuu

Tema 3.2.
Mpambie n

YpaBHEHWIA, CUCTEM YPaBHEHUI

MpakTuueckoe 3aHaTue Nell. PelleHne norapumMmnyeckmnx
HepaBeHCTB

TeopeTuueckoe 3aHsaTue. [1prMeHeHNe norapudma
WcTopus pa3suTna matemMaTuku. JSlorapugpmmyeckas cnvpasib
B npupoge. Ee maTtemaTnyeckume CBOMCTBA

TeopeTuueckoe 3aHaTue. VICNonb3oBaHMe  rpauKoB
(hYHKUMIA ANs uccnefoBaHNs NPOLLECCOB U 3aBUCUMOCTEN
Kcnonb3oBaHne rpaMkoB (OYHKUMA ANns UCCnefoBaHUs
MPOLECCOB M 3aBUCMMOCTEN, KOTOpble BO3HUKAKOT MNpu
peLleHnn 3aa4 U3 pas/iyHbIX 06nacTell HayKu 1 peanbHOWA
XKN3HU

TeopeTuueckoe 3aHsaTue. PelleHWe OrapuMmMyecKnx
YPaBHEHWIA 1 HEPABEHCTB

KoHTponbHada paboTa

MOCKOCTW B NPOCTPaHCTBE

TeopeTuyeckoe 3aHaTue. [EOMETPUA HA  MIOCKOCTW.
AKCNOMbI CTEPEOMETPUM

OCHOBHble urypbl, hakTbl U TeOpembl NAaHUMETPUKN. Buibl
NIocKux uryp un mx nnowaan. CrepeomeTpus. OCHOBHble
NoHATUA  CTepeomeTpun. Touka, npaAmas, MI0CKOCTb,
NpocTpaHCTBO. IMOHATME 06 akCMOMaTUYeCKOM MOCTPOEHUN
CTePEOMETPUN: aKCUOMbI CTEPEOMETPUM U CNELCTBUA U3 HUX
TeopeTnueckoe 3aHaTue. [apanieNbHOCTb NPAMbIX, NPSAMON
1 NJIOCKOCTK
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P62, P63,
MPy7
OK 04, OK 05, /P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1MP62, MP63,
MPy7
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MP63,
MPy7

OK 01, OK 04, OK 05, /IP8, /P33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, MP62,
MP63, MPy7

OK 04, OK 05, /1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNMP63,
MPy7

OK 04, OK 05, JTP8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, MNP609,
MP612, NMPy14

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



NJ0CKOCTU

B MNPOCTPaHCTBE.

MapannensHoOCTb

MPAMBIX, NPAMOIA 1

M/I0CKOCTH,
naocKocTemn

Tema 3.3.
MepneHanKynsap-
HOCTb NPAMbIX U
NNOCKOCTeW

Tema 3.4.

Yrnbl MEXAy

npAMbIMA
NJ0CKOCTAMMU

Tema 3.5.

"

MMapannensHole npsmMble B MpOCTpaHcTBe. [lapanniensHoCTb
NpsMON 1 NnockocTW. [pu3HaK napasiieNlbHOCTU MPSMON U
M/10CKOCTY

TeopeTuyeckoe 3aHsaTue. B3aumMHoe pacnonoxeHve NpsambIX B
NpoCTpaHCTBe

CkpewyBatolmecs  npsmble.  Tpy  ciyyasd  B3aMMHOrO
pacnosioXXeHWss  MNpAMbIX B MPOCTpaHCTBEe.  YTrbl €
COHanpas/IeHHbIMM CTOPOHaMW. YTON MeXAy NPAMbIMU
TeopeTnueckoe 3aHaTue. [lapannenbHOCTb  MNAIOCKOCTEN
MapannenbHble  MAOCKOCTW,  CBOMCTBA  NapasienbHbIX
nnockocTei. lMpocTeiume NPOCTPAHCTBEHHbIE (UrYpbl Ha
NIOCKOCTW: TeTpasap, Kyb, napannenenuned, noCTPOeHue
ceyeHui

TeopeTnueckoe 3aHaTue. [1epneHANKYNSPHOCTb MPSMbIX W
NIOCKOCTEN

MepneHanKyNsapHOCTb NpPAMOiA 7 NNOCKOCTW:
NneprneHanKynsapHble npsMble B MPOCTPaHCTBe, NpsiMble
napannenbHble U NeprneHanKynsapHble K NIoCKOCTW, NpU3HaK
NnepneHANKYNSPHOCTM MPAMOA M NAIOCKOCTW, Teopema o
NPSAMOI NepneHANKYNSPHO NAIOCKOCTY

TeopeTuyeckoe 3aHaTHe. YT bl B NPOCTPaAHCTBE

Yrnbl B NPOCTPAHCTBE: Yron MeXay npsiMOin U NIOCKOCTbO,
[BYTPaHHbIN Yron, NMHEHbIA Yron ABYrpaHHoOro yrna

TeopeTuueckoe 3aHsaTue. [epneHANKYNAp U HaKNOHHbIE
MMepneHANKYNAp W HaKNOHHbIe: PacCTOsiHWE OT TOYKM [0
NIOCKOCTW, PacCTOsHWE OT NPSIMOIA [0 NIOCKOCTW, NPOEKLMA
(urypbl Ha NAOCKOCTb. [MeprneHanKynsapHOCTb MIOCKOCTEMN:
npu3HaK NepneHanKyNapHOCTU ABYX MOCKOCTEN. Teopema o
TPEX NeprneHAnKynsapax

Teopetnueckoe 3aHsTue. [IpAMble W MNOCKOCTU B
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MP55, MP56, MP57, P61, 1NP69,
MPy1,MPy14

OK 04, OK 05, N1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, P69,
MPy1, MPy14

OK 04, OK 05, J1P8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, P69,
MPy1,MNMPy14

OK 04, OK 05, J1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NMP61, MNP69,
MPy1, MNMPy14

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP69,
MPy1, MPy14, MPy15

OK 04, OK 05, N1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, P69,
MPy1, MNPy14, MPy15

OK 01, OK 04, OK 05, MK 1.3., JIP8,



MpsAmMble n
M/I0CKOCTH
MPaKTUyecKnx
3afavax
Tema 3.6.
OCHOBHbIE
MPOCTPaHCTBEHHbIE
qurypel 1 X
B3aMMOPacnoioxe
HYe

os]

MPaKTUYeCcKnX 3agavax

PacnonoxeHvie NpPAMbIX 1 NJIOCKOCTEN B OKPYXXatoLem Mupe
(Npupose, WCKYCCTBe, apxXUTEKType, TexXHUKe). PelleHue
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4au

TeopeTuueckoe 3aHaTue. OCHOBHblE MNPOCTPAHCTBEHHbIE
Gurypbl

B3avMHOe pacnonoxeHne MpsAMbIX W MIOCKOCTEN B
npocTpaHcTBe. NOCTPOeHUe CeveHuit

Pasgen 4. KoopAuHaTbl M BEKTOPbl B NPOCTPaHCTBE

Tema 4.1.
BekTopbl B
MpOCTPaHCTBe.
[JevictBus ¢
BeKTopamu

Tema 4.2.
KoopauHatbl B
NpPOCTpPaHCTBe.
MpocTenume
3afauun B
KoopAmHarax

TeopeTuueckoe 3aHaTue. BeKTOp Ha naocKocTM W B
NpPOCTPaHCTBE

BekTop Ha nniockocTM K B nNpocTpaHcTBe. CnoxeHve u
BbluMTaHME BEKTOPOB. YMHOXEHWe BEKTOpa Ha 4WCHO.
Pa3noxeHne BeKTOpa No TPEM HeKOMMaHapHbIM BEKTOpPaM.
MpaBuno napannenenunefa. PelleHne 3a4ady, CBA3aHHbLIX C
NPUMEHeHVeM MpaBun AeCTBUI C BEKTOpaMu
TeopeTuueckoe 3aHaTMe. PelleHVWe 3adady, CBA3aHHbLIX C
NpUMeHeHNeM Npasu AeNCTBUIN C BEKTOPaMK

PeweHne 3aday, CBSA3AHHbIX C MNPUMEHEHVEM MpPaBun
[leCTBUIA C BEKTOpaMm

TeopeTuueckoe 3aHAaTue. [leKapToBa cUCTemMa KOOpAMHAT B
NpOCTpaHCTBe

MpsAMoyrofibHas cucTeMa KOOpAMHAT B MPOCTPaHCTBe.
PaccTosiHne Mexay AByMs Toukamun. KoopauHaTtbl cepefuHbl
oTpeska

TeopeTuueckoe 3aHaTue. KoopanHaTtbl BEKTOpa
MpocTeiume 3agayn B KOOpAMHATax. YTon  Mexay
BEKTOpaMW. CkansipHoe npomn3sBefeHne BEKTOPOB.
BbluncneHve yrnoB mexgy npsaMbIMKA W M/I0CKOCTAMM.
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NIP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
MP61, MP69, MPy1, MPy14, MPy15

OK 01, OK 04, OK 05, MK 2.1., /1P8,
NP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
MP61, MP69, MPy1, MPy14, MPy15

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MNP613,
MPy17

OK 04, OK 05, J/1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP613,
MPy17

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, 1P613,
MPy1, NPy17



Tema 4.3.
MpakTnKo-
OPWEHTMPOBaHHbIE
3afaun Ha
KOOpAMHATHOM
NNOCKOCTH

Tema 4.4.
PelwieHne 3afay Ha
KOOpPAMHATLI n
BEKTOpbI

KoopanHaTHO-BEKTOPHBIi MeTo[, npwu peLLeHnn
reoMeTpuyecKmnx 3agad

MpakTuueckoe 3aHAaTWe Nel2. BbINoNHEHWe AeACTBUIA Haf
BeKTOpamu B MPOCTPaHCTBe

TeopeTnyeckoe 3aHsiTMe. [1paKTUKO-OPUEHTUPOBAHHbIE
3afja4ym Ha KOOPAMHATHOM NIOCKOCTH

KoopanHaTHast nNAOCKOCTb. BbluMCNeHMEe pacCTOsHMIA  1©
nnowanein Ha KOOpAMHATHOW MIOCKOCTWU. KONMYeCTBEHHbIE
pacyeTbl

MpakTuyeckoe 3aHaTMe Nel3. [lpuMmeHeHMe MeToAa
KOOpAMHAT MpWU  PelleHnn NPaKTUKO-OPUEHTUPOBAHHbLIX

3agau

TeopeTuueckoe 3aHsATue. PellieHNe 3aay Ha KOOPANHATLI U
BEKTOPbI

KoopanHaTHO-BEKTOPHbII METoA npu peLLeHnm
reoMeTpuyeckMx 3adad. PelueHMe 3afjad, CBSI3aHHbIX C
NPMMEHEHMEM NpaBUN AeACTBUIA ¢ BekTopamu. 3adaum
NAAHUMETPUN U CTEPEOMETPUM U METO/bI UX PELLIEHNS

Pasgen 5. OCHOBbI TPUTOHOMETPUN. TPUTOHOMETPUYECKME DYHKLUN

Tema 5.1.
OcCHOBbI
TPUTOHOMETPUM

TeopeTnyeckoe 3aHATMe. TPUTOHOMETPUYECKME (PYHKLMK
YKCNOBOr0 aprymeHTa

TpUroHOMETpUYECKas OKPYXXHOCTb. PaamaHHas Mepa yria.
OnpefieneHne TPUFOHOMETPUYECKMX (YHKLWIA YUCNIOBOrO
aprymeHTa 3HaKM CKHyCca, KOCKMHYCa, TaHTeHCa U KOTaHreHca

44

OK 05, /IP14, IP23, NP24, /P25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,

MP19, MP21, MP36, MP42, MP46,
P61, MP613, MPy1, MPy17, MPy18

OK 01, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

OK 01, MK 2.1, /IP14, /P23, NP24,
NP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,
MPy18

OK 05, NIP14, /P23, NP24, NP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,

MP19, MP21, MP36, MP42, MP46,
MP61, MP613, MPy1, MPy17, MPy18

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65



Tema 5.2.
OCHOBHbIe
TPUroHomeTpu4ec-
K1e ToXecTBa

Mo YeTBEPTAM

TeopeTuyeckoe 3aHaTue. OOpaTHble TPUrOHOMETPUYECKME
(hYHKLMIN YNCNOBOro aprymMeHTa

APKCUHYC, apKKOCUHYC, apKTaHreHC Y1C0BOro aprymeHTa
TeopeTudeckoe 3aHaTue. OCHOBHblE TPUrOHOMETPUYECKME
TOX[ecTBa

TpuroHomeTpryeckme Toxaectsa. CUHYC, KOCUHYC, TaHIeHC
M KOTaQHIeHC YIoB a 1 - a. Popmy/ibl NpuBeLEHMS.
TeopeTnueckoe 3aHATMe. OCHOBHblE TPUTOHOMETPUYECKUNE
(hopmy bl

CUHYC, KOCWMHYC W TaHFeHC CYMMbl W PasHOCTU [BYX
aprymeHTOB. TaHreHC CyMMbl W pPa3HOCTM aprymMeHTOB.
dopmynbl  ABOMHOrO  aprymeHTa. [Mpeobpas3oBaHve U
BbIUYMC/IEHNE YMUC/IOBbIX 3HAYEHWUA TPUTOHOMETPUYECKMX
BbIP@KEHW  C  MCNOMb30BaHMEM  (hOpMynT  ABOMHOIO
aprymeHTa, opmy/ NOHWKEHUS CTENeHN

TeopeTuueckoe  3avsTue. [lpeobpa3oBaHMe  CyMMbl
TPUTOHOMETPUYECKNX (DYHKLMI

Mpeobpa3oBaHMe CyMMbl TPUrOHOMETPUYECKMX (DYHKLMIA B
Npon3BeAeHNe N NPON3BeLEHNS B CYMMY

MpakTuueckoe 3aHATMe Neld. [lpeobpa3oBaHne u
BbIYMC/MIEHNE YMCIOBbIX 3HAYEHWA TPUrOHOMETPUYECKMX

BbIpaXKeHMN C 1CNO/Mb30BaHNEM OCHOBHbIX
TPUrOHOMETPUYECKMX TOXK/AECTB
TeopeTuyeckoe 3aHATMe. MpeobpasoBaHe

TPUrOHOMETPUYECKIMX BbIPXKEHWIA

KoHTponbHas pa6oTa
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OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMP65

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMPy7

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7



Tema 5.3.
lNeproanyeckne
QYHKLMN.
TpuroHomeTpuyec-
Kne (yHKLUMM

Tema 5.4.
MpeobpasoBaHme
rpacmkos
TPUroOHOMeTpUYec-
KX (OYHKLIMI

Tema 5.5.
OnucaHne
NPOU3BOACTBEHHbIX
npoLieccoB C
MOMOLLbHO
rpatmKkoB (hyHKLMI

TeopeTuyeckoe 3aHaTMe. TPUTOHOMETPUYECKAA (YHKLMA
Y = COS X, €e CBONCTBa U rpatimk

Mepuogunueckne  QyHkumn. O6nacTb  onpefeneHus U
MHOXECTBO  3HAYeHWA  TPUrOHOMETPUYECKUX  (DYHKLMIA.
UéTHOCTb, HeuéTHocTb. CBOWCTBA WM rpaivk  (yHKLMK
y =cos X

TeopeTunueckoe 3aHsTue. TPUTOHOMETPUYECKASA (YHKLMA
y = sin X, ee CBONCTBa 1 rpafuk

CsolicTBa 1 rpagmk QyHKUMKM y = sin X

TeopeTuueckoe 3aHsTue. TPUTOHOMETPUYECKUE (YHKLMK
y - tg X, Y = ctg X, UX CBOWCTBA U rpatinku

CsoicTtsa 1 rpadvikm yHKUMK y = tg X, Y = ctg X
TeopeTuueckoe 3aHaTue. [lpeobpasoBaHMe rpauKoB
TPUrOHOMETPUYECKUX (PYHKLMIA

CxaTtve W pacTsHkeHue TrpagnKoB TPUrOHOMETPUYECKMX
(hYHKUNNA.

MpeobpasoBaHue rpaMKoB TPUrOHOMETPUYECKUX (YHKLWIA
TeopeTuyeckoe 3aHATUE. Vcnonb3oBaHue CBOWCTB
TPUrOHOMETPUYECKMX  (DYHKUMIA B MPOgeCCUOHaNbHbIX
3agayax

OnuvcaHve nNPOM3BOACTBEHHbLIX MPOLECCOB C  MOMOLLbLIO
rparkoB (hYHKUWA. Vcnonb3oBaHue CBOWCTB
TPUrOHOMETPUYECKUX  (PYHKUWUIA B NPOHECCUOHaIbHbIX
3ajayax

TeopeTudeckoe 3aHaTue. VICMONb30BaHWe  rpagnKoB
(hyHKLMIA ona nccnefoBaHUA NPOLLECCOB W 3aBUCUMOCTEN
OnucaHne nNPOM3BOACTBEHHbLIX MPOLECCOB C  MOMOLLbLHO
rpacmkoB (yHKUMIA. Kcrnonb3oBaHWe rpaMKoB QYHKUNIA
019 UCCnefoBaHNA NPOLECCOB U 3aBUCUMOCTEN, KOTopble
BO3HMKAKOT MNpPU pelleHnn 3adady U3  Apyrmx y4debHbIX
OUCLMINIIMH U peasibHOMN YXU3HN
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OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, INPy8

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, IPy8
OK 04, OK 05, N1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P65, MPy8

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, MPy8

OK 01, MK 1.3, NIP23, /P24, /P25,

MP1, MP2, MP3, MP4, MP5, MPS,

MP12, MP13, MP17, MP18, MP19,
MP65, MPy8

OK 01, MK 1.3, N1P23, JTIP24, NP25,

MP1, MP2, MP3, MP4, MP5, MP6,

MP12, MP13, MP17, MP18, MP19,
P65, MPy8



Tema 5.6.
O6paTHble
TPUrOHOMEeTpUYec-
Kne (yHKUmn
Tema 5.7.
TpuroHomeTpuyec-
Kune ypaBHeHus

Tema 5.8.
TpuroHomeTpuryec-
K1e HepaBeHCTBa

MpakTuyeckoe 3aHATMUE Nel5. OnwucaHue
NPOWN3BOACTBEHHbLIX MPOLECCOB C MOMOLLbID  rpagMKoB

(hyHKLMI

TeopeTuueckoe saHaTue. OBpaTHblE TPUTOHOMETPUYECKME
(yHKUMN

O6paTHble  (yHKUMK. O6paTHble  TPUTOHOMETPUYECKUE
(hyHKUMK. X CBOMCTBA U rpatinKkm

TeopeTuyeckoe 3aHATHE. PeLueHue npocTerLmX
TPUrOHOMETPUYECKMX YPaBHEHWIA

PeLeHne NPOCTEALLNX TPUTOHOMETPUYECKUX YPaBHEHWIA
TeopeTuueckoe 3aHaTue. PelleHWE TPUTOHOMETPUYECKUX
ypaBHEHWIA

MeTos  pasnoXeHus Ha  MHOXWUTENN. PeLueHme
TPUrOHOMETPUYECKUX YPABHEHWA METOAOM pas/ioKEHUA Ha
MHOXWTeNN. MeTog, BBeAieHUs1 HOBOW MepeMeHHON. PelleHue
TPUrOHOMETPUYECKNX YPaBHEHMIA METOAOM BBeLEHWS HOBOW
nepeMeHHOM

TeopeTuyeckoe 3aHAaTHeE. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHWS

OfHOpOAHble  TPUrOHOMETPUYECKME YpaBHEHUS  MepBOWA
cteneHn. OfHOPOAHblE TPUTOHOMETPUYECKME YpaBHEHUS
BTOPOW CTerneHu

MpaKTU4YeckKoe 3aHATHE Ne16. PeLueHns
TPUTOHOMETPUYECKMX YPaBHEHWIN OCHOBHbLIMU METOLamu

TeopeTnyeckoe 3aHATHeE. PewleHwne NPOCTENLINX
TPUrOHOMETPUYECKNX HEPABEHCTB
PellieHMe NPOCTEALLIMX TPUTOHOMETPUYECKMX HEPABEHCTB C
MOMOLLbH0 €AMHUYHON OKPYXXHOCTK
TeopeTuueckoe 3aHaTue. PelleHWe TPUTOHOMETPUYECKUX
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OK 01, MK 1.3, /IP23, /IP24, JIP25,
MP1, MP2, MP3, MP4, MP5, MPS,
MP12, MP13, MP17, MP18, MP19,
MP65, MPys
OK 04, OK 05, /P8, IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7

OK 04, OK 05, /P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, N1P8, N1P33, MP28,



Tema 5.9.
PelleHune 3afau
TPUTOHOMETPUN

HEpPaBEHCTB

PelleHve TPUTOHOMETPUYHECKNX HEpPaBEHCTB OCHOBHbLIMU
mMeTo4aMm

TeopeTuyeckoe 3aHsATHeE. TpuroHomeTpuyeckue
BblpaKEHWA, YPaBHEHNA N HEPABEHCTBaA

KoHTponbHaa paboTa

Pasgen 6. MpousBogHaa yHKLUM, ee NPUMeEHEHUE

Tema 6.1.
MOHOTOHHOCTb
(YHKUNN.
OKCTPEMYMbI
(yHKUMK. TOUKM
3KCTpeMyma

Tema 6.2. MoHATHE
0 HernpepbIBHOCTY

(hyHKLMN

Tema 6.3.
lMpoun3soaHasn

OYHKUMN

TeopeTuueckoe 3aHaTue.  MOHOTOHHOCTb  (DYHKLUW.
SKCTPEMyMb

[MPOMEXYTKM MOHOTOHHOCTM  (PYHKUMKW. MakcumMymbl W
MUHUMYMbl  (OyHKUMKW.  Haumbonbllee UM HauUMeHblUee
3HayeHMe (PYHKLMM Ha MPOMEXYTKe

TeopeTnyeckoe 3aHATHE. MeTopg NHTepBa/I0B
Mcnonb3oBaHve  MeTOfa  MHTEpPBA/IOB  ANS  pelleHuns
HepaBeHCTB

MpakTuueckoe 3aHATUe Nel7. PelleHMe HepaBeHCTB
MeTOZ0M WHTepBasioB

TeopeTuueckoe 3aHaTue. HeMpPepbIBHOCTb PYHKLNN
MoHATNE HenpepbIBHOW (yHKUMKW. CBOMCTBA HEMpepbIBHOM

(OYHKLMM

TeopeTuueckoe saHaTue. [pon3BogHas QyHKLUN

3agaun, NpUBOAALLME K MOHATUKO MPOM3BOAHOM. Cxema
BbIUMC/IEHNS NPOW3BOAHONW. [1pOM3BOAHbIE 3M1EMEHTAPHbIX
(hyHKUMIA. OCHOBHbIEe NpaBuia AnthhepeHUMpoBaHms.
TeopeTuueckoe 3aHsiTve. BbluMcneHne Npon3BoOAHbLIX
BbluucneHve  Mpou3BOAHLIX  C  MOMOLWBH  MpaBus
andhepeHumpoBaHns. Mpon3BoAHas CNOXHOW U 06paTHOM

(hYHKLMI
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMPy9

OK 04, OK 05, /IP8, TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MNPyl
OK 04, OK 05, /1P8, TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MNPyl
OK 04, OK 05, 1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, TPy8,
MPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, TNPytO

OK 04, OK 05, 11P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNPyHO



Tema 6.4.
["eomeTpryecKuii
CMbICN
NPOW3BOAHOM

Tema 6.5.
Punsmnyeckuii
CMbICN
Npou3BOHON B
npogeccroHasb-
HbIX 3aa4ax
Tema 6.6.
MprMeHeHwNe
NPOV3BOAHOM K
nccnefoBaHnio
(hYHKUMIA Ha
MOHOTOHHOCTb U
3KCTPEMYMb!

Tema 6.7.
ViccnepoBaHue

(hyHKLMIA

TeopeTuueckoe  3aHaTue. [ €OMETPUYECKMA  CMbIC/
NpPOV3BOAHON

"eOMeTPUYECKUNIA CMbICNT NPOW3BOAHOWN (PYHKLMW - YI10BON
KO3(h(hMUMEHT KacaTeNlbHON K rpatiMky (YHKUMM B TOUKE.
YpaBHeHUe KacaTeNlbHOW K rpatnky QyHKUMW. ANroputm
COCTaB/IEHUA YpaBHEHUA KacaTe/lbHOW K rpauky (yHKUMK
y=f(x)

TeopeTuyeckoe 3aHaTUe. YPaBHEHME KacaTe/lbHOW K
rpaguky yHKUMM

CocTaBneHuve ypaBHeHMs KacaTe/lbHOW K rpauKy (yHKUMK
MpakTuyeckoe  3aHATUE No18. PeweHne  3agad
(h131YeCKOro CofepXaHna ¢ NOMOLLIbIO MEePBOW NPOV3BOLHOM

TeopeTtuueckoe 3aHsaTne. MOHOTOHHOCTb PYHKLMN.
BospacTaHne 1 y6biBaHME  (BYHKLUMKW,  COOTBETCTBUE
BO3pacTaH1s U yObIBaHWS DYHKLMW 3HAKY NPOWU3BOAHONA

TeopeTuyeckoe 3aHaTue. TOUKM IKCTPEMYMa
Touku aKcTpeMyMa. 3aaum Ha MaKCUMyM 1 MUHUMYM

TeopeTuyeckoe 3aHaTue. [IPUMEHEHME MPOM3BOAHON K
nccnefoBaHno (DYHKLMIA

MpuMeHeHNe NPOU3BOAHON K WUCCNeA0BaHUIO (DYHKUMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

TeopeTuyeckoe  3aHatue. MccnegoaHve — YyHKUMIA
MeToAamn AnddepeHUnanbHOro NCHNCIEHUS

n ANropuTM  MccnefoBaHMs  (DYHKUMIA  C  MOMOLLbHO
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OK 04, OK 05, J/1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, IMNMPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO

OK 01, MK 2.1, JIP23, /1P24, NP25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP64, NPyHO, MNPyHO

OK 04, OK 05, /1P8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP64, IPy8,
MPytO

OK 04, OK 05, /1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP64, INMPy8,
MPyHO

OK 04, OK 05, /1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP64, INMPys8,
MPyHO

OK 04, OK 05, J1P8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, INMPys8,



MoCTPOeHMe
rpamKoB

Tema 6.8.
Hanb6onbLuee n
HanMeHbLUee
3HaYeHNs yHKUMM
Ha OTpeske

Tema 6.9.
HaxoxaeHue
ONTMMaJILHOrO

pesynbTaTa c

NOMOLLbIO

NPON3BOAHOIA B

MPaKTUYECKUX
3ajava

NPON3BOLHOMN.

TeopeTuueckoe 3aHaTue. VccnegoBaHne (YHKUUA W©
NOCTPOeHME rpatnKoB

MocTpoeHune Fpad)I/IKOB MHOro4sieHoB C WCMNO/b30BaHNEM
annapata MaTemMaTM4yeckoro adHanmsa. Wctopua pasBuUTuA
MaTemMaTnyeCcKoro aHasinm3a

MpakTuueckoe 3aHaTue Nel9. VccnegoBaHue (yHKUMIA 1
MOCTPOEHUA UX FPafUKOB C NMOMOLLbIO NPOV3BOAHOMN.

TeopeTuyeckoe 3aHaTue. Hambo/nbllee W HaMMEHbLLEE
3HayYeHNa yHKLUN

HaxoxgeHve Hambo/blero ¥ HauMeHbLUEro 3HayeHus
(yHKUMM Ha oTpeske. [lpuMeHeHVWe NPOW3BOAHOW [ANs
HaXO0XAEHNA Hany4LLEero peLleHnst B NPUKNagHbIX 3afadax,
ANs onpeAeneHns CKOpocTK npouecca, 3a4aHHOro hopmyon
NN rpaukom

TeopeTuueckoe 3aHaTue. [IpUMEHeEHME NPOU3BOAHOM
(hYHKLMM NMpY peLLeHnm 3a4a4 Ha onTMMU3aLnto
HaxoXaeHne HambOoNbLIEro U HaMMEHbLLLEr0  3HAYeHWiA
(DYHKLMIA NpY peLLeHnm 3a4a4 Ha onTUMM3aLmNIo

TeopeTuuyeckoe 3aHsiTue. PelleHVMe NPUKNaAHLIX 3agad C
NMOMOLLbK MPOM3BOAHOM

MpuknagHble  3adayn, B TOM  4YuCfe  coumanbHO-
3KOHOMWYECKOro um (*)I/IBI/I‘-IECKOFO XapaKTepa, WUX peLueHne
cpeacteaMm MateMaTM4eCKOro aHamsa

MpakTuyeckoe 3aHATUe Ne20. HaxoxaeHue oNnTUMaIbHOIo
pesynbTaTa C MOMOLLbK MPOM3BOAHON B MPaKTUYECKMX
3agavax
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MPytO

OK 04, OK 05, 1P8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP64, MNPy8,
MPytO

OK 04, OK 05, JIP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPyS,
MPytO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO

OK 01, MK 2.1., NIP23, /IP24, NP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPO, MP12, MP13, MP17,
MP18, MPIO, MP21, MP36, MP42,
MP46, MP64, MPyHO, MPy18
OK 01, MK 2.1., NIP23, JIP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPO, MP12, MP13, MP17,
MP18, MPHO, MP21, MP36, MP42,
MP46, MP64, MPYO, MPYHO
OK 01, MK 1.3., /IP23, JIP24, /IP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPHO, MPHO, MPIO, MP17,
MPHO, MPHO, MP21, MP36, MP42,



Tema 6.10.
PeLleHune 3afau.
lNponssoaHas

yHKUMN, ee

NpUMeHeHne

TeopeTudeckoe 3aHaTue. AuidepeHuUMpoBaHme (YHKLUWA.
WccnepoBaHne  (OyHKUMA € NOMOLLGIO  MPOU3BOAHOMN.
HanGosbLuee N HaMeHbLLIee 3HaUeHUsH (YHKLMM

KoHTponbHaga paboTa

Pasgen 7. MHOrorpaHHuUKun 1 Tena Bpal,eHund

Tema 7.1.
MHororpaHHuKmM

Tema 7.2.

Mpu3ma. Mpamvasn n
npasunbHas
Nnpu3mbl

Tema 7.3.
Mapannenenunes,

Ky0

Tema 7.4.
Mupamnga.
MpaBunbHas
nupaMmma.
YceyeHHas
nupammnga
Tema 7.5.
bBokoBas 1 nonHas
NMOBEPXHOCTb
NpU3Mbl,
nupamunapl

TeopeTI/Il-IeCKoe 3aHATUE. MHOFOFpaHHVIKVI
MHororpaHHble yribl. [ToOHATYE MHOTOrpaHHUKa. Bbinykible
MHOrorpaHHuKN. Pa3BEpTKa MHOrorpaHHMKa.

TeopeTl/lquKoe 3aHdATHMeE. rlpl/|3|\/|a
OnpegeneHve npusmMbl. Mpsmas M npaBuibHas MNPU3MbI.
HaknoHHas npuamMa. OCHOBHbIE 3/1EMEHTbI

TeopeTuueckoe saHaTue. Mapannenenuneg, Kyo.
Mapannenenuneg, CBOWACTBa NpAMOYrosibHOro

napannenenunesa, Ky6. CeueHue Ky6a, napannenenuneaa

TeopeTnueckoe 3aHaTue. MNupammnaa

Onpepgenexve nupamunasbl. MpaBunbHas nupamunga.
YceyéHHaa nupamupa. TeTtpasgp. OCHOBHble 3/1EMEHTLI.
CeyeHue nupamunasbl. BbluncneHve 3/IEMEHTOB

MHOrOrpaHHMKOB: PEdpa, AnaroHanu, yrbl

TeopeTnueckoe 3aHaTue. bokoBas M MOMHas MOBEPXHOCTb
Npu13Mbl, NUpammnpl

Mnowanb 6GOKOBOM W MOMHOM MOBEPXHOCTM  NPU3MbI,
nmpaMmzpl.
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MP46, MP64, MPYHO, MPy18

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1NP64, MNPyHO

OK 04, OK 05, J1P8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P61, MP610,
MPy14

OK 04, OK 05, P61, INMP610, MNMPy14

OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, MNP61, IMP610,
MPy14

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15



Tema 7.6.
[BunxeHve B
NPOCTPaHCTBE.
CvmmeTpua B
NnpocTpaHCcTBe
Tema 7.7.
NpaBunbHbIE
MHOTOrpaHHUKM,
NX CBOMCTBa

Tema 7.8.
CnmmeTpus B
npoceccun.
CeyeHnsn
MHOrOrpaHHMKOB B
npoeccnoHanb-
HbIX 3afa4ax

Tema 7.9.
LnnnnHap, ero
cocTaBnsoLLue.
CeyeHuve unnmHgpa

TeopeTuueckoe 3aHaTue. [BmxeHne. CUMMeTpuUA
[BKeHne B npocTpaHcTBe. CUMMETPUA B MPOCTPAHCTBE:
CUMMETPUA OTHOCUTE/IbHO TOYKMW, ﬂpﬂMOI7|, MJIOCKOCTU.
SneMeHTbI CUMMETPUM B NpamMmaax, napannenenunegax

TeopeTnueckoe 3aHaTue. [paBUbHblIE MHOMOrPaHHUKN
MMoHsATUE NPaBWILHOIO MHOTOrPaHHUKA; NpPaBu/IbHas Npu3ma
M npaBuibHas nupaMuaa; NpaBW/bHas  TPeyrosibHas
nupamuia u npasunbHbIA TeTpasgp; Ky6. MNpeactasneHve o
npaBWbHbIX MHOFOrpaHHMKax: OKTasdp, [JodeKasap M
nKocasgp. Teopema 3Jinepa. [BWxKeHWe B MNPOCTPaHCTBE.
ANeMeHTbI CUMMETPUN B MPaBUIbHLIX MHOTOrpaHHKax
TeopeTnueckoe 3aHaTue. CUMMETPUS B npodeccum
CummeTpua B NpUpofe, apXUTEKType, TEXHWKe, B ObITy, B
npodeccun. VIcnonb3oBaHne ABUXEHWIA B NPOCTPAHCTBE Mpu
peLleHnn npodeccnoHanbHbIX 3adad.

TeopeTuueckoe saHaTue. CeUEHMS] B NPOYPECCUOHAMbHBIX
3afavax

CeueHuss npu3Mbl U nupamuibl. [MOCTPOEHME CeueHUit
MHOTFOrpaHHWKOB, UCMOMb3Yst METO/, C/IEMI0B.

TeopeTuueckoe 3aHaTue. BbINONHEHNE BbIHOCHBIX MIOCKNX
yepTeXel

BbINO/HEHME BbLIHOCHBLIX MIOCKUX YEepPTEXEeN M3 PUCYHKOB
NPOCTbIX 06bEMHBIX QUryp (BUA CBEPXY, COOKY, CHU3Y)

TeopeTunuyeckoe 3aHATMe. LMANMHAP W €ro OCHOBHblE
anemeHTbl. CeueHne UunmnHapa

LInMHAP U ero OCHOBHble 3n1eMeHTbl. OCHOBaHUS, BbICOTA,
obpasytolas, pasBepTka. CeyeHus 1 Pa3BEPTKM LMAMHApA.
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OK 04, OK 05, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, MPy16

OK 04, OK 05, J1IP8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, 1NP61, INMP610,
MPy14

OK 01, MK 1.3, /IP14, /IP23, NP24,
NIP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16
OKO1,MK 1.3, NP14, /IP23, NP24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16
OK 01, MK 1.3, NIP14, NTP23, NP24,
NIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP, MP17,
MP18, MPU, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16
OK 04, OK 05, /P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14



Tema 7.10.
KoHyc, ero
COCTaBNAoLLME,
CeuyeHue KoHyca

Tema 7.11.

Y CeUeHHbIA KOHYC.
CeyeHue
YCeYEHHOro KoHyca

Tema 7.12.
LLIap u cipepa, nx
ceveHms

Tema 7.13.
MoHsiTHe 06
o6beMe Tena.
O6bembl
MHOTFOrpaHHNKOB U
Ten BpaweHms

Tema 7.14.
O6BbeMbI U

naoLaam

OceBble ceyeHuns 1 ceyeHus, napaniefbHble OCHOBaHMUIO
TeopeTnueckoe 3aHsTuMe. KOHYC, €ro COCTaBnflOLLMeE.
CeueHune KoHyca

KoHyc un ero anemeHTbl. CeyeHue KOHyca (napannefibHoe
OCHOBaHVIO 1 MpoXofsilee 4yepe3 BepLUMHY), KOHWYECKME
ceyeHunsa. Pa3BepTKa KOHyca

TeopeTuyeckoe 3aHATMe. YCEUYEHHbI KOHyc. CeueHuve
yCeYeHHOro KoHyca

YceuyeHHbIN KOHyc. Ero o6pasytowas u Bbicota. CeueHue
yCeYeHHOro KoHyca

TeopeTI/I‘-IECKoe 3aHATNE. HaXO)K,U,eHI/Ie 3/IEMEHTOB
LUnIMHApPa 1 KoHyca

TeopeTnueckoe 3aHaTue. LLIap n cdepa, nx ceveHns

Ctepa ¥ wap: UeHTP, paguyc, [AuameTp; nnowaib
MoBepxXHOCTM cgepbl. B3aumHoe pacnonoxxeHuve cdepbl ©
MIOCKOCTW; KacaTe/lbHas MI0CKOCTb K cpepe. 306paxeHve
chepsbl, Wwapa Ha nnockocTu. CeyeHuns Lwapa

Teopetnueckoe 3aHATMe. OObEMbl MHOrOrpaHHMKOB U Ten
BpaLLeHus

MoHATME 06 06bEMe. OCHOBHble CBOWCTBA OOBLEMOB Tel.
OO6bEM Nupamuabl, NpU3Mbl LMAnHAPaA, KoHyca. O6bEM Lapa
1 nnowaas cepsbl

MpaKTuyeckoe 3aHATUE Ne21. PeweHune 3ajad
NPUKNAAHOrO  XapakTepa Ha  BblYMCNEHME  0OBEMOB
reOMEeTPUYECKUNX TeN

TeopeTunueckoe 3aHaTue. [10406HbIE TeNa B MPOCTPaHCTBE
Mopo6Hble Tena B npocTpaHcTBe. COOTHOLWIEHUS MeXay
nAoLWwagammn noBepxHoOCTen N 06bLEMaMMN NOLOGHBIX Ten
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OK 04, OK 05, /1P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, MNMP610,
MPy14

OK 04, OK 05, /1P8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, /IP8, /TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, /1P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, NMP610,
MPyl14

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14, MPy15

OK 04, OK 05, /IP8, /TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,



MOBEPXHOCTEMN
NoAOGHbIX Ten
Tema 7.15.
KombuHaumm
MHOTOrpaHHUKOB U
Ten BpaLLeHns

Tema 7.16.
KombuHaumm
reoMeTpPUYecKmX
Ten Ha NpakTuke

TeopeTuueckoe 3aHaTne. KOMOGMHALMM MHOTOFPaHHMKOB 1
TeN BpalLeHns

MHOrorpaHH/K,  ONMcaHHbI  okono  coepbl.  Cdhepa,
BMUCAHHas B MHOFOTPaHHWK WM B TeN0  BpaLLeHus.
MHOrorpaHHK, BIUCaHHbI B TeNO BpaLleHns
TeopeTuueckoe 3aHaTue. KOMOMHALUM TeOMETPUYECKMX
Ten

KoM6UHaLMK reoMeTPUYeCKUX Ten

TeopeTuyeckoe 3aHaTue. KICNONb30BaHME KOMOMHaLNIA
MHOFOrpaHHWKOB Y TeN BPaLLEHNs Ha NpaKTuKe
Kcnonb3oBaHve KOMOMHaLMn  MHOFOrpaHHUMKOB W Ten
BpaLLEHNs B MPaKTUKO-OPMEHTUPOBAHHbIX 3a4avax

MpakTuueckoe  3aHATUE Ne22. PeweHne  3agad
NPUKNagHOro  XapakTepa Ha  BblUMC/iEHVWE — NJioLWlajen
NMOBEPXHOCTEN FreOMeTPUYECKMX Ten

Pa3nen 8. Nepsoob6pasHasd PYHKLNN, ee NPUMEHEHUE

Tema 8.1.
MepBoo6pa3Has

(OYHKUMN

TeopeTuueckoe 3aHsaTue. [lepBoobpasHad  (hyHKUMW.
MpaBrna HaxoXAeHUa NepBoo6pasHbIX

3afiaya 0 BOCCTAHOB/IEHWUMN 3aKOHA [BWKEHUS MO W3BECTHOM
ckopocTu. TloHATMe wuHTerpupoBaHus. O3HaKOM/eHue ¢
MOHATMEM WHTerpana v nepsoobpasHom ana @yHkummn y=f(x).
PeLleHMe 3aa4 Ha CBA3b NepBo06pasHON 1 ee NPoV3BOAHOM,
BbIUMCNEHVE NEPBOO6PA3HOIN ANa AaHHOW (PYHKUMK. Tabnunua
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MPy14, MPy15

OK 04, OK 05, /P8, J/IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP611,
MPy15
OK 01, MK 2.1, NP23, /P24, NP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 2.1, P23, NP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, INPyHO



Tema 8.2.

Mnowaab
KPVBO/IMHENHOW
Tpaneuum.
®opmyna HbtoTOHa
- NeinbHuua

Tema 8.3.
OnpeaeneHHbIN
NHTerpan B
NPOoecCMOHaIbHOM
LeSTENbHOCTU U
XKN3HU

(opMyn  ANA  HaxoxfAeHus nepBoobpasHbIX.  M3ydeHue
npasuna BbIYMCNEHNS NePBOO6PA3HON

TeopeTuueckoe saHsTue. HeonpeaeneHHbI MHTErpan
HeonpenenéHHbIA HTErpan n ero ceomcTea. VHTerpaabl ot
OCHOBHbIX 3/lEMeHTapHbIX (YHKUMIA  HenocpeacTeeHHOe
NHTErprpoBaHue.

TeopeTnyeckoe 3aHATue. BbluMCneHWe HeonpeaeneHHoOro
NHTerpana

HenocpeacteeHHOe — MHTerpupoBaHue.  VHTerpmposaHue
(hYHKUMIA METOLOM 3aMeHbl NepeMeHHOIA.

TeopeTuueckoe 3aHaTue. [l1owadb  KPUBOMHEHOM
Tpaneymu

3agauun, NpuBOAsALLME K NOHATUIO ONpeAeneHHOro MHTerpaa
- 0 BblYMC/IEHUW NJIOWAAN KPUBOMIMHENHOW Tpaneuuu, O
nepemMeLLeHnn TouKW. [oHATWE onpefenéHHOro MHTerpana.
eOMETPUYECKMIA U (PU3NYECKNIA CMbICNT  OMpPefeneHHOro
nHTerpana. ®opmyna HotoToHa— JlelibHULa
TeopeTuueckoe saHaTue. Popmyna HotoToHa - JlelibHMLa
eomMeTpUYeCKUii 1 (DU3NYECKUIA  CMbICT  OnNpefenieHHOro
nHterpana. ®opmyna HetoToHa— JlelibHULUA
TeopeTuueckoe 3aHATUe. BblUMCNeHMe onpefeneHHoro
NHTerpana

BbluncneHne WHTErpaioB MeTOAOM  HeroCpeACTBEHHOMO
NHTErpupoBaHus.

MpaKTuyeckoe 3aHATHE Ne23. PewleHve 3agau
reOMeTPUYECKOTO COZEPKaHWs C MOMOLLbIO  OnpesenéHHOro
NHTerpana

MpakTnyeckoe 3aHATUE Ne 24. PelueHne 3afad
(PM3NYECKOro Ccofep)kaHuss C MOMOLbIO  OnpeenéHHOro
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OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1NP64, NMPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, MPyHO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, IMNPyHO

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INMPytO

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, IMPytO

OK 01, MK 1.3, NP14, NIP23, JIP24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyHO, MPy18
OK 01, MK 1.3, NIP14, IP23, IP24,
NP25, NIP26, MP1, MP2, MP3, MP4,



Tema 8.4.

PelleHune 3aga4 Ha

HaxoXaeHue
nepBo06pPa3HO 1
ee NpUMeHeHme

MHTErpaa

TeopeTnyecKoe 3aHATHE. I'IepBOO6pa3Haﬂ N NHTEerpan

KoHTponbHasa paboTa

Pasgen 9. Teopns BepossTHOCTElM M cTaTUCTUKA

Tema 9.1.
MpepcTaBneHne
[AaHHbIX U
onucarefibHas
cTaTucTuKa
Tema 9.2.
CocTtaBneHue
Tabnuy, n
ZmarpaMmm Ha
NpakTuK

Tema 9.3.
Onepauuu Hag
CO6bITUAMM, Haf
BEPOATHOCTAMMW.
YcnoBHas

TeopeTtuueckoe 3aHaTne. CTaTuCTMKA

MpencraBneHne JaHHbIX C MOMOLLbI Tabnuy M auarpamm.
CpefHee apu(MeTUYecKoe, MeAuaHa, Haubosbluee K
HaVMeHblLee 3HaYyeHus, pasmax, Aucnepcus, crtaHgapTHoe
OTK/IOHEHME YMCNOBbIX HAGOPOB

TeopeTuueckoe 3aHaTue. OOpaboTKa CTaTUCTUYECKUX
[AHHbIX

MepBuYyHas obpaboTka CTaTUCTUYECKMX [aHHbIX.
pagmyeckoe wux npeactasneHne. HaxoxiaeHne CpegHuX
XapaKTepuCTUK,  HabnogaeMblX  AaHHbIX.  MpumeHeHune
CTaTUCTUYECKMX METOLOB A/1A pPeLLeHNs npodecCcuoHaIbHbIX
3ajau

MpakTuueckoe 3aHaTue Ne25. CoCTaBfneHWe Tabnuy u
fmnarpaMmM Ha npakTuke

TeopeTuueckoe 3aHaTue. BeposTHOCTb COBLITMA

CnyvaiiHbliA  onbIT. Cny4ailHoe co6biTe. [pOCTPaHCTBO
anemMeHTapHbIX  ucxogoB.  Knaccudmkaums — COObITWIA.
Onepauun Hag COObITMAMW: MNepeceyveHne, 00bEeANHEHME,
NPOTUBOMNONOXHbIE  COObITMA.  [uarpamMmmbl  Diiniepa.
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MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPYHO, MPy18

OK 04, OK 05, N1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, IMNPytO

OK 02, OK 03, /TP26, MP8, MP17,
P67, MPy12

OK 01, OK 03, MK 2.1, 11P23, J1P24,
npP25, 1P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNMPy12, MNMPy18

OK 01, OK 03, MK 2.1, N1P23, N1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, INMP67, MPy12, MNPy18

OK 03, /P26, MP8, MP17, P68,
MPy13



BEPOSITHOCTb

Tema 9.4.
ONEeMEHTHI
KOMOWHATOPUKM

Tema 9.5.
BepoATHOCTL B
npogeccroHasb-
HbIX 3afayax

BeposTHOCTL  CyvaiiHOro cobbITMA. BAM30CTb YacTOThbl U
BEPOATHOCTU COObITUIA. CnyyaiiHble OnbIThl c
PaBHOBO3MOXHbIMY 3N1IeMeHTapHbIMM COObITMAMMN.
BeposiTHOCTM COOBLITMIA B OMblTax C PaBHOBO3MOXXHbLIMU
3NEMEHTaPHbIMU COBLITUAMMN.

TeopeTuueckoe 3aHaTue. HaxoXaeHVe BepOSTHOCTM
CNy4YanHoro cobbITus

PelleHne 3afay Ha HaxOXAeHWe BepOSTHOCTM C/y4vaiHOro
CoObITUSA

TeopeTuyeckoe 3aHATMe. OCHOBHblE TEOpPEMbl Teopuu
BEPOATHOCTEN

CnoxeHwe BEPOATHOCTEM HesaBucrmble COoObITUA.
YMHOXeHWe BepOsiTHOCTEN. Y CoBHasA BEPOATHOCTb.
TeopeTuueckoe 3aHaTHe. DIEMEHTbI KOMOUHATOPUKM
KombuHaTopHOe NpaBWUio YMHOXeEHWSA. [1epecTaHOBKM U
(hakTOpMan. Yucno coyeTaHUi U pasMeLleHuid. PelleHue
3afja4 Ha MOACYET umMcna MepecTaHOBOK, COYeTaHUn W
pasmeLleHunin

TeopeTuyeckoe 3aHATMe. BUHOM HbIOTOHA

TpeyronbHUK Mackans. ®opmyna 6uHoma HbHOTOHa

TeopeTuueckoe 3aHsATHE, BepoATHOCTb B
npodeccnoHabHbIX 3afadax

BbluncneHne BepoATHOCTEW C  MCNOMb30BaHWEM  (POPMYN
KombuHaTopkn.  OueHKa  BEpOATHOCTM  COObITUA B

NPoeccMoHaIbHOM [eAaTeIbHOCTH. PelleHue
npogeccMoHasbHbIX 3a7a4 Ha BEPOATHOCTb COObITUSA
MpakTuueckoe 3aHATUE Ne26. MprmeHeHNe

BEPOSTHOCTHbIX METOZOB NPV PeLUEHNM NPAKTUYECKMX 3aaay
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OK 02, OK 03, J/TIP26, MP8, MP17,
P68, MPy13

OK 03, /IP26, MP8, MP17, P68,
MPy13

OK 02, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy4

OK 02, OK 05, 11P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy4

OK 01, OK 03, MK 2.1, JIP23, J1P24,
NnP25, N1P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, INMP68, MNMPy13, MNPy18

OK 01, OK 03, INK 2.1, /1P23, /1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,



Tema 9.6.
Cepun

nocsiegoBaTesibHbIX

UCMbITaHWI

Tema 9.7.
CnyuaiiHble
BE/IMYMHbI
pacnpegeneHus.
MaTemaTtnyeckoe
oXugaHue
Cny4ainHom
BE/IMUMHbI

Tema 9.8.

3aKoH 60/bLUNX
yumcen
HenpepbiBHbIE
Cy4aiiHble
BE/IMYMHbI
(pacnpegneneHus).
HopmansHoe

"

TeopeTuueckoe 3aHaTue. NMOBTOPHbIE UCTIbITAHNS
BrHapHbIi cnyYaiiHbliA OnbIT (MCMbITaHWE), YCMEX U Heyaaua.
HesaBucyMble McnbiTaHus. Cepusi HE3aBUCUMMbIX UCMbITaHNI
O nepeoro ycnexa. Cepus He3aBUCUMbIX UCMbITaHWI
BepHynnu

TeopeTnueckoe saHaTue. [ANCKPETHas CnyyainHas BennUmMHa
Buabl cnyyaiiHbiX  BenuuuH.  OnpefeneHne  OUCKPETHOWA
CNyYanHOW BeMNYMHbLI. 3aKOH pacrpefeneHns AUCKPETHOM
CNyYaliHOM BE/IMYMUHbI

TeopeTnueckoe 3aHaTre. YMCNOBbIE XapaKTEPUCTMKM
UncnoBble  XapakTepUCTUKM  OUCKPETHOW  CNy4vaiiHOM
Be/MUMHbL.  [lpuMepbl  MPUMEHEHUS  MaTemMaTUyecKoro
OXM[aHWS, B TOM YuCne B 3aa4ax W3 MOBCELHEBHOM XU3HU.
MaTemaTuyeckoe  OXugaHue  OMHapHOM  CnyYaiiHOW
BE/IMYMHBL. MaTeMaTMyecKoe OXuaaHne CyMMbl CayYaiHbIX
BeNMYMH.  [eOMEeTpuyecKoe,  ruUnNepreoMeTpuyeckoe u
OMHOMMWaNbHOE pacnpegeneHns. MaTemaTMyeckoe OXuaaHue
W Jucrnepcuss  reoMeTpUyeckoro 1 BGUHOMMWAIBLHOIO
pacnpegeneHns

MpakTuueckoe 3aHaTue Ne27. HaxoXaeHWe 4MCNOBbIX
XapaKTepUCTUK ANCKPETHO CyYaiiHOWR BENNYMHDI
TeopeTnueckoe saHATUe. 3aKOH OO/bLUMX YmMCEN

3aKOH 6OMbLIMX 4YMCen WM ero posib B Hayke, MpuUpode W
obuiecTse. BbIOOPOUHbI METOA UCCeA0BaHWIA
TeopeTuueckoe 3aHaTue. HenpepbiBHble  Cly4aiHble
BE/IMYMHbI

MpyMepbl  HEMpPepPbIBHLIX  CyYalHbIX BeNUUYMH. DYHKLMS
NNOTHOCTW pacnpeeneHns. PaBHOMepHOe pacnpefefieHve 1
ero ceoiictga. MoHsATVE 0 HOPMa/IbHOM pacnpeeneHnm
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MP42, MP46, P68, MNMPy13, MNPy18

OK 03, /IP26, MP8, MP17, P68,
MPy13

OK 02, OK 03, /IP26, MP8, MP17,
MP67, MPy12

OK 02, OK 03, /IP26, MP8, MP17,
P67, MPy12

OK 02, OK 03, JZIP26, MP8, MP17,
MP67, MPy12

OK 02, OK 03, /IP26, MP8, MP17,
MP67, MPy12

OK 03, /IP23, JIP24, NIP25, /P26,

MP1, MP2, MP3, MP4, MP5, MPS,

MP10, MP12, MP13, MP17, MP18,

MP19, MP21, MP36, MP42, MP46,
P67, MPy12, MPy18



pacnpefeneHve

Tema 9.9. PewleHne TeopeTuueckoe 3aHsaTue. PelleHne 3afa4 KOMOMHATOPUKM,

3aga4
KOMOWMHATOPUKM,
CTaTUCTUKN
Teopum
BEpPOSATHOCTEN

CTaTUCTUKN U TEOPUMN BEPOSTHOCTEN
PelueHue 3agau

Pasgen 10. MaTemMaTUYeCKNA NPaKTUKYM

Tema 10.1.
Matpuubl n
onpegenuTenu

Tema 10.2.
ONEMEHTbI

TeopeTuueckoe 3aHaTue. Matpuubl

MaTtpuupl. Bugbl MaTpuy. [LeicTBus Hag Matpuuamu.
[MpumeHeHne maTpuy,

TeopeTquCKoe 3aHATHE. Orlpe,qenMTenm.

Onpepenutens KBaJpaTHOW mMaTpuLbl. MpaBuna
HaxoXxaeHus. MuUHopb! 1 anrebpavyeckme LONOHEHNS
TeopeTuueckoe 3aHaTue. ObpaTHaa maTpuLa.

HaxoxaeHne ob6paTHOW MaTpuLbl, YC/IOBUS CYLLECTBOBaHUS.
Cuctembl JIMHEWHbIX YypaBHeHWA. MaTpuyHoe YypaBHEHME.
MaTpUYHbIn MeTOq,

TeopeTnyeckoe 3aHsiTue. OCHOBHble METOAbl peLUeHUA
CUCTEM JINHENHBIX YpaBHEHI

MeTtog Kpamepa. MeTtop ["aycca

MpakTuyeckoe 3aHaTue Ne28. PellieHne CUCTEM NIMHENHBbIX
YpaBHEHWI

MeTtog Kpamepa. Metop Maycca

MpakTuyeckoe 3aHsaTMe Ne29. PelweHne 3agady ¢
NpYMeHeHneM anredpbl MaTpuy,

TeopeTuueckoe 3aHATue. BEKTOPbI B NPOCTPAHCTBE
KomnnaHapHble BEKTOpbl. Pa3fo)eHne BeKTopa MO TPEM
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OK 01, OK 02, MK 2.1, JIP23, J1P24,
nP25, NP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP67, MNMPy12, MNMPy18

OK 04, OK 05, /IP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy1, MPy17
OK 04, OK 05, /IP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP57, MPy1, MPy7, MPy17

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, I1P614, NPyl

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IP614, MNPyl
OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP614, NPyl
OK 01, OK 05, MK 2.1., N1P8, /1P33,
MP28, MP30, MP31, MP33, MP36,
MP37, MP55, MP56, MP57, 1P614,
MPy1
OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



BEKTOPHOM
anreoépsl

Tema 10.3.
KomnnekcHble
yucna

Tema 10.4.
Mpadb!

HEKOMIM/TaHaPHbLIM BEKTOpPaM.

TeopeTuueckoe 3aHsTme. CKanfgpHoe W BEKTOpPHOE
nponssefeHne BEKTOPOB
"eOMEeTPUYECKMIA CMbICN ONpefenuTens 2x2.

TeopeTuueckoe  3aHaTMe.  YPaBHEHWE  MpsMON B
NpPOCTPaHCTBe
PeLleHne npuknagHbIX 3adady

TeopeTnyeckoe 3aHsiTMe. YpPaBHEHWE TM/IOCKOCTN B
MPOCTpPaHCTBE
PelleHne npuknagHbIx 3a4a4

TeopeTnueckoe 3aHaTue. KOMMNNeKCHble 4yucna B
anrebpavyeckoi gopme.

MoHATKMe KOMIMEKCHOr 0 yuncna. ConpsKeHHble
KOMIM/IEKCHblE 4WCMia, MOAY/b W apryMeHT KOMM/IEKCHOro
umcna. Asnrebpamyeckas (opma 3anmMcuM  KOMMIEKCHOro
uncna. [eomeTpuueckas WHTepnpeTaunss KOMIIEKCHOro
ymcna

TeopeTuueckoe  3aHAaTMe.  TPUrOHOMETpPUYeCcKasd U
nokasaresibHas POpMbl 3anMCcy KOMMIEKCHOr0 Y1cna
TpuroHomeTpmyeckas W MokasarenbHas (OPMbI  3arucu
KOMM/IEKCHOr0  uucna. [elCTBUA  Haj — KOMMJIEKCHbIMU
ymcnamu

MpakTuyeckoe 3aHsATuMe Ne30. BbINONHEHME pacyeToB C
MOMOLLbKO KOMM/IEKCHbBIX YNCEN

TeopeTnueckoe 3aHaTue. [pagbl

MoHATMe rpada. CeA3HbIA rpad, AepeBo, UMKA rpad Ha
NNOCKOCTU. PelueHWe npuKnagHblX 3agad. [pvmMeHeHuwe
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MP55, MP56, MP57, P61, MP614,
MPy1, MPy7

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP614,
MPy1,MPy7

OK 04, OK 05, /IP8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP614,
MPy1, MPy7

OK 04, OK 05, /IP8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP614,
MPy1, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMPy11

OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy11

OK 02, /IP32, MP8, MP17, MP21,
NPy11
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy3



Tema 10.5.
3ajaun
MaTeMaTnyecKom
CTaTUCTUKM

Tema 10.6.
Jlornyeckue
onepauuu
MHOXecTBamu

Tema 10.7.

rpada B MH(popmaTuke

MpakTnueckoe 3aHsTue Ne3l. [lpvMeHeHWe rpagoB K
peLleHnto 3ada4

TeopeTuueckoe 3aHaTue. [lpeAcTaBneHne n o06paboTKa
CTaTUCTUYECKMX AaHHbIX

BapvaumoHHbIi pag. MNonnMroH 4acToT 1 ructorpaMma.
Teopetnyeckoe 3aHsiTMe. OCHOBHble XapaKTEPUCTUKM
BapuaLmMoHHOro paga

CTaTuCTUYeCKMe  XapaKTepUCTUKM  paga  Habnogaembix
[aHHbIX

MpakTnuyeckoe 3aHATMe Ne32. HaxoxaeHue cpefHUX
XapaKTepUCTUK, HabM4aeMbIX [aHHbIX Ha NPaKTuKe

TeopeTuuyeckoe 3aHaTue. MHOXeCTBa W onepaunn Hag
HUMK
Onepauun Hag MHoXecTBaMK. [uarpaMmmMbl Jitnepa-BeHHa

MpakTnyeckoe 3aHaTue Ne33. [IpMMeHeHMe [Juarpamm
diinepa-BeHHa [na pelueHVe TeOPeTUKO-MHOXECTBEHHbIX
3aa4y  MpodeccroHanbHOM  HanpaBfeHHOCTW,  3afad
NHAOPMATMKM 1 APYTUX Y4YeOHbIX AMCUMNAMH W ANs
onncaHus peasibHbIX NMPoLeccoB 1 SBNEHNIA

MpakTuyeckoe  3aHATUE Ne 34. PeweHne  3afav

PeLLeHne 3afjad  MPUKAAJHONo XapakTepa
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OK 01, MK 2.1, P23, NP24, JIP25,

NIP26, MP1, MP2, MP3, MP4, MP5,

MP6, MP10, MP12, MP13, MP17,

MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 02, OK 03, /1P26, MP8, MP17,
MP67, MPy12

OK 02, OK 03, JIP26, MP8, MP17,
P67, MPy12

OK 01, OK 03, MNK 2.1, N1P23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, MNPy12, MNPy18
OK 01, OK 03, TK 2.1, /1P23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, MNPy12, MNPy18
OK 01, OK 03, MK 1.3, /P23, /1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, MNPy12, NPy18
OK 01, OK 03, MK 1.3, J/IP23, JIP24,
npP25, NP26, MP1, MP2, MP3, MP4,



MaTeMaTUYecKoro MP5, MP6, MP10, MP12, MP13,

NpakTuKyma MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MPy12, MNMPy18

MpomexyToyHaa atTecTayuna (3K3ameH) 6 —

Bcero: 340 60
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3. YC/N10BNA PEANTNSALNN TTPOIPAMMBbI YYEBHOTI O NMPEOMETA

3/1. MaTepunanbHO-TeEXHNYECKOe obecreyveHme

[na ocBoeHUs nporpammbl ydebHoro npegmeta OOIMy.07 MartemaTuka B
OBIMOY «K3MT» nmeetcs y4ebHbI KabUHeT «MaTemaTunka.

MomelleHne KabuHeTa OCHaLEeHO TUMOBLIM 060pYA0BaHNEM, B TOM 4uChe
cneyvanuM3vpoBaHHOW  y4yebHOM  Mebenbld M cpeAcTBaMu  06ydeHUs,
HEOOXOAUMbIMM  ANS  BbINOAHEHUS TPebOBaHM K  YPOBHIO  MOArOTOBKU
06yyaroLmxcs.

OcHalleHve y4ebHOro kabmHera:

- NOCafloyHble MecTa Mo KOIMYeCTBY 00Yy4atoLmXcs;

- paboyee MeCTO npernogasartens;

- YepTeXHble MHCTPYMEHTbI: JIMHENKA, 3MUMNC, TPaHCMOPTUP;

- CTEpeoMeTpUYecKre MOAENN MHOrOrpaHHMKOB U TeN BpaLLeHus;
- 3afaHnsa AN KOHTPO/bHbIX PaboT;

- NpotheccnoHanbHO-OPMEHTMPOBaHHbIE 3afaHNS;

- 3K3aMeHaLMOHHble MaTepuasbl.

TexHU4YecKne cpecTBa 00yUeHUs:

- MEpPCOHaNbHbIA  KOMNbKOTEP C  JIMLEH3VOHHbIM  NPOrpPaMMHbIM
obecneyeHnem;

- MPOEKTOP C 3KPaHOM.

3asbl:

BubnmnoTeka, YnTanbHbIM 3a1 C BbIXOJOM B CETb IHTEpHET.

3.2. VHdopmaumnoHHOoe obecrneYveHme peasim3almn NporpamMmmbl

[nsa peanusaumn nporpamMmbl B 61bnnoTedyHoM (poHZe OBMOY «K3AMT»
MMEIKTCA MeyaTHble W 3/1eKTPOHHble 00pa3oBaTesibHble UM MH(OPMaLMOHHbIE
pecypchbl 4ns UCrnonb3oBaHWA B 06pa3oBaTte/ibHOM MpoLecce.

3.2.1. OCHOBHblE UCTOYHUNKM

1 MaTematuka: anrebpa u Havana MaTemMaTMyecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayasia mateMaTnyeckoro aHanmsa: 10 k/1.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuu, N.B. CemeHos, J/1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e nsg., ctep. - Mocksa: NpocseLleHne, 2022.

2. Marematuvka: anrebpa v Hayana mMaTeMaTU4ecKoro aHasin3a, reomMeTpus.
Anrebpa 1 Hayasa matematuyeckoro aHanmsa: 10 kn.: 6a30Bbli YPOBEHb: YYEOHMK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
Mapgaxaesa. - 2-e u3f., ctep. - Mocksa : [pocseLleHne, 2022.
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3. MaremaTuka: asirebpa v Hadasia maTemMaTM4eCcKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayasia MaTemMatnyeckoro aHanmsa: 11 k.. 6a30Bbli YPOBEHb: YYEOHMK
B 2 yacTax. Yactb 1/ A.l'. Mopgkosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
Mappaxaesa. - Mocksa: lNpocseLyeHune, 2021.

4. MaTematuKa : asirebpa U Ha4dana MaTemaTMyecKoro aHasimsa, reoMeTpus.
Anrebpa 1 Hayasia maTematmyeckoro aHanmsa: 11 k.. 6a30Bbli YPOBEHb: YYEOHMK
B 2 yactax. Yactb 2 / A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaaxaeBa. - Mocksa: lpocselleHue, 2021

3.2.2. lonoNHUTeNbHbIE UCTOYHNKN

1 boromonos, H.B. MaTemaTuKa:  Y4Y4eOHUK Ans cpeaHero
npoeccnoHanbHoro obpasosanus / H. B. boromonos, I. /. CamoiineHko. — 5-e
n3g., nepepab. um gon.— Mocksa: W3patensctso HOpawnt, 2024.— 401 c.—
(MpoteccmoHanbHoe o6pa3oBaHne). — ISBN 978-5-534-07878-7. — TekcT
ANeKTPOHHbIA  //  O6bpa3osatenbHass  nnatgopma  HOpant  [cailT]. —
URL: https://urait.ru/bcode/536607

2 boromonos, H. B. MaremaTuka. 3agauu ¢ pelieHnsamMun: yyebHoe nocobue
ANA cpeaHero npodeccuoHansHoro obpasosaHus / H. B. boromonoB. — 2-e m3g,,
uenp. u  gon.—  Mockea: WM3gatensctBo  HOpant, 2024. — 755 ¢ —
(MpoeccnoHanbHoe o6pa3oBaHne).— ISBN 978-5-534-16211-0. — TekcT:
ANeKTPOHHbIN //  O6pas3oBatenbHas  nnatopma  HOpant  [calt]. —
URL: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpus: y4dyebHOe nocobuve AN CPeAHero
npoeccnoHanbHoro obpasosaHusa / H. B. boromonos. — Mocksa: /134aTensCcTBo
FOpawit, 2024. — 108 c. — (IMNpodeccrmoHanbHoe 06pa3oBaHue). — ISBN 978-5-
534-09528-9. — TeKCT: 3neKTPOoHHbIA // ObpasosatenbHad nnatgopma HKOpainT
[cainT]. — URL: https://urait.ru/bcode/536961

3.2.3. IHTepHeT-pecypchbl

1 Poccuidickas  3MeKTPOHHas  LWKona [OnekTpoHHbId  pecypc] URL:
https://resh.edu.ru/

2. IHthoypok [anekTpoHHbIi pecypc] URL: https://infourok.ru/

3. Pewy EI3 [GnekTpoHHbIii pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb N1 OLUEHKA PE3YJIbTATOB OCBOEHUNA YUYEBHOI O

NMPEOMETA
KOHTPO/b W OLEHKAa pe3ynbTaTOB OCBOEHWS YyuyebHOro npeameTa
PAacKPbLIBAIOTCA  uepe3  AUCLMMAMHAPHbIE  Pe3ynbTaThbl, HamnpaB/feHHble Ha

(hopmMMpoBaHMe OOLIMX M MNPOPECCMOHANbHBIX KOMMETEHUWIA NO pasgenam W
TeMaM COfiepXXaHus y4yebHOro matepuana.

Obwasn /
npodeccnoHanbHas
KomMneTeHUMA
OK 01. BblbupaTb cnocoo6bl
peLLeHns 3ajau

NpoeccMoHasIbHOM
[eAaTe/IbHOCTH
NPUMEHNTENBHO K Pas/inyHbIM
KOHTEKCTam

Paspgen / Tema

Pasgen 1, Tema 11
Pasgen 2, Tema 2.13

Pasgen 3, Tema 3.5,
Tema 3.6

Pasgen 4, Tema 4.3

Paspgen 5, Tema 5.5

Pasgen 6, Tema 6.5,
Tema 6.9

Pasgen 7, Tema 7.8,
Tema 7.16

Pasgen 8, Tema 8.3

Pasgen 9, Tema 9.2,
Tema 9.5, Tema 9.9
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Twunbl OUEHOYHbIX
MEPONPUATUIA

YCTHbIiA onpoc

TecTupoBaHue

YCTHbIA onpoc
MaTeMaT1yecKunii ANKTaHT
KoHTponbHas paboTa

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIIA onpoc
MaTeMaTU4YeCKnin LUKTaHT
MpencraBneHne  pesy/bTaToB
NpaKkTU4eckmx pabot

YCTHbIA onpoc
lNpencTtaBneHne  pesynbLTaToB
MpaKTUyecKnx pabot
TecTnpoBaHue

YCTHbIN onpoc
MaTeMaTUyeCcKnin AUKTaHT
lNpencTaBneHne pesynbTaToB
npaKTUyecKnx pabot
TecTupoBaHue

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
MpencraBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTposnbHas pabota
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
MPaKTUYeCKnX paboT
KoHTponbHas paboTta

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot



OK 02. Vicnonb3oBatb
COBPEMEHHbIe cpeacTsa
noucka, aHanm3a n
NHTepnpeTauum

NHpopMaLuK, n
NHOPMaLMOHHbBIE

TEXHONOMMN ANS BbINOMHEHNS
3ajau npogeccroHanbHOM
[eAaTeNIbHOCTH

OK 03. TlnaHupoBaTb U
peann3oBbIBaTb COOCTBEHHOE

NnpoMeccuoHaIbHoe n
NNYHOCTHOE pasBuTUe,
NpeAnpUHNMATENbCKYHO

AeATeNbHOCTb B
npocgeccMoHanbHONn  cahepe,
MCMOMb30BaTb  3HaHWA MO

npaBoBOM M (PUHAHCOBOWA
rPamoTHOCTM B Pas/INYHbIX
YKM3HEHHBIX CUTYaLUAaX

OK 04. AheKTUBHO
B3aMMOAENCTBOBATb n
pabotaTb B KO/eKTMBE U
KOMaHze

Pasgen 10, Tema 10.1,
Tema 10.4, Tema 10.5,

Tema 10.6, Tema 10.7

Pasgen 9, Tema 9.1,
Tema 9.3, Tema 9.4,
Tema 9.7, Tema 9.8,
Tema 9.9

Pasgen 10, Tema 10.3,

Tema 10.5

Pasgen 1, Tema 14

Pasgen 9, Tema 9.1,
Tema 9.2, Tema 9.3,
Tema 9.5, Tema 9.6,
Tema 9.8

Pasgen 10, Tema 10.5,

Tema 10.6

Pasgen 1, Tema 1.2,
Tema 1.5

Pasgen 2, Tema 2.1 -
Tema 2.14

Pasgen 3, Tema 3.1 -
Tema 3.6

Paspen 4, Tema 4.1,
Tema 4.2

Paspen 5, Tema 5.1,
Tema 5.2, Tema 5.3,
Tema 5.4, Tema 5.6,
Tema 5.7, Tema 5.8,
Tema 5.9

Pasgen 6, Tema 6.1 -
Tema 6.8, Tema 6.10
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TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne  pesynbLTaToB
npakTUyeckmnx pabot

YCTHbIA onpoc
MaTeMaTU4YeCKnin AUKTaHT

YCTHBIA onpoc
MpeacTaBneHne  pesy/bTaToB
NpakT1yeckux pabot

MpeAcTaBneHue  pesynbTaToB
MPaKTUYECKUX paboT

TecTnpoBaHue

YCTHbI onpoc
MaTemaTuyeCcKnii ANKTaHT
MpeacTaBneHne  pesynbTaToB
npakTU4yecknx pabot

KoHTponbHas paboTa
MMpencTaBneHne  pesynbLTaToB
npaKTUyecKnx pabot

BX0fHO KOHTPO/b

TecTnpoBaHue

YCTHbIn onpoc
MpencraBneHne  pesynbTaToB
npakTUyeckmnx pabot
KoHTposbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
MPaKTUYeCKNX paboT
KoHTponbHas paboTa

YCTHbI onpoc
MpencraBneHne  pesynbTaToB
NnpaKTUYecKnx pabot

YCTHbI onpoc
lNpencTaBneHne  pesynbLTaToB
NpaKTUYecKnX paboT
KoHTposnbHas paboTa

YCTHbI onpoc
lNpeactaBneHe  pesynbTaToB
MpaKTUYecKmx paboT



OK 05. OcyLecTBNATh
YCTHYKO U MUCbMEHHYIO
KOMMYHUKALMIO Ha
rocyapCTBEHHOM 3bIKe
Poccuiickoin  depepaunn ¢
YUYeTOM 0COOEeHHOCTEN
CouManbHOro N KynbTypHOro
KOHTEKCTa

MNK 13. OcyLulecTBnsaTb
OLEHKY  MpOU3BOACTBEHHO-
TEXHWYECKMX  MOKasaTesel
paboTbl  3MIEKTPUYECKOTO WU
3N1eKTPOMEXaHNYECKOro
06opyaoBaHus

Pasgen 7,

Tema 7.1- Tema 7.7,
Tema 7.9 - Tema 7.15
Pasgen 8, Tema 8.1,
Tema 8.2, Tema 8.4

Pasgen 10,
Tema 10.1 - Tema 10.4

Pasgen 1, Tema 1.2,
Tema 1.5, Tema 1.6

Pasgen 2, Tema 2.1 -
Tema 2.14

Pasgen 3, Tema 3.1 -
Tema 3.4

Pasgen 4, Tema 4.1 -
Tema 4.4

Pasgen 5, Tema 5.1,
Tema 5.2, Tema 5.3,
Tema 5.4, Tema 5.6,
Tema 5.7, Tema 5.8,
Tema 5.9

Pasgen 6, Tema 6.1 -
Tema 6.8, Tema 6.10

Pasgen 7,

Tema 7.1 - Tema 7.7,
Tema 7.9 - Tema 7.15
Pasgen 8, Tema 8.1,
Tema 8.2, Tema 8.4

Pasgen 10,
Tema 10.1 - Tema 10.4

Pasgen 3, Tema 3.5,
Tema 3.6

Pasgen 4, Tema 4.3

Pasgen 5, Tema 5.5
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KoHTposibHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYeCKNX paboT

YCTHBIIA onpoc
KoHTponbHas paboTa
MaTtemaTU4eCKnin ANKTaHT
YCTHbIA onpoc

BxoaHoli KOHTpONb

TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
MpaKTUYecKmx paboT
KoHTposibHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUyecknx pabot

YCTHBbIiA onpoc
MNpenctasneHve pesynbTaToB
npakTUyeckmnx pabot

YCTHbIN onpoc
lNpencTtaBneHne pesynbTaToB
npaKTUYecKnx pabot
KoHTponbHas paboTa

YCTHBbIiA onpoc
MMpeactasneHne  pesynbTaToB
npaKTUyecKnx paboT
KoHTponbHas paboTta
MMpenctaBneHne  pesynbLTaToB
npaKTUyecknx pabot

YCTHbIA onpoc
KoHTponbHas paboTta
MaTeMaTU4eCKnin ANKTaHT
YCTHbI onpoc

YCTHbI onpoc
MaTemMaTUyeCcKnii AUKTaHT
YCTHbIA onpoc
MaTeMaTU4eCKnin ANKTaHT

lNpencTaBneHne  pesynbTaToB
npaKTUyecknx pabot
MNpenctasneHne  pesynbTaToB

MPaKTUYECKUX paboT



Pasgen 7, Tema 7.8

Pasgen 8, Tema 8.3

N 2.1 OcywecTtenate Pa3gen 6, Tema 6.5,
nnaHMpoBaHue pa6or no Tema6.9
aKcnayaTauuu

3N1EKTPUYECKOro 7
3NEKTPOMEXAHNYECKOr 0 Paspen 7, Tema 7.16
060opyaoBaHus

Pasgen 9, Tema 9.2,
Tema 9.5, Tema 9.9

Pasgen 10, Tema 10.1,
Tema 10.4, Tema 10.5,

Tema 10.6, Tema 10.7

YCTHbIA onpoc
TecTupoBaHue

MpencraBneHne  pe3ynbTaToB
npaKTUyecknx pabot
TecTnpoBaHue

YCTHbI onpoc
MpefcraBneHne  pesy/bTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas pabota
MpefcraBneHne  pesynbTaToB
npaKTUyecknx pabot
MaTeMaTU4eCKnin AUKTaHT
lNpencTaBneHne  pesynbTaToB
npakTUyeckmnx pabot

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
lNpeacTaBneHne pesynbTaToB
NpaKTUYecKnx pabot

TunoBble 3aflaHUs A1s  OLUEHKM OCBOEHWsI y4yebHOro npegmeTa

(TeKyWMIA KOHTPOSIb)
Twunosble 3ajaHNA YCTHOIO onpoca

1. ChopmynupyinTe onpeaeneHne noHATHS...

2. Ha3oBUTe M3BECTHbIE BaM CBOMCTBA...

Ha3oBMTe MeToAbl peLleHus. ..
YKaxute 061acTb NPUMEHEHWS. ..
OnuLwNTe anropuTM HaxoXX4eHUs...
Onpepenute BUA...

© 0o N kW

. Kakasi hopmyna no3sonsieT HamTu..

CchopMynupyiTe NPaBnno HaxoXaeHNs. ..

OnuwnTe CBOCTBA (PYHKLIMK, UCNONb3YS eé rpaduk.

10. Ha3oBuWTE 3/1eMeHTbI, COCTaBAAOLLME PUTYpY.
Twunosble 3afaHNA MaTEMaTUYECKOr0 AUKTaHTa

1 MpuBeanTe NONHYIO KnacCuuKauumio...

2. Chopmynmpyiite onpegeneHue...

3. 3anuwunTte opmyny...

4. 3anuwimnTe aNropuTM HaxXoXAeHWA...
5. OnuwunTe cyTb MeTOAA...
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6. Tpogomkute npegnoxexHve. (Hanpumep, ecnv [Be napanienbHble
MNOCKOCTM NepeceyeHbl TPETLEN, TO IMHUM NepeceyeHuns...)

7. MocTtponTe rpaimk PYHKUMM 1 3annLInTe eé CBOMCTBA.

8. HauepTtute durypy v 3anuiumnte eé afnieMeHTbl.

9. BepHo nn, 4ToO...

10. CKO/IbKO CYLLIECTBYET CMOCOOO0B...

TnnoBoe TeCTOBOE 3alaHue

1 TecTOBble 3alaHNS OTKPLITOrO TUMA:

- [OMNOJHEHWS;

- CBOOOAHOIr0 N3MOXEHWS.

2 TecToBble 33aHNA 3aKpbITOro TUNa:

- a/IbTEPHATMBHbIX OTBETOB

- MHOXXECTBEHHOr0 BbI60pa;

- BOCCTaHOBJIEHUS COOTBETCTBUS;

- BOCCTaHOB/IEHME NOC/NeA0BaTe/IbHOCTW.

Twunosble 3aa4m ¢ NPOGeCCUOHaIbHOW HanpPaB/IeHHOCTbIO

1) NPUMEHATL  MPOM3BOAHYH0 MPW PELIEHUN 3aday Ha Hanmbosnbluee W
HaVMeHbLLIee 3HAYEHWS;

2) MPUMEHATb  MPOM3BOAHYHO TMpPU  pPelleHnun 3adady reoMeTpuyecKoro
CofepXaHus,;

3) NPUMEHATb  MNPOM3BOAHYHD  MPU  pelleHun  3agad  (M3NYecKoro
CofepXaHus,

4) NPUMEHATL  OMpPefenéHHbIN  UHTerpan And HaxXOoXAeHMs nnowaien
KPVBOMMHENHBbIX Tpaneuui M O6bEMOB Ten BpalleHWs Npu pelleHun 3aaad
reoMeTPUYECKOro CofepXKaHus;

5) NPUMeHATb ONPEeAENEHHbIA MHTerpan Npu pelleHnn 3agad (PU3NYecKoro
CofepXaHus,

6) peLwlatb 3a4a4u, NCMonb3ys MPOLEHTHbIE BbIYUC/IEHUS;

7)pewarb TEeKCTOBble 3adaynM MNPOMEecCUOHaNbHON0 COAepXKaHusd  Ha
COCTaB/IeHVE YPaBHEHWI, HEPABEHCTB, CUCTEM YPaBHEHWNIA N HEPABEHCTB;

8) NpUMeHATL (POPMY /bl ANA HAXOXKAEHNS 3/IEMEHTOB MHOIOrpaHHMKOB Mpu
peLleHnn 3a1ay NPogecCcMoHaIbHON HanpaBIeHHOCTY;

9) NPUMEHATb  hopMy/bl  AN19  HAXOXAEHWA MI0LAaAein MOBEPXHOCTUM WU
00bEMOB MHOTOrPaHHNKOB M Te/ BPaLLeHNs Npu PeLLeHnn 3adau.

10) npuMeHsATL  (opMynbl XU MEeTOAbl  TEOPUW  BEPOSATHOCTEN U
MaTeMaTMYeCKOM CTaTUCTUKM MPU PeLLIEHUN 3aau.
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MpakTnyeckas pabota Nel.

BbInosiHeHWe AelCTBUMA C  pauMOHa/IbHbIMK - yuciamu.  PelueHue
pauMoHa/IbHbIX YpaBHEHWIA, HEepPaBeHCTB, CUCTEM YpPaBHEHWIA U HEPaBEeHCTB
NnepBoON CTeNeHU

3ajaHue.

1. BblY4MCNTb 3HAYEHME YNC/IOBOIO BblPaXKEHWS.

2. PelunTb ypaBHEHMS NepBoil CTENEHMU.

3. PelwunTb HepaBeHCTBA NepPBOWA CTEMeHN.

4. PelnTb CUCTEMbI YPaBHEHWI U HEPABEHCTB MepPBO CTEMEHN.

MpakTnyeckas paboTta Ne2.

PeLueHVe pauyioHasIbHbIX YpaBHEHWIA, HEPABEHCTB, CUCTEM YpPaBHEHUI
N HepaBeHCTB BTOPOM CTeMeHn

3afaHue.

1 PelunTb ypaBHEHMS BTOPOW CTEMEHMN,

2. PelunTb HepaBeHCTBA BTOPOiA CTEMEHW.

3. PelumnTb CUCTEMbI YpaBHEHWNIA 1 HEPABEHCTB BTOPOIA CTEMEHMW.

MpakTn4yeckas paboTa Ne3.

PeLueHMe 3a4a4 C NOMOLLbHO MPOLEHTHbLIX BbIYUCIEHWN

3ajaHue.

1. 3afjlaya Ha HaxoXJeHune Ha/I0roBbIX BbIYETOB.

2. 3afjaya Ha BblYMCNEHNE CKUAOK.

3. 3afaya Ha KpeauThl.

4. 3apaya Ha cnnasbl.

MpakTnyeckas paboTta Ne4.

MpeobpasoBaHme N BbIYUCIEHNE YNCIOBbLIX 3HAUYEHUI asirebpanyeckmx
BbIPaXXeHWI, cofepXKalmx KOpHU n-oi1 cteneHn (N£ N)

3ajaHue.

1. HainTv 3HaYeHMe BbIpaXKeHWS, COAEPXKaLLero KOPHN N-0u CTEMNeHu.

2. YTIpOCTUTb BblpadKeHWe, cofepxKatlee KOPHU N-0i CTEMEHMW.

3. YNpoCcTUTb BbIPaXKEHUE U HaiTW ero 3HavyeHne npwv 3afaHHOM 3Ha4YeHUK
MepeMeHHbIX.

MpakTnyeckan paboTa Neb.

MNpeobpasoBaHue BbIpaXeHWA, COAepXKaLLMX CTEMEHN C paunoHa/IbHbIM
nokKasaTesiem

3afaHue,

1. HainTh 3HayeHue BbIpaXKEHWS, COLEPXKaLLero CTeneHn ¢ pauuoHaIbHbIM
nokKasartesiem.

2. YNpOCTUTb BbIPaXKEHME, COAepXKallee CTEMEHW C  pauyoHa/IbHbIM
rnokKasartesiem.
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3. YNpPOCTUTb BbIPAXKEHME WU HANTWU €ro 3Ha4yeHne npv 3a4aHHOM 3HaYeHUu
MepemMeHHbIX.

MNpakTnyeckasi pabota Neb.

PeLLeHVe nppaymoHa/ibHbIX ypaBHEHN

3afaHwe.

1. PelwlnTb MppaLmoHaibHble YpaBHEHUSA METOLOM BO3BEAEHUA B OOHY U Ty
)Ke CTeneHb 06enX YacTen ypaBHEHUS.

2. PelunTb nppaumoHaibHble ypaBHEHUS METOLOM 3aMeHbl NMepeMeHHOMN.

MpakTnyeckas pabota No 7.

PeLueHne nokKasaTe/IbHbIX YPaBHEHWNI, CUCTEM YPaBHEHN

3ajaHue.

1 PelunTb NpocTeiiLne nokasate/ibHble ypaBHEHUS.

2. PelunTb nokasaTesibHble ypaBHEeHNA pa3IMyHbIMKU METOAAMMN.

3. PelunTb CUCTEMbI MOKa3aTe/IbHbIX YPaBHEHUM.

MNpakTnyeckas pabota Ne 8.

PellieHVe NoKasaTe/lbHbIX HEPaBEHCTB

3afjaHue,

1 PelunTb NpocTeiLne nokasaTe/bHble HepaBeHCTBa.

2. PellnTb HepaBeHCTBa pa3IMYyHbIMU MeToLaMM.

3. PelwunTb cuCTeMbl NokasaTtesibHbIX HEPaBEHCTB.

MpakTndyeckas paboTta Ne9.

BbluncneHve norapugpma yucna. JlorapugpmmpoBaHue n
NOTeHUMpPOBaHMe airebpanvecKnx BblpaXkKeHWN
3afaHue.

1. Bblumcnntb norapugmbl yncna.

2. MponorapnmmpoBaTh anredbpanyeckmne BblipaXKeHs.

3. Haritu uncna no mx norapmdgmam.

MpakTnyeckas pabota NelO.

PeLueHve norapnmMmnyecKnx ypaBHeHUM, CUCTEM YpPaBHEHWA
1. PelunTb nNpocTenine norapuimMmnyeckme ypaBHeHus.

2. Peluntb norapugpMmyeckune ypasHeHNa pas/iMyHbIMyU METOAAMMN.
3. Pewntb cmcTeMbl TorapuMmyecKnx ypaBHEHWIA.
MpakTndyeckas paboTta Ne 11.

PeLulieHne orapnmMmnyecknx HepaBeHCTB

3ajaHue.

1 PelwumnTb npocTeiLne norapupmMmyeckmne HepaBeHCTBa.

2. PelLnTb HepaBeHCTBa pasIMYHbIMU METOLAMM.

3. PelnTb cuCTeMbl HEpaBEHCTB.

MpakTnyeckas paboTta Nel2.
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BbInosiHeHWe LeCTBMIA Hal BEKTOpPaMK B MPOCTPaHCTBE

1 [aH Ky6. HailTM BeKTOp, paBHbIM CyMMe/pasHOCTM  BEKTOPOB,
CoAepXKaLmx CTOPOHbI Ky6a.

2. BbINOMHUTL YMHOXEHWe BEKTOpa Ha Y1ChO.

3. Haiitn ckanspHoe nponsBeaeHne BEKTOPOB.

4. HainTv yron mMexxay BeKTopamu.

MpakTuyeckan paboTa Ne 13.

NpyMeHeHMe  MeTofa  KOOpPAMHAT  MpU  PelleHuMn  MpakTUKo-
OpPWEeHTUPOBaHHbIX 3aja4

3ajaHue.

1 BblYUCANTL PacCTOsAHME OT TOUKM 10 NMMIOCKOCTMN.

2. B Kybe HaiTv yron mexxay npsiMbIMu.

3. Haity yrnbl mexkgy npambIMy Mo 3afjaHHbIM TOYKam MpPOoCTPaHCTBa.

MpakTuyeckan pabota Neld.

MNpeobpasoBaHue n BblYNC/IeHWe YKMC/0BbIX 3HayeHun
TPUTOHOMETPUYECKNUX  BbIPQKEHU  C  MCMNO/Ib30BAHMEM  OCHOBHbIX
TPUTOHOMETPUYECKUX TOXAECTB

3afaHue.

1. ¥YNpocTUTb TPUrOHOMETPUYECKNE BbIPaXKEHUS.

2. 10 33fjaHHOMYy 3HAYeHU0 (YHKUUW HANTU 3HAYEHMS  OCTaslbHbIX
TPUrOHOMETPUYECKMX (DYHKLNIA.

3. HainT uncnoBble 3HAYEHNSI TPUTOHOMETPUYECKUX BbIPXKEHNIA.

MpakTnyeckas paboTa Nelb.

OnucaHve npPOU3BOACTBEHHbLIX MPOLECCOB C MOMOLLbIO rpaduKoB
DYHKLNI

3afaHue.

1 Ha pucyHke n300paxéH rpatvk 3aBUCMMOCTM KOOPAMHATbI OT BPEMEHM
Konebntoweroca Tena. Mo rpadumky onpefennTb: 1) amnauTyay KonebaHuia; 2)
nepunog KonebaHuii; 3) 4acToTy KonebaHwuid; 4) 3anncatb ypaBHeHNe KOOPAMHATbI

2. FapMoHUYeckoe KonebaHWe OMUCbIBAETCA YpaBHeHWEM. Yemy paBHbl
LUMKINYecKas YactoTa KonebaHuin, NIMHeHas YyactoTa KonebaHui, HadasibHasa (pasa
KonebaHwiA?

3. B anekTpuuyeckoin uenu MepeMeHHOro TOKa MNpPOXOoAMT TOK. JlaHo
MIFHOBEHHOE 3HAYyeHMe ero B YKas3aHHbIAi MOMEHT BpeMeHW. Onpeaenntb
amnInTYHOE W [eiCTBYIOLLEe 3HAYeHWe TOKa, 4acTOTy W YI/I0BYH 4acToTy.
[MocTponTb rpaukK M3MeHeHUsA TOKa BO BPEMEHW C YKa3aHHbLIM MeproLomMm.

MpakTnyeckas paboTta Nel6.

PeLLeHVe TPUTOHOMETPUYECKUX YPABHEHN OCHOBHbLIMY MeTOAaMu

3ajaHue,
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1. PelunTb NpocTeliLlee TPUrOHOMETPUYECKOE YPaBHEHME.

2. PelunTb TPUroHOMETPUYECKOE YpaBHeHE METOAO0M 3aMeHbl NMepPeMEHHOMN.

3. PelunTb TPUrOHOMETPUYECKOE YpaBHEHME METOAOM pPas3/ioKeHUa Ha
MHOXWTENN.

4. PelnTb OQHOPOLHOE TPUTOHOMETPUYECKOE YPaBHEHME.

MpakTnyeckas paboTta Nel7.

PeLueHne HepaBeHCTB METOAOM NHTEPBa/IOB

3ajaHue.

1. PewwimnTb HepaBeHCTBa METOLOM MHTEPBA/IOB.

MNpakTuyeckan paboTta Nel8.

PelieHne 3ajady  (U3NYECKOro CcofepXXaHMs C  MOMOLLbK  MepBoiA
NMPOM3BOLHO

3ajaHue.

1. HaxoXpaeHre MrHOBEHHOMW CKOPOCTU MaTepuasibHOM TOUKW.

2. HaxoxgeHue cunbl TOKa B YKa3aHHbIA MOMEHT BPEMEHMN.

3. HaxoxaeHne MOMEHTa BpeMeHU No YKasaHHOMY 3aKOHY.

4. HaxoxgeHne BENNUYNHbBI CUSTbL.

MpakTnyeckas paboTa Nelo.

NccnegoBaHne (MYHKUMIA M MOCTPOEHWE UX TpayiKoB C MOMOLLBHO

NpPOn3BOAHOM

3afaHue.

1 [MocTpouTb rpamkM MHOrOYIEHOB C  WUCMONb30BaHMEM annapara
MaTemMaTU4ecKoro aHaim3sa.

MpakTndeckas paboTta Ne20.

Haxo)xgeHve onTUMasibHOro pesysibTaTa C MOMOLLBI0 MPOM3BOAHON B
NpaKTUYecKMxX 3ajadax

3afaHue.

1 HaiTn Hanborsbllee N HaMMeHbLLEe 3HaYeHNA (DYHKLMM Ha OTPe3Ke.

2. Yncno 3anucatb B BUAE MPOU3BEAEHUA ABYX MOMOXUTENbHLIX 4YuCen,
CYMMa KOTOPbIX HaUMEHbLLAS.

3. 13 Bcex npAMOYronbHNUKOB [aHHOrO MepuMeTpa HalTu TOT, Y KOTOPOro
nnowaaib HambonbLLas.

4. 3aKOH NPSMOSIMHEAHOrO [BWXXKEHUS Tefna 3afaH ypaBHeHWeM. Haiitu
MaKCUMasibHYH0 CKOPOCTb ABWXeHUsA Tena (t- B CekyHAax).

MpakTnyeckas paboTta Ne2l.

PellieHne 3agay MPUKNAAHOro xapakTepa Ha BblYMC/IEHWE 00bEMOB
reoMeTpUYeCcKux Ten

3ajaHue.
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1 MMpn cTpoMTeNbCTBE AOMa UCMOMb3YETCA AEPeBSHHbIA OpyC, MMEIOLLUI
(hopMmy TpeyronbHoi npu3Mbl. Kako [AnvHbl OyaeT Opyc, ecim Ha ero
M3roTOB/IEHNE 3aTPaYeHO JaHHOe KO/IMYeCTBO Aepesa?

2. Kupnmy  umeet  Qopmy  npsAMOYrosibHOro  napansenenunega c
n3mepeHusamn. [aHa ero nNioTHOCTb. HailT ero maccy.

3. KOHMYecKass Ky4a 3epHa WMeeT OnpefenéHHy0 BbICOTY, a [A/nHA
OKPY>XHOCTW OCHOBaHWA M3BecTHa. CKOMbKO TOHH 3epHa B Ky4e, ecnim macca 1 m3
3epHa 13BecTHa?

4. LLlebeHb YyKNaAblBaeTCA B Ky4dy, MMEHLWY (opMy nNpaBu/bHOWA
nMpaMuabl C U3BECTHOW AJIMHOW OCHOBaHMA. Kakoi BbICOTbI AO/MKHA ObITh Kyua,
4TOObI €€ 06bEM Obl/1 paBeH JaHHOMY 3HAYEHNO?

MpakTnyeckas paboTta Ne22.

PelleHne 3afiay4 NPUKIaQHOI0 XapakTepa Ha BbIYMC/eHWe nowagei
NMOBEPXHOCTE FeOMETPUYECKMX TeN

3ajaHue.

1 CKO/IbKO MOHAf00UTCA NUCTOB AN BHYTPEHHEW OTAeNKM 3[aHus,
MMEIOLLEro (hopmy NPAMOYrofibHOro napansenenunesa.

2. CKONbKO KBafpaTHbIX METPOB >KECTU M3PacX0of0BaHO Ha W3roTOB/EHME
OrnpeaeneHHOro KonmyecTsa KOHCepPBHbIX 6aHOK.

3. Kpblwa npuctporkn goma numeeT opmy MpaBuibHON LLIECTUYTOMbHOM
nvpamuibl. Bbluncnute, CKONbKO HEOOXOAMMO KyMWUTb A1 MOKPbITUA KPbILLK
NINCTOB LUMepa.

MNMpakTuyeckan paboTta Ne23.

PelleHre 3ajay  reOMETPUYECKOrO  COAepXXaHus € MOMOLLbBHO
onpefenéHHOro nHTerpasia

3ajaHue.

1 BblumcnuTb nowanb Qurypbl, orpaHUYeHHON TMHUAMK.

2. HainTu nnowafb, 3aK/0YEHHYO Mexay napabonamm.

3. Haiitn ¢ nomoLlbto onpefenéHHOro MHTerpana AnmHy ayru.

4. BblUMCNTL NJIOWAAb NMOBEPXHOCTK, 0O6pa30BaHHOWN BpalLeHNeM BOKPYT
OCW NINHWEN.

5. Haintn obbem Tena, 06pa3oBaHHOr0 BpalLeHWMEM BOKPYT OCU (DUrypbl,
OrpaHNYeHHOIN IMHNAMN.

MpakTndeckas paboTta Ne24.

PeLleHve 3a8a4 (h3MYeCKOro Cogep>kaHnsa ¢ NMOMOLLbIO OnpeaeiBHHOro
NHTerpasa

3ajaHue.

1 [aHa CKOpOCTb [ABWXKEHMS TOYKW. HailTh nyTb, MPOMNAEHHLIA TOYKOWA
ornpefenéHHbIN 0TPe30K BPeMeHW.
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2. MpyxnHa pacTarveaeTcs nog AelcteMeM cunbl.  Kakyto  paboty
NPON3BOAUT 3Ta CU/A, PacTArnBas NPyXunHy?

3. Haintu LueHTp macc 0gHOPOAHOW NMIACTUHKK, OrpaHNUYEHHOW NIMHUAMM,

MpakTnyeckas paboTa Ne25.

CocTaBneHuve Tabnny, 1 gnarpamm Ha npakTuke

3ajaHue.

1. NpoaHanu3nposaTb gnarpaMmmy 1 OTBETUTL Ha BOMPOCHI.

2. Mo paHHOW Tabnuue npoaHaM3MpPoBaTb MOMYYEHHYHO WH(OPMaUmo U
yKa3aTb HeBEpHOe yTBepXAeHNe.

3. daHo pacnpefeneHve npusHaka X, MOsyyYeHHOe MO M Hab/OAEHUAM.
Heo6xo4MMO: MOCTPOUTL TUCTOrpammy, KyMynsTy M 3MMVMPUYECKYIO (PYHKUMIO
pacnpeeneHus.

MNpakTnyeckasn padoTa Ne26.

NMpnMeHeHVe BepOATHOCTHLIX METOAOB MPU PeLUeHUU MPaAKTUYECKUX

3agad

3afjaHue.

1 PewnTb 33d4aynm C MCMOMb30BAHMEM  K/1aCCUMYECKOro  onpefeneHus
BEPOSATHOCTM.

2. PelunTb 3alayM C WMCNO/SIb30BaHWEM TEOPEM C/IOXKEHUS N YMHOXEHUS
BEPOATHOCTEMN.

4. PewunTb 3afayun C UCMOMb30BaHNEM (OPMY/ MOMHOMN BEPOATHOCTU U
Bavieca.

MpakTnyeckas paboTta Ne27.

Haxo)geHne 4YMCNoBbIX XapaKTepPUCTUK AUCKPETHOM  CriyvainHown
BEINYMHbI

3afaHue.
1. CocTaBMTb 3aKOH pacrpefeneHuns AUCKPETHON Cy4ainHOW BeIMUMHBI.
2. Haritu MatemaTuyeckoe OXunfaHwe, Aucnepcuio, cpefHee

KBaJpaTN4eCKoe OTK/TOHEHNe.
MpakTnyeckoe 3aHATHE No28.
PeLLeHVe CUCTEM JIMHEMHBIX YPaBHEHUI
3ajaHue.
1 PewnTb CUCTEMY NINHENHBIX YpaBHEHWIA MeTogoM Kpamepa.
2. PelunTb cucteMy NMHeHbIX ypaBHeHMn meTodoMm [raycca.
MpakTnyeckoe 3aHATHE Ne29.
PeLueHne 3a1a4 ¢ NpUMeHeHNeM anrebpbl MaTpu,
3ajaHue.
1 OnpegennTb TOKM BO BCEX BETBAX 3/1EKTPUYECKON LEenu C MNOMOLLGHO
CUCTEMbI IMHENHBIX YPaBHEHWA.
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MNpakTnyeckas pabota Ne30.

BbINosiHeHMe pacyéToB C NOMOLLBIO KOMMIEKCHBLIX Yncen

3afaHue.

1 HaiTtu cymmy 1 npounssefeHne KOMMIEKCHbIX YMCen.

2. HaiiTu pa3HOCTb M 4aCTHOE KOMIM/IEKCHBIX YmMCen.

3. PelunTb KBafpaTHOE ypaBHEHME.

4. B03BeCT KOMIM/EKCHOE YMC/I0 B CTEMEHb.

5. MpeactaButb B TPUrOHOMETPUYECKON (POPME  KOMIMJIEKCHOE YMCNO.
BbINONHWTL apuMeTUYECKMEe AeACTBUSA C KOMIMIEKCHBIMW YUCTAMU.

MpakTuyeckan paboTta Ne31.

NpumeHeHWe rpadoB K peLleHuto 3ajay

3ajaHue.

1 IMounck KpaTyanwero nyTu.

2. NlonCcK MakcMasibHOro NnoToKa.

3. MNoncK MMHMMaIbHOrO OCTOBHOIO [epeBa.

4. PacnpegeneHve paboymx.

MpakTnyeckas paboTta Ne32.

HaxoxgeHne CcpegHUX XapakKTepucTUK, HabnwjaemblIX [aHHbIX Ha
npaxkTuKe

3ajaHue.

1 meeTca BblbopKa, codepxkawlasd 30 YMC/OBbIX 3HAYEHWUW HEKOTOPOro
MpU3HaKa c/ly4yaimHon BeNMUYnHbI X.

[MocTponTb: 1) CTaTUCTUYECKOe pacnpegenieHne BbIOOPKW; 2) MNOAUIOH
4acToT; 3) IMMUPUYECKYI0 (DYHKLMIO pacnpefeneHus; 4) UHTepBasbHbIA pag; 5)
rMCTOrpaMMy 4acToT; BbIMUCAUTL: 6) BbIOOPOYHYHO CPefHIOH; 7) BbIOOPOUHYHO
ancriepcunio; 8) BbIGOPOUHOE CpefHee KBagpaTuyeckoe OTK/IOHeHMe; 9) moay; 10)
MeauaHy.

MNpakTnyeckasi pabota Ne33.

MNprMeHeHVe anarpamm 3Jnnepa-BeHHa NS pelleHWe TeOopeTUKo-
MHOXECTBEHHbIX 3afja4y  Mpod)ecCMoOHaNIbHOM  HanpaB/IEHHOCTW,  3ajad
NHMOPMATUKN U APYTUX YYeOHbIX AUCUMMANH U AN ONUCAHUA peasibHbIX
NPOLIECCOB 1 SABJIEHNA

1. OcyLecTBMTL Onepawmmn HaL MHOXECTBaMU.

2. 3aflaHbl MHOXecTBa A, B, C, U. Haintn MHOXeCTBa...

3. Pewntb 3aga4um ¢ noMoLpto gvarpamm ditnepa-BeHHa.

MpakTnyeckasn padoTa Ne34.

PelueHwne 3aga4 NpuUKIagHoOro xapakrepa

3afaHue.

1. CocTaBuTb ypaBHEHWE NO AaHHOMY YC/IOBUIO U PeLLunTb 3ajauy.
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2. COCTaBUTb HEPABEHCTBO MO AaHHOMY YC/OBUIO N PELUUTL 3a4auy.
3. CocTaBUTb CUCTEMY YPaBHEHWI MO JaHHOMY YC/IOBUIO U PeLUUTL 3aaqy.
BXo4HOW KOHTPO/b

1. HalTu 3Ha4yeHne YMUCNOBOr0 BbIPaXKEHUS.

2. YCTaHOBWUTb  COOTBETCTBME  MeXay rpaukamn  (yHKUMAMKA U
(hopMynamu, KOTopble NX 3a4atoT.

3. Haiitu BennumHy no 3afjaHHO (hopmyTie.

4. PelnTb NMNHEHOEe YpaBHEHNE.

5. PelinTb IMHenHoe HepaBeHCTBO.

6. PelinTb KBapaTHOE ypaBHeHNe.

/. PelunTb KBaapaTHOE HEPaBEHCTBO.

8. PelunTb 3aa4y Ha apuMETUYECKYHO NPOrpPeccuto.

KoHTponbHasa paboTta Nel

1 TlocTpouTb rpadmk KBagpaTU4YHON (DYHKUMM U Onucatb eé CBOWCTBA:
06nacTb  onpefeneHns, MHOXEeCTBO 3HayeHWW (YHKUWUW, Hynu  DYHKLMN,
NPOMEXYTKM 3HaKOMOCTOSAHCTBA, 4YETHOCTL/HEYETHOCTD, NPOMEXYTKM
BO3pacTaHus 1 ybbiBaHuS.

2. HalnTn 3Ha4yeHne YnCnoBOro BblpaXXeHUs.

3. PelnTb TEKCTOBYIO 3a7a4y Ha MPOLEHTHI.

4. PelwunTb ApobHO-paLmoHabHOE YpaBHEHNE.

5. PelWwnTb 3aauy Ha reoOMeTPUYECKYHO NPOrpeccuto.

KoHTposnibHasa pabota Ne2

1 HailT 3Ha4yeHMs YUCNOBBbIX BbIPAKEHWNA, COAepXalWmnX KOPHU M-i
CTeneHu.

2. HaTn 3HayeHWs YMCNOBbIX BbIPAKEHUA, COLEPXKALMX CTeneHn ¢
paunoHaNbHbIM MOKa3aTenem.

3. PelunTb nppaymoHasibHoe ypaBHEHME.

4, PelunTb NoKasatenbHOE ypaBHEHNMeE.

5. Haritn norapudgmel unicna.

6. PelwunTb norapngmmnyeckoe ypasHeHue.

KoHTponbHaa pabota Ne3

1 Uepes BepLUMHY NpPAMOYro/sbHOrO TPeyro/sibHUKa MpoBedeHa npamas,
nepneHanKynspHasd K MIOCKOCTM 3TOro TPeyronbHWKa. Hangute ykasaHHble
PacCTOAHNA, eCnN N3BECTHbI A/INHbI KaTETOB.

2. [laHbl Toukn A n B. Haingute annHy Bektopa AB.

3. Haiitn yron mexkgy BeKTopamu, €C/iv U3BECTHbI X KOOPAMHATbI.
4. HainTv 3HaYeHne TPUrOHOMETPUYECKOTO BbIPXKEHWS.

5. YNpoCTUTb TPUTOHOMETPUYECKOE BbIPaXKEHNE.
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6. Mo faHHOMY 3HAYEHUIO TPUTOHOMETPUYECKON (DYHKLUMM HalTU 3HAYEHWS

OCTa/IbHbIX TPUTOHOMETPUYECKUX (DYHKUNIA.
KoHTposnbHasa paboTta Ned

1 PelnTb NPOCTENLLME TPUTOHOMETPMYECKME YPaBHEHNS.

2. PelunTb TPUroHOMETPUYECKOE YpaBHeHVE METOAOM 3aMeHbl MepeMeHHOMN.

3. Haritn nponssogHble QyHKUMIA.

4. HainTy 3HaYeHune NPOV3BOAHON (PYHKLMN B TOUKE.

5. HaiTm CcKopoCTb M YCKOpeHWe TOYKM B MOMEHT BPEMEHW, €C/IM OHa
ABVKETCA MPAMOIMHEAHO MO 3aKOHY.

6. HainTn Hanbonbluee 3Ha4YeHne (DYHKLMM Ha OTpe3ke.

KoHTponbHasa pabota Ne5

1. PewwunTb 334a4y Ha HaxoXpaeHve nnowaam noBepxXHoCTH NPU3MbI.

2. PelunTb 33a4y Ha HaxoXaeHne 06bEMa KOHYCa.

3. Haiitn HeonpefeneHHble HTerpasbl.

4. HainT onpegeneHHble UHTerpaibl.

5. HanTtu nnowaab KpMBOIMHENHOW Tpaneumny ¢ NoMOLLbHO OMpeaesieHHOro

NHTerpana.
6. Hatn nyTb, NPOMAEHHbIA TeNOM, eC/i N3BECTHA 3aBUCUMOCTb CKOPOCTM

OT BPEMEHW.
KoHTponbHasa pabota Ne6

1 HalTn BepOSATHOCTb COObITUA C MOMOLLLID TEOPEM C/IOXKEHUA U
YMHOX€EHWS BEPOATHOCTEN.

2. HaiTn BepoATHOCTL CO6bITUA MO (hopMy/ie NOHOM BEPOSATHOCTH,

3. MpeactaBnTb faHHble B Tabnuue. HanWtu cpefHee apudmeTUYeCKoe,
MeauaHy, Hambosibllee W HaMMeHbllee 3HayeHus, pasmax, [AMCMEPCUIO,
CTaHJapTHOe OTK/I0HEHME YMCNOBbIX HAOOPOB.

4. HainTn cymmy, pas3HoCTb, NPON3BEAEHNE Y YaCTHOE KOMIMIEKCHBIX YmCen.

5. PelunTb TEKCTOBYIO 3a4ayy.
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5. OLIEHOYHbIE MATEPVA/bI A1A MPOMEXXYTOUYHOW
ATTECTAUNW MO YHEBHOMY TMNMPEAMETY

[MpeamMeTOoM OLEHKM ABAAIOTCA YMeHWA W 3HaHus. [1poMexyToyHas
arTectayms no yyedbHomy npegmety OOIy.07 MaTemaTtvka NnpoBoAUTCA B (hopme
9K3ameHa B KOHLe BTOPOro cemectpa.

CofepXaHve  3K3aMeHaUMOHHbIX  3afaHWiA  0XBaTblBaeT  OCHOBHbIE
ANOAKTUYECKME eAMHULbI, W3Y4YeHHble CTyAeHTamMuM B COOTBETCTBMM C paboueit
nporpammoi no yvye6Homy npeamety OOIly.07 MartemaTuka.

O6bem 3afiaHuiA paccumTaH Ha BbIMOMHEHME UX B TeyeHue 3 4yacoB 55
MUHYT. Ha 9k3ameHe OyaeT 4 BapvaHTa. [eMOHCTPAUMOHHbLIA  BapuaHT
npefHasHayeH Ana Toro, 4tobbl AaTb MNpeAcTaBlieHMe O CTPYKType Oyayuimx
9K3aMeHaUMOHHbIX MaTepuasioB, KO/MYecTBe 3afaHuid, UX (opme, YpPOBHE
CNOXXHOCTU. OH MOMOXXET BblpaboTaTb CTpaTernto MOArOTOBKM K 3K3aMeHy Mo
mMaTemaTuKe.

JK3amMeHaUMOHHas KOHTPO/IbHas paboTa COCTOMT U3 ABYX YacTei: cocTouT
M3 yactm A nyactu b. Yactb A BKNOYaeT B cebs 12 3a1aHmii 6a30BOro YPOBHS MO
Martepuany Kypca maTeMaTuku, TPebyowmX KPaTKoro nMCcbMEHHOr0o MOsICHEHMS K
BbIMOMHEHMIO 33daHus. YacTb B coctout M3 6 60nee CNOXHbLIX 3aAaHWil Mo
mMatepuasly Kypca mateMaTuku, Tpebyrowmx MnoAapobHOro  MUCbMEHHOTO
MOSAICHEHNA K BbIMOMHEHWIO 3afaHus.

[Mpoueaypa NpPoBefeHUs NUCbMEHHOMO 3K3aMeHa Mo mMaTemMaTuKe COCTOMUT B
crneyroLLem:

- 0(hOpM/IeHNE TUTYNILHOIO NINCTa 3K3aMeHaLMOHHOW paboThl;

- WHCTPYKT&K MO TEXHOJIOTUWN BbIMO/HEHUSA MUCbMEHHON KOHTPOJIbHOM
paboThbl;

- pasfgaya 3K3aMeHaUMOHHbIX MaTepuaioB CTyAeHTaM;

- BbIMOJIHEHWE 33JaHNIN HA YePHOBUKAX;

- 0(hopM/IEHNe YNCTOro BapmaHTa NMCbMEHHON KOHTPO/IbHON paboThl;

- CamoCToATeNlbHasA NpoBepKa CTyAeHTamu BbIMNOSIHEHHOW KOHTPOJIbHOM
paboTbl.

[MMCbMeHHas  3K3aMeHauMOHHas pabota fAo/mkHa ObiTb  BbINO/HEHA
aKKypaTHO /LWL CUMHEN uaM YEpPHOM NacToW, He paspeLlaeTcs Mosb30BaThCs
KOPPEKTMPOBOYHOW MacTol M pydkamu apyrux ugetoB. Co6s0aeHVe nonen
0653aTe/bHO.

[MCbMEHHBIN 3K3amMeH Mo yyebHomy npeamety OOIMY.07 Martematumka
OLleHNBaeTCH:

OTMETKON «2» («Hey[0B/IETBOPUTE/IbHO») MPW NPaBU/IbHOM BbIMOTHEHWUN
meHee 10 3agaHnin U3 yactum A,
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OTMETKON «3» («Yy[0BNETBOPUTE/NBbHO») MPN MNPaBUIbHOM BbIMOMHEHUN 10
3aflaHnNin N3 YacTu A;

OTMETKOMN «4» («XOpPOLLIO») - MPW MPaBUIbHOM BbIMOMHEHUN 12 3afjaHniA U3
yacTn A 1 2 3afjaHnin U3 4yacTtu b;

OTMETKOMN «5» («OTIMYHO») -MPWN NPaBUIbHOM BbINOHEHUM 12 3aaHNi U3
yact A u 5 3afaHuii u3 yactu b.

JeMOHCTpauUVoHHbIN BapuaHT
UacTb A

1. Mpwn onnate ycnyr yepes nJaTeXHbll TepMUHa B3MMaeTcd Komuccusa 5%.
TepMuHan NpUHMMAET cyMMbl KpaTHble 10 py6s1amM. AHSA XOYeT NOMOXUTbL Ha CUET
CBOEro mMob6unbHoro tened)oHa He MeHblle 400 py6ner. Kakytdo MUHMMaIbHYHO
CYMMY OHa I0/1KHa MOMOXNTb B NPUEMHOE YCTPOMCTBO AaHHOro TepMUHana?
2. Harigute 3HaveHve BbipaxxeHus: 0408 mO104 m0,61,2.

3. Pewntb ypaBHeHue: log2(5 + 3x) = log2(5 —3x) + 4.

ﬂ cos 150°
4. Ha'Tn 3HayeHune Bblpa)KeHl/IFI 24_(Si_TI ;ég--(:a;é'?-g;)““.

5. PelwunTb ypaBHeHue: 73+4x = 49x.

6. PelwinTb ypaBHeHMe: 2cosx + 1 = 0.

7. MaTepuasibHas TOYKa [ABVXKETCH MPAMOIMHENHO MO 3aKOHY X (t) = t2—131+
23 (rge X - paccTosiHMe OT TOYKM OTcyeTa B MeTpax, t - BpeMs B CeKyHAaax,
M3MepPeHHOe C Hayana [BWKeHMs)). B Kakoil MOMEHT BpemeHM (B CeKyHAax) ee
CKOpOCTb Oblnia paBHa 3 M/c?

8. HainTy Ko/MM4eCTBO 3/M1EKTPUYECTBA, NMPOXOAALLEro Yepe3 MornepeyHoe ceveHue
NPOBOAHWUKA 3a 12 ¢, ecnin cuna ToKa U3MeHsIeTCA Mo 3akoHy I(t) = 2t + 1 (A).

9. Mnowags 0CeBOro ceuveHMs UuIvHApa pasHa 4. Hangute nnowadb GOKOBOM
MOBEPXHOCTU LMNNHAPA, AeNeHHYH Ha >k

10. B rpynne TypuctoB 30 4yenoBek. WX BepTONETOM B HECKO/IbKO MPUEMOB
3abpacblBalOT B TPYAHOAOCTYMHbIA palioH No 6 4YenoBek 3a peic. Nopsadok, B
KOTOPOM BepTONET MepeBO3UT TYPUCTOB, Cly4vaeH. HaliguTe BepOSTHOCTb TOrO,
4TO TYpUCT . NONETUT NepPBbIM PECOM BEPTONETA.

11x+5

11. Harignte KopeHb YpaBHeHWS: { = 3.

12. Harignte KopeHb ypaBHeHI/IFl---l--= ------- :

UacTb b
13. Ha mnsrotoeneHve 780 feTasiein nepsblid pabounii TpaTUT Ha 4 4yaca MeHbLLUe,
4yeM BTOPOI paboumii Ha n3rotoBneHne 840 TakKuX e AeTanei. M3BecTHO, 4TO
nepBblil pabounii 3a 4yac fenaeT Ha 2 fdeTa/m 6onblie, YeM BTOPON. CKONbKO
[eTasleil 3a vac fenaet nepsbli paboumnin?
14. PelwinTb HepaBeHCTBO:
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logd(x + 1) + log4x < log42.

15. HainT TOUKy MUHUMYMa PYHKUMN
y = x3 —243x + 109.

16. PelunTb ypaBHeHME

tg2x + 3tgx —4 = 0.

17. Hatn tg (a + Blc)» ecrmtga = O/

18. B npaBW/bHON TPeyronbHOW nuMpammnae CTopoHa OCHOBaHMA 4 cM. BOoKoBas
rpaHb o6pa3syeTt ¢ ocHoBaHMeM yron 30°. Bbluncnmre 06beM nupaMmuasi.
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