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1. OB AA XAPAKTEPUCTUKA PABEOYEW MPOrPAMMbI
YUEBHOI'O NMPEAMETA

1.1. MecTo  y4debHOro npegmeta B  CTPYKType  OCHOBHOW
npodgeccnoHanbHOM 06pa3oBaTe/lbHOM NMporpamMmbl

YyebHblli npeameTr «MaTemMaTuka» ABNsSeTCS 0053aTeNbHON  4YacTblo
o6uieobpasoBaTefibHOM MOArOTOBKM OCHOBHOM npogeccMoHanbLHOM
ob6pa3oBaTenbHOM NporpaMMbl - NporpaMMbl NOAFOTOBKU KBaNU(PULUMPOBAHHbIX
paboumx, cnyxawmx no npogeccum 15.01.05 Cpapwiuk (pyyHOM M 4YaCTUYHO
MeXaHW3MPOBaHHOW CBapKuW (HannaBKK)

1.2. Llenn n nnaHupyemble pe3ybTaTbl 0CBOEHNA y4e6HOro npeameTta

1.2.1 Llenn ocBOeHNs yuyebHOro npeameTa

CopepxaHue nporpamMmmbl 06Le0bpasoBaTe/ibHOro npegmera «MatemaTuka»
HanpaB/fieHO Ha AOCTUXKeHWe pe3y/bTaTtoB €ee W3Yy4YeHUs B COOTBETCTBUM C
TpeboBaHusmm ®rOC COO cyyeTom npoeccnoHanbHoM HanpaBneHHocTn roC
CMO. MpuopUTETHBLIMY LENAMU 00YUYEHUS MaTEMATUKE SBNAKOTCA:

- (hopmupoBaHME LEHTpPaNbHbIX MaTeMaTUYeCKMX MOHATUIA  (4ucno,
BeMlYMHA, TreoMeTpuyeckad qurypa, nepemMeHHas, BepPOATHOCTb, (QYHKLUMA),
obecrneymBalLMX MNPEEMCTBEHHOCTb W MNEPCNEKTMBHOCTL MaTeMaTU4ecKoro
o6pasoBaHus 0byyatoLmMxcs;

- nojBefieHMe 06YyYalOLIMXCH HA AOCTYMHOM A8 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTMKWN U OKPY>KaloLlero mupa, NoHMMaHWe MaTeMaTUKKU Kak
4acTy 06LLel KynbTypbl YENI0BEYECTBA;

- pasBMTME  WHTENNeKTyalbHbIX UM TBOPYECKUX  CMOCOBHOCTEV
obyuvaloLnxcsi, Mo3HaBaTe/lbHOW aKTUBHOCTW, WCCNEA0BaTENbCKUX YMEHWIA,
KPUTUUYHOCTMN MbILI/NEHNS, MHTEPeca K U3YUYeHN0 MaTeMaTUKN;

- opmupoBaHMe  (PYHKLUMOHANBLHON  MaTemMaTUYeCKOW  rpamOTHOCTM:
YMeHWUs pacrnos3HaBaTb MaTemaTW4eckue acrnekTbl B peanbHbIX XW3HEHHbIX
CUTYaLMaX WU NpU M3YYeHUU APYruX AUCLUMNAWH, NPOSBNEHUS 3aBUCUMOCTEN U
3aKOHOMepHOCTel, (OopMynnpoBaTb WX Ha $3blKE MaTemMaTWKW U Cco3faBaTb
MaTemMaTuyeckne MOAenun, NPUMeHNATb OCBOEHHbI MaTemMaTU4YeCKuUiA annapat ans
PELIEHMS  MPAKTUKO-OPUEHTMPOBAHHbIX  3afay, 3afady  MnpoecCMOoHanbHO
[eaTeNbHOCTU, UHTEPNPETMPOBATbL U OLEHNBATL MOMYyUYeHHbIe Pe3ynbTaThbl.



1.2.2 NMnaHnpyeMble pe3ynbTaTbl 0CBOEHUS Y4ebHOro npegmeTa
Oco60e 3HauYeHne yUebHbIi npegMeT UMEeEeT Npu (OPMMPOBAHUN W Pa3BUTUM 06LLMX M NPOdECCHOHANIbHbLIX KOMNETEHL WA,

a TaKXXe COOTBETCTBYHLMX UM pe3ynbTaTaM 06y4deHus cornacHo ®roC COO.
MnaHnpyemble pe3ynbTaTbl 06y4YeHMUS

KomneTteHuyun (OK, MK)

Ob6uwwne

OK 01. Bblbuparb crnocobbl JIP23 - TFOTOBHOCTb K TPyZy, OCO3HaHue

PeLLIEHNS
NpoeccroHansHol
[EeATeNbHOCTY
MPUMEHUTENBHO K Pa3/IMUHbIM
KOHTEKCTaM

3agau4

LIEHHOCTW MacTepcTBa, TPYAoNHoueE;

nP24 - FOTOBHOCTb K  aKTMBHOM
[eAaTenbHOCTM TEXHO/I0rNYecKo n
couuasbHoiA Hanpas/IeHHOCTH,

CMOCOBHOCTb MHMLUMMPOBATL, NNaHMPOBaTb
M CaMOCTOATENIbHO  BbIMOMHATL  TaKyHo
[eATeNbHOCTb;

JIP25 - wnHTepec K pasiMyHbIM ciepam
NpoQeccMoHaIbHON AeATeNbHOCTH, YMeHMe
COBepLUaTb OCO3HaHHbIN BbIGOP OyayLLei
npogeccnn 1 peain3oBbIBaTb COGCTBEHHbIE
YKVM3HEHHbIE MaHbl;

MP1 - camocTosiTe/IbHO (hopMynMpoBaTb U
aKTyanm3mpoBarb npo6nemy,
paccMaTpuBaTh e BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIN
NpU3HaK WM OCHOBaHWA A/ CpaBHEHUS,
Knaccuukauum n 06006LLeHns;

MP3 - onpefensatb Uenu AeATeNnbHOCTH,
3afaBaTb MapameTpbl W KPUTEPUU UX
[IOCTVDKEHWS;

OucunnnnHapHble
MP61- BnageHne MeTofaMun [OKAa3aTe/IbCTB, a/lrOpUTMaMun peLleHuns
3afay; ymMeHue opmynMpoBaTb OnpeeneHns, akCMombl U TEOPEMBI,
NMPUMEHATL MX, NPOBOAWUTL AOKasaTe/lbHble PacCyXXAeHWs B Xof4e
peLLeHuns 3aay;
MP62 - ymeHVe onepupoBaTh NMOHATUAMMW: CTENEHb YKCNa, orapugm
ynucna;,  YMeHuWe  BbIMOMHATb  BbIYMC/IEHWE  3HAYEHUA  ”
npeobpa3oBaHNA  BbIPAKEHWIA CO  CTEMeHsSMW U florapugmamiu,
npeobpa3oBaHNa 4PO6HO-paLNOHaNBbHBIX BbIPaXKEHWIA,
MP63 - ymeHWe oOnepupoBatb MOHATUAMMW:  paLMOHA/IbHbIE,
nppauroHasbHble, MoKasaTe/flbHble, CTEMeHHble, NorapuMmUyeckue,
TPUTOHOMETPUYECKME YPAaBHEHUS U HEPABEHCTBA, X CUCTEMBI;
MP65 - ymMeHMe onepmpoBaTb MOHATUAMUW: palMoHaIbHasa (DYHKLNS,
nokasatefibHad (YHKUMA, CTeneHHas (YHKUWA, norapugmMuyeckas
(DYHKLMS, TPUrOHOMETpPUYECKMEe (YHKUMK, 06paTHble (YHKUMK;
YMEHME CTPOUTb rpauKM M3YYeHHbIX (YHKLWA, UCMO0/b30BaTh
rpatvky Npu M3y4eHUM MpoLeccoB U 3aBUCUMOCTEN, NPU peLleHnm
3afa4 u3 gpyrmx yyebHbIX NpeaMeToB M 3aday U3 peasibHOM XXM3HU;
BblpaXaTb popmMynamy 3aBUCUMOCTI MeXAY BeIMyMHamu;
P66 - ymeHue pellaTb TEKCTOBble 33fayM pasHbIX TUMOB (B TOM
yuncrie Ha MPOLEHTLI, 4ONN N YaCTW, Ha ABUXKEHME, paboTy, CTOMMOCTb
TOBapOB M YCNyT, HaNoru, 3afa4v 1u3 061acTu ynpasieHns MMYHbIMA U
CeMelHbIMU  (PMHAHCaMK); COCTaBMISATb  BbIP@KEHWS, YpPaBHEHUS,



MP4 -
npoTnBopeYna B
ABMEHUAX;
MP5 -

BbIABATb 3aKOHOMEPHOCTN I~
paccMaTpmBaeMbIX

BHOCUTb  KOPPeKTMBbI B
[leaTeNnbHOCTb, OLEHMBATL COOTBETCTBUE
pe3ynbTaToB LenaM, OLEHMBATb PUCKM
nocneacTBuiA AeATeNbHOCTY;

MP6 - pa3BuBaTb KpeaTMBHOE MblILLINEHNE
NPy peLLeHNN XXN3HEHHBIX NPo6aeM;

MP12 - BbIABNATb NPUYMHHO-
CNEACTBEHHbIE CBA3WM W aKTyalIn3npoBaTb
3afayy, BblABUraTb rMnNoTesy ee peLleHus,
Haxo4UTb aprymeHTbl AN [OKas3aTeNbCTBa
CBOMUX YTBEPXKAEHWI, 3afaBaTb napamMeTpbl
N KPUTEPUM peLLeHms;

MP13 - aHanusmpoBatb MOJIyYEHHbIE B
X04e  pelleHns  3ajauvM  pesynbTarthl,
KPUTUYECKN OLIEHMBATbL UX LOCTOBEPHOCTD,
NPOrHo3npoBaTb WU3MEHeHWe B  HOBbIX
yCnoBusaXx;

MP17 - yMeTb MNepeHOCUTb 3HaHUA B
Mo3HaBaTe/IbHYH0 U NPaKTUYeCKyH 061acTu
YKN3HEeOeATeNIbHOCTY,

MP18 - ymeTb MHTerpupoBaTb 3HaHUA U3
pasHbIX NPeAMETHbIX 06/1acTe;

MP19 - BbiABUraTb  HOBble  UAeW,
npegnaratb  OpUrMHa/bHble nNoAxoAdbl U
peLueHns

HepaBeHCTBA M WX CUCTeMbl MO YC/MOBMIO 3afayu, uUCCnefosaTb
Nosly4YeHHOe peLLeHne 1 OLeHMBaTbL NPaBaonog06HOCTb Pe3y bTaTos;
MPG69 - ymeHMe onepnpoBaTb NOHATUAMMW: TOUKa, NpAMas, NI0CKOCTb,
NPOCTPAHCTBO, [ABYrPaHHbIA  Yron, CKpeLiMBaroLmecs npsimble,
napannensHOCTb U NeprneHaNKYNSPHOCTb NPAMBIX Y NIOCKOCTEN, Yron
MeXay MpAMbIMK, Yron Mexay npsiMoi W MAOCKOCTbIO, Yro Mexay
NIOCKOCTAMWN, PacCToAHME OT TOYKW A0 MNIOCKOCTW, paccTosiHue
MeXxay nNpAMbIMK, PAcCTOSHME MeXAy MIOCKOCTAMU;  YMEHMe
MCMOMb30BaTb MPU peLleHun 3afay U3y4veHHble (PakTbl U TeOpembl
NIaHUMETPUN; YMeHUe OLeHNBaTb pasmepbl 00BHEKTOB OKPYXXatoLLLEro
MUpa;

MP610 - ymeHne onepupoBatb MOHATUAMW. MHOrOrpaHHWUK, cevyeHue
MHOrorpaHHuKa, Ky6, napannenenvneg, npusmMa, nupammaa, purypa u
MOBEPXHOCTb BpaLleHus, UMANHAP, KOHYC, Lap, cdepa, ceyeHUs
(urypbl BpalleHus, MAOCKOCTb, Kacatowlascs cgepbl, LMAnHAPa,
KOHyca, Mnowagb MOBEPXHOCTU MupaMuibl, NPU3Mbl, KOHYCAa,
uMnuMHapa, naowadb  cgepbl, 06beM Kyba, NPSAMOYrofibHOro
napannenenunega, nupamuibl, NpusMmbl, UAAWHAPA, KOHYca, Lapa;
yMeHne n3obpaxkatb MHOMOrPaHHUKN M MOBEPXHOCTW BpaLLEHUs, MX
CeYeHMss OT pPYKU, C TMOMOLLUBbHO YepTeXHbIX WHCTPYMEHTOB W

3N1EeKTPOHHbLIX CPEeACTB; YMeHWe pacno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHMe pacno3HaBaTb NpaBu/ibHbIe MHOTOrPaHHUKMY,
MP611 - ymeHMe onepupoBaTb MNOHATUAMMW:  ABUMXKEHME B

NPOCTPaHCTBe, MOAOGHbIE (Urypbl B MPOCTPAHCTBE; WCMOMb30BaTh
OTHOLUEHMe noLlagein NOBEPXHOCTEN U 06bEMOB NOAOOHLIX (Uryp
npw peLLeHnmn 3agau

MP612 - yMeHWe BblYUCNATb FeOMETPUYEecKue BennyuHbl (O/IMHa,
yron, nowagb, 06bem, niowanb MNOBEPXHOCTM), UCMOSb3YS
N3yyeHHble (DOPMY bl N METOABI,



MP613 - ymeHue onepupoBaTb NOHATUAMMW: NPAMOYrO/bHAaA CUCTEMA
KOOpAMHAT, KOOpPAMHATbl TOYKWU, BEKTOP, KOOPAMHATLl BEKTOpa,
CKansipHoe Npou3BeaeHue, Yyros Mexzay BeKTopamu, CyMMa BEKTOPOB,
Nnpoun3BefileHne BEKTOPA Ha YMUCNO; HaxXOAWUTb C MOMOLLBIO M3YYEHHbIX
(hopMyn KOOPAMHATLI CEPefUHbI OTPe3Ka, PacCTOsAHWE MeXAY ABYMS
TOUKaMW;

MP614 - yMeHWe BbIOMpPaTb MOAXOAALIMA W3YUEHHbIA MeTon ANs
pelleHns 3afauv, pacrno3HaBaTb MaTeMaTuyeckme (akTbl WU
mMaTemMaTnyeckmne MoLeNN B MPUPOLHBIX M 00LLECTBEHHbIX AB/IEHUSAX, B
NCKYCCTBE; YMEHWE NPUBOAUTL NPUMeEpPbI MaTEMATUUECKNX OTKPbITUI
POCCUIACKOI 1 MUPOBOI MaTeEMAaTUYECKON HayKu;

MNPyl - ymeHWe onepupoBaTb MOHATUAMW: ONpefeneHue, akcnuoma,
Teopema,  CfeACcTBMe,  CBOWCTBO, MNpU3HaK, [0Ka3aTe/bCTBo,
paBHOCU/IbHbIE (HOPMY/IMPOBKK; YMeHWe (hopMynpoBaTb 0bpaTHoe K
NPOTUBOMOJIOXKHOE  YTBEPXAeHWe,  NPUBOAUTL  MNPUMEpbl U
KOHTPNpUMEpPbI, MCMNOMb30BaTb METOL MaTemMaTU4ecKonm WHAYKUMMK,
NMPOBOAUTL [0Ka3aTe/lbHble PacCy>KAeHUs Mpu  peLleHun 3afad,
OL,eHMBATb SIOTMYECKYHO MPaBUIbHOCTb PaCCYXKAEHW;

MPy2 -  yMeHuMe oONepupoBaTb  MOHATUAMMK:  MHOXECTBO,

NOAMHOXeCTBO, onepaunn Haj MHOXXeCTBamn; YMeHMe UCNosb30BaTb
TEOPETUKO-MHOXECTBEHHbIN annapat [An1s  OfnucaHus  peasibHbIX
MPOLLECCOB M SBMIEHUIA N NPW PELLUEHUI 3afad, B TOM YKC/e U3 ApYTruX
y4ebHbIX NpeaMeTOB;

MPy3 - ymeHWe onepupoBaTb MOHATUAMMW: rpad, CBA3HbIA rpadp,
[lepeBo, UMKA, rpad Ha naoCKOCTW; YMeHWe 334aBaTb W OMUCbIBaTb
rpagbl pasniMyHbIMK CNOCO6aMK; UCNONbL30BaTb rpadbl NPU peLleHni
3agavy;

MPy7 - ymeHWe onepupoBatb  MOHATUAMWU:  TOXAECTBO,

TOXJeCTBeHHOe npeobpasoBaHue, YpaBHeHWe, HepPaBeHCTBO, CUCTEMA



YpaBHEHWI N HepaBeHCTB, PABHOCU/IbHOCTb YpaBHEHWIA, HEPABEHCTB U
CUCTEM,  pauuoHaNbHble,  UppauuoHanbHble,  MOKasaTe/lbHbIE,
CTeneHHble, florapuPmMuyeckne, TPUTOHOMETPUYECKMNE YPaBHEHUS,
HepaBeHCTBa M CUCTEMbI; YMEHME peLlaTb YpaBHEHUS, HEPaBEHCTBA U
CUCTEMbI C MOMOLUBI0 Pa3/INYHbIX MPUEMOB; peLlaTb YpaBHEHUS,
HepaBeHCTBA W CUCTEMbl C MapameTpoM; MPUMEHSATb YpPaBHEHUS,
HepaBeHCTBa, WX CUCTEMbl 1S PeLleHns MaTemaTuyecKux 3agady u
3aa4y 13 pasIMyHbIX 061acTel HayKN 1 peaslbHOW XXN3HMU;

MPy8 - ymMeHMe CBOGOAHO OMEPUPOBaTb MOHATUAMU:  rpafuk
(hyHKUMK, obpaTHas (YHKLMS, KOMMO3NUMA (YHKLMWIA, NMHelHas
(bYHKUMA, KBagpaTuyHas (YHKLUMA, CTeneHHas (YHKUMA C UefbiM
nokasaresnem, TPUrOHOMETPUYECKIME (hyHKLMK, obpaTHble
TPUTOHOMETPUYECKNE (PYHKL MK, MOKa3aTe/lbHad 1 norapudmmuyeckas
(DYHKUMKW;  YMEeHWe CTPOUTb rpatimkyv  (PYHKUMIA,  BbINOMHATb
npeobpasoBaHns rpavkoB YHKLMIA;

YMeHWe UCNONb30BaTh rpapnkmn yHKLMIA AN N3yYeHUs NPOLLECCOB U
3aBUCMMOCTEN NpK peLleHnmn 3agay U3 Apyrux y4yebHbIX npeiMeToB U
M3 peasibHOM XXWM3HW; BbipaXaTb (OpPMynamu 3aBUCUMOCTU MeXay
Be/INYMHaMU,

ymMeHVe CBOOOAHO OMnepupoBaTb MOHATUAMU: YETHOCTb (YHKUMK,
NepuogNYHOCTb (PYHKLMK, OrPaHNYEHHOCTb (YHKLMN, MOHOTOHHOCTb
(OYHKLMKW, 3KCTPEMYM  (DYHKUWMW, Hanbosbllee W HauMMeHbLuee
3HaYeHMs  (YHKUMM  Ha  MPOMEXYTKe; YMeHMe  MNpPOBOAUTb
nccnefoBaHne yHKUMK,

YMeHWe MCMob30BaTb CBOMCTBA U rpauky QYyHKUMIA A1 peLleHuns
YypaBHEHWI, HEepaBeHCTB W 3aay C napameTpamu; m3obpaxatb Ha
KOOPAUHATHON  MJIOCKOCTM  MHOXECTBA  PelleHuid  ypaBHEHWIA,
HepaBeHCTB M UX CUCTEM;

MPyKD — ymeHne onepupoBaTb MOHATUAMW:  HEMPEPbIBHOCTb



(PYHKUMM, acumnToTbl rpaduka QyHKUMW, nepsas W BTOpas
NPoM3BoAHas (DYHKLUUWU, TeOMETPUYECKUIA N  (U3NYECKUIA CMbICN
NPOM3BOAHOM, MepBoo6pasHast, OnpeaeneHHbIA WHTerpan; ymeHue
Haxo4uTb acuUMNTOTbl rpauka (YHKUWW; YMEHWEe BbIYUCATb
NMPOM3BOAHbIE CYMMbl, MNPOM3BELEHWUS, YACTHOMO W KOMMO3ULUU
(DYHKLMIA, HAXOAUTb YpaBHEHME KacaTeNbHON K rpatinky QyHKUUN;
YMeHMe MCMnob30BaTb MPOW3BOAHYHO A8 WUCCNeAoBaHUA (PYHKUWIA,
L1191 HAXO0X/AEHUA Hau/y4Llero pelleHuns B NPUKNagHbIX, B TOM Yuce
COLMaNbHO-3KOHOMUYECKMX M (IM3MYECKUX  3ajadvax,  [Ans
onpegenieHns CKOPOCTU U YCKOPEHUS; HaxoauTb noLaan n 06bembl
uryp Cc  MOMOWbBID  WHTerpana; MpUBOAUTD npumepsbl
MaTeMaTU4yecKoro MoAenIMpoBaHna C MOMOLLLI0 AU(depPeHLMabHbIX
YpaBHEHUA;

MPyll - ymeHWe onepupoBaTb MOHATUAMMW: KOMMJIEKCHOE 4MChO,
COMPSOXKEHHblEe  KOMMJIEKCHble — 4ucfa, MOAYNb U apryMeHT
KOMMNEKCHOro  uucna, (opMa 3anvucu  KOMIJIEKCHbIX — YuMCer
(reomeTpuyeckasi, TPUroHOMeTpUYECKass U anrebpanyeckas); ymeTb
NPOV3BOANTbL apUMeTUUECKME AeACTBUSA C KOMMIEKCHBIMW YMCIaMW;
NPVBOANTL MPUMEpPbI UCMO/b30BaHWUA KOMMIEKCHbIX YMCENT;

MPyl2 - yMmeHWe CBOOOAHO OMEPMPOBaTb MOHATUAMU: CpeaHee
apuMeTUYeCKoe, MefmaHa, Hanbosnbllee M HaUMeHbLUlee 3HayYeHUs,
pasmax, [Jucnepcus, CTaHLapTHOe OTKIOHEHWe A/  OonucaHus
YMCNOBbIX AaHHbIX; YMEHWe UCCNefoBaTh CTaTUCTUYECKME [aHHble, B
TOM 4YuCNe C NPUMEHeHVEM rpauyYecKnx MeTOA0B W 3MEeKTPOHHbIX
CPeACTB; rpauyeckn wuccnefoBaTb COBMECTHble HabMOAeHUs C
NMOMOLLbIO AnarpaMm paccevBaHUs U NIMHENHON perpeccuu;

MPy 13 - yMeHMe HaXxoAnUTb BEPOATHOCTM COBLITUIA C UCNOMb30BaHMEM
rpauyeckMx MeTofOB; MPUMEHATL AN peLleHus 3afa4vy (opMy/ibl
CNOXEHNSA N YMHOXEHWUSi  BEPOATHOCTEW,  (hopmyny  MOJHOMN
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BEPOATHOCTW, hopMyny bBepHynnn, KOMOWHATOPHblE (aKTbl W©
(hopMysibl; OLEHMBaTb BEPOSITHOCTM peasibHbIX COObITUIA; YMeHKe
OnepuvpoBaTb MOHATMSMKU: C/lydaliHas BeNWYMHa, pacrpegeneHme
BEPOSITHOCTEW,  MaTemMaTM4ecKoe  OXuaaHue,  OuCnepcus U
CTaHJApTHOE  OTKNOHEHME  CMYYalHON  BEAMUMHbLI,  (DYHKLUUK
pacnpefeneHus W MAOTHOCTM PaBHOMEPHOro, MOKasaTeNbHOro wu
HOPManbHOr0 pacnpeaeneHnin; yMeHWe WCMonb3oBaTb CBOWCTBA
M3yYeHHbIX pacnpefeneHnini ans peleHns 3afadv; 3HaKOMCTBO C
MOHATUAMW:  3aKOH  6OMbWIMX  YnMCeN, MeToAbl  BblOOPOUHbIX
NUccNeioBaHNA; yMeHWe MPUBOAUTbL NPUMEPbI MPOSIBNEHUS 3aKOHa
00/IbLUMX YMCEN B MPUPOAHBIX U 0OLLECTBEHHbIX ABMEHUSAX;

MPy14 - ymeHve cBOOOLHO OMEpPUpPOBaTh NMOHATUAMU: TOYKa, NpAMas,
NMOCKOCTb, NPOCTPAHCTBO, OTPE30K, NyY, NAIOCKUIA Yron, ABYrPaHHbIN
Yyron, TPexrpaHHbIA Yron, Mepecekawowmecs, napaniesibHble U
CKpeLmBaroLmeca npsamMble, napaniesibHoCTb U NeprneHanKynspHOCTb
NPSAMbIX W MI0CKOCTER, Yron Mexxay npsimbIMy, Yron mMexzay npsmMon
1 NMI0CKOCTBIO, YTO/T MEXAY MI0CKOCTAMM; YMeHWeE UCMOo/b30BaTh Npu
peLleHnm 3aay n3yyeHHble PaKTbl M TeOPeMbl MNIAHUMETPUN; YMEHNE
OLEeHMBaTb pa3Mepbl OOBLEKTOB B OKPYXXaloLeM Mupe; YMeHue
onepupoBaTb MOHATUAMU: MHOrOrpaHHUK, CeYeHWe MHOrorpaHHUKa,
NPaBWbHLIA  MHOrOrpaHHWK, npu3Ma, nupamuga, durypa u
NMOBEPXHOCTb BpalleHns, UMANHAP, KOHYC, LWap, cdepa, passepTka
MOBEPXHOCTM, CeYeHMsA KOHyca N UMAMHAPA, napaniefibHble ocu nUn
OCHOBAHWIO, CeyeHMe LWapa, MJ0CKOCTb, Kacarolaacs cdgepbl,
UMAMHApPa, KOHYyCa; YMeHMe CTPOUTb CevyeHMe MHOrorpaHHuKa,
n306paxarb MHOIOrpPaHHUKK, (OUTrypbl U NOBEPXHOCTM BpaLLEHUs, X
CeyeHns, B TOM 4uC/e C NMOMOLLbIO 3/1eKTPOHHbLIX CPeACTB; YMeHwue
NPUMEHSTb CBOWCTBA TEOMETPUYECKUX (Uryp, CaMOCTOATE/IbHO
(hopmMynupoBatb  OMpeAesieHns  u3y4vaemblX (Uryp, BblABUraTb



rmnoTe3bl O CBOWCTBAX W MpPU3HAKaX TeoMeTPUYecKuX uryp,
060CHOBbIBaTb MM OMNpoBepratb  UX;  YMeHWe  NPOBOAMTb
Knaccu@uKkauuio Quryp no pasfivyHbIM - MPU3HaKaM, BbIMOMHATD
HeobXoaMMble LOMONHUTE/NbHbIE NOCTPOEHNS;

MPyl15 - ymeHMe CBO6GOLHO ONEPMpPOBaTb MOHATMAMMK: MOLWAab
(urypbl, 06veM Urypbl, BENMUYNHA Yrna, pacCTosHWE OT TOUKU [0
NIOCKOCTW, PaccTosiHMe MeXay MpPAMbIMKA, PaCcCTOAHUE MEXAY
MAOCKOCTAMU, M/owWwaab cdepbl, Mowagb NoBePXHOCTU MUpamuipl,
npu3Mbl, KOHyCa, UMAMHAPE, O06beM Ky6a, MNPAMOYro/bHOro
napannenenunega, nupamuibl, Npu3Mbl, UWIWHAPE, KOHYyca, Llapa;
YMeHM1e HaXoAWTb OTHOLLEeHMe 06BbeMOB MOLOBHbLIX hUryp;

MPyl16 - yMeHvWe CBOGOAHO OMEPUPOBATL MOHATUAMU: ABWXKEHWE,
napannensHblii NepeHoc, CUMMETPUSA Ha NIOCKOCTU U B MPOCTPAHCTBE,
noBopoT, npeobpa3oBaHMe MNogobus, MNOAOOHbIE (UIYpbl; YMEHMEe
pacrno3HaBaTb paBHble ¥ NOA0OHbIE PUIrypbl, B TOM YMCNE B NPUPOSE,
NCKYCCTBE, apXWUTEeKType; YMEHWe WCMo/b30BaTh FeoMeTpuYecKme
OTHOLUEHWA, HaxoAWTb reoMeTpuyeckue BeIMYMHbLI (4/IMHE, Yyrof,
nnoLasib, 06beM) Npy peLleHny 3agad U3 apyrux y4ebHbIX NnpeameToB
N U3 peasibHOWN YKU3HW;

MPy 17 -ymeHne cBO6OAHO OMepupoBaTh NOHATUAMW: NPAMOYTO/bHas
cuCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKM, KOOPAMHATLI
BeKTOpa, CymMma BEKTOPOB, [MPOW3BEAEHNE BeKTopa Ha 4ucno,
pasfioxXeHVe BekTopa Mo 6asucy, CKansapHoe MNpPOW3BefeHNe,
BEKTOpPHOe NpOW3BefeHVe, Yrof MexAay BeKTopamu; YMeHue
MCNOMb30BaTb BEKTOPHbIA WM KOOPAWHATHBIA METO4 A/ peLueHus
reoMeTpuYecknx 3afay W 3agady  Apyrux Yy4yebHbIX MpesmeTos;
onepupoBaTb MNOHATUAMKW: Matpuua 2 X 2 n 3 X 3, onpeaenuTenb
MaTpuLbl, FTeOMETPUYECKUIA CMbICN ONpeaennTens;

MPy 18 - ymeHve MoAennpoBaTb peasibHble CUTyauuu Ha A3blKe



OK 02. Wcnonb3oBaTb
COBPEMEHHbIe cpeacTsa
noucka, aHanmsa 7
NHTEeprpeTaLun
NHopmaLuu, n
NH(OPMaLNOHHbIE
TEXHONornu ans
BbINO/IHEHWS 3agau
NpPogecCMOHaNbHOA
LleaTenbHOCTU

P32 - ChOpMMNPOBAHHOCTb
MMPOBO33PeHus, COOTBETCTBYIOLLEro
COBPEMEHHOMY YPOBHIO PasBUTUA HayKW U
06LLEeCTBEHHOM MPaKTUKKA, OCHOBAHHOIO Ha
juanore  KynbTyp,  CMOCOGCTBYHOLLENO
0CO3HaHU1IO CBOEro mecTa B
NOMIMKY/IbTYPHOM MUPE;

MP8 - CnocobHOCTb WM TOTOBHOCTb K
CaMOCTOSITENILHOMY ~ MOWCKY  MeTO/0B
peLleHmns NPaKTUYECKNX 3agad,
NPUMEHEHNIO pasNyHbIX MeTO/0B
No3HaHWs;
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MaTemMaTuKW; COCTaBMIATbL BbIPXKEHWSA, YPaBHEHNS, HEPABEHCTBA U UX
CUCTEMbI MO YCMOBUIO 3afjayun, UCCMefoBaTb NOCTPOEHHbIE MOLENN C
MCMONb30BaHMEM arnapara anredpbl, MHTEPMNPETUPOBATL NOYUYEHHbIN
pesynbTar; CTPOWUTb  MaremaTtuyeckue MOAenu C  MOMOLLbIO
reoMeTPUYECKUX MOHATUA W BENIMYMH, pellaTb CBA3aHHbIE C HUMMU
npakTuyeckne 3afayn; COCTaBNATb BEPOATHOCTHYHO Mofenb W
WHTEPrpeTUpoBaTb MOJMYYEHHbIA pe3y/bTaT; pelatb NpuKIagHble
3afaus  CpeAcTBaMy  MaTeMaTMyecKoro adanmsa, B TOM 4ucne
COLMa/IbHO-3KOHOMMNYECKOro 1 (PU3NYECKOr0 XapaKTepa,;

MPy19 - yMeHue BblOMpaTb MOAXOAAWMIA METOL ANA peLueHus
3afja4n; NOHMMaHWe 3HaYMMOCTM MaTEMATUKIN B U3yUYeHUN NPUPOLHBIX
M OB6LECTBEHHBbIX MPOLECCOB W SABMEHWI; YMeHWe pacrno3HaBaTb
MposiB/IeHMe 3aKOHOB MaTeMaTWKW B MCKYCCTBe, YMeHWe NpuBOAUTb
npuMepbl  MaTeMaTUYeCKUX OTKPbITUA POCCUIACKOM U MUPOBOM
mMaTeMaTU4eckomn HayKu

MMP64 - ymMeHne onepupoBaTb MOHATUAMMN: (DYHKLMSA, HEemnpepblBHasA
(hyHKLMA, NPOU3BOLHAA, NepBoO6pa3Has, OnpeeneHHbIA UHTerpan;
YMEHWe  HaxoAuTb  MPOWM3BOAHbIE  3/1eMEHTapHbIX  (DYHKLMA,
NCMosb3ys CrnpaBOYHble marepuanbl; nccnefoBaThb
B MpoCTedWwmx cny4vasxX QYHKUMM Ha MOHOTOHHOCTb, HAxXOAWUTb
HanbonbLUVE Y HAMMEHbLUNE 3HAYEHUSA (DYHKLMWIA; CTPOUTL rpadnku
MHOrOY/IEHOB C WCMO/Ib30BaHWEM arnnapara MaTemaTuyecKoro
aHan3a; NMPUMEHATH MPOV3BOAHYO
nmpy  pelleHnMn 3afay  Ha  [BMXKEHWe, pelaTb MNpakTUKo-
OpPWMEHTMPOBAHHbIE 3a[a4M Ha Hanbo/bLLME Y HAUMEHbLLNE 3HAYEHNS,
Ha HaXx0oX[eHWe NyTn, CKOPOCTN U YCKOPEHUS

MP66 - ymeHWe peluaTb TEKCTOBble 3a4ayu pasHbIX TUMOB (B TOM
4uncne Ha NPOLEHTBI, 0N 1 YaCTW, Ha ABVKeHWe, paboTy, CTOMMOCTb
TOBapOB W YCNYr, HA/IOMM, 3aa4n U3 06/1aCTK YrpaBieHust INYHbIMU



MP17 - yMmeTb MNepeHoCcUTb 3HaHWA B
Mo3HaBaTe/IbHYH U NPaKTUYeCKyro 061acTu
XU3HeeATe/IbHOCTH

MP21 - BnageTb HaBblKamMy MOMYyYeHUA
NMHOopMALMM U3 UCTOYHMKOB  PasHbIX
TWUNOB, CaMOCTOATENbHO  OCYLUECTBNAThL
noucK, aHaiuMs, CuUCTemMaTM3auuio U

VHTepNpeTaLmio MHAOPMaLMN PasinuHbIX
BM0B 1 (DOPM NpeacTaBieHus

N CeMelHbIMU (MHaAHCaMK); COCTaB/ATb BbIPKEHWSA, YpPaBHEHUS,
HepaBeHCTBa M WX CUCTeMbl MO YC/OBUIO 3afayun, uccnefosatb
NoJly4eHHOE peLLeHe 1 OLeHMBaTb NPaBAonoL06HOCTbL Pe3ynbTaToB;
P67 - YMEHME  OMNEPUPOBATb NOHATUAMM: cpenHee
apuMeTNYeCKoe, MeamaHa, HambosbLIee N HaMMeHbLLee 3HaYeHus,
pasmax, Aucnepcus, CTaHAapTHOEe OTKNOHEHWEe YMCNoBOro Habopa;

yMeHue N3B/ieKartb, WNHTEpNpeTMpoBaTtb NHpopMaumio,
MpeiCTaBfieHHY0 B Tabnuuax, Ha AuarpaMmax, rpagpukax,
OTPaXalolLlyt0 CBOWCTBA peasibHbIX MPOLECCOB W SABNEHWN;

MpeAcTaBNATbL UHMOPMaLMIO C MOMOLbLH Tabnuy, v Auarpavw,
nccnefoBaTh CTaTUCTUYECKNe AaHHbIE, B TOM YUC/E C MPUMEHeHNeM
rpamyecknx MeTOA0B N 3/1EKTPOHHbIX CPELCTB;

MP614 - ymeHMWe BbIGMPaTb NOAXOAALLMIA U3YUYEHHBIA MeTog Ans
pelleHnsa 3agayu, pacrnosHasaTb MaTeMaTuyeckue (hakTbl U
mMaTemaTuyecKne MOZENN B NMPUPOLHBIX U OOLLECTBEHHBIX ABMEHUAX,
B MWCKYCCTBe; YMeHWe nNpuBOAUTL NPUMepbl MaTemMaTUYeCKmUX
OTKPbITUIA POCCUINCKON 1 MUPOBO MaTeMaTUUeCKON HayKu

MPy18 — ymMeHWe MoOAenMpoBaTb peasbHble CUTYaUun Ha A3blKe
MaTeMaTUKW; COCTaBNATb BblPaXKEHWA, YpPaBHEHNSA, HePaBEHCTBA U UX
CUCTEMbI MO YCNOBUIO 3aAa4n, UCCneaoBaTb MOCTPOEHHbIE MOAENN C
MCNONb30BaHMEM annapaTa anrebpbl, UHTEPNPETUPOBATbL MNONYYEHHBI
pesynbTar; CTPOWUTb MaTemMaTU4yeckue MOLeNM C  MOMOLLbIO
reOMeTPUYECKUX MOHATUA WU BEIUYMH, pellaTb CBS3aHHble C HUMM
NnpakTUYeckne 3afjayn; CoCTaBNATb BEPOATHOCTHYHO MOZENb U
WHTEPNPeTUPOBaTb MONYYEHHbIA pe3ynbTaT; pelatb NpUKIagHbIe
3aflayn cpeacTBamMy  MaTeMaTUYecKoro adaimsa, B TOM 4ucChe
COLMa/IbHO-3KOHOMMYECKOr0 N PU3NYECKOr0 XapakTepa;

MPy19 - yMeHuWe BbIOMpPaTb NOAXOAALLMIA METOA ANA PeLLUeHMs
3alayn;  MOHMMaHWe 3HayMMOCTM  MaTeMaTUKM B U3YYEHUU



OK 03. TlnaHuposatb u
peann30BbIBaTb COOGCTBEHHOE

NpoeccmoHanbHoe 7
NMYHOCTHOE pasBuUTKe,
npegnpUHUMATENbCKYHO

AeATeNbHOCTb B
npogeccMoHanbHOW  cepe,
MCNONb30BaTb  3HaHWS MO
NnpaBoBOM U  (IMHAHCOBOW

rPamMoTHOCTM B Pa3/INYHbIX
XXN3HEHHBIX CUTYyaunax

JIP26 - TroTOBHOCTb W CMNOCOOHOCTb K
06pa3oBaHMIO X CaMO0OpPa30BaHWMIO  Ha
NPOTSHKEHNN BCEW XKM3HM;

MP8 - CnocobHOCTb W rOTOBHOCTb K
CaMOCTOATE/IbHOMY ~ MOWUCKY  MeTOZO0B
peLleHuns MPaKTUYECKUX 3ajaud,
NPUMEHEHWIO PasNYHbIX MeTOZ0B
no3HaHus;

MP17 - yMeTb nepeHOCUTb 3HaHUA B

NOo3HaBaTENbHYO N NMPaKTN4YECKYHO obnactu
XU3HEOEATENTbHOCTI
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NPUPOAHBLIX W  OOLLECTBEHHbIX MPOLECCOB W SBEHWUIA; YMeHUWe

pacrnosHaeaTb MNPOSAB/EHNe 3aKOHOB MaTemMaTMKM B WCKYCCTBE,

YMeHWe  MpuBOAUTbL  MNPUMEPbl  MaTeMaTUYeCKMX  OTKPbITUIA

POCCUIACKON 1 MMPOBOIA MaTEMATUYECKON HayKU

MP61 - BnageHne meTogamm AoKasaTeNbCTB, alfOpPUTMamMn peLLeHns

3afay; yMeHne (opMynimpoBaTb OnpeseneHns, akcCuoMbl 1 TEOPEMbI,

NPUMeHATbL KX, NPOBOAWTL [0Kas3aTeflbHble PacCy>KAeHUs B Xone

peLueHns 3afauy;

MP64 - yMeHMe onepupoBaTb MOHATUAMM: (MYHKUMS, HernpepbiBHasA
(hyHKUMSA, Npon3BogHast, nepBoobpasHasi, onpefesieHHbIA UHTerpan;
YMeHMe HaxoAnTb MPOU3BOAHbIE 3/1eMeHTaPHbIX (PYHKLMIA, NCNO/b3YS
CrnpaBoYHble MaTepuasbl; UCCNefoBaTb B MPOCTEALUMX CyYasx
(hYHKUMM HA MOHOTOHHOCTb, HaxXOAWTb HanMbO/bLUME Y HAUMEHbLUNE
3Ha4YeHMs  (DYHKUWA;  CTPOUTb  rpaMKmM  MHOFOYSIEHOB  C
NCMONb30BaHMEM annapaTa MaTemMaTU4ecKoro aHanimsa; MNPUMEHATb
NPOU3BOAHYIO NPU pPeLleHnn 3afiay Ha [BUXKeHWe; pellaTb NpakTUKo-
OpPWMEHTNPOBaHHbIE 33la4M Ha HanbONbLLME N HAMMEHbLUME 3HAYEeHWS,
Ha HaxXOX/eHK1e NyTu, CKOPOCTU U YCKOPEHUS,

MP65 - ymeHVe onepupoBaTh MOHATUAMMW: pauyoHaibHas (PYHKLUNWS,

nokasatenbHas (yHKUMA, CTeMeHHasd (MYHKUMA, norapuipmMmmuyeckas

(YHKLMA, TPUrOHOMETPUYECKME (DYHKUMK, 0OpaTHble QYHKUMHK;

YMeHMEe CTPOUTb TpagmKm M3YyUeHHbIX (YHKUWUIA, WUCMOMb30BaTb

rpagpuku npu N3yyeHnn npotieccos

1 3aBUCUMOCTEN, NPY peLLeHnm 3a4ad 13 Apyrnx y4ebHbIx npesmMeToB

N 3afa4 M3 peanbHON XXW3HW; BbipaKaTb (POPMYy/IaMn 3aBUCUMOCTM

MeXay BeM4nHamu;

[MP66 - ymeHWe pellaTb TEKCTOBble 334ayM pasHbIX TUMOB (B TOM
4uCne Ha NPOLEHTbI, AONN U YaCcTW, Ha ABWKEeHWNe, paboTy, CTOMMOCTb
TOBapOB W YCNYr, H0r1, 3afa4m U3 06/1acTu ynpasieHns MMYHbIMU 1



CeMeNHbIMM  (pMHaHCaMK); COCTaBMATb  BbIP@KEHWs, YpaBHeHWUS,
HepaBeHCTBA W WX CUCTEMbl MO YC/OBUKO 3afayun, MWCCNeLoBaThb
MoNyYeHHOE peLLieHne 1 OLeHMBATb NPaBAonog06HOCTb pesy/bTaTos;
MP67 - ymeHve onepupoBath MOHATUAMU: CpefHee apudpmMeTUYecKoe,
meuaHa, HanbosbLlee N HaMMEHbLLEe 3HaYeHUs, pasmax, AMCrepcus,
CTaHJApPTHOE OTK/IOHEHWE YMC/IOBOTO Habopa; YMeHWe W3B/IeKaTb,
VHTEPNpeTUpoBaTh MHAOPMALMIO, MpeACTaB/eHHYO B Tabnmuax, Ha
Auarpammax, —rpaukax, OTpaXatolyl  CBOWCTBA  peabHbIX
MPOLLECCOB W ABMEHWM; NPeACTaBNATb WH(OPMaLM0 C MOMOLLbIO
Tabnuy ¥ auarpamm; UCCnefoBaTb CTaTUCTUYECKME [aHHble, B TOM
yucne C NPUMEHEHMEM Tpanuyeckux MeTOLOB W  31eKTPOHHbIX
CPeLCTB;

MP68 - yMeHVe onepupoBaTb MOHATUMAMMW: C/yYalHbIA OMbIT W
cNyyaiiHoe COObITUE, BEPOSTHOCTb C/ly4ailHOrO COObITUSA; YMeEHMWe
BbIUYMC/IATb BEPOATHOCTb C MCMO/b30BaHWEM TpafimyecKMx MeTOZOB;
NPUMEHATb  (POPMY/bl  CNOXEHUA U YMHOXEHMUSi BEpOSTHOCTENR,
KOMOMHATOPHbIe (hakTbl U POPMY/Ibl NPY PeLleHnn 3aaY; OLeHMBaTb
BEPOATHOCTM peasibHbIX COObITUIA; 3HAaKOMCTBO CO  C/lyYalHbIMU
Be/IMYMHAMWN; YMEHME NPUBOAUTL MPUMeEPbl MPOSBNEHUA 3aKOHa
00NbLUMX YKCEN B MPUPOLHbLIX N 0OLLECTBEHHbIX ABNEHUSIX;

MP614 - ymeHMe BbIOMpPaTb MNOAXOAALWMIA W3YYEHHbIA METOA
018 pelleHWs  3afayn, pacrnosHaBaTb MaTemaTuyeckue (haKTbl
1 MaTeMaTUyecKre MoLeNn B NPUPOAHBIX U OOLLECTBEHHBIX AB/IEHUSAX,
B WCKYCCTBE;, YMEHWe TMpUBOAUTL MPUMEPbI  MaTeMaTU4ecKux
OTKPbITWIA POCCUIACKOW 1 MUPOBOI MaTEMATUYECKOW HayKu

MPy4 - yMeHve CBOGOAHO OMepupoBaTb MOHATUAMWU: COYeTaHue,
MepecTaHoOBKa, YMC/M0 COYeTaHW, YMCNO MNepecTaHOBOK; OUHOM
HblOTOHa;  yMeHVMe  MPUMEHSATb  KOMOWHATOPHble  (hakTbl  ©
paccy>aeHus A1 peleHns 3agad;
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MPy9 yMeHune CBO6OAHO onepuposaTb NOHATUAMMU:
nocnefoBaTe/IbHOCTb, apUAMETHNYECKasA MPOrpeccus, reoMeTpuyecKas
nporpeccus, 6eCKOHeYHO yObIBaroLLas reomMeTpuyeckas nporpeccus;
yMeHVe 3ajaBaTb MOC/ef0BaTeNlbHOCT, B TOM 4uCNe C MOMOLLbIO
PEKYPPEHTHBIX (POPMYIT;

MPyHD - yMeHue onepupoBaTb MOHATUAMWU:  HENPEPbIBHOCTb
(yHKUMKW, acUMNTOTbl rpadmka QyHKUUKW, nepBas W BTOpas
NpoM3BoAHas (DYHKLMKW, TeOMEeTPUYECKUN W (PU3NYECKUIA CMbICA
NPOM3BOAHOW, MepBoO6pasHas, OnpeAeneHHbIA WHTErpan; ymeHue
Haxo4uTb acUMNTOThbl rpafmka (YHKUMKW;, YMEHWe BbIYUCNATb
NMPOM3BOAHbIE CYMMbl, MNPOW3BEAEHMS, YaCTHOrO M KOMMO3MLMM
(DYHKUMIA, HaXOANTb YpaBHEHME KacaTeNlbHOM K rpadmky hyHKUMW;
YMEHWe MCronb3oBaTb MPOU3BOAHYIO A1 UCCNeA0BaHUSA (PYHKUMIA,
[N19 HAXOXAEHNSA HanyyLlero pewweHns B NPUKIagHbIX, B TOM Yumcne
COLMA/IbHO-3KOHOMMYECKMX U (U3NYECKMX  33fadax,  And
onpegeneHnsi CKOPOCTU U YCKOPEHWS;, HaxoauTb naowaan n 06beMbl
(uryp ¢ NOMOWbLID  WHTerpana,  MpUBOAWUTL  MPUMEpPbI
MaTemMaTn4yeckoro MoAesIMpoBaHns ¢ NOMOLLbIO AnhepeHUMaIbHbIX
YpaBHeHWA;

MPyl2 - ymeHue CBOGOLHO OMEpPUPOBaTL MOHATUAMU: CpefHee
apugmeTnyecKoe, MefmaHa, HaMbosbLlee U HauMeHbLUee 3HayYeHus,
pasmax, [AWCNepcusi, CTaH4apTHOe OTK/IOHEHWe 1S  onucaHus
YMCNOBBIX [aHHbIX; YMEHWe MUCCNefoBaTh CTaTUCTUYECKUE AaHHble, B
TOM 4ucfie C NPUMEHEHMEM TpaMyecknx MeTOLOB W 3/1EKTPOHHbIX
CPeACTB; rpadiMyeckn uUcCnefoBaTb COBMECTHble HabMOAEHMS C
MOMOLLbIO AvarpaMM paccenmBaHus U IMHEMHON perpeccuu;

MPy 13 - ymMeHVe HaXo4UTb BEPOATHOCTU COObITWIA C UCMO/Ib30BaHNEM
rpaMyeckmx MeTOZOB; MPUMEHATb ANA pelleHus 3agad (hopmysibl
CMOXEHVUS U YMHOXeHUs  BepOATHOCTEN,  (hopMyny  MOJSHOM



OK 04. AddexTnBHO
B3aMMOAECTBOBATb n
paboTaTb B KONMEKTUBE W
KoMaHze

JIP34 - o0co3HaHWe LUEHHOCTU Hay4HOW
[eAaTeIbHOCTW, FOTOBHOCTb OCYLLECTBNATb
MPOEKTHYD U UCCNeA0BaTeNbCKyHO
[eATeNIbHOCTb UHAMBUAYIbHO U B Tpyrne
MP28 - BnafeTb pasnMyHbIMK crnocobamu
06LLEHMNS 1 B3aMOENCTBUS;
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BepoATHOCTW, (hopMyny BepHynin, KOMOGMHATOPHble (aKTbl U
(hOpMynbl; OLEHMBATb BEPOSTHOCTM peasibHbIX COObITUIA; YMeHUe
OnepupoBaTth MOHATUAMMW: C/lyvalHas BenYKMHA, pacnpefeneHue
BEPOSATHOCTEN,  MaTeMaTMyeCcKoe  OXugaHue,  AuCNepcUs U
CTaHAapPTHOE  OTK/IOHEHWE  C/YYalHOW  BENUYMHBI,  (DYHKLMW
pacnpefefieHnss M MNAOTHOCTU pPaBHOMEPHOro, MOKa3aTe/lbHOro W
HOPManbHOro pacnpeaeneHnii; yMeHue WUCMoMb30BaTb CBOWCTBA
M3yYeHHbIX pacnpefeneHnin and  pewleHns 3afad; 3HaKOMCTBO C
MOHATMAMMW:  3aKOH  GOMbLUMX — YuMCen, MEeTOAbl  BblIBOPOYHBIX
1CCNefoBaHnin; yMeHMe NPUBOAMTL NPUMeEPbl MPOSB/IEHMS 3aKOHa
00NbLUMX YNCEN B NPUPOAHBLIX U 06LLECTBEHHbIX ABNEHUSX;

MPy18 - yMmeHWe MOAENMPOBaTb PeaibHble CUTYyaLUUM Ha A3blKe
MaTemMaTuKK; COCTaBNATb BbIPAXKEHUS, YPaBHEHUS, HEpaBeHCTBa U UX
CUCTEMbI MO YCNOBMIO 3afjauu, UCCNefoBaTb NMOCTPOEHHbIE MOAENN C
1CNONb30BaHNEM anrnapara anrebpbl, MHTEPMPETUPOBATL NONYUYEHHbIN
pesynbTar; CTPOWUTb MaTeMaTuyeckue MOAenn € MOMOLLbHO
reoMeTPUYEeCKUX MOHATUA W BEIMYMH, pellaTb CBA3aHHbIE C HUMMU
npakTUyeckmne 3afayn; COCTaBNATb BEPOATHOCTHYHO Mofenb W
WHTEPNPEeTUPOBaTL MOMYYEHHbIW pe3y/bTaT; pewwaTb MNpuKnagHble
3afa4yM CpeAcTBaMuM  MaTeMaTMyecKOro aHaimsa, B TOM yucre
COLMaNbHO-3KOHOMMUYECKOr 0 1 (PU3NYECKOro Xapakrepa

MP61 - BnafeHWe MeToA4aMy AOKas3aTeNbCTB, airOpUTMaMmn peLleHns
3afiay; yMeHve (hopmynvMpoBaTb OMNpefeneHns, akcCuombl U TEOPEMBI,
NMPUMEHATb WX, MPOBOAWUTL AOKasaTeflbHble PacCyXXAeHus B Xof4e
peLleHns 3agavy;

nePe7 - YMEHVME  OMepupoBaTb NOHATUAMM: cpeaHee
apuMeTUYECKOe, MeamaHa, HanboNbLLEe M HaMMEHbLLIEE 3HAYEHMS,
pasmax, AMCMNepcus, CTaH4apTHOe OTK/IOHEHWE YWCMI0BOro Habopa;
yMeHMe N3B/ieKaTb, NHTEPNpeTMpoBaThb NHopMaLmIo,



MP31 - noHMMaTb WM KUCMNONb30BaATb
npenmyLLecTsa KOMaHAHOM "
NHAMBUAYaNIbHON paboThl;

MP33 - npvHUMAaTb LENN COBMECTHOM
LleAaTeNlbHOCTH, OpraHv3oBbIBaTb 7
KOOpAMHUPOBaTb  [eNcTBuA Mo ee

[OCTVDKEHWIO: COCTaBNATb NMaH [AencTBuiA,
pacnpefeniitb Poau C YY4eTOM MHEHWA
YUYaCTHMKOB  06CY»XAaTb pesysnbTarhbl
COBMECTHO paboThl;

MP36 - KoopAuMHMpPOBaTb W BbIMOMHATb
paboty B YCNOBUAX peasibHoro,
BUPTYa/lbHOTO M KOMOGWUHWMPOBAaHHOIO
B3aVMIMO/ENCTBIS;

MP37 - oCyLllecTBNATL  MO3UTUBHOE
cTpaTervyeckoe noBefeHMe B Pas/IyHbIX
cuUTyaumax, NposBiATb  TBOPYECTBO U
BOOGpaXKeHwWe, ObITb MHULNATUBHLIM

MP55 - npuvHUMaTb MOTMBbLI U apryMeHTbI
APYrux Nofein nNpu aHanuse pesy/bTaToB
LleAaTeNibHoCTH,

MP56 - npusHaeaTb CBOe MpaBO M MpaBo
APYTUX Ntofen Ha OLINGKM;

MP57 - pa3BmBaTb CNOCOOGHOCTb NOHMMATb
MWpP C NO3MLUMW APYToro YenoBeka

npeAcTaBfeHHY0 B Tabnuuax, Ha Aguarpammax, rpadukax,
OTPaXKaroLLy'o CBOWACTBa peasibHbIX npoLeccos
N ABNEHWWA; NpeacTaBNATb WHGpOPMaLMIo C MOMOLbIO Tabnumy,

N guarpamm; 1ccnefoBaTb CTaTUCTUYECKME [aHHble, B TOM 4YuCe C
NPUMeHEeHEM TpafinyecKnx MEeTOA0B U 3NEKTPOHHbIX CPeACTB;

MP68 -  yMmeHMe onepumpoBaTb MOHATUAMM: C/yYalHbIA OMbIT

N cnyyvailHoe cobbITUe, BEPOATHOCTb C/TyHaHOro COObITUS; YMEHMe

BbIYMC/IATL BEPOATHOCTb C MUCMO/Ib30BaHMEM rpatMyecknx MeTOAO0B;

NPUMEHATL  (POPMY/ibl  CNIOXKEHUA U YMHOXEHUS BepPOSTHOCTEWN,

KOMOVHATOPHbIe (hakTbl 1 (DOPMY/Ibl MPY PeLLeHNI 3a4a4; OLeHBaTb

BEPOATHOCTN peaibHbIX COObITWIA; 3HAaKOMCTBO CO C/yYalHbIMU

Be/IMYMHAMMU; YMEHVE MNPUBOAUTL MNPUMEPbLI MPOSBAEHUS 3aKOHA
60/1bLUNX yumcen B NPUPOAHbIX

1 0OLLLECTBEHHBIX SBEHUSAX;

MP69 - ymeHMe onepmpoBaTtb NMOHATUAMM: TOUKA, NpPAMas, NJI0CKOCTb,
MPOCTPaHCTBO, [BYrPaHHbIA Yron, CKpewuBatoLyecs npsimble,
napannenbHOCTb U NeprneHANKYNSPHOCTb NPSMbIX U NIOCKOCTENR, Yron
MeXay NPAMbIMKU, Yron MeXay npsMoin 1 NAOCKOCTbIO, Yron Mexay
MNOCKOCTAMM, PacCTOsiHAE OT TOYKM [0 M/IOCKOCTM, PaccTosiHue
MeX4y MpsAMbIMK, pPacCTOsHUE MeXAy TMJIOCKOCTAMU;  YMeHue
MCMonb30BaTh NPU pelleHnMn 3afady U3ydeHHble (hakTbl U TeopeMmbl
NNaHUMETPUN; YMEHUE OLEHMBATb pasMepbl 06LEKTOB OKPYXKaKOLLErO

MUpa,;
MP614 - yMmeHue BbIGMPaTb MOAXOAALMIA M3YYEHHbIN MeTof AnA
pelleHns  3afauyn, pacno3HaeaTb MaTemMaTuyeckue (akTbl ©

maremaTuyecKune MOAenu B NPUPOAHBIX 1 0OLECTBEHHBIX AB/IEHNAX, B
NCKYCCTBE; YMEHWNEe NPUBOAUTL NPUMepbl MaTeMaTUYeCKNX OTKPbITUN
POCCUIACKOM 1 MMPOBOW MaTemMaTUYECKOW HayKW;

MNPyl - ymeHuMe onepupoBaTb MOHATUAMW: OnpedeneHne, akcnmoma,
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TeopeMa, CfeAcTBuMe,  CBOWCTBO,  MpW3HaK,  [l0Ka3aTesibCTBO,
PaBHOCU/IbHbIE (POPMYNMPOBKM; YMeHME (HOpMyMpoBaTb 06paTHoe U
MPOTMBOMOMOXHOE  YTBEPXAEHWe,  MPUBOAWTL  MPUMEPbl U
KOHTPNpUMepPbl, UCMO0Mb30BaTb METO[ MaTemMaTU4ecKon WHAYKUWK,
NMPOBOAUTL [0Ka3aTeflbHble PacCy>XAeHUs Mpu  peLleHuu 3ajad,
OL,eHMBAaTb NIOrMYECKYI0 NPaBUIbHOCTb PACCYXAEHWIA;

MPy2 -  ymeHMe OnNepupoBaTb  MOHATUAMU:  MHOXXECTBO,
NMOAMHOXEeCTBO, OnepaLMmn Hag MHOXECTBaMU; YMeHWe UCNO/b30BaTh
TEOPETUKO-MHOXECTBEHHbIA  annapat  A1s  OnucaHus  peasibHbIX
NPOLLECCOB U ABNEHWI M NPV PeLleHn 3a4ad, B TOM YKC/e U3 ApYrnx
y4ebHbIX MPeAMETOB;

MPy3 - yMmeHWe ornepupoBaTb MOHATUAMW: rpad, CBA3HbIA rpad,
[lepeBo, LMK/, rpad Ha nJOCKOCTM; YMeHWe 3afaBaTb W OMUCbIBaTb
rpadbl pasnnyHbIMU cnocobamu; 1UCMob30BaTh rpadbl NPU peLleHnm
3agauy;

MPy4 - yMeHue CBOGOAHO ONEpMpoBaTb MOHATUSMW: COYeTaHue,
MepecTaHOBKa, YWC/IO0 COYETaHWiA, 4YMCNO MEepPecTaHOBOK; OGUHOM
HblOTOHa; yMeHMe MPUMEHATb  KOMOMHATOpHble  (haKkTbl U
paccy>kaeHns Ansa peLleHns 3atad;

MPy5 - yMeHve onepupoBaTb NOHATUAMM: HATypasibHOE YNCO, Liesoe
4yMcno, OCTaToK MO MOAY/IO, PaUMOHaA/IbHOE YMC/O, NPPaALMOHAIbHOE
4YMCNO, MHOXECTBa  HATypasibHbIX,  UeNblX,  PayuOHaNIbHbIX,
[eNCTBUTEIbHbIX YMCEeN; YMEHWe NCNO/b30BaTb NPU3HAKWN AeNIMMOCTH,
HaMMeHbLUNIA OOLWMIA fennTeflb U HaMMeHbluee 06LLee KpaTHOE,
anroputm EBKMaa npu pelleHnn 3adad; 3HaKOMCTBO C pas/iMyHbIMU
NMO3ULMOHHBIMU CUCTEMAMW CHUCTIEHNS;

MPy6 - ymeHne cBOGOLHO ONepMpoBaTb NOHATUAMU: CTEMEHb C LE/bIM
nokasaTefnem, KOpPeHb  HaTypalbHOW  CTenmeHW, CTereHb C
paumMoHaNbHbIM  MOKasaTefieM,  CTeMeHb C  [elCTBUTE/IbHbIM
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(BeLecTBeHHbIM) MOKasaTesniem, norapugm ymncna, CUHYC, KOCUHYC W
TaHreHC MPOM3BOJILHOIO YUCIa;

MPy7 -  ymeHMe  onepupoBaTb  MOHATUAMMW:  TOXAECTBO,
TOX/ECTBEHHOe Npeobpa3oBaHe, ypaBHEHUe, HEPABEHCTBO, cUCTEMA
YPaBHEHWIA 1 HEPaBEHCTB, PaBHOCU/IbHOCTb YPaBHEHWIA, HEPABEHCTB U
CUCTEM,  pauuOHasibHble,  MppauMOHa/IbHbIe,  MOKasaTe/lbHbIe,
CTerneHHble, fiorapumuyeckmne, TPUTOHOMETPUYECKME YPaBHEHUS,
HepaBeHCTBa W CUCTEMbI; YMeHWe peLlaTh YpaBHeHUs, HepaBeHCTBa U
CUCTEMbl C MOMOLLLIO Pas3fIMyHbIX MPUEMOB; peLlaTb YpPaBHEHUS,
HepaBeHCTBA W CUCTEMbl C NapameTpoM; MPUMEHATL YpaBHEHWUS,
HepaBeHCTBa, MX CUCTEMbl A1 PelleHns MaTeMaTU4Yeckux 3adad u
3a/iay 13 pasNYHbIX 061acTeil HayKn 1N peaibHOM XM3HW;

MPyKOD - ymeHue onepupoBatb MOHATUAMU:  HEMpPepbIBHOCTb
(YHKUMKW, acUMNTOTbl rpauka (QYHKUWMM, nepBas W BTOpas
npousBogHas (YHKLMKW, TEeOMETPUYECKUIA U (PU3NYECKUA CMbIC
Npou3BOAHOW, NepBOOOpasHas, OMpefeneHHbI WHTerpan; yMeHue
HaxoauTb acuUMNTOTbl rpauka (yHKUUW; YMEeHWe BblYUCIATb
Npou3BOAHbIE CYMMbl, MPOU3BEAEHNS, YaCTHOrO WM KOMMO3UL MK
(DYHKUWI, HAXO4MTb YpaBHEHWe KacaTeNlbHOW K rpadvky (hyHKUMuK;
YMEHMe WCMoNb30BaTb NPOU3BOAHYIO ANA UCCNefoBaHUA (DYHKLMA,
LNA HAXOXXAEHWA HaUyYLLero pelleHns B NpukagHbIX, B TOM Yncne
COLMA/IbHO-9KOHOMUYECKNX U (DM3NYEeCKMX  3afadvax,  Ans
ornpefeneHns CKOPOCTU U YCKOPEHUS; HAXOAUTb MoLWaan U 06beMbl
uryp C  MOMOWbLI  WHTErpana,  MpUBOAWUTL  MpPUMeEpbI
MaTemMaTyeCcKoro MogenMpoBaHnsa ¢ NOMOLLBIO AgepeHLMabHbIX
YpaBHEHWIA;

MPy 14 - ymeHne cBOGOAHO OMEPUPOBaTb MOHATUAMMN: TOUKA, NpsMas,
MNOCKOCTb, NPOCTPAHCTBO, OTPE30K, NyY, NIOCKUIA Yron, ABYrPaHHbI
Yrof, TPexrpaHHbIA Yron, mnepecekalowyecs, napannenbHble U
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CKpeLLMBatoLLMeca NpaMble, NapasnenbHoCTb U NepreHANKYAPHOCTL
NPAMbIX 1 MIOCKOCTEN, Yron Mexay npsMbIMU, Yrosl Mexzay npsaMoin
1 NNOCKOCTbLHO, Yro/l MeXAy NA0CKOCTAMU; YMEHWE UCMOMb30BaTh Npu
peLLeHnm 3a4a4 U3yYeHHble (PaKTbl M TEOPEMbI NIAHUMETPUN; YMEHWE
OUeHMBaTb pasMepbl OOLEKTOB B OKpPY>XKatOLLeM MUpe; YMeHue
OnepupoBaTthb MOHATUAMMW: MHOTOrPaHHUK, CeYeHne MHOrorpaHHuKa,
NpaBu/ibHbIA  MHOTOrpaHHWK, Npu3Ma, nupamuga, qurypa u
MOBEPXHOCTb BpAaLLEHWs, UWMHAP, KOHYC, Lap, cepa, passBepTka
MOBEPXHOCTU, CEYEHMsI KOHYCa W LUAVHAPA, NnapannensHble och Un
OCHOBaHMIO, CeyeHue LWapa, MJOCKOCTb, Kacarowiaaca cepbl,
UWNVHAPE, KOHYCa; YMEHVe CTPOUTb CeyeHWe MHOrorpaHHuKa,
1306paxkaTb MHOTOrpaHHWKK, (YUrypbl U NOBEPXHOCTU BPALLEHMSA, UX
CeYyeHus, B TOM 4uC/fie C MOMOLLbIO 3MEKTPOHHbLIX CPELCTB; YMEeHue
NPUMEHATL CBOMCTBA TEOMETPUYECKMX (Uryp, CamOCTOATENIbHO
(hopmMynMpoBaTb  OMpeAeneHns  K3yvaembiX Quryp, BblIgBUraTb
rmnoTessl O CBOMCTBAX W MPW3HaKaX TeOMETPUYECKUX (uryp,
0060CHOBbIBATL ~ WAW  ONpPOBepratb  WUX; YMEHWe  MPOBOAUTH
KnaccuuKkauuio Quryp no pas/iyHbIM Npu3HaKam, BbIMOHATb
HeobXoAVMble LONOMHUTENIbHbIE MOCTPOEHNS;

MPyl5 - yMeHWe CBOGOAHO OMEpMPOBaTb MOHATMAMM: M/0LaAb
(urypbl, 06beM (Urypbl, BENNYNHA Yr/a, PacCTOAHME OT TOYKM [0
MNOCKOCTW, PacCTOsAHME MeXAy MpAMbIMU, PacCTOfHWE  MeXAy
MAOCKOCTAMMW, Nowanb ciepbl, NowafbL MNOBEPXHOCTU NUpaMuabl,
npu3Mbl, KOHyCa, UWIMHAPA, O06bEM Kyba, nNpAMOYrofibHOro
napannenenunega, nupamubl, NPu3Mbl, UWANHAPA, KOHYCa, Llapa;
YMeHVe Haxo4uTb OTHOLLEHVE 06bEMOB NOAOOHbLIX PUIyp;

MPyl6 - ywmeHue CBOGOAHO OMEpMpOBaTb MOHATUAMMW: [BUXKEHME,
napasnnenbHbIn NepeHoc, CUMMETPUS Ha MI0CKOCTU 1 B MPOCTPaHCTBe,
NnoBOpPOT, nNpeobpa3oBaHue MoAo6OMs,, NOAOCGHbLIE (Urypbl; YMeHMe



OK 05
YCTHYHO ¥

OcyLecTsnathb
MUCbMEHHYO
KOMMYHUWKaLO Ha
rocyAapCTBeHHOM A3bIKe
Poccuiickoin  ®epepaummn ¢
y4eToM 0C06eHHOCTE
COUMANbHOr0 UM KynbTypHOrO
KOHTEKCTa

JIP8 - chopMUPOBAHHOCTL  POCCUIACKONA
rpaXxgaHCKoi NOEHTUYHOCTH,
naTpuoTK3Ma, YBaXKEHNUA K CBOEMY HapoLy,
4yBCTBa OTBETCTBEHHOCTM rnepes POAMHON,
ropfoCTL 3a CBOW Kpaii, CBOKO PoanHy, cBOA
A3bIK U KyNbTypy, MPOLUIOE M HacTosLlee
MHOrOHaLOHaIbHOro Hapogaa Poccuu;
JIP33 - CcOBepLUEHCTBOBAHUE S13bIKOBON U
YMTaTeNbCKON  Ky/MbTypbl KakK CpeAcTBa
B3aMMOLENCTBUA ~ MeXay  /toAbMU U
MO3HaHUA MUpa;

MP30 - pa3BepHyTO M NOrMYHO M3Nararb
CBOKO TOYKY 3pEHWA C WCMO/b30BaHUEM
A3bIKOBbIX CPEACTB;
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pacno3HaBaTb paBHble 1 NOLO6HbIE Urypbl, B TOM YUC/e B NPUPOLE,
NCKYCCTBe, apXWUTEKTYpe; YMEHME WCMNO/b30BaTb reOMeTpuyeckune
OTHOLLEHWNSA, HAxXOAWUTb TeoOMeTpPUYEeCcKMe BeNMUUHBLL (4nHA, Yron,
nnowags, 06beM) NPy peLeHnn 3a4ay U3 Apyrux yuyebHblx NpesmMeToB
N 13 peasibHOM >XN3HW

MP61 - BnageHWe MeToAamMn [0Kas3aTe/bCTB, airoOpUTMaMmn peLLeHns
3afa4; yMeHue (YopMynMpoBaTb ONpeaesieHns, akCuoMbl U TEOPEMbI,
NMPUMEHATL WX, NPOBOAUTL AOKas3aTe/lbHble PaCcCy)XAeHUs B Xofne
peLueHuna 3a8ay;

MP66 - yMeHMWe peluaTb TEKCTOBble 3afayM pasHblX TUMOB (B TOM

yuncne Ha NPOLEHTbI, 0NN M YacTu, Ha ABUXKEHME, paboTy, CTOMMOCTb

TOBapOB W YCNYT, HA/I0rK, 3aa4n U3 06/1acTu yrnpasneHns MMYHbIMU

N CEMENHbIMN (DUHAHCAMK); COCTaBNATb BbIPAKEHUS, YPaBHEHWS,

HepaBeHCTBa W WX CUCTEMbl MO YCNOBWUKO 3afayn, WCCNefoBaTb

nonyyYeHHOE peLLeHre 1 OLeHKBaTL NPaBLoNoa06HOCTb pPe3y/bTaToB;

MP68 - yMmeHWe onepupoBaTb MOHATUAMWU: ClyYalHbIA OMbIT

N CNyYaiHoe cobbITVe, BEPOSTHOCTL CYy4alHOro Co6bITUSA; YMEHME

BbIYMC/IATL BEPOATHOCTL C MUCMO/Ib30BaHMEM rpauyecKnx MeTooB;

NPUMEHATb  (DOPMY/ibl  CNIOXKEHUS W YMHOXEHWSI BEPOSITHOCTEW,

KOMOUWHATOPHbIE (haKTbl M POPMY bl MPU PeLLeHNN 3a4ay; OLEeHNBaTb

BEPOSITHOCTM peasibHbIX COObITWIA; 3HAKOMCTBO CO C/y4YalHbIMK

Be/IMYMHAMU; YMEHWe MPUBOAUTL NPUMEPbLI MPOSABIEHUS 3aKOHa

60/bLINX yumcen B NPUPOAHBIX

1 0OLLLECTBEHHBIX AB/EHUSX;

MP614 - ymeHve BblOUpaTb MOAXOLALLMA WM3YYeHHbIA MeTog A/1A
peweHns  3aJayy, pacros3HaBaTb MaTeMaTuyeckue (akTbl WU
maremaTuyecKune MogeIn B MPUPOLHbLIX U 0OLLECTBEHHbIX AB/IEHUSX, B
NCKYCCTBE; YMEHWNE NMPUBOANTL NPUMEPbI MaTEMATUYECKUX OTKPbITUIA
POCCUIACKOM 1N MUPOBOI MaTeMaTUYECKOWN HayKu;
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MPyl - ymeHWe onepupoBaTb MOHATUAMW: ONPeAeneHue, akcuoma,
TeopeMa, CfefcTBMe,  CBOWCTBO, MNpWM3HaK, [0Ka3aTe/lbCTBO,
PaBHOCU/IbHbIE (POPMY/IMPOBKU; YMEHUe (hOpMYIMPOBaTb 06paTHOe U
NPOTUBOMOMNIOXHOE  YTBEPXKAEHME,  NPUBOAUTL  MPUMEPLI  ”
KOHTPNPUMEPbI, MCMOMb30BaTb METO[ MaTeMaTUYecKOn WHAYKUWWK;
NPOBOANTL AOKas3aTe/lbHble pacCyXAeHWsa npu  pelleHuu  3afau,
OLleHMBATb NIOrMYECKY0 MPaBUIbHOCTb PacCyXXAeHWA;

MPy2 -  ymeHWe OMepupoBatb  MOHATUAMW.  MHOXXECTBO,
NOAMHOXKECTBO, Orepaumn Hag MHOXecTBamu; YMeH1e 1UCMnosb30BaTh
TEOPETUKO-MHOXECTBEHHbIN  annapar A/  OnucaHusi  peasibHbIX
MPOLLECCOB U ABMIEHUIA U NPU peLLeHn 3a4ad, B TOM YuCe U3 ApYrux
y4ebHbIX MpesMeToB;

MPy3 - ymeHWe onepuvpoBaTb MOHATUAMW: rpad, CBA3HbIA rpad,
[lepeBo, UMK/, rpad Ha niocKOCTW; YMeHWe 33daBaTb W OMUCbIBaTb
rpaibl pasiMyHbLIMKU CNocobamu; KCNob30BaTh rpaibl NPY peLleHnn
3afauv;

MPy4 - ymeHne CBOOOAHO OMepMpoBaThb MOHATUSIMW: COYETaHWE,
MepecTaHOBKa, YMC/O COYeTaHWid, 4YMUCNO MNepecTaHOBOK; OUHOM
HblOTOHa;  yMeHWe MPUMEHATb  KOMOMHaTOpHble  (PakTbl U
paccyXaeHuna ona pelleHus 3ajaq,

MPy5 - ymeHune onepupoBaTb NOHATUAMU: HaTypaslbHOE YMCO, Lefoe
4yncno, OCTaToK MO MOAYNIO, paLMoHaIbHOE YICIO, UPpaLMOHaIbHOE
4YACNO,  MHOXEeCTBa  HaTypasibHbIX,  LefblX,  pauuvOHa/bHbIX,
[EeNCTBUTENbHBIX YACEN; YMEHWE NCNO/Mb30BaTh NPU3HaKM Ae/IMMOCTH,
HaMMeHbLINIA OOWWWIA fennTeNlb U HavMeHbllee o6Llee KpaTHOe,
anroputMm EBKMga npu pelleHnn 3agay; 3HaKOMCTBO C pas/iMyHbIMU
NO3ULMOHHBLIMW CUCTEMAMWN CUUCTIEHUS,

MPy6 - ymMeHue cBOGOAHO OMepupoBaTh MOHATUAMU: CTEMEHb C LieSbIM
nokasaTeneMm, KOpeHb  HaTypa/ibHOW  CTeneHW, CTeneHb C
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pauMoHa/IbHbIM  OKa3aTefieM, CTeneHb C  [AeACTBUTE/bHbIM
(BeLlecTBeHHbIM) MoKasaTesieM, f10rapuM Yncna, CUHYC, KOCUHYC U
TaHreHC NPon3BO/ILHOIO YNCNa;

MPy7 - ymMeHne  onepupoBaTb  MOHATUAMU:  TOXAECTBO,
TOX/ECTBEHHOe npeobpa3oBaHie, ypaBHEHVE, HEPaBEHCTBO, CUCTEMA
YpPaBHEHWUIA N HEPaBEHCTB, PABHOCU/IbHOCTb YPaBHEHWI, HEPABEHCTB U
CUCTEM,  paluoHasbHble,  UppauuOHaNbHble,  MOKa3aTe/lbHbIe,
CTerneHHble, norapumuyeckme, TPUTOHOMETPUYECKME YpPaBHEHWUS,
HepaBeHCTBa M CUCTEMbI; YMEHMe peLlaTb YpaBHEHUS, HEPaBeHCTBa U
CUCTEMbl C MOMOLLUbK pa3/INYHbIX MPUEMOB; peLlaTb YpPaBHEHUS,
HepaBeHCTBA M CUCTEMbl C MapameTpoM; MPUMEHATb YPaBHEHUS,
HepaBeHCTBa, MX CUCTEMbl [1A pelleHns mMaTteMaTU4eckux 3agad u
3a/jay 13 pasINYHbIX 061acTel HAYKW 1 peasibHOM XU3HW;

MPYKO - ymeHuWe onepupoBaTb MOHATUAMMW:  HEMPEpPbIBHOCTb
(yHKUMWM, acMMNTOTbl rpauka (yHKUMW, MepBas W BTOpas
npousBogHas (YHKUWMW, TEeOMETPUYECKUA U (DU3NYECKUIA CMbICH
NMPOM3BOAHON, MNepBoO6pasHas, OrMpeAeneHHbI WHTerpan; yMeHue
HaxoguTb acUMNTOThbl rpauka QYHKUMW; YMeHWe BblYUCNATb
NpPoun3BOAHbIE CYMMbl, MPOW3BEAEHNS, YACTHOro W KOMMO3ULUU
(hYHKUWI, HAXOAWTb YPaBHEHWNE KacaTe/lbHOM K rpadmKy yHKUMK,
YMEeHMe WCNOMb30BaTh MPOM3BOAHYIO ANA UCCNeA0BaHUSA (DYHKLNNA,
[NA HAX0XAEHUA HanNyYLLEro peLleHns B NPUKIagHbIX, B TOM yuce
COLMA/IbHO-3KOHOMMYECKUX W (DM3MYECKMX  3ajadax,  [4ns
onpefeneHns CKOPOCTU M YCKOPEHUS; HaXoAMUTb MoLaan U 06bembl
uryp C  MOMOLWbID  WHTErpana;  NPMBOAUTL  MpUMepBI
MaTeMaTUYecKoro MOAeNMPOBaHNA C NOMOLLLIO AnddepeHLnabHbIX
YPaBHEHWNA;

MPyl14 - ymeHve cBOOOLHO OMEPUPOBATL MOHATUAMU: TOUKA, Npsmas,
NNOCKOCTb, MPOCTPAHCTBO, OTPE3OK, /1yY, NAOCKUIA Yron, ABYrPaHHbI
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Yrofn, TPexrpaHHbI yron, nepecekarolimecs, napainesibHble W«
CKpeLlyBaroLmecs npsamMble, NapannienbHOCTb U NeprneHanKynsapHoOCTb
MPAMbIX W NJIOCKOCTER, Yron Mexay npsMbIMU, Yron Mexay npsaMoit
1 NNIOCKOCTLIO, Yro MeXAy NIOCKOCTAMU; YMEeHMEe UCNO/b30BaTh MNpu
peLleHnn 3afay n3yyveHHble hakTbl 1 TEOPeMbl NIAHUMETPUN; YMEHNE
OLeHMBaTb pa3Mepbl OOLEKTOB B OKpPYXaloLem Mupe; yMeHue
onepupoBaTb MOHATUAMU: MHOTOrpaHHUK, CeYeHUe MHOrorpaHHUKa,
NPaBW/bHbIA  MHOFOrpaHHMK, nNpu3Ma, nupamuga, durypa wu
MOBEPXHOCTb BpaLleHWs, UWANHAP, KOHYC, LWap, ciepa, pasBepTka
MOBEPXHOCTU, CEYEHUA KOHYyCca U UUNMHAPa, napanfiesibHble 0Ch UIu
OCHOBaHWMIO, CeyYyeHWe Lapa, M/I0CKOCTb, KacaroLlasaca coepbl,
UMNMHAPA, KOHYCa; YMEHWe CTPOUTb CeyeHWe MHOrOrpaHHMKa,
1306paXKaTb MHOrOrpaHHWKW, Urypbl U NOBEPXHOCTU BpaLLeHus, UxX
CeYeHns, B TOM 4uC/e C MOMOLLLIO 3M1EKTPOHHbLIX CPefCcTB; YMeHue
NPUMEHATb CBOMCTBA TEOMETPUYECKUX (Uryp, CamOCTOATE/IbHO
(hopMynuMpoBaTb  OMpefenieHns  usydvaemblX  uUryp, Bbl4BUraTb
rmnoTesbl O CBOWCTBAX W MpPU3HaKax TreoMeTpUYecKnx ¢uryp,
060CHOBbIBaTb ~ WAX  OMpoBepratb  WX; YMeHWe  MNPOBOAUTb
Knaccuukaumio uryp no pasinuHbIM - NPU3HaKam, BbIMOSHATH
HeobXo4UMble AOMNOMHUTE/NbHbIE MOCTPOEHNS;

MPyl5 - ymeHMe CBOGOAHO OMEPWMPOBATb MOHATUSMW: MAOLWaAb
(urypbl, 06bem (urypbl, BeNMMUYMHA Yrna, pacCTosHUe OT TOYKM [0
NMOCKOCTN, pPaccTofHve MeXAy npAMbIMK, PacCTOAHME MeXay
MIOCKOCTAMM, Mowanb cdepbl, naowanb NOBEPXHOCTU NUpamnbl,
NpusMbl, KOHyca, UMAMHAPa, O00beM Ky6a, MpPSAMOYrofbHOro
napannenenunega, nupamuibl, NpusMbl, UWANHAPA, KOHYCa, LUapa;
YMeHMe HaXoaUTb OTHOLIEHNE 06BEMOB NOAOOHbLIX Uryp;

MPyl16 - yMeHWe CBOGOAHO OMEPMPOBaTL MOHATUAMM: ABVDKEHWE,
napannenbHbIA NepeHoc, CUMMETPUSA Ha NIOCKOCTU U B NPOCTPaHCTBE,



MK 11 MMpoBoanTb
cOOpOYHbIE onepauun nepeq
CBapKOA C MCMNOMb30BaHNEM
KOHCTPYKTOPCKOIA,

NPON3BOLCTBEHHO-

TEXHONOrMYECKOW 7
HOPMaTUBHOW AOKYMEHTaLUN

NIP14 - o0co3HaHWe /nMYHOro BKNaja B
NMOCTPOEHWE YCTONUMBOIO ByaYyLLEro;

NIP25 - wuHTepec K pasn4yHbIM Ccepam
NPOgeCcCUOHAILHON AeATeNIbHOCTH, YMeHUe
COBepLIaTb OCO3HaHHLIN BbIGOP OGyayLLei
npogeccnn 1 peann3oBbiBaTb COOCTBEHHbIE
YXM3HEHHbIE MNaHbl;

JIP26 - TrOTOBHOCTb M CMOCOBHOCTb K
06pa3oBaHMIO M CamMo06pa3oBaHUIO  Ha
NPOTSXKEHNW BCEW YKU3HMW,

MP3 - onpefenatb Uenu [eATeNbHOCTH,
3afjaBaTb MapameTpbl W KpUTEpUU UX
LOCTUXKEHUS;
MP5 - BHOCUTb  KOPPEKTMBbI B
[leATe/IbHOCTb, OLEHMBaTb COOTBETCTBUE
pe3ynbTaTtoB LeNnAaM, OLEHMBATb PUCKU
NoCNeAcTBUN LeATeIbHOCTY;

MP21 - BnageTb HaBblKamy MNONYyYeHUs
MHOpMaLMN M3 UCTOYHMKOB  PasHbIX
TWUNOB, CAaMOCTOATE/NIbHO  OCYLLECTBNATbL
NMoucK, aHanuM3, CcucTemMatmsaumio W

VHTEpNpeTaLuio MHGOopMaLMy pPasnyHbIX
BMOB 1 JOpM NpeacTaBneHUs:;
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noBOpOT, nNpeobpaszoBaHne Mofo6usA, MoJO6HbIE (Urypbl; YMeHue
pacrno3HaBaTb paBHble U NOAOOHbLIE (DUrypbl, B TOM YMCe B NPUPOAE,
NCKYCCTBE, apXUTeKType; YMEHME WCMNO/b30BaTb FEOMETPUYECKME
OTHOLLEHNSA, HaxOo4WUTb reOMeTpPUYEecKMe BeMYMHbI (4aMHa, Yrof,
nnowazb, 06bem) Npu peLleHnn 3a4ad U3 apyrnx yyebHbIX nNpeaMeToB
Y U3 peasibHOM >XU3HU

MP61 - BnageHve mMeTodamMy AoKasaTe/NlbCTB, aIfOPUTMaMm peLleHns
3afjay; ymeHvie (hopmynvMpoBaTb ONpefenieHns, akCrombl U TEOPEMbI,
NPUMEHATL WX, MPOBOAMTL [OKa3aTe/lbHble PacCy>XAeHnsa B Xoae
peLleHns 3aaad;

MP64 - yMeHWe onepupoBaTb MOHATUAMMW: (PYHKLMSA, HernpepbiBHAS
(hyHKUMA, Npon3BoAHas, NepBoobpasHasi, onpeaeneHHbIn NHTerpan;
YMEHUNEe HaX04WTb MPOU3BOAHbIE 3NIEMEHTAPHbIX (DYHKLWIA, NCNOb3YA
CnpaBoOYHble MaTepuasbl; MCCNefoBaTb B MPOCTEWLLMX ClyYasax
(P)YHKLUMN HA MOHOTOHHOCTb, HAXOAWUTb HaMbO/bLIVE U HAUMEHbLLVE
3Ha4yeHns  (DYHKUWA;  CTPOUTb  rpaMKM  MHOFOY/IEHOB  C
NCMoNb30BaHMEM anmnaparta mMaTemMaTU4YecKoro aHanusa; NPUMEHATb
NPOU3BOAHYIO MPU PeLLeHnn 3a4ay Ha ABWKEHME; peLlaTb NpakTUKo-
OPWEHTMPOBAHHbIE 33[ja4yM Ha Hanbo/bLLNE N HAUMEHbLLNE 3HAYEHNS,
Ha HaxoX[eHne NyTu, CKOPOCTU U YCKOPEHUS;

MP69 - ymeHVe onepupoBaTtb NOHATUAMMW: TOYKa, NpAMas, MNI0CKOCTb,
MPOCTPAHCTBO, [ABYrpaHHbIA  Yron, CKpeliMBatomnecs npsmvble,
napanieNibHOCTb Y NePNEHANKYISPHOCTb NPAMBIX W MIOCKOCTEN, Yron
Mexay MpAMbIMK, Yroa MeXay MpPAMOR 1 MIOCKOCTbIO, YIon Mexay
MIIOCKOCTAMKN, PacCTOfAHMe OT TOYKWM A0 M/I0CKOCTU, PacCTosHue
MeXay nNpAMbIMKW, PaccTOAHME MeXAY TM/I0CKOCTAMU;  YMEHUe
MCMOMb30BaTb MPU PeLleHun 334ay M3yyeHHble (DaKTbl U TEOPEMbI
NNaHUMeTPUX; YMEHVE OLEHMBATb pasMepbl 0ObEKTOB OKPYXXatOLLEro
MUPa;



MP36 -
paboTy B
BUPTYa/IbHOrO "
B3aUMO/ENCTBUS;
MP42 - penaTb 0OCO3HaHHbIA BbIOOP,
apryMeHTMpoBaTh ero, 6paTtb
OTBETCTBEHHOCTb 3@ PELLEHME;

MP46 - BNafeTb HaBbIKamWn
no3HaBaTe/IbHOM pegnekcnm Kak
OCO3HaHMA  COBepLUAeMbIX [eACTBUA W
MbICIUTENbHBIX MpOLLeccoB, nx
pe3ynbTaToB 1 OCHOBaHUIA

KOOPAMHMPOBAaTb U BbINO/HATH
YCIOBUAX peasibHor o,
KOMOVHVPOBaHHOIO
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MP610 - ymeHve onepupoBaTb MOHATUAMWU: MHOFOrPaHHWK, CeYeHue
MHOrorpaHHuKa, Kyb, napannenenunes, npusma, nupamunga, gurypa v
MOBEPXHOCTb BPALLEHNS, LNANHAP, KOHYC, Lap, cepa, ceveHms urypsl
BpaLLleHns, T/I0CKOCTb, Kacarowaacs Ccdepbl, LWIMHAPE, KOHYCa,
nnowiaab MOBEPXHOCTU MupaMuibl, MPU3MbI, KOHYCa, LWIMHAPA,
nnowans ciepbl, 06beM Kyba, MPSMOYrosibHOro napasanenenunesa,
nupamuabl, MpusMbl, LUWAIMHAPE, KOHYCa, Lapa; YMeHue u306paxarb
MHOFOrpaHHUKN M MOBEPXHOCTWN BPALLEHWS, UX CEYEHWUA OT PYKM, C
MOMOLLLbHO YEPTEXHBIX MHCTPYMEHTOB W 31IEKTPOHHbIX CPEACTB; YMeHue
pacrnosHaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHWe pacro3HaBaTb
npaBW/bHbIE MHOTOrPaHHUKMK;

MP613 - ymeHWe onepuvpoBaTb MOHATUAMW: MPAMOYro/fibHaA cucTema
KOOpPAMHAT, KOOPAMHATBI TOYKW, BEKTOP, KOOpAMHATbl BEKTOPa,
CKa/IAPHOE MPOW3BEEHME, YION MEXAY BEKTOpamMu, CyMMa BEKTOPOB,
Npou3BefieHe BEKTOpPa Ha YMCMI0; HaXOAWTb C MOMOLLBI0 U3YUEHHbIX
(hopMy/1 KOOPAMHATLI CepefuiHbl OTPEe3Ka, PaCcCTOfHME MEXAY ABYMS
TOUKamu,

MNPyl - ymeHue onepupoBaTb MOHATUAMW: OMNPEAeNneHne, akcuoma,

Teopema,  CfeACTBME,  CBOWCTBO, NPU3HAK, [0Ka3aTeNbCTBo,
paBHOCW/IbHbIE (POPMY/IMPOBKK; YMeEHWe (hopMynnMpoBaTe 0bpaTHoe Y
MPOTMBOMOMOXHOE  YTBEPXKAEHWE,  MNPUBOAUTL  MPUMEpPbl U

KOHTPMpMMEpPbI, MCMOMb30BaTb METOA MaTeMaTUYeCKOn WHAYKUMW;
NMPOBOAMTb [lOKa3aTe/lbHble PaCCYyXXAeHMS MpPU  pelleHnn  3afad,
OLIEHMBATb NOTNYECKYHO NPaBU/IbHOCTb PaCCy AeHWIA;

MPyHD - yMeHMe oMepupoBaTb MOHATUSIMWA:  HEMpPEepPbIBHOCTb
(YHKUMM, acMMNTOTbl rpaduka (yHKUMKW, MepBas U BTOpas
Npou3BoAHas (YHKUMM, TFeOMETPUYECKUA WU (DU3MYECKUIA CMbICH
NPOW3BOAHOM, NepBoO6pasHas, OnpeAeneHHbI WHTErpas; ymeHue
HaXoAWTb acUMMTOTbl rpajuka QYHKUWMW; YMEHWE BbIYMCAATb
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NMpoV3BOAHbIE CYMMbI, MPOU3BEAEHWS, YaCTHOrO W KOMMO3ULUN
(DYHKUWI, HAXOAUTb YpaBHEHME KacaTe/lbHON K rpadnky (hyHKUWK;
YMeHWe MCNoMb30BaTh MPOU3BOAHYIO ANA UCCNefoBaHUA (DYHKLUWNA,
L1151 HAXOXKAEHWS HAUNYULLIErO peLleHns B NPUKNaAHbIX, B TOM Y1cne
COLMANIbHO-9KOHOMUYECKUX U (DM3MYECKMX  33fjadax,  [A4ns
onpeAeneHns CKOPOCTU N YCKOPEHUS; HAX0AUTb MOLWAaAMN N 06beMbI
uryp ¢  MOMOLWbLK  WHTErpana;  NPUMBOAMTL  MPUMEpbI
MaTemMaTUyecKoro MOAeIMpoBaHUS C NMOMOLLBIO AnddepeHumanbHbIX
YpaBHEHI;

MPy14 - ymeHue cBOOOAHO OMepmrpoBaTh MOHATUAMW: TOUKa, NPAMas,
NNOCKOCTb, MPOCTPAHCTBO, OTPE30K, /1y, MNAOCKUIA Yron, ABYrPaHHbIR
Yron, TPexXrpaHHblA Yros, nepecekarolwmecs, napaiiefibHble U
CKpeLLmBatoLLmecs npsmMble, NapanieflsHOCTb U NeprneHANKYNAPHOCTb
NPAMBIX Y NNOCKOCTEN, Yron MeXxay npsMbIMKA, YIon MeXay npsimoi
1 NIOCKOCTbLHO, Yo/l MeXAY NNOCKOCTAMM; YMEHUE UCMO/b30BaTh Npu
peLleHnn 3a4a4 U3yYeHHble (DaKTbl M TEOPEMbI MIAHUMETPUN; YMEHME
OLeHMBaTb pa3Mepbl OOBLEKTOB B OKPY>XKalOWeM Mupe; YMeHue
OMeprpoBaThb MOHATUAMU: MHOrOrpaHHUK, CeYeHre MHOrOrpaHHUKa,
NpaBWbHbLIA  MHOrOrpPaHHWK, Mpu3Ma, nupamuga, urypa w
MOBEPXHOCTb BpaLLEeHUs, LUAVMHAP, KOHYC, Liap, cepa, pa3BepTka
MOBEPXHOCTU, CEYEHUS KOHYCa U UMANHAPA, NnapasiefibHble 0CU U
OCHOBaHWIO, CeyeHWe LLUapa, M/IOCKOCTb, Kacawowasca cdepsl,
UMNUHAPA, KOHYCa; YMeHWe CTPOUTb CeyeHWe MHOrorpaHHUKa,
n306paXkaTb MHOrOrpaHHUKK, (OUrypbl U MOBEPXHOCTM BpaLLEHUS, X
CeyeHus, B TOM 4YMC/ie C MOMOLLbI 3/IEKTPOHHbLIX CPEACTB; YMeHue
NPUMEHATb CBOWCTBA TEOMETPUYECKUX (Uryp, CamOCTOATE/IbHO
(hopMynupoBaTb  OMpefesieHns  Un3yyvaemblX (Uryp, BbigBUraTb
rmnoTesbl O CBOMCTBAX W MpPU3HaKax reoMeTpUYecKux uryp,
000CHOBbIBaTb WM OMpOBepraTtb  WX; YMeHWe  MPOBOAUTL
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Knaccuukaumio ¢uryp no pasfiMyHbiM  MpU3HaKaMm, BbIMOSHATb
Heob6Xo4UMble ONOTHUTE/IbHbIE NOCTPOEHWS;

MPy16 - yMeHve CBOGOAHO OMepupoBaTb MOHATUMAMM: [BVKEHUE,
napannesfibHbI NePeHOC, CUMMETPMSA Ha MI0CKOCTU U B MPOCTPAHCTBE,
NnoBOPOT, npeobpas3oBaHne MoA06OMS, MOA0OHbIE (UIYpbl; YMEHWe
pacrno3HaBaTb paBHble U MOL0OHbIE (Urypbl, B TOM YMCIe B NPUPOLE,
NCKYCCTBE, apXMUTEKType, YMEHMWe WCMob30BaTb reOMETPUYECKME
OTHOLUEHWS,, HaxOAuTb TFeoMeTpPUYecKue BeNMUUHBL (4/IMHa, Yron,
nnowasib, 06beM) NPW peLeHnn 3a4a4 U3 Apyrmx yyebHbIX NpeaMeToB
N U3 peasbHOM XMu3HW TPyl7 - ymeHue CBOGOAHO OMNepupoBath
MOHATUAMW:  MPAMOYrofibHas  CUCTemMa  KOOPAMHAT,  BEKTop,
KOOpAMHATbl  TOYKW, KOOpPAWMHATbI BeKTopa, CyMMa BEKTOpPOB,
Mpon3BeieHNe BEKTOPa Ha 4YMCO, pasfioXKeHVe BeKTopa no 6asucy,
CKaNApHOe Mpou3BefeHNe, BEKTOPHOE MPOU3BEAEHME, Yron Mexay
BEKTOpaMu; YMeHWe WCMOo/b30BaTb BEKTOPHbLIA W KOOPAWHATHbIN
METOA A4/151 peLLeHNs reOMeTPUYECKMX 3aday 1 3adad Apyrux y4ebHbIX
NnpegMeToB; OMepupoBaTb MOHATMAMM: MaTpuua 2 X 2 U 3 X 3,
onpeenvTeNb MaTpuLbl, FeOMETPUYECKUIA CMbICN OnpeaennTens;
MPy18 - ymeHMe MofenupoBaTb peasibHble CUTyauum Ha S3blke
MaTeMaTuKW; COCTaBNATb BbIPaXKEHWA, YpaBHEHUA, HEPaBEHCTBa N KX
CUCTEMbI MO YCNOBUIO 3afjauu, UCCNeA0BaTb NOCTPOEHHbIE MOLENN C
MCNOMb30BaHVEM annapara anredpbl, UHTEPNPETUPOBATL MOMYYEHHbIN
pe3ynbTar, CTPOUTb MaTeMaTM4yeckue MOLenn C  MOMOLLbIO
reoMeTPUYECKUX MOHATUIA WU BEIMYMH, PeLlaTb CBS3aHHbIE C HUMM
NnpakTUYecKne 3afayn; COCTaB/ATb BEPOATHOCTHYHO MOJeNb U
WNHTEPNPEeTUPOBaTb MOJyYeHHbIN pe3ysnibTaT; pellatb NpuKIagHble
3afa4n cpefCTBaMW MaTemMaTU4yeCKoro aHaamsa, B TOM uucCne
CoLMaNIbHO-3KOHOMUYECKOr0 U (PU3NYECKOro xapakrepa



2. CTPYKTYPA N COAEPXXAHWE YYEBHOI'O NMPEAMETA

2.1. O6bem y4yebHOro npegmeta u BUAbl y4ebHONn paboThbl

Bupg y4yebHO paboThbl O6bem B yacax
O6bem obpasoBaTe/IbHOW NporpamMmMbl y4e6HOro npegmeTa 324
O6sA3aTenbHas ayguTopHasa Harpyska: 318
TEOopeTNYeCKMe 3aHATUS, 250
B T.4. B ()OpPMe MpPaKTUYeCcKOoW NOAroTOBKM 28
NpPakTUYeCcKre 3aHATUA, 68
B T.4. B ()OpMe NpaKTUYECKOW NOLArOTOBKM 28

nabopaTopHble 3aHATUS,

B T.4. B (DOPMe NPaKTUYECKON NOArOTOBKM
CamocToATenbHas paboTa,

B T.4. B (hOpMe NPaKTUYECKO NOArOTOBKM

MHanBMayanbHbIli NPoeKT —

MpomexyTouyHasi aTTecTayuns (3K3ameH) 6

30



2.2. TeMaTUYeCKM NnaH 1 cogep>XaHne y4ebHOro npeamerta

HanmeHoBaHue
pasfenos N Tem

1

CogepxaHue y4e6HOro matepuana u Gopmbl
opraHm3aumnn gesTeflbHOCTU 06yYato LW uxcs

2

Pasgen 1. MoBTOpeHMe Kypca MaTeMaTUKM OCHOBHOW LU KOJbI

Tema 1.1
BeegeHwe.
MHoxecTBa n
noruka

Tema 1.2.
Uncnaun
BblUNCNEHNS

TeopeTuueckoe 3aHaTue. BBegeHne. MHOXecCTBa 1 flornka
Llenb n 3agaunm MatemMaTvku MpyY OCBOEHWUM MPOMECCUN.
basoBble 3HaHWMA W yMeHMAs N0  Marematuke B
NPO(ecCMOHaIbHOM W B MOBCEAHEBHOW  [eATENbHOCTW.
MHOXeCTBO, oOrnepauuy Haj MHOXecTBaMu, AuMarpaMmbl
Aiinepa-BeHHa. Vcnonb3oBaHye TEOPETUKO-MHOXECTBEHHOIO
annapara s onucaHus peasibHbIX MPOLECCOB N ABMIEHUI B
NPOMeCcCMOHaNIbHON AESTENbHOCTW, MPU PELLUEHUN 3aday 13
APYryX AnCUMnInH

TeopETVILIECKoe 3aHaTue. Yucna v BbIMUCIEHUS.
HatypasibHble 1 uenble ynicna. MNpusHakn LenMMoCcT LefbixX
yuncen. PaumoHasnbHble yncia. OBbIKHOBEHHbIE W eCATUYHbIE
ApobK, NpouUeHTbl, GECKOHeYHble MepuoguYeckmne apoou.
ApuimeTryeckne onepauuy ¢ pauvoHabHbIMU  YMCaMu,
npeo6pa3oBaHNA YUCMOBbLIX BbIpaXKEHWU. [eicTBUTE/bHbIE
yucna.  PaumoHasbHble W MppauuoHasibHble  4uUcha.
ApuhmMeTUYeCKMe onepauun ¢ AeNCTBUTENbHBIMU YKCaMU.
MpuGAMKEHHbIE  BbIMUCNEHWS,  MNpaBuna  OKPYr/eHus,
NPUKNAKa U OLEHKa pe3y/bTaTa BblUMC/IeHNI

31

B Tom uwucne

O6beMm npakTu-
B yacax yeckas
noaroToBKa
3 4
2 —
2 —

Kogbl 06WNX KOMMNeTeHUNI ©
JIMYHOCTHbIX, METANPEAMETHbIX,
NnpeAMeTHbIX Pe3ynbTaToB,
(hOpMUPOBAHNID KOTOPbIX
Cnoco6CTBYET 3/1IEMEHT
nporpamMmmbl
5

OK 01, J1P23, JIP24, JIP25, MP1,
MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
MP614, NMPy19

OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py5



Tema 1.3.
ToxpaecTsa n
TOXX/ECTBEHHbIE
npeo6paszoBaHus
YpaBHeHNs,
HepaBeHCTBa N NX
CUCTEMBI

Tema 14.
lNpoueHTHbIe
BbIUMC/IEHNA B
npodeccrnoHanb-
HbIX 3a4a4ax

TeopeTuyeckoe  3aHsATHE. ToxaecTsa. YpaBHeHUs,
HepaBeHCTBa U UX CUCTEMbI

ToxpaecTBa U TOXAECTBEHHbIE MPeobpa3oBaHNs. Y paBHEHUE,
KOpeHb YypaBHeHWs. HepaBeHCTBO, peLUeHMe HepaBeHCTBa.
MeTtog  wHTepBasioB.  PelleHne  uenblX M APO6GHO-
paUVOHa/IbHbIX YPaBHEHWI U HepaBeHCTB. [1puMeHeHue
YPaBHEHWUIA N HEPABEHCTB K PELLUEHNIO MaTeMaTUYeCcKmX 3agad
N 3afa4 U3 pasfinyHbIX 06/1aCTe HAYKN U peasibHOM XXM3HW.
CuctemMbl U COBOKYMHOCTM pauMOHa/IbHbIX YPaBHEHWUA W
HepaBeHCTB. CWCTEMbl JIMHEWHbIX YpaBHeHWA. PelueHne
NpUKNagHbIX 3a4a4 C  MOMOLWbI  CUCTEMbI  JIMHENHBIX
ypaBHeHWiA

MpakTuueckoe 3aHATMe Nel. BbINOMAHEHME [AEWCTBUIA C
pauMoHaNibHbIMKM  uMcnamu.  PelleHne  pauMoHasIbHbIX
YpPaBHEHWUIA, HEPaBEHCTB, CUCTEM YpaBHEHWA N HepaBeHCTB
NepBoW CTENEHN.

MpakTuueckoe 3aHATMe Ne2. PeLUeHME paLMOHabHbIX
YpaBHEHWUIA, HepaBeHCTB, CUCTEM YpaBHEHWA W HepaBeHCTB
BTOPOW CTEMNeHN

TeopeTuueckoe 3aHAaTMe. [1POLEHTHbIE BbIMUCNEHMS B
npodecCMoHasbHbIX 3afadax

MprMeHeHMe Apo6eit M NPOLIEHTOB AN PELLEHNS NPUKIAAHbIX
3afay M3 pasNMyHbIX OTpacnelii 3HaHWI N peanbHOW XXM3HW.
MpnbNMXEHHbIE  BbIYUCNEHWSA,  MpaBWAa  OKPYrNeHus,
NPUKNAKA W OLUEHKa pe3yfnbTaTa BbIYUC/IEHWIA. PasHble
CNoco6bl BbIYNCNEHMSI NPOLIEHTOB. MPOLEHTHbIE BbIUYNCIEHMS
B NpodecCMOHaNbHbIX 3adadax. [MpuMeHeHne ypaBHEHWIA ©
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OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP63, INMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

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



Tema 1.5.
MocnepoBartenbHoe
TV 1 Nporpeccun

Tema 1.6. PyHKUNN
N rpagukn

Tema 1.7.
BxofHON KOHTPO/b

HEpPaBEHCTB K PeLleHnI0 MaTeMaTMYecKux 3afad u 3agady u3
pasfMyYHbIX 06/1aCTeN HayKN 1 peasibHOM XKMN3HU
MpakTuuyeckoe 3aHATMe Ne3. PelleHWe 3afay C MOMOLLLIO
MPOLEHTHBIX BbIMNCNEHWI

TeopeTquCKoe 3aHdTune. HOCHEAOBaTeﬂbHOCTVI n
nporpeccumn

MocnenoBatesibHOCTH, Crnoco6bl 3agaHus
nocnegoBate/lbHOCTEA. MOHOTOHHbIE MOCNeA0BATEIbHOCTY.
ApudmeTnyeckas  ” reoMeTpuyeckas nporpeccum.
bBeckoHeYHO y6biBalOLlas reomeTpuyeckas Mporpeccus.
Cymma  GECKOHeYHO  yOblBaloWei  reoMeTpUYEcKoi
nporpeccun. ®opmyna CNoXHbIX NPOLEHTOB. Vcnonb3oBaHme
nporpeccun Ans pelleHns peasibHbIX 3adad NPUKNagHOro
XapakTepa

TeopeTuueckoe 3aHsATMe. ONIEMEHTApPHble (YHKLUMKW, UX
rpatmkm

PyHKUMA, CNocobbl 3afaHns QyHKUMK. paduk yHKUMK.
SnemMeHTapHble  (YHKUMW, WX  cBoMCTBa.  [padvku
3NIleMEHTaPHbIX (hYHKLNI

TeopeTunueckoe 3aHaTue. PYHKLMN U NX CBONCTBA

O6nacTb OnpefeneHNst U MHOXECTBO 3HAYEHWUN (YHKLMN.
Hynn yHKuun. TpoMeXyTKN 3HAKOMOCTOSAHCTBA. YETHbIE U
HeYETHble PYHKUMU. MOHOTOHHOCTb

TeopeTnyeckoe 3aHaTue. BXOAHOW KOHTPO/b

BbluncneHns 1 npeobpa3osaHns. Y paBHEHNS 1 HEPABEHCTBA.
Mporpeccun. YHKUUN N TpadrKn

KoHTponbHada paboTa
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OK 03, JTIP26, MP8, MP17, I'1P66

OK 04, OK 05, JIP8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, IMNMPy1,
MPy7, MPy9

OK 05, /1P8, NNP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, 11P64, MNMPytO

OK 05, 11P8, N1P33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, MNMPyHO

OK 05, J1P8, NP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, MNMPytO



Pasgfen 2. CTeneHu n KopHU. CTeneHHas, nokasaTtesibHaa U norapupmumyeckas pyHkuLnA

Tema 2.1.
ApupMeTNYECKNIA
KOpeHb -0
CTeneHu

Tema 2.2.
CreneHu

Tema 2.3.
CteneHHas

(hYHKUMSA

Tema 2.4.
MppaumoHanbHble
ypaBHeHuA

TeopeTuueckoe 3aHaTue. APUPMETUYECKUN KOPEeHb M-0i
CTeneHm 5
ApPU(HMETUYECKNIA KOPEHb HaTYpasibHOM cTeneHun. JeicTBus C
apUPMETUYECKNUMMN KOPHSAMU N-0 CTeneHn

MpakTunyeckoe 3aHATUE Ne 4. MpeobpasoBaHue "
BbIYMC/IEHNE  YUCMIOBLIX  3HAa4YeHWin  anrebpanyeckmx

. . 2
BbIPXKEHWI, COAepXKaLLMX KOpHU N-0ii cTeneHn (N£ N)
TeopeTuueckoe 3aHsaTue. CTEMEHN C LeNbIM NoKasaTesiem
CreneHb ¢ UenbIM nokasartenem. CtaHfapTHas opma 3anucu
[eACTBUTENbHOrO  uncna.  Mcnonb3oBaHve  NOAXOAALLEN 5

(hopMbl  3anncK  AeNCTBUTENbHbLIX YMCEN [ANS  pelleHuns
NpaKTUYeCKNX 3afay 1 npeactaBneHnst AaHHbIX. . CBOMCTBa
CTeneHu

TeopeTuueckoe 3aHsTve. CTeneHb C  paynoHaIbHbIM
nokasaTenem 2
CTeneHb € paunoHanbHbIM NokasatenemM. CBONCTBaA CTEMNeHN
MpakTuueckoe 3aHaTMe Ne5. MNMpeobpasoBaHNe BbIpaXKEHN,
COAepXaLlmx CTeneHn ¢ paLroHabHbIM NoKasaTenem 2

TeopeTtnueckoe 3aHaTue. CTeneHHaa QyHKUmA

CTeneHHas QyHKUMA C HaTypa/ibHbIM W LieNbIM NoKasaTesiem.
E€ cBoitictBa M rpadmk. CBoicTBa M rpaimK KOPHS N-OW
CTeneHu

TeopeTnyeckoe 3aHsTue. VippaunoHaibHble YpaBHEHNSA
PaBHOCU/IbHOCTb MppaLMOHabHbIX ypaBHeHWn. MeTofbl ux 2
peLeHns. PelleHre nppaymoHa/ibHbIX YPaBHEHNI
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OK 04, OK 05, NP8, P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TNP62, NPy,
MPy8

OK 04, OK 05, NP8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNPyo6,
MPy8

OK 04, OK 05, J1P8, NNP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6
OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP62, MNPy6

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, TP65

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



N HEPaBEHCTBa

Tema 2.5.
MpumeHeHne
CBOWCTB CTEMEHHOM

(yHKUMN

Tema 2.6.
lNokasaTensHasa
(yHKUMA, ee
CBOWCTBaA

Tema 2.7.
NokasaTenbHble
ypaBHeHWA

N HepaBeHCTBa

TeopeTuyeckoe 3aHATue. PelleHne  MppauyoHa/IbHbIX
HEepaBEHCTB

PaBHOCWNBHOCTL MppaLVoHa/IbHBLIX HepaBeHCTB. MeToabl 1X
peLueHns. PelleHne nppaunoHaibHbIX HEPaBEHCTB
MpakTuueckoe 3aHaTUe Ne6. PelleHue unppaunoHasibHbIX
ypaBHeHWiA

TeopeTuyeckoe 3aHaTue. [PUMEHEHNE CBOMCTB CTEMEHHOM
OYHKLMM

CBolicTBa U rpauKm CTENEHHbIX PYHKLMIA B 3aBUCUMOCTHU OT
BAa nokasatens. Mcrnonb3oBaHWe CBOWCTB  CTEMeHHOWA
(hYHKLMWN NPU PeLeHNN YPaBHEHWIA N HEPaBEHCTB
TeopeTnueckoe 3avsTue. [loKasaTenbHad (QYHKUMA, eé
CBOWCTBA 1 rpafmk

CTeneHb C MPOWU3BO/IbHLIM AEACTBUTENIbHLIM MOKa3aTeNeM.
MokasaTenbHas (hyHKLWS, ee CBOCTBA rpatink
TeopeTuueckoe 3aHaTue. [NoKasaTe/lbHble YpaBHEHUS
PeLleHMe nokasaTte/ibHbIX YpaBHEHNA METOLOM YpaBHMBaHUA
rnokasartesieil, MeToOoM BBefeHWsi HOBOW NepeMeHHOIA.
TeopeTuueckoe 3aHAaTue. [loKasaTenbHble HepaBeHCTBa
PelleHne  nokasaTeflbHbIX  HEPaBEHCTB  pas3/InyHbIMU
mMeTofamu

MpakTuueckoe 3aHAaTue No7. PelleHMe MoKasaTe/lbHbIX
YPaBHEHWIA, CUCTEM YPaBHEHMWIA
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MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

OK 04, OK 05, J1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P62, P69,
MPy1, MPy14, MNMPy15

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP65, MNMPy6

OK 04, OK 05, N1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, 11P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7
OK 04, OK 05, J1P8, N1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7



Tema 2.8.
[MprmeHeHne
CBOWCTB
noKasaTe/lbHOW
(OYHKUMN

Tema 2.9.
Norapundm yncna

Tema 2.10.
CaolicTBa
norapugmos

Tema 2.11.

MpakTuueckoe 3aHATMe Ne8. PelleHMe MoOKasaTe/lbHbIX
HepaBEHCTB

TeopeTnyeckoe 3aHATuKeE. [MpumeHeHne CBOWCTB
nokKasaTeNbHOW (hyHKLN.

PelueHMe noOKasaTeNbHbIX  YPaBHEHU/A W HEPaBEHCTB
(hYHKLMOHa/IbHO-TpauyuecKnm MeToa0m

TeopeTuueckoe 3aHsaTue. Jlorapudm ymcna

MoHsATre norapuma umcna. OCHOBHOe /NorapudmmUyeckoe
TOXAeCTBO. PopMy/a nepexofa OT NOrapudmMoB Mo OfHOMY
OCHOBaHMKO K florapudmMaM MO APYroMy  OCHOBAHMHO.
[ecaTnuHble M HaTypa/bHble norapudmel. MpeactaBneHve
norapuma ¢ npon3Bo/ibHbIM OCHOBaHMEM Yepe3 AeCATUYHbIE U

HaTypa/lbHble
TeopeTnueckoe 3ansaTue. CBOWCTBA /IOrapuiMoB
CaoiicTBa Nnorapugmos. NorapudmmposaHne n

NOTEHLMPOBaHNE asirebpanyecknx BbIPaXKeHWA. BbluncneHve
norapuema umcna ¢ Npon3Bo/IbHbIM OCHOBaHNEM
TeopeTuueckoe 3aHaTue. [1peobpasoBaHMe BbIPAXKEHWNA,
cofiepXKaLLmx fiorapugmbl

MpakTuueckoe 3aHsTue Ne9. BbluncneHve norapupma
ymcna. NorapugpmnposaHve 7 NnoTeHUMpoBaHue
anrebpanyecknx BblpaxKeHNiA

TeopeTuueckoe 3aHATue. Jlorapumuueckas yHKUmMS, ee
cBoWicTBa

Norapupmunyeckas (hyHKUWSA, ee CBOMCTBA, rpagink
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, N1P8, TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, MNP65,
MPy8

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP62, INPy6

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP62, MNPy6

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNMPy6
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1MP62, INPy6
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP62, MNMPy6



Norapummyeckas

pyHKLWS,
CBOWCTBa

Tema 2.12.

ee

Norapupmmyeckme

ypaBHeHWs
HepaBeHCTBa

"

TeopeTnueckoe  3aHsATHeE. MpumeHeHne rpagpmkos
norapuimMmnyecknx yHKUMIM

PewleHne  ypaBHEHWA W HEPaBeHCTB (PYHKLUMOHaIbHO-
rpagyyeckKum MeTOAOM C  UCMO/b30BaHMEM  rpadmKoB
norapumMmnyecknx yHKLUMI

KoHTponbHasa paboTa

TeopeTnyeckoe 3aHATHE. |'|p0CTe|7|LIJI/|e norapugmmnyeckme

YpaBHeHMs
MoHATMS  MPOCTEMWMX  NOrapuMUUYECKUX  YPaBHEHMIA.
OCHOBHble TEeopeMbl NPUMeHeHUs MeTO/0B

norapummnpoBaHns U NOTEHLMPOBaHMS.

TeopeTuueckoe 3aHaTMe. PelleHMe norapummyecknx
ypaBHEHWIA METOA0M 3aMeHbI NepemMeHHbIX

MeTof 3ameHbl MepeMeHHbIX. cnosib3oBaHWe  CBOWCTB
norapudgma

TeopeTuyeckoe 3aHATHE. PelleHve norapugmmnyeckmnx
YPaBHEHWA Pa3NNYHbIMK MeTOAaMM

PeLueHe norapuimMmyecknX ypaBHeHWi

TeopeTnueckoe 3aHsTMe. PeLUeHVMEe NOrapuMUUECKIX
HEepPaBeHCTB

PeLLeHMe NorapuMmUUecknx HepaBeHCTB

MpakTuueckoe 3aHaTue Nel0. PelleHne norapnuimmyeckmnx
YPaBHEHWUIA, CUCTEM YPaBHEHWIA
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OK 04, OK 05, N1P8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, INMP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP62, MNMP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP62, MNP63,
MPy7

OK 04, OK 05, /1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNMP63,
MPy7

OK 04, OK 05, /1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

OK 04, OK 05, /1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP62, MNP63,
MPy7



Tema 2.13.
Norapnmel B
Nnpupoe 1 TeXHNKe

Tema 2.14.
[NpumeHeHne
norapugmos K
peLLeHu1Io 3aaau
Pasgen 3 Mpambie n
Tema 3.1.

OCHOBHble NMOHATUA
CTepeomMeTpumn

Tema 3.2.
Mpsamble n
MN/IOCKOCTU

MpakTuueckoe 3aHsTue Nell. PelleHme norapuMmyeckmnx
HEpPaBEHCTB

TeopeTuueckoe sansaTue. [pUMeHeHNe norapngpma
VcTopusa passutua matematuku. JlorapumMmyeckas cnvpab
B npupofe. Ee matematnyeckume CBOMCTBA

TeopeTnueckoe 3ausTue. VICMOMb30BaHWe  rpauKoB
(hYHKUMIA 418 uccnefoBaHns NpoLeccoB M 3aBUCUMOCTEA
Wcnonb3oBaHne rpamkoB (yHKUUA A0S UCCnefoBaHUA
MPOLECCOB M 3aBUCMMOCTEW, KOTOPble BO3HMKAKOT Mpw
peLleHnn 3aa4d 13 pas/IMyHbIX 061acTeil HayKn U peaibHOM
XN3HW

TeopeTnueckoe 3aHsTue. PelleHWe 0rapuMmUUeckmx
YPaBHEHUI 1 HEPaBEHCTB

KoHTponbHada paboTa

NA0CKOCTKM B NpoCTpaHCTBE

TeopeTunyeckoe 3aHsaTne. AKCMOMbI CTEPEOMETPU
CrepeomeTpua. OCHOBHble MOHATUA CTePeOMETpUU. TouKa,
npsaMas,  MA0CKOCTb,  NPOCTpaHCcTBO.  [oHATME 06
aKCMOMaTMYeCKOM MOCTPOEHUM CTEePeoOMeTpun:  aKCUOMbI
CTepeoMeTpUn N CNeLCTBUA U3 HUX

TeopeTuueckoe 3aHaTue. [apainesbHOCTb NPAMbIX, NPSAMON U
M/10CKOCTU
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OK 04, OK 05, /P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MPG3,
MPy7

OK 01, OK 04, OK 05, J1P8, J1P33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, P62,
MPe63, Mry7

OK 04, OK 05, J1IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, P69,
MPy1,MPy14

OK 04, OK 05, J1IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP69,
MPy1, NPy14



B MNPOCTPaHCTBeE.

NapannensHocTb

npsMbIX, NPSAMOIA 1

NIOCKOCTH,
NJ0CKOCTEN

Tema 3.3.
NepneHanKynap-
HOCTb NPSAMBIX Y
NAOCKOCTeEN

Tema 3.4.

Yol Mexay

npAMbIMIA
MNJ10CKOCTAMU

n

MapannenbHble MNpsMble B MpPOCTpaHCTBe. [MapannenbHOCTb
npsMO M NI0CKOCTU. TMpu3HaK napaniefiHOCTU MPAMOR 1
M/10CKOCTK

TeopeTunyeckoe 3aHsTue. B3auMHOe pacnonoxeHue NpambIx B
NpoCTpaHCTBe

CkpewyBatolimecs  npsmble.  Tpu  ciyyas  B3avIMHOMO
pacrnofiokeHMst  MPsSIMbIX B MPOCTPaHCTBE.  YTNbl  C
COHanpas/IEHHbIMM CTOPOHaMK. YTON MEXAY MPsiMbIMU
TeopeTuueckoe 3aHaTue. [lapasinesibHOCTb  MJIOCKOCTEN
MapannensbHble  NIOCKOCTW,  CBOWCTBA  NapasiebHbIX
NNOCKOCTe. [pocTeilume NPOCTPaHCTBEHHbIE (UIypbl Ha
M0CKOCTN: TeTpassp, Kyb, napannenenvnes, MOCTPOeHWe
CceyeHui

TeopeTuyeckoe 3aHaTue. [1epneHANKYNAPHOCTb NPAMbIX U
MI0CKOCTEN

MepneHanKyNApHOCTb NpAMON 7 NIOCKOCTW:
neprneHAnKyNsapHble npsMble B MPOCTPaAHCTBE, MpsAMble
napansiefibHble U NeprneHanKynapHble K NAOCKOCTH, NPU3HaK
nepneHaVKYNApHOCTA NPAMOWA M M/IOCKOCTK, Teopema o
NpsIMOIA NepneHANKYNAPHON MI0CKOCTH

TeopeTunyeckoe 3aHsATMe. YT/bl B NPOCTPaAHCTBE

Yr/ibl B NPOCTPAHCTBE: Yron MeXAy NPsIMOA N MIOCKOCTbIO,
[BYTPaHHbIN Yrof, IMHENHbIA Yron ABYrpaHHOro yrna

TeopeTuyeckoe 3aHATue. [1epneHANKYNAP N HaKNOHHbIE

MeprneHauKynsp W HaKIOHHbIE: PacCTOsHWE OT TOYKU [0
MAOCKOCTM, PaccTosiHMe OT NPsMOA 10 MNIOCKOCTM, MPOEKLMS
(mrypbl Ha MIOCKOCTb. [epneHanKynspHOCTb MAOCKOCTEN:
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OK 04, OK 05, J1P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P61, P69,
MPy1, MNMPy14

OK 04, OK 05, J1P8, /IP33, 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,

MPS55, MP56, MP57, T1P61, P69,
MPy1,MPyl14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP69,
MPy1, MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP69,
MPy1, MPy14, MPy15



Tema 3.5.
Mpambie n

NJ0CKOCTU B

NPaKTUYECKMX
3afavax

Tema 3.6.
OCHOBHbIe
MPOCTPaHCTBEHHbIE
qurypel 1M ux
B3aMMOpacnonoxe
HYe

npu3HaK nepneHAKyIApHOCTM ABYX NIOCKOCTel. Teopema o
TPEX NepneHAnKynsapax

Teopetnueckoe 3aHATue. [IpAMble X MNJOCKOCTUM B
NPaKTUYecKnX 3agadax

PacnonoxeHvie NPsMbIX 1 NIOCKOCTEN B OKPYXKatoLLeM Mupe
(Mpvpogde, WCKYcCTBE, apXWUTEKTYype, TexHWUKe). PelueHve
NPaKTUKO-0PUEHTMPOBAHHbIX 334au

Teopetnueckoe 3aHsTve. OCHOBHble MNPOCTPAHCTBEHHbIE
(mrypsl

B3avMHOe pacnonoxeHve nNpsAMbIX W MNIOCKOCTEW B
npocTpaHcTee. MocTpoeHne ceyveHuii

Pasgen 4. KoopanHaTbl 1 BEKTOPblI B MPOCTPaHCTBE

Tema 4.1.
BekTopbl B
MPOCTPaHCTBE.
[JevictBus ¢
BeKTOpamu

Tema 4.2.
KoopaunHatsl B
MpPOCTPaHCTBe.

TeopeTnyeckoe 3aHATMe. BEKTOP Ha MMOCKOCTM U B
NpPOCTPaHCTBE

Bektop Ha nnockoctm u B npocTpaHcTBe. CrioxeHue W
BblUMTaHMe BEKTOPOB. YMHOXEHMe BeKTOpa Ha uWCHO.
Pa3fio)keHne BeKTopa Mo TPEM HEKOMI/IaHAPHLIM BEKTOpaM.
MMpasuno napannenenvnefa. PelueHue 3agad, CBA3AHHbLIX C
NpYMeHeHNeM Npaswn AeACTBUI C BEKTOPaMU
TeopeTuueckoe 3aHaTMe. PelleHVe 3afad, CBA3aHHbLIX C
NpUMeHeHNeM Npasun AeNCTBUIM C BEKTOpaMm

PeweHne 3agay, CBA3aHHbIX C MNPUMEHEHWEM MpaBu/
[eViCTBUIA C BEKTOpamm

TeopeTuueckoe saHaTue. [leKapToBa cMCTEMa KOOpPAMHAT B
NpPOCTPaHCTBE
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OK01.0K 04, OK 05, MK 1.1,
NP8, /IP33, MP28, MP30, MP3L,
MP33, MP36, MP37, MP55, MP56,
MP57, MP61, MP69, MPy1, MPy14,
MPy15

OK01.0K 04, OK 05, MK 1.1,,

NP8, /IP33, 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, INMP61,
MP613, MNMPy17

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP613, MNPy17
OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy7



MpocTeiiwmne
3afauv B
KoopauHaTax

Tema 4.3.
MpakTnKo-
OPVEHTMPOBAHHbIE
3aiaum Ha
KOOpAMHATHOW
NAOCKOCTK

Tema 4.4.

MpsMOYyronbHas CcuUCTEMa KOOpPAMHAT B MNPOCTPAHCTBE.
PaccTosiHVe Mexay AByMsi Toukamu. KoopauHaTtbl cepeanHbl
OTpe3Ka

TeopeTuueckoe 3aHsiTue. KoopanHaTbl BEKTOpa
MpocTeiilume 334auM B KOOpAMHATax. Yron Mexay

BEKTOPaMM. CKansipHoe  MpOW3BeAeHWe  BEKTOPOB.
BblucneHne yrnoB Mexay mnpsMbIMA 1 MIOCKOCTSIMMN.
KoopanHaTHO-BEKTOPHbII METO/ npw pPeLLeHUM

reoOMeTpPnYeCKnX 3aau
MpakTuyeckoe 3aHaTue Nel2. BbINONHEHWE [LeACTBUIA Haf
BEKTOpaMVl B MPOCTPaHCTBE

TeopeTuueckoe 3aHsiTMe. [1pPaKTUKO-OPUEHTUPOBAHHbIE
3afa4vn Ha KOOp,ﬂ,MH&THOVI MNJOCKOCTU

KoopanHatHasa naockocTb. BblumcneHue paCCTOﬂHMIZ n
nnowaaen Ha KOOpAMHATHON NAOCKOCTU. KONM4ecTBeHHbIe
pacyeTbl

MpakTuuyeckoe 3aHsTMe Nel3. [IpMMeHeHMe MeToAa
KOOPAMHAT NMpY PELLEHNN NPaKTUKO-OPUEHTUPOBAHHbIX 3a4a4

TeopeTnueckoe saHaTHe. PellIEHME 3a[a4 Ha KOOPAUHATbI U
BEKTOPb!
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OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61,
MP613, MPy1, MPy17

OK 05, /P14, NIP23, JIP24, JIP25,
NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1,
MPy17, MPy18

OK 01, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OKO01,MK 1.1, /P14, NIP23,
NP24, NP25, 7TP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP12,

MP13, MP17, MP18, MP19, MP21,
MP36, MP42, MP46, MP61,
MP613, MPy1, MPy17, MPy18
OK 05, /IP14, NIP23, NIP24, JIP25,
NP26, MP1, MP2, MP3, MP4,



PewleHve 3aga4y Ha
KOOpAWHaTbI n
BEKTOpbI

KoopanHaTHO-BEKTOPHbII MeTOf npu peLleHnm
reoMeTpUYECKMX 3afad. PelleHve 3a4a4y, CBA3AHHbIX C
NPUMEHeHNeM npasBw/i  [eACTBMIA C BekTopaMu. 3ajauu
NIaHUMETPUN 1 CTEPEOMETPUN U METOLbI UX PELLEHNS

Pa3gen 5. OCHOBbI TPUTOHOMETPUU. TPUTOHOMETPUYECKUE DYHKLUN

Tema 5.1.
OcHOBbI
TPUrOHOMETPUM

Tema 5.2.
OcCHOBHbIe
TPUTrOHOMETPUYEC-
Kune TOXAecTea

TeopeTuyeckoe 3aHAaTMe. TPUTOHOMETPUYECKME (YHKLMM
4MCOBOro aprymeHTa

TpuroHomMeTpryeckas OKPY>KHOCTb. PaamaHHaa mepa yrna.
OnpefeneHne TPUFOHOMETPUYECKUX (DYHKLUMWIA 4MCNOBOrO
aprymeHTta 3HaKW CMHYCa, KOCMHYCa, TaHreHca W KOoTaHreHca
Mo YeTBePTAM

TeopeTnueckoe 3aHaTme. OBpPaTHbIE TPUIOHOMETPUYECKNE
(OYHKLMM YMCNOBOrO aprymMeHTa

APKCVHYC, apKKOCUHYC, aPKTaHTeHC YMC/I0BOrO aprymMeHTa
TeopeTtuueckoe 3aHsTue. OCHOBHble TPUTOHOMETPUYECKNME
TOX/JecTBa

TpuroHometpuyeckne Toxgectsa. CMHYC, KOCUHYC, TaHreHC
N KOTaHreHC YrnoB a u - a. ®opmynbl NpuBeaeHUS.
TeopeTunueckoe 3aHsiTue. OCHOBHble TPUTOHOMETPUYECKME
(hopmy /bl

CUWHYC, KOCMHYC W TaHreHC CyMMbl W pasHOCTU [ABYX
aprymeHTOB. TaHreHC CyMMbl W PasHOCTM apryMeHTOB.
dopmynbl  ABOWHOrO  aprymeHta. [lpeobpa3oBaHue WU
BbIUYMC/IEHME YMCIOBbIX 3HAYEHWI  TPUrOHOMETPUYECKMX
BbIP&XXEHUA  C  UCMONb30BaHWEM  (hOpPMYST  4BOMHOrO
aprymeHTa, (hopmyn NOHMKEHUS CTeNeHN
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MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MNPy,
MPy17, MPy18

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

OK 04, OK 05, J1IP8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, J1P8, NNP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNPy7



Tema 5.3.
lNepunoanyeckme
(hyHKLMN.
TpuroHomeTpuyec-
Kune yHKUmn

Tema 5.4.
Mpeobpa3oBaHue
rpagpunkos
TpUroHomeTpuyec-
KNX (OyHKLNIA

TeopeTnuyeckoe  3aHATHE. lMpeobpasoBaHMe  CyMMbI
TPUrOHOMETPUYECKUX (PYHKLNI

Mpeobpa3oBaHe CYMMbl TPUTOHOMETPUYECKUX (DYHKUMIA B
npou3BefeHne 1 Npou3BeLeHUs B CyMMY

MpakTuueckoe 3aHaTue Neld. [lpeobpa3oBaHne WU
BbIYMC/IEHNE YWCMOBbLIX 3HAYEHWUN TPUTOHOMETPUYECKUX

Bblpa)KeHVIVI c MCMo/1b30BaHNEM OCHOBHbIX
TPUTOHOMETPUYECKUX TOXKAECTB
TeopeTuyeckoe 3aHATHe. Mpeobpa3oBaHue

TPUTOHOMETPUYECKNX BbIPXKEHWIA

KoHTponbHaa paboTta

TeopeTnueckoe 3aHATMe. [PUTOHOMETPUYECKas (YHKLMA
Y = COS X, €e CBONCTBa U rpagnk

Mepuognyeckne  yHkumn.  O6nacTb  onpefeneHns  wu
MHOXECTBO  3HAYeHWn  TPUFOHOMETPUYECKUX  (PYHKLMWIA.
UETHOCTb, HeyéTHocTb. CBOMCTBA W rpauK  (yHKUUN
y =cos X

TeopeTuuyeckoe 3aHATMe. TPUrOHOMETPUYECKas (YHKLMS
y = sin X, ee CBONCTBA 1 rpatmk

CsoiicTBa 1 rpatmk YyHKLMKM Y = sin X

TeopeTnueckoe 3aHaTue. TPUrOHOMETPUYECKME (PYHKLMN
y =tg X, y = Ctg X, X CBOWCTBA U rpatinku

CsolicTBa 1 rpatmkn yHKUMM y = tg X, y = ctg X
TeopeTuueckoe 3aHsTue. [lpeobpasoBaHMe rpafukos
TPUTOHOMETPUYECKUX (DYHKLMI

Cxatne W pacTskeHWe rpauKoB TPUTOHOMETPUYECKUX
(hyHKLWA.

Mpeobpa3oBaHue rpathMkoB TPUTOHOMETPUYECKUX (DYHKLIMI
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OK 04, OK 05, J1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, INPy8

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, TPy8

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP65, NPy8



Tema 5.5.
OnucaHne
NPOWN3BOACTBEHHbIX
npoLeccos c
NMOMOLLbLO

rpatmKoB (PYHKLWMIA

Tema 5.6.
ObpaTHble
TPUroHOMeTpUYec-
Kune YyHKLUN
Tema 5.7.
TpuroHomeTpunyec-
Kune ypaBHEHNA

TeopeTuueckoe  3aHaTue.  MICNonb3oBaHMe  CBOWCTB
TPUrOHOMETPUYECKNX  (PYHKUMIA B NPOGeCcCUOHaNbHbIX
3afavax

OnuncaHre nNpPOM3BOACTBEHHBLIX MNPOLECCOB C  MOMOLLbHO
rpaukos (hyHKLUWA. Vicnonb3oBaHue CBOICTB
TPUrOHOMETPUYECKUX  (PYHKUMIA B MPOECCUOHANbHbIX
3afjayax

TeopeTnueckoe 3aHATHUE. Mcnonb3oBaHne  rpamkoB
(hYHKUMIA 415 UccnefoBaHNA NPOLLECCOB M 3aBUCUMOCTEN
OnucaHve MPOU3BOACTBEHHbLIX MPOLECCOB C MOMOLbHO
rpatmkoB MyHKLUMIA. Micnonb3oBaHme rpatiMkoB PyHKUWIA ANns
nccnefoBaHUs  MPOLECCOB M 3aBUCUMOCTEN,  KOTOpble
BO3HMKAIOT MNPV pelleHnn 3agady u3  Apyrux  y4debHbIX
AUCUMNIIVH 1 peanibHOM XN3HW

MpakTnyeckoe 3aHATUE Ne15. OnucaHue
NMPOM3BOACTBEHHbLIX MPOLLECCOB C MOMOLLBIO  FpafuKoB

(hyHKUMI

TeopeTunueckoe 3ansatme. OBpaTHble TPUrOHOMETPUYECKME
(OYHKLMM

ObpaTHble  QyHKUnW. O6paTHble  TPUrOHOMETPUYECKUue
(hyHKUMK. X cBOIMCTBA U rpatmkm

TeopeTnyeckoe 3aHATHeE. PelueHne NPOCTENLLNX
TPUTOHOMETPUYECKNX YPaBHEHWI

PeLleHe NPoCTeNLIMX TPUTOHOMETPUYECKUX YPaBHEHWI
TeopeTuueckoe 3aHsiTMe. PelleHWEe TPUTOHOMETPUYECKUX
ypPaBHeHWI
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OKO1.MK 1.1, JIP23, JIP24,
NP25, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, P65, NPy8

OKO01,MK 1.1, N1P23, N1P24,
NnP25, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, NMP65, MNPy8

OKO01.MK 1.1, N1P23, N1P24,
NnP25, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, P65, INMPy8
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, INPy6,
MPy7
OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP63, MPy7



Tema 5.8.
TpuroHomeTpuyec-
Kne HepaBeHCTBa

MeTog pas3noXxxeHus Ha  MHOXUTENN. PewueHve
TPUTOHOMETPUYECKUX ypaBHEHI/II7I METOAOM pas3noXeHnda Ha
MHOXUTeNn. MeTof BBeAEHMSI HOBOIN NMepeMeHHON. PelueHme
TPUrOHOMETPUYECKMX YPaBHEHWUI METOAOM BBEAEHWS HOBOM
nepeMeHHOM

TeopeTnyeckoe 3aHATMeE. OpHopofHble
TPUTOHOMETPUYECKNE YPaBHEHUA

OfHOpofHble  TPUTOHOMETPUYECKME  YpaBHEHMS  NepBOi
cTeneHn. OfHOPOAHblIE TPUTOHOMETPUYECKME YpaBHeHUA
BTOPO CTeneHu

MpakTuyeckoe 3aHATUE Nel6. PeLueHns
TPUTOHOMETPUYECKNX ypaBHeHI/II7I OCHOBHbIMW METO4aMU

TeopeTuyeckoe 3aHaATHE. PeLueHme MPOCTENLLNX
TPUTOHOMETPUYECKNX HEPABEHCTB

PelleHune I'IpOCTGVILLII/IX TPUTOHOMETPUYHECKNX HEPABEHCTB C
MOMOLLbHO e4NHNYHOIA OKPYXXHOCTM

TeopeTnyeckoe 3aHATME. PelleHve TPUTOHOMETPUYHECKUX
HepaBEHCTB

PelueHne TPUTOHOMETPNUYECKNX HEPaABEHCTB OCHOBHbLIMU
MeToaMu

TeopeTnyeckoe 3aHATHeE. TpuroHomeTpruyeckune
Bblpa>KEHUA, YPaBHEHNA N HEPABEHCTBA

KoHTponbHasa paboTa

Pasgen 6. NMponssogHaa PYHKLUNKN, ee NPUMEHEHUE

Tema 5.9.

PelueHne KENED
TPUTOHOMETPUN
Tema 6.1.
MOHOTOHHOCTb
(yYHKUNN.

TeopeTnyeckoe  3aHATHE. MOHOTOHHOCTb  (DYHKLMMN.
SKCTPEMyMb!
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OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MNMPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P63, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, IMNMPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy9



Tema 6.5.
Pun3nyecknii
CMbICN
NMPON3BOLHON B
npodgeccrnoHanb-
HbIX 3afa4ax
Tema 6.6.
[MpumeHeHne
MPOV3BOLHON K
1cecnefoBaHunIo
(hYHKLMIA Ha
MOHOTOHHOCTb U
3KCTPEMYMb!

Tema 6.7.
ViccnepoBaHue
(hyHKLMIA
NnocTpoeHue
rpamkoB

CocTaB/fieHve ypaBHeHUs KacaTe/lbHOM K rpatinky (pyHKLUM
MpakTuueckoe 3aHATMe Ne18. PeLleHue 3a4a4 (PU3NYecKoro
COZleP>XXaHns C MOMOLLbHO NEepBOI MPOU3BOAHOM

TeopeTuueckoe saHaTMe. MOHOTOHHOCTb (PYHKLN.
BospacTaHue 1 y6biBaHMe  (DYHKUMKW,  COOTBETCTBME
BO3pacTaHMs 1 y6bIBaHWS PYHKLMM 3HAKY NPOV3BOAHOM

TeopeTnyeckoe 3aHsaTMe. TOUYKN IKCTPEMYMa
TouKM 3KCTpeMyMa. 3afaum Ha MaKCUMyM U MUHUMYM

TeopeTuueckoe 3aHaTue. [IpUMEHEHMe NPOU3BOAHOM K
ncecnefoBaHno yHKLMIA

MpyMeHeHVe NPOU3BOAHON K WCCNEAOBaHWMIO (DYHKLUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

TeopeTuueckoe  3ausaTue.  lMccnefoBaHne — (DYHKLMIA
MeToZamm AnddepeHLManbHOro NCHUCIEHNS

AropuUT™M  UCCNefoBaHMs  (PYHKUMIA € MOMOLLbIO
NMPON3BOAHONA.

TeopeTuueckoe 3aHaTue. lMccnefoBaHne (YHKUUA 1
NOCTPOeHVe rpaKoB

MocTpoeHMe rpatMkoB MHOFOY/IEHOB C UCMO/b30BaHUEM
annapara MaTemMaTM4eckoro aHaimMsa. lictopus pasBUTUS
mMaTeMaTMyecKoro aHamsa
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OKO01.MK 1.1, NP23, JIP24,
NP25, JIP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP10, MP12,

MP13, MP17, MP18, MP19, MP21,
MP36, MP42, MP46, P64,
MPyHO, MPy18
OK 04, OK 05, /1P8, JTP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPy8,
MPytO
OK 04, OK 05, /1P8, NNP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPy8,
MPytO
OK 04, OK 05, N1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPy8,
MPyrO
OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, TPy8,
MPyrO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNMPy8,
MPytO



Tema 6.8.
HaunbonbLuee
HavMeHbLLee
3HauveHus qy
Ha oTpe3ske

Tema 6.9.
HaxoxaeHwve

n

HKLW

OonNTUMasIbHOIr 0

pesy/bTata
MOMOLLbIO
NpPOV3BOAHOM

c

B

NPaKTUYECKUX

3afava

Tema
PewleHne
lMpoun3BogHas

6.10.
3a/au.

MpakTuyeckoe 3aHaTue Nel9. MccnefoBaHue YHKUWA W
MOCTPOEHUSA X FPaPUKOB C MOMOLLbHO MPOV3BOAHON.

TeopeTuyeckoe 3aHaTue. Hanmbonbllee W HanMMeHbLLEe
3HaYeHMs (PyHKUMM

HaxoxgeHve HambosMblIero ¥ HauMeHbLUero 3HayeHus
(yHKUMM Ha oOTpe3ke. [MpvMeHeHWe nNPOM3BOAHON A1
Hax0XKAeHWA Haunyyllero peLleHns B NPUKNaAHbIX 3agadax,
[N onpefeneHns CKOpoCTK npouecca, 3afaHHOro opmMyson
NIn rpanKom

TeopeTuueckoe 3avsTue. [IpYMEHeHMe  MPOU3BOAHONA
(OYHKLMW MY peLLeHrm 3a4a4 Ha ONTUMU3aLmMIo
HaxoxpaeHve Hambo/bllero W HaMMeHbLUEro 3HauveHui
(hYHKUMIA Npy peLLeHnm 3afa4 Ha ONTUMU3aLMIo
MpuknagHble  33gjaun, B  TOM  4uCle  COUMabHO-
9KOHOMWYECKOro U (PU3NYECKOro Xxapakrepa, WX peLleHune
cpeAcTBamMy MaTeMaTUYECKOro aHan3a

MpakTuyeckoe 3aHATMe Ne20. HaxoxaeHne onTUMasibHOro
pesynbTata C MOMOLLbHO MNPOM3BOAHON B MPaKTUYECKMX
3afa4ax

TeopeTuueckoe saHstue. [AuddepeHupoBaHne (YHKLMA.
WccnenosaHme  YHKUMIA € MOMOLLBIO  MPOU3BOAHOIA.
Haun6o/blilee N HaMeHbLLEe 3HaUYeHNS DYHKLIN

OK 04, OK 05, NP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNPy8,
MPyHO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMP64, MNPytO

OKO1,MK 1.1, /IP23, J1P24,
NP25, 1P26, MP1, MP2, MP3,
MP4, MP5, MP6, MP10, MP12,

MP13, MP17, MP18, MP19, MP21,

MP36, MP42, MP46, P64,

MPyHO, MNMPy18

OKO01,MK 1.1, NIP23, NP24,
NP25, NIP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP10, MP12,

MP13, MP17, MP18, MP19, MP21,
MP36, MP42, MP46, P64,
MPytO, MPyIO
OK 04, OK 05, /IP8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPytO



(hyHKLMK, €6 KoHTponbHas pa6oTa

NPUMEHEHNE

Pasgen 7. MHOrorpaHHUKu 1 Tena BpalweHns

Tema 7.1.
MHororpaHHuKuM

Tema 7.2.

Mpusma. Mpsamvas u
npasun/bHas
npu3mbl

Tema 7.3.
MNapannenenunes,
Ky6

Tewma 7.4.
Mupamnga.
MpaBunbHas
nupammnaa.
YceyeHHas
nupammnga
Tema 7.5.
bBokoBad 1 nosHasa
NMoBepXHOCTb
Npu3Mbl,
nupamuapl
Tema 7.6.

TeopeTuueckoe 3aHsiTue. MHOrorpaHHMKu
MHororpaHHble yribl. NoHATHMe MHOrorpaHHuKa. Bobinykible
MHOrOrpaHHuKN. Pa3BépTKa MHOrorpaHHuKa.

TeOpeTI/I‘-IECKOG 3aHdTune. I_IpI/I3Ma
OnpegeneHne npusmbl. [Mpsmas 1 npaBWibHAs NPU3MbI.
HaknoHHas npuama. OCHOBHbIE 31EMEHTbI

TeopeTuyeckoe 3aHaTue. [apannenenunes, Ky6.
Mapannenenunea, cBOlicTBa MpPSIMOYTO/IbHOT O

napannenenunefa, ky6. CeueHvie Ky6a, napannenenuneia

TeopeTuueckoe 3aHsaTue. [Nupammga

OnpegeneHne  nupamuabl.  [paBunbHas  nupamuga.
YceuéHHas nupamuaa. TeTpasgp. OCHOBHblE  3MEMEHTHI.
CeueHue npamMuabl. BbluncneHue 3N1EMEHTOB

MHOTOrpaHHUKOB: pEbpa, AnaroHaau, yribl

TeopeTuueckoe 3aHsTue. BOKOBas M MOMHas NMOBEPXHOCTb
NpU3Mbl, NpaMugpl

Mnowaab 6GOKOBOM M MOMHOM MOBEPXHOCTM  MPU3MbI,
nMpammabl.

TeopeTuyeckoe saHaTue. [iBmxeHne. CUMMETPUSA
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP61,
MP610, MNPy14

OK 04, OK 05, MP61, MP610,
MPy14

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP610, NPy14

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP610, MNPy14

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61,
MP610, MPy14, MPy15

OK 04, OK 05, J1IP8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 7.10.
KoHyc, ero
COCTaB/AoLLMe.
CeyeHune KoHyca

Tema 7.11.

Y CeUYeHHbIi KOHYC.
CeyeHne
YCEYEHHOro KoHyca

Tema 7.12.
LLlap u cepa, nx
cevyeHms

Tema 7.13.
MoHsiTHe 06
06beme Tena.
O6bembl
MHOTOrpaHHUKOB U
TeN BpaLLeHns

TeopeTnueckoe 3aHaTue. KOHYC, €ero cocrtasnstoLye.
CeyeHune KoHyca

KoHyc 1 ero anemeHTbl. CeuyeHue KOHyca (napasnenbHoe
OCHOBaHWMIO W MPOXOAALLee Yepe3 BepLUMHY), KOHWUYecKue
ceyeHus. Pa3BepTKa KOHyca

TeopeTuueckoe 3aHATMe. YCEYEHHbIM KOHyc. CeueHue
YCEYEHHOro KoHyca

YceueHHbI KOHyc. Ero obpasyrowas n Bbicota. CeuyeHue
yCeueHHOro KoHyca

TeopeTnueckoe 3aHATMHe. HaxoxxaeHwve 3/1IEMEHTOB
UnInMHApa N KoHyca

TeopeTuueckoe 3aHaTue. LLap v cepa, nx ceveHns

Cepa © Wwap: LUeHTp, paguyc, [AuvameTp; noLlagb
MOBEPXHOCTM c(epbl. B3aMmHoe pacrofiokeHne ciepbl U
N/IOCKOCTW; KacaTte/ibHas Ni0CKOCTb K cdepe. 306paxkeHne
cthepsl, LWapa Ha naockocTu. CeyveHns Lwapa

TeopeTnueckoe 3aHaTne. OObEMbI MHOMOrpaHHUKOB M Ten
BpaLLleHns

MoHATMEe 06 06bEMe. OCHOBHbIE CBOWCTBA OOLEMOB TESI.
O6BEM Nupamuabl, NPU3MbI LANMHAPA, KOHyca. O6bEM Lapa
1 naowasb cgepbl

MpakTuueckoe 3aHATHe Ne21. PeLLieHWe 3a4a4 NpUKNagHoro
XapakTepa Ha BblUMCeHMe 06bEMOB FreOMETPUYECKNX TeN
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OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP610, MPy14

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TP61,
MP610, NPy14
OK 04, OK 05, N1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P61,
MP610, NPy14

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P61,
MP610, NPy14

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP610, MNMPy14, MNPy15

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP610, NPy14, MNPy15



Tema 7.14.
O6beMbl 1
nnowaam
NMOBEPXHOCTE
NoAOGHbIX Ten
Tema 7.15.
KombunHaumm
MHOFOrpaHHUKOB U
Ten BpaLLeHms

Tema 7.16.
Komb6uHaumm
reoMeTPUYECKNX
Ten Ha NpakTuKe

TeopeTuueckoe 3anaTtue. [1040OHbIE TeNa B MPOCTPAHCTBE
Mono6Hble Tena B npocTpaHCTBE. COOTHOLUEHUS MeXay
NAoLWaAsMN MOBEPXHOCTEN 1 06bEMaMU MNOJO6HbIX Ten

TeopeTuyeckoe 3aHaTre. KOMOBUHALMN MHOrOrpaHHNKOB U
Ten BpaLeHus

MHoOrorpaHHuK,  OMnMcaHHbIn ~ oKono  cepbl.  Cdepa,
BMMCAaHHas B MHOFOrpaHHMK WA B TeNo  BpaLeHus.
MHororpaHHuK, BN1CcaHHbIN B TeNo BpawleHus. KombrHawmm
reoMeTPUYECKNX TeN

TeopeTuueckoe 3aHsTue. MCNOMb30BaHWE KOMOMHALWMI
MHOFOrpaHHUKOB 1 TeN BpaLLeHMs Ha NpakTuKe
cnonb3oBaHne  KOMOWMHaUMiA  MHOFOrpaHHWKOB W Ten
BpaLLeHMs B MPaKTUKO-OPUEHTUPOBAHHbIX 3afadax

MpakTuueckoe 3aHATe Ne22. PellleHMe 3aa4 NpUKIagHoro
XapakTepa Ha BblMUCNAEHME M/OLWAAein  NOBEPXHOCTEMN
reOMEeTPUYECKMX Ten

Pasgnen 8. MepBoo6pasHas PyHKUUM, ee NPUMeEHEHUE

Tema 8.1.
MepBoo6pa3Has

(OYHKLMN

TeopeTuueckoe 3aHaTtue. [lepBoobpasHas  (hyHKUMW.
MpaBMna HaxoXAeHVs NepBo06Pa3HbIX

3aauya 0 BOCCTAHOB/IEHWWN 3aKOHA [BVXKEHWSI MO WM3BECTHOM
ckopocTu. TloHsATME WHTerpupoBaHus. O3HaKOM/EHWE C
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OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP610, MNMPy14, MNMPy15

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P61,
MP611, MNPy15

OKO01,MK 1.1, /P23, NP24,
NP25, 1TP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP10, MP12,

MP13, MP17, MP18, MP19, MP21,

MP36, MP42, MP46, P61,
MP610, MPy14, MPy15, MPy18

OKO01,MK 1.1, IP23, /IP24,
NP25, NTP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP10, MP12,

MP13, MP17, MP18, MP19, MP21,
MP36, MP42, MP46, P61,
MP610, MPy14, MPy15, MPy18

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNMPytO



Tema 8.2.

Mnowaab
KPUBO/IMHEHOM
Tpaneumm.
dopmyna HbloTOHA
- NeilbHuua

Tema 8.3.
OnpefeneHHsbIn
NHTerpan B
NPOohecCMoHabHOIA

NOHATMEM MHTErpasa 1 nepeoobpasHo anis yHKummn y=f(x).
PellieHVe 3a1a4 Ha CBA3b NepBOO6PA3HON U ee NMPOW3BOLHONM,
BbIUMC/IEHME NEPBO0OOPA3HON ANa AaHHON yHKUmK. Tabnmua
(opMyn 418 HaxoXAeHWs  MepBoobpasHbIX.  M3ydeHue
npaswa BbIYMCIEHNSA NePBOOOPA3HOM

TeopeTnyeckoe saHaTue. HeonpeaeneHHbIN MHTerpan
HeonpefenéHHblin UHTerpas v ero ceoiicTea. VHTerpanbl oT
OCHOBHbIX 3/IEMeHTapHbIX  (PYHKUMIA  HenocpeacTeeHHOe
WHTerpupoBaHue. HTerpupoBaHve  (QYHKUUA  MeTOAOM
3ameHbI MepemMeHHON.

TeopeTnueckoe 3aHaTue. [lnowanb  KPUBOIUHENHOW
Tpaneuuu

3afaumn, NpuBOAALLME K MOHATUIO OMNpPefeNieHHOro MHTerpana
- O BbIYMCMEHUM NNOWAAN KPUBOMHEHOW Tpaneyun, o
nepemeLleHNn ToYKWU. [OHATME onpefenéHHOro MHTerpana.
CeomMeTpUYECKMiA 1 (DU3NYECKUIA  CMbICAT  OMNPeAeneHHOro
nHTerpana. ®opmyna HetoToHa— JleinbHuLa
TeopeTuueckoe 3aHaTne. PopMyna HblOTOHa - JleibHMLa
CeOMETPUYECKMIA U (PM3NYECKMIA CMbICT  OMpefeieHHOro
nHTerpana. ®opmyna HetoToHa— JlelibHMLA
TeopeTuueckoe 3aHaTUe. BbluMCNeHMe onpefeneHHOro

NHTerpana

BbluncrieHne MHTErpasioB  METOAOM  HemnocpefcTBEHHOro
NHTErpupoBaHnA.

MpakTnyeckoe 3aHATUE Ne23. PelleHne 3a/a4

reOMETPUYECKOro COZIEPXKaHMst C MOMOLLbI0  OMnpeaeNnEéHHOro
UHTErpana

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP64, MNMPytO

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPytO

OK 04, OK 05, 11P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, MNPyHO

OKO01,MK 1.1, IP14, NP23,

NP24, NP25, NP26, MP1, MP2,

MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP21,



[eATEeNbHOCTU N
XU3HU

Tema 8.4.
PelleHune 3aaa4 Ha
HaxoXaeHme
nepBoobpasHol 1
ee NpYMeHeHNne

MpakTuueckoe saHsTue Ne24. PelleHKe 3a4a4 U3N4eCKoro
COZlepXKaHns C NOMOLLbHO OnpeAeneHHOro NHTerpania

TeopeTnyeckKoe 3aHAaTHe. I'IepBOO6pa3HaF| N UHTETpavl

KoHTponbHas paboTa

Pasgen 9. Teopusa BepOATHOCTEN M cTaTUCTUKA

Tema 9.1.
MpeacTaBneHve
JaHHbIX 1
onucare/bHas
cTaTUCTUKa
Tema 9.2.
CocrtaBneHue
Tabnmy, n
[narpaMmm Ha
NpakTuK

Teopetuueckoe saHaTue. CTaTUCTUKA

MpeacTaBneHne [daHHbIX C MOMOLLbK Tabnul 1 auarpamm.
CpeaHee apudMeTMYecKoe, MefuaHa, Haubonbluee WU
HaVMEHbLLIEE 3HAYeHWs, pasMax, AWUCNepcus, CTaHAapTHOe
OTK/IOHEHWE YMC/OBbLIX HAb0pPOB

TeopeTuueckoe 3aHaTue. OO6paboTKa CTATUCTUYECKUX
JaHHbIX

MepBuYHas 06paboTka CTaTUCTUYECKNX [laHHbIX.
pagmyeckoe uX MpeacTas/ieHne. HaxoxaeHve CpefHuX
XapaKTepucTuK, HabnwgaemblX [aHHbIX.  [1puMeHeHVe
CTaTUCTUYECKNX METOAO0B ANA peLleHnAd I'IpOd)eCCI/IOHaJ'IbeIX
3aaau

MpakTuueckoe 3aHaTMe Ne25. CocTaB/leHve Tabnuy u
AnarpaMM Ha npakTuke
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MP36, MP42, MP46, P64,
MPyHO, MPy18
OKO01,MK 1.1., /P14, NP23,
NP24, NP25, NP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP21,
MP36, MP42, MP46, NMP64,
MPyHO, MNMPy18

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, NPytO

OK 02, OK 03, /P26, MP8, MP17,
P67, MPytO

OKO01,0K 03, NK 1.1., 1P23,
NP24, NP25, J1IP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P67,
MPyHO, MNMPy18

OKO01,0K 03, MK 1.1, /IP23,
npP24, P25, N1P26, MP1, MP2,



Tema 9.3.
Onepauun Hag,
COOLITUAMM, Haf
BEPOSATHOCTAMM.
YcnosHas
BEPOSTHOCTb

Tema 9.4.
ONEMEHTHI
KOMOUHATOPUKN

TeopeTunueckoe 3aHaTue. BEpPOATHOCTL COBLITUA
CnyyaitHblin  onbIT. CnyvaliHoe co6bITMe. [poCcTpaHCTBO
aNeMeHTapHbIX  McxopoB.  Knaccudmkaums — cobbITwiA.
Onepaumn Haf COObITUAMW: MepeceyeHne, 00beaNHEHNE,
MPOTMBOMOMOXHbIE  COObITMA.  [uarpammbl  diinepa.
BepoATHOCTb CAyYailHOro cobbITs. BAM30CTb YacToThbl U
BEPOATHOCTY COObITWIA. CnyuyaiiHble OMbITbl c
PaBHOBO3MOXXHbIMU anemMeHTapHbIMU COObITUAMM.
BepoATHOCTM COGLITUIA B ONblTax C PaBHOBO3MOXXHbLIMM
3N1EMEHTaPHbIMU COObITUSIMU.

TeopeTuyeckoe 3aHaTMe. HaxoXpaeHne  BepPOSTHOCTU
CNy4anHoro cobbITus

PelleHne 3afla4 Ha HaxOXAeHWe BepOATHOCTU Cy4alHOro
cobbITHA

TeopetTuueckoe 3aHATMe. OCHOBHble TeOpembl Teopuu
BEPOSTHOCTENA

CnoxeHve  BEpPOSTHOCTEVA HesaBucumble  COBbLITUSA.
YMHOXeHMNe BEPOSITHOCTEN. Y CNOBHas BEPOATHOCTb.
TeopeTuyeckoe 3aHAaTUe. DNEMEHTbI KOMOMHATOPMKM
KombuHaTopHOE MpaBuio YMHOXeHUs.. [lepecTaHOBKM U
(hakTOpMan. Yucno couetaHMini U pasmeLleHunid. PelleHve
33fa4 Ha MOACYET uuMcna MepecTaHOBOK, COYETaHUA W
pasmeLLeHNiA
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MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P67,

MPy12, MPy18

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

OK 02, OK 03, /IP26, MP8, MP17,
P68, MPy13

OK 03, /TP26, MP8, MP17, MP68,
MPy13

OK 02, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy4



Tema 9.5.
BepoATHOCTL B
npodeccroHanb-
HbIX 3afa4ax

Tema 9.6.
Cepuun

nocnenoBaresibHbIX

ncnbITaHUM

Tema 9.7.
CnyualiHble
BE/INYMNHBI
pacnpeaeneHus.
MaTemaTtunyeckoe
oXungaHue
CnyYaiHou
BEe/IMYMHbI

7

TeopeTuueckoe 3aHATre. bMHOM HblOTOHA
TpeyronbHuK Mackand. ®opmyna 6MHoMa HbHOTOHA

TeopeTnyeckoe 3aHATMeE. BepoATHOCTb B
NpoeccnoHabHbIX 3afa4ax

BbluMcneHne BepoOATHOCTEN C  WUCMOMb30BaHWEM  (hOpMy/
KOMbUHaTOpUKKN.  OueHKa  BEpPOSTHOCTU  COObITUA B
NpogecCUoHa/IbHOM [eAaTe/IbHOCTW. PeLueHue
NpPoeccnoHasnbHbIX 3aa4 Ha BEPOSTHOCTb COObITUSA
MpakTuueckoe 3aHsiTe Ne26. MNpMMeHeHNEe BEPOATHOCTHbIX
METO/0B MpW peLLeHn NpaKTUYeCcKMX 3a4ay

TeopeTuueckoe 3ansaTue. NOBTOPHbIE UCMbITAHWS
BUHapHBIA Cny4YaitHbI ONbIT (UCNbITaHUE), YCNeX U Heygava.
HeszaBucumble ucnbiTaHns. Cepus HE3aBUCUMBIX UCMbITaHWI
[0 nepsoro ycrnexa. Cepusi He3aBUCUMbIX  UCMbITAHWM
BepHynnu

TeopeTuueckoe saHaTue. JUCKPeTHas cyyaliHas BeIMUMHA
Bugbl cnydailHbiX  BefMUMH.  OnpefenieHne AWCKPETHOM
CMYyYaHOW BENMYMHBI. 3aKOH pacnpeaeneHns ANUCKPETHOM
C/yYalHOI BETMYMHBI

TeopeTuueckoe saHaTue. YUCNOBbIE XapaKTEPUCTUKM
Uncnoeble  XapaKTEPUCTUKA  OUCKPETHOM  Cly4ailHOM
BeMUMHbI.  [1pUMepbl  MPUMEHEHUS  MaTeMaTU4ecKoro
OXWAaHWs, B TOM YmnC/ie B 3afa4ax M3 NMOBCEAHEBHOM XXM3HM.

56

OK 02, OK 05, /1P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy4
OKO01.0K 03, MK 1.1, /IP23,
NP24, NP25, 1IP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P68,
MPy13, MPy18
OKO01,0K 03, MK 1.1, /P23,
NP24, NP25, NIP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P68,
MPy13, MPy18

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

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

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



Tema 9.8.

3aKoH 60/1bLIMX
yumcen
HenpepbiBHbIE
cyYaiiHble
BE/IMYMHBI
(pacnpeseneHus).
HopmasnbHoe
pacnpefeneHue
Tema 9.9. PelleHne
3ajau
KOMOVHATOPUKMN,
CTaTUCTUKN n
Teopuu
BEPOSTHOCTEN

MaTemMaTU4eCKoe  OXuaaHue  OMHapHOM  CnydaliHOW
BE/MYMHBI. MaTtemaTnyeckoe OXMAaHWe CyMMbl CllyHaiHbIX
BEJ/TNYUH. I_GOMeTpVI‘-IECKOG, rmnepreoMeTpmnyeckKoe n
B6UHOMMaNbHOE pacnpeneneHns. Maremartmnyeckoe OoXungaHune
M Aucnepcus  reOMeTpUYeckoro 1 GUHOMKASILHOIO
pacnpeaeneHus

MpakTunueckoe 3aHaTue No27. HaxoxaeHWe YMCNOBbIX
XapaKTEPUCTUK AVUCKPETHON ClyYaitHO BENNUMHBI
TeopeTuyeckoe 3aHATMe. 3aKOH OONbLUNX YMCEN

3aKOH GOMbLUMX YMCEeN W €ro pofib B Hayke, NpUpoae U
obLecTBe. BbI6OPOYHBI METOL, UCCNef0BaHWiA
TeopeTnueckoe 3aHATMe. HenpepbIBHbIE  CMyyaliHble
BETNMYUHbI

MpyMepbl  HEMpepbIBHLIX  CyYalHbIX BEIMYUH.  PYHKUMA
MAOTHOCTW pacnpefeneHns. PaBHOMepHOe pacnpefeneHne
ero cBolicTBa. MOHATME O HOPMa/IbHOM pacrpefeneHnm

TeopeTuueckoe 3aHsTue. PelleHne 3a7a4 KOMOUHATOPUKN,
CTaTUCTMKMN N TEOPUW BEPOSTHOCTEN
PelleHune 3agay

Pasgen 10. MaTemMaTU4ecKNin NpakKTUKYM

Tema 10.1.
Matpubl 1
onpefenuTenu

TeopeTunueckoe 3aHaTe. MaTpuubl
MaTpuubl. Buabl matpuy. [eicTBus Hag MaTpuuamu.
MprmeHeHVe maTpuLy
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OK 02, OK 03, JZIP26, MP8, MP17,
P67, MPy12

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

OK 03, /TP23, JIP24, NP25, /P26,

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

MP10, MP12, MP13, MP17, MP18,

MP19, MP21, MP36, MP42, MP46,
MP67, MPy12, MPy18

OKO01,0K 02, MK 1.1, NIP23,
NP24, NP25, 7TP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, MP67,
MPy12, MPy18

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMPy1, MNPy17



Tema 10.2.
SNeMeHTHbl
BEKTOPHOM
anreépol

Tema 10.3.
KoMnieKcHble
yucna

TeopeTuueckoe 3aHaTue. OnpefenuTen.

Onpepgenutenb KBagpaTHOM MaTpuLpl. MpaBuna HaXoXaeHNs.
MwuHopbI 1 anrebpavyeckme JOMoHeHNs

MpakTuyeckoe 3aHATUe Ne28. PelLEeHNe CUCTEM NIMHENHBIX
ypaBHeHWI

MeTopg Kpamepa. MeToz [Maycca

MpakTuueckoe 3aHATMe Ne29. PeweHne 33aga4y ¢
NpPUMeHeHMeM arebpbl MaTpuLy,

TeopeTuyeckoe 3aHaTUe. DIEMEHTbI BEKTOPHON anredpbl
KomnnaHapHble BEKTOPbl. Pa3noxXeHue BeKTopa Mo Tpem
HeKOMM/IaHapHbLIM  BEKTOpaM. "eOMETPUYECKNIA  CMbICH
onpegennTens 2x2.

TeopeTnueckoe 3aHATUe. YPaBHEHNE NPAMOI U NIOCKOCTY B
MpoCTpaHCTBe

PelleHne npuknagHbIX 3a4ady

TeopeTuuyeckoe 3aHaTue.  KOMMNIEKCHble  4ucna B
anrebpanyeckoii hopme.

NoHATME KOMMMIEKCHOro Yncna. COI'IpFI)KeHHbIe KOMM/EKCHbIE
yncna, Moaynb W aprymeHtT KOMMJIEKCHOro  4ucna.
Anre6panuyeckas opMa 3anuMcy  KOMMIEKCHOro  yucna.
"eoMeTpuYecKas MHTepnpeTaUys KOMMIEKCHOro Yncna
TeopeTuyeckoe 3aHsATMeE. TpuroHomeTpuyeckas n
nokKasare/ibHasd (*)OprI 3anmncm KOMIMJIEKCHOI o Yucna
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OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP57, MPy1, MPy7, MPy17
OK 04, OK 05, /IP8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OKO01.0K 05, MK 1.1, /P8,
NP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
MP614, MNPyl
OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61,
MP614, MPy1, MPy7
OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61,
MP614, MPy1, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy11

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11



Tema 10.4.
Mpadb!

Tema 10.5.
3ajaun
MaTeEMaTNYECKO
CTaTUCTUKN

Tema 10.6.

TpuroHomeTpuueckasd W MokKasate/ibHas (opMbl  3anucu
KOMM/MEKCHOr0  uucna.  [eicTBua Hag  KOMMIEKCHbIMU
ymcnamm

MpakTuyeckoe 3aHsTMe Ne30. BbIMnonHeHWe pacyeToB C
MOMOLLbKO KOMM/IEKCHbIX YMCen

TeopeTuueckoe 3aHsatue. [pagbl

MoHaTMe rpada. CBA3HbIA rpad), AepeBo, UMKA rpad Ha
NI0CKOCTW. PellieHre NpyUKnaaHbIX 3a4ad. MNprMeHeHne rpada
B MH(popmaTuke

MpakTuueckoe 3aHsaTue Ne3l. [lpMMeHeHVe rpagoB K
PELLEHNIO 3afau

TeopeTuueckoe  3aHaTMe.  3afa4yn  MaTeMaTU4eCcKOn
CTaTUCTUKMN

BapvaunoHHblin  psg. ToAMroH 4actoT M ructorpamma.
CratucTMyecKne  XapakTepucTukuM paga  HabnogaemMbix
[laHHbIX

MpakTuueckoe 3aHATMe Ne32. HaxoXAeHWe CpeaHUX
XapaKTepucTuK, HabntoaaeMblX JaHHbIX Ha NPaKTUKe

MpakTuueckoe 3aHatue Ne33. [MpMMeHeHWe Auarpamm
dinepa-BeHHa [Ana pelleHMe TeopeTMKO-MHOXECTBEHHbIX
3afa4  npogecCroHasbHOM Hanpas/fieHHOCTK,  3ajad
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OK 02, NIP32, MP8, MP17, MP21,
MPy11

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy3

OKO1.MK 1.1, /1P23, N1P24,
npP25, NP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP10, MP12,

MP13, MP17, MP18, MP19, MP21,
MP36, MP42, MP46, MNPy3, MNMPy18

OK 02, OK 03, /1P26, MP8, MP17,
MP67, NPy12

OKO01,0K 03, MK 1.1, P23,

NP24, NP25, NIP26, MP1, MP2,

MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P67,

MPy12, MPy18

OKO01, OK 03, MK 1.1, /IP23,

NP24, NP25, JIP26, MP1, MP2,

MP3, MP4, MP5, MP6, MP10,



Nornyeckue WH(OPMATUKN 1 PYIMX  YUeBHbIX AUCLUMMAUH U AN
onepauyunn C onucaHWs peanbHbIX MPOLIECCOB U SIBNEHUI

MHO>XeCTBaMU

Tema 10.7. MpakTnyeckoe 3aHATMe Ne34. PellleHMe 3a4a4 NPUKNagHoro
PelleHve 3aa4  xapakTtepa

MaTeMaTn4yeCcKoro

NpakTUKyMa 2

MpomexyTouHasa aTTecTauus (3IK3ameH)

Bcero: 324
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MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P67,
MPy12, MPy18
OKO01,0K 03, MK 1.1, /IP23,
NP24, NP25, NTP26, MP1, MP2,
MP3, MP4, MP5, MP6, MP10,
MP12, MP13, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, P67,
MPy12, MPy18



3. YCNOoBNA PEATN3AUNN TTPOITPAMMBbBI YHEBHOI O NPEAMETA

3J1. MaTepuanbHO-TeXHNYeCKOe obecrieyeHme

[ns ocsoeHuns nporpaMmmbl yye6Horo npegmera OOIMMy.07 Martematuka B
OBMNOY «K3MT» nmeetcsa yuyebHblil KabuHeT «MaTemaTunka.

MomewieHne KabuMHeTa OCHaLWEHO TUMOBbIM 060pyAOBaHMEM, B TOM 4uCe
cneunannm3npoBaHHon  yyeb6HOW  Mebenblo UM cpeacTtBaMy  06y4eHuUs,
HeoO6Xo4AUMbIMUA AN BbINOMHEHUA  TpeboBaHWM K  YPOBHIO  MNOArOTOBKMU
obyyvarounxcs.

OcHauleHve yyebHOro kabuHera:

- nocafjouHble MecTa no KoJIM4ecTBy 06yyatoLLnxcs;

- paboyee MeCcTO npenojasarTens;

- YepTeXHble UHCTPYMEHTbI: IMHENKA, 3N/IUNC, TPaHCNoPTUp;

- CTepeoMeTpUYeCcKme Moge I MHOTOrpaHHMKOB U TeN BpaleHus;
- 3afjaHud 419 KOHTPOJIbHbIX paboT;

- NpoMeccnoHanbHO-0PUEHTUPOBAHHbIE 3aflaHUs;

- 3K3aMeHalMOHHble MaTepuansi.

TexXHuuecKne cpeacTea obyyeHus:

- MepCoHasibHbIA  KOMMbKOTEP C  JINUEH3NOHHbLIM  MPOrpamMMHbIM
obecrneyvyeHunem;

- TPOEKTOpP C 3KpaHOM.

3anbl:

BubnunoTeka, YnTanbHbIN 3a/ C BbIXOAOM B CeTb VIHTEpHeET.

3.2. VHMhopmaynoHHoe obecriedeHne peanmsaymm nporpaMmmbl

Ona peanunsaumn nporpammbl B 6MbnmoteyHom toHge OBMNOY «K3IMT»
MMEKTCS MevyaTHble W 3M1EeKTPOHHbIE 06pa3oBaTefibHble U WHMOOPMALUOHHbIE
pecypcbl 415 UCNosb3oBaHMA B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUKWN

1. Matematuka: anrebpa n Hayasa mateMaTu4yeckoro aHanmsa, reoMeTpus.
Anrebpa n Ha4yana marematuyeckoro aHanmsa: 10 K/.: 6a30Bblil yPOBEHb: YYeOHUK
B 2 yacTtax. Yactb 1/ A.l'. Mopgakosuy, MN.B. CemeHos, J1.A. AnekcaHgposa, E.JI.
MappaxaeBa. —2-e u3g., ctep. - Mocksa: NpocselieHue, 2022.

2. MaTtemaTmka: anrebpa v Hayana matemaTtMyeckoro aHanmsa, reomMeTpus.
Anrebpa 1 Ha4yana matematnyeckoro aHanusa: 10 Kn.: 6a30Bblii YPOBEHb: YUeOHUK
B 2 yactax. Yactb 2/ A.I'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.JI.
MappgaaxaeBa. —2-e u3g., ctep. - Mocksa : l'pocBeLleHue, 2022.
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3. MaTtemaTuka: anrebpa n Hayana maTtemMaTM4eCKOro aHanmsa, reomeTpus.
Anrebpa n Ha4yana matematuyeckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YYeOHMK
B 2 yacTtax. YacTtb 1/ A.l'. Mopakosuy, MN.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: NpocBelieHue, 2021.

4. Matematuka : anrebpa U Hayana mateMaTmM4yeckoro aHanmsa, reomeTpus.
Anrebpa n Ha4yana matemaTnyeckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YYeOHUK
B 2 yacTtax. YacTtb 2/ A.'. Mopgakosuy, MN.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: NpocBelieHue, 2021

3.2.2. lonoNHUTeNbHbIe UCTOYHUKN

1. Boromonos, H.B. MaTtemaTnka:  Y4YebHUK ans cpefHero
npogeccnoHansHoro obpasosavus / H. B. boromonos, M. N. CamoitneHko. — 5-e
n3g., nepepab. n gon.— Mockea: W3pgatensctBo HOpaint, 2024.— 401 c.—
(MpoteccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-07878-7. — TekcT
3NeKTPOHHbIA /I  O6pa3oBaTenbHas nnatpopma  HKOpant  [cant]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MatemaTuka. 3agauu ¢ pelieHnsmmn: yuyebHoe nocobue
AN cpefHero npodgeccnoHanbHoro obpasosaHusi/ H. B. boromonos. — 2-e un3g.,
uenp. wm gon.—  Mockea: Wsgatenscteo KOpant, 2024.— 755 c.—
(MpotheccnoHanbHoe o6pasoBaHne).— ISBN 978-5-534-16211-0. — TekKcT:
3ANEKTPOHHbLIW /[ Ob6pa3oBaTenbHas nnatopma  HKOpant  [cant]. —

URL: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpua: y4yebHOe nocobue AN CPeAHEro

npoeccnoHansHoro o6pasosaHus / H. B. boromonos. — Mocksa: 3atenbCTBO
KOpainT, 2024.— 108 c.— (lMpodeccnoHanbHoe obpasoBaHne).— ISBN 978-5-
534-09528-9. — TeKcCT: 3aneKTpoHHbIN // O6pa3osartenbHasa nnathopma HKOpanT

[canT]. — URL: https://urait.ru/bcode/536961
3.2.3. IHTepHeT-pecypchbl

1. Poccuitckas 3neKTpOHHas WwkKona [3neKTpoHHbIM  pecypc] URL:
https://resh.edu.ru/

2. MIHthoypok [SnekTpoHHbIii pecypc] URL: https://infourok.ru/
3. Pewy EI3 [3nekTponHbiii pecypc] URL: https://ege.sdamgia.ru/
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https://urait.ru/bcode/544899
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https://resh.edu.ru/
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https://ege.sdamgia.ru/

4. KOHTPOJ1b N1 OUEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOI O

MPEAMETA
KOHTpONb W OLEHKa pe3ynbTaToB
PacKpbIBAlOTCA  yepe3  AMCLUMNANHAPHbIE

0CBOEHMS
pe3ynbTaThl,

yuebGHOro npegmeTa
HanpaB/feHHble  Ha

(hopmMupoBaHme 06X U NPOECCUOHANbHbIX KOMMETEHLMIA NO pa3aenam 1 Temam
COZiepXXaHMs y4ebHOro martepumana.

Obuwasn /
npodeccnoHanbHas
KoMMneTeHUuna
OK 01. Bbibupatb crocobsl
peLLeHmns 3aau

NpogecCcUoHaIbHONM
AeATeNbHOCTH
NPUMEHUTENBHO 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

Pasgen 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

Pasgen 10, Tema 10.1,
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Tnnbl OLEHOYHbIX
MEPONpPUATUIA

YCTHbIA onpoc

TecTnpoBaHue

YCTHbI onpoc
MaTeMaTU4YeCKnUin ANKTaHT
KoHTposibHas paboTta

YCTHbI onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MaTeMaTU4YeCKuUin ANKTaHT
MMpenctasneHve  pesynbTaToB
npaKTUyeckmnx pabot

YCTHbIiA onpoc
lNpencTaBneHne pesynbTaTos
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHbIA onpoc
MaTemMaTnyeCcKnii AUKTaHT
MMpenctasneHve  pesynbTaToB
npaKTUyeckmnx pabot
TecTnpoBaHue

YCTHbIN onpoc
MaTemMaTnyecKnii AUKTaHT
lNpencTaBneHne  pesynbLTaToB
npaKTUYyecknx pabot
KoHTponbHasa paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
npakTU4ecknx pabot
KoHTposbHasa paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbTaTos
npakTU4ecknx pabot
TecTnpoBaHue



OK 02. Vicnonb3osatb
COBpPeEMEHHble cpeacTea
noucka, aHanmsa n
NHTEpnpeTaLmm NHpopmaLmn,
7 NH(OPMaLNOHHbIE
TEXHO/IOTUWN A/19 BbINO/HEHUS
3afau NPogeccMoHaIbHOM
LeaTeNbHOCTH

OK 03. TlnaHupoBaTb MU
peann3oBbiBaTb COOGCTBEHHOE

npogeccnoHanbHoe "

JMYHOCTHOE passuTue,
npeAnpPUHUMATENbCKYHO

[eAaTeNIbHOCTb B
npoeccrmoHanbHOM  cdiepe,
MCNONb30BaTb  3HAHUA MO
npaBoBOM U  (PUHAHCOBOW

rpaMmoOTHOCTU B  pas/IMYHbIX
YKU3HEHHbIX CUTyaLUsaX

OK 04. AhheKTUBHO
B3aMMO/eCTBOBATb n
paboTaTb B KOMMEKTUBE U
KOMaHje

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 1.4

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 15

Pasgen 2, Tema 2.1 -
Tema 2.14

Pasgen 3, Tema 3.1 -
Tema 3.6

Pasgen 4, Tema 4.1,
Tema 4.2

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
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YCTHbIA onpoc
lNpencTaBneHne pesynbTaTos
npakTU4ecknx pabot

YCTHbIN onpoc
MaTeMaTUyeCcKuii AUKTaHT

YCTHbIA onpoc
lNpencTaBneHne  pesynbLTaToB
npakTU4yeckmnx pabot

MpeacTtasneHve  pesynbTaToB
npakTUyeckmnx pabot
TecTupoBaHue

YCTHbIN onpoc
MaTeMaTuyeCcKuii AUKTaHT
MpeacTaBneHne  pe3ynbTaToB
MPaKTUYeCKNX paboT

KoHTposnbHas paboTa
MNpenctasneHne  pesynbTaToB
NpakTU4ecknx paboT

BXx0fiHOV KOHTPO/b

TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaTos
npaKTUYecknx pabor
KoHTponbHasa paboTa

YCTHbIN onpoc
MpeacTaBneHve  pesynbTaToB
npakTU4yecknx pabot
KoHTponbHas paboTa

YCTHbI onpoc
MMpenctasneHve  pesynbTaToB
npakTUyeckmnx pabot

YCTHbIN onpoc
MpeacTaBneHve  pesynbTaToB
npakTU4ecknx pabot
KoHTposbHasa paboTa

YCTHbIn onpoc
lNpencTaBneHne pesynbTaTos
npakTU4ecknx pabot
KoHTponbHas paboTta



OK 05 OcyLecTBnatb
YCTHYHO M MUCbMEHHYHO
KOMMYHWKaLMIO Ha
rocyfapCTBeHHOM A3bIKe
Poccuiickori  ®egepaummn ¢
YYeTOM 0COBGEHHOCTE
COLMaNBbHOTO U KYNIbTYPHOIO
KOHTeKCTa

MK 11 MpoBoanTb
cbopoyHble ornepauun nepes
CBapKoW C WCNOb30BaHWEM
KOHCTPYKTOPCKOM,

NPOV3BOACTBEHHO-

TEXHO/I0rMYECKOA "
HOPMaTVBHOW [OKYMEeHTaLUu

Paspen 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

Pasnen 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

Paspen 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

Paspen 5, Tema 5.5
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MpeacTaBneHne  pesynbTaToB
NnpakTU4ecknx pabot

YCTHbIA onpoc
KoHTponbHas paboTa
MaTtemaTU4eCKnin AUKTaHT
YCTHbI onpoc

BxoaHOM KOHTPO/b

TecTnpoBaHue

YCTHbIVA orpoc
MpeacTaBneHve  pesynbTaToB
npaKTUyeckmnx pabot
KoHTponbHas paboTa

YCTHbI onpoc
MpeacTasneHve  pesynbTaToB
NnpakTU4ecknx pabot

YCTHbIA onpoc
MMpenctasneHve  pe3ynbTaToB
npakTUyecknx pabot

YCTHbIA onpoc
MMpenctasneHve  pesynbTaToB
npakTU4ecknx paboT
KoHTponbHasa paboTa

YCTHbIN onpoc
MpeacTaBneHne  pesynbTaToB
NpaKTUYeCKnX paboT
KoHTponbHas paboTa
MpeacTaBneHne  pe3ynbTaToB
NpaKTU4ecKux pabot

YCTHBI onpoc
KoHTponbHasa paboTa
MaTemMaTU4YeCcKUii QUKTaHT
YCTHBbIiA onpoc

YCTHbIA onpoc
MaTemMaTUyeCKnUin ANKTaHT
YCTHBbIiA onpoc
MaTemMaTUyeCcKuii AUKTaHT

MMpenctasneHne  pesynbTaToB
NpakTU4ecknx pabot
MpeacTaBneHne  pesynbTaToB

MPaKTUYECKMX paboT



Pasgen 7, Tema 7.8 YCTHbIN onpoc

TecTupoBaHue

Pasgen 8, Tema 8.3 MpefcTtaeneHve  pesynbTaToB
npakTU4eckKnx pabot

Pasgen 7, Tema 7.16 YCTHbIN onpoc

KoHTponbHas paboTa
MMpenctasneHne  pe3ynbTaToB
npakTU4ecknx pabot

Pasgen 9, Tema 9.2, MaTeMaTn4eCcKnii AUKTaHT

Tema 9.5, Tema 9.9 MpeAcTaBneHne  pesynbTaToB
npaKTU4yeckmnx pabot

Pasgen 10, Tema 10.1, YCTHbIN onpoc

Tema 10.4, Tema 10.5, MaTemMaTUUYECKMiA AUKTaHT

Tema 10.6, Tema 10.7

MpeacTaBneHne  pesynbTaToB

MPaKTUYECKNX paboT

Tunosble 3aaaHNNA N5 OLLEHKM 0CBOEHUS y4ebHOro npeameTa (TeKyLLuii

KOHTPO/Ib)

TwunoBble 3a4aHNS YCTHOI0 onpoca

Kakasa gpopMysna no3BonseT HanTK ...

Kakoil n3 mateMaTnyecKnx 06bEKTOB ABMIAETCA. ..
Copmynupyinte NnpaBuao HaXoXAeHUs...
MpoaHann3npynTe CBOMCTBA...

OonuwmnTe METOA... N CAenanTe BbIBOAbI

Kakoe BblpaxxeHue aBnaeTcH...

OnuwmnTe aNropuUTM HaxXoX4eHus...

OnuwmnTe cNoco6 NpUMeHeHNA MOAENMN. ..

10. OnNuwmnTe CBONCTBA U NpoYnTaTe rpauk...

Tunosble 3a4aHNA MaTeMaTUYeCKOro AUKTaHTa

1. 3anuwute popmyny...

2. Kakoi reomeTpuyeckomn ourypoi senseTcs...

3. Mpogomknts npegnoxexHne (Hanpumep, ecnu ABe

© Nk

MJIOCKOCTN NepeCeYeHb.l Tp€Tb€I7I, TO TMHNN nepecequvm...)

4. BepHo nn yTo...

5. Kak BblUNCNTD...

6. CKONbKO CyLlecTBYeT cnocobos...

7. Kakas qurypa nonyumTcs, eciu...

8. Npn Kaknx 3HayeHUAX aprymeHTa CyLlecTByeT...
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9. YKaXnTe MHOXeCTBO 3HaUYeHWIA...

10. B Kakoli 4eTBepTH TPUroHOMeTpUUecKas QyHKLUMS...
TnnoBOe TeCTOBOe 3ajaHune

1 TecToBble 3aflaHNS OTKPbITOrO TMNA:

[0NONHEHNS;

CBO60,EI|HOFO N3N0XXEHNA.

2 TecToBble 3alaHNA 3aKPbITOro TMNa:

- a/IbTEPHATUBHBLIX OTBETOB

- MHOXEeCTBEHHOIO Bb|60pa;

- BOCCTaHOBJ/IEHNA COOTBETCTBUA,

- BOCCTaHOBJIEHME MOCAeN0BaTE/IbHOCTHN.

Tunosble 3aga4n ¢ npoeccnoHanbHOW HanpaB/eHHOCTbIO

1) NpUMEHSTbL MPOU3BOAHYIO NpPW pPeleHun 3agady Ha Hambonbliee K
HauMeHbLLee 3HAYEHUS;

2) NPUMeHATb  NPOM3BOAHYIO NPV pPeleHUn 3agay reoMeTPUYEecKoro
COAepPXKaHus;

3) NpMMeHATb NPOM3BOAHYO NPY peLleHnn 3aaay U3NYECKOro CoaepXKaHus;

4) NPUMEHNTb  ONpPefeNnéHHbI  UHTerpan Ans HaxoXAeHus nnowagei
KPUBONMMHENHbIX Tpaneunii M 06bLEMOB Ten BpalleHMs NpPU pelleHun 3agau
reoMeTPUYeCKoro CoAepXKaHus;

5) NPUMEHATb ONpeAenéHHbIi UHTErpan Npu pelweHnn 3afad (ru3nyeckoro
COEPXKaHUS;

6) pellaTtb 3afaun, UCMOo/b3ys NPOLEHTHbIE BblUNCNEHWS;

7) pewaTb TeKCTOBble 3aladM MNPOYPEcCUOHANbHOrO  COAepXaHUs Ha
COCTaB/IeHWe YpaBHEHWIA, HEPABEHCTB, CUCTEM YPaBHEHMWIA N HEPABEHCTB;

8) NPMMEHATb (HOPMY/bl ANA HAXOXAEHUS 3N1eMEHTOB MHOTOrPaHHMKOB Npu
pelleHnn 3aaa4 npoeccroHanbHO HanpaBNeHHOCTH;

9) NnpUMeHATb  POPMYNbl AN HAXOXAEHWS NAoWaaeinl MNOBEPXHOCTU W
06bEMOB MHOTOrPaHHMKOB 1 TeN BpallleHWUs Npu peLleHnn 3aaau.

10) npuMeHsTb  opMy/nbl M MeToAbl TEeOpWUM  BEepPOSITHOCTEN U
MaTeMaTUUYeCKON CTaTUCTUKM NPU peLLeHnn 3aaay.

MpakTuyeckasa pabota Ne 1

BbinonHeHwne lCI,EI‘/IICTBI/II‘/JI C paymoHasbHbIMMU 4yucnamun. PelleHune

paunoHanbHbIX ypaBHEHWN, HEPABEHCTB, CUCTEM YpPaBHEHUIA U HepPaBEHCTB
NepBON CTEMeHN

3ajaHue.
1. BblY4NCANTb 3HAYEHWE YNC/IOBOTO BblpaXKeHUS.
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2. PelwinTe ypaBHeHMA NepBOi CTEMEHMN.

3. PelwlnTe HepaBeHCTBA NEPBO CTEMEHMN.

4. PewnTb CUCTEMbI YPaBHEHUIN 1 HEPABEHCTB NEPBOM CTEMEHMN.

MpakTnyeckasa pabdota Ne 2

PeweHne paymoHanbHbIX ypaBHEHWNIA, HEPABEHCTB, CUCTEM YPaBHEHUI U
HepaBeHCTB BTOPOM CTeNeHn

3ajaHue.

1. PelwnTe ypaBHEHNS BTOPOW CTENEHMN.

2. PellnTe HepaBeHCTBA BTOPOW CTEMEHN.

3. PelunTb cUCTEMbI YpaBHEHUIA U HEPABEHCTB BTOPOIA CTEMEHMN.

NMpakTuyeckasa pa6ota Ne 3

PeweHune 3ag4a4 ¢ MOMOLLbIO MPOLEHTHbIX BbIYNUCNIEHWUIA

3ajaHue.

1. 3afiaya Ha HaxoXXAeHne HanoroBbIX BbIYETOB.

2. 3apava Ha BblUMC/IeHMEe CKUAOK.

3. 3afjaya Ha KpeauThl.

4. 3aflaya Ha cnnasbl.

MpakTnyeckoe 3aHATME Ned

Mpeobpa3oBaHne U BblYUCIEHME YNCIOBbLIX 3HAYEHUI anrebpanyeckmnx
BbIpaXkeHW, cogepxalnx KopHu n-oit ctenenmn (n£ N)

3afjaHue.

1. HailTh  3HayeHWe BbIPaXeHWsd, WUCNOMb3ysa CBOWCTBA KOPHA U3
Npou3BeLeHNS N U3 YaCcTHOrO.

2. Bbluncnntb, ncnonb3ys CBOMCTBA U3BNEUYEHUA KOPHS U3 KOPHA.

3. Mpeo6pa3oBaTb U HAlTU 3HAUYEHME BbIPAXEHUS C MPUMEHEHNEM CBOWCTBA
BO3Be/leHNSA KOPHS B CTeNeHb.

4. PeWwlnTb ypaBHEHME.
5. Pacnonoxute yncna B NnopsaKe Bo3pacTaHns
MpakTnyeckoe 3aHATME No5

MpeobpasoBaHme BbIPaXXEeHW, CoAepXKaLLMX CTENEHN C palUOHaNbHbIM
nokasaTesiem

3afjaHue.
1. HaiiTn 3HaYeHmne BblpaXKeHUs, NCNOMb3Ys CBOMNCTBA CTEMEHMN.

2. PelunTe ypaBHeHUE, COAEPXKallee CTeneHn ¢ pauoHanbHbIM NoKa3aTeneMm.

3. YNpocTuTb BbIpaXXeHWe, cogepkallee CTerneHn C paynoHanbHbIM
noKasaTesieMm.

4, YNpoCTUTb BbIPaXKEHUe, cofepykallee CTeneHW C paynoHanbHbIM
MnoKasaTenem.

MpakTnyeckoe 3aHATME Neb
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PelwleHne nppaunoHanbHbIX YypaBHEHUN

3ajaHue.

1. PeWnTb nppaumoHanbHble ypaBHeHUS.

2. PelunTb cnctemy nppaumoHanbHbIX ypaBHEHUN
NMpaKTnyeckoe 3aHATME N7/

PelwleHMe NoKasaTe/IbHbIX YpaBHEHU, CUCTEM YpaBHEHUA
3ajaHue.

1. PewnTb NpocTeime nokasaTe/lbHble YpaBHEHUS.

2. PelnTb NoKasaTefibHble YpPaBHEHUA pa3fIMYHbIMU METOAAMMU.
3. PelunTb cnuctembl NokKasaTebHbIX YPaBHEHWIA.
MpakTnyeckoe 3aHATME N8

PelleHVe nokKasaTe/lbHbIX HEPaBEHCTB

3afjaHue.

1. PewnTb NpocTellne nokasate/lbHble HEPaABEHCTBA.

2. PelwwnTb NoKasaTe/lbHble HEpaBEHCTBA Pas/INYHbIMN MeToLaMN.
3. PelwnTb cnucTembl NoKasaTe/lbHbIX HEPaBEHCTB.
MpakTnyeckoe 3aHATHE Ne9

BbluucneHwne norapugma ymucna. JlorapupmmnposaHme n
NnoTeHUMpoOBaHMe anrebpanyecknux BblpaXkKeHN
3afjaHue.

1. BbluncanTb forapugm vmcna.

2. HailTy 3Ha4yeHmMe YnCNOBOr0O BblpaXKeHNS.

3. CpaBHUTb 3HaYEHUA BblpaXXeHWMN.

4. HananTe yKasaHHbIi1 norapugm, ecnm U3BecTHo, YToO ...

5. A3BECTHO, UTO NONOXUTENbHbIE YUCMAX, a ,b U ¢ CBA3aHbI COOTHOLLEHUEM.
Bbipasutb log™ X yepes forapnmbl Mo OCHOBAHMIO n YnUCeN a, b, c.

6. Mponorapumupyinte No ykazaHHOMY OCHOBaHMIO

7. HaingmTte yncno x no JaHHOMY ero fiorapumy

NMpakTnyeckoe 3aHATME Nel0

PewleHne norapnmMmnyeckKnx ypaBHeHUn, CUCTEM YpaBHEH U
3afjaHue.

1. PelwunTb NpocTeine norapuMmuyeckme ypaBHeHus.
2. PewnTb NnorapuMmyeckmne ypaBHeHUs METO0M MOACTAHOBKMN.

3. PewnTtb norapumunyeckme ypaBHEHUA C WCNOMNb30BAHWMEM CBOWCTB
norapugpma.

MpakTnyeckoe 3aHATME Nell

PelwieHne norapmpMmnyecKnx HepaBeHCTB
3afjaHue.
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1. PewnTb NpocTeilume norapumMmmyeckme HepaBeHCTBa.

2. PewnTb norapngmmnyeckmne HepaBeHCcTBa MeTO40M MOACTAHOBKM.

3. Pewntb norapummnyeckme HepaBeHCTBa C MCMNOMNb30BAaHWEM CBOWCTB
norapugma.

MpakTnyeckoe 3aHATME Nel2

BbINoNHEHNE eCTBUIA Hal BEKTOPaMn B NPOCTPaHCTBeE

3afjaHue.

1. [1aH MHOrorpaHHuk. lNpouns3eBecTn onepaunn Hag BeKTopamu.

2. HainTn KoopanHaTbl BEKTOPOB:

3. lNpoBepbTe, BbIMNOMHAETCA /N PABEHCTBO:

4. 3Haa KoopauHaTbl BEKTOPOB a, P;C; K , HalaMTe KOOpPAWHAaTbl BEKTOpa:

—bCc + 14a —p + K
4°r

5. [aHbl BEKTOpPSI &, p, C, Hangute: |a + p| n V l4|c|

MpakTnyeckoe 3aHATUE Nel3

NMpmeHeHne  MeTOfa  KOOpPAWMHAT MNpU  pelleHun  NpakTUKo-
OpUeHTUPOBaHHbIX 3a4au4

3ajaHue.

1. BblUMCNTbL pacCTOAHME OT Hayasia KOOpAUHAT 40 MI0CKOCTU

2. B egMHNYHOM Ky6e ABCD AiBiCjD j HAWANTE YIron Mexay npsmbiMn .

3. B npaBuibHOW 4eTbipeXyronbHON nupamuae SABCD C BEPLIMHON S
BbiCOTa paBHa AuaroHasnm OCHOBaHMA. Touyka F NeXuT Ha cepefnHe pebpa SA.
Hanaute KBagpaT TaHreHca Mexay npsamMbIMu.

MpakTnyeckoe 3aHATME Nel4

MpeobpasoBaHue n BblUMCIEHNE YNCNOBbIX 3HAYEeHUM
TPUTOHOMETPUYECKNX BblpaXKeHUA C  MUCNo/sb30BaHUeM OCHOBHbIX
TPUTOHOMETPUYECKUX TOXKAECTB

3ajaHue.

1. Mo 3agaHHOMYy 3Ha4yeHU (YHKUMW HaANTW 3HAYEHWUS OCTasibHbIX
TPUTOHOMETPUYECKUX (DYHKL M.

2. YNpoCcTUTe TPUTOHOMETPUYECKME BbIpaXKEHUS.

3. [JoKaXXnTe TPUTOHOMETPUYECKOE TOXK/AECTBO.

MpakTnyeckoe 3aHATME Nel5

OnuncaHne nNpou3BOACTBEHHbIX MpPOLECCOB C MOMOWbI rpaukoB
DYHKUMA

3ajaHue.

1 Ha pucyHke n306paxKéH rpaguk 3aBUCUMOCTU KOOPAWHATbl OT BPEMEHV
Konebnouwerocs Tena. Mo rpaduky onpegenute: 1) amnautygy KonebaHuii; 2)
nepuop KonebaHuii; 3) 4acToTy KonebaHuin; 4) 3anuinTe ypaBHEHNE KOOPAMHATbI
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2. FapMOHMYeckoe Kone6aHWe OMUCbIBaeTCA YypaBHeHWEM. Yemy paBHbI

LUUKNYeckas yactoTa KonebaHuii, NMHeiHaa yactoTa KonebaHnin, HavanbHasa (asa
Kone6aHnin?

B SJ'IeKTpI/Il-IeCKO|7I Lenn NnepeMeHHOro Toka NnpoxoAnT ToK. [laHO MrTHOBEHHOe

3HAYEHWE ero B YKa3aHHblii MOMEHT BpeMeHW. OnpeaennuTb amnanTygHOe W
AEeNCTBYIOLLEE 3HAYEHME TOKa, 4acTOTy M YI/I0BY 4acToTy. [10oCTpouTb rpaduk
M3MEHEHWS TOKA BO BPEMEHW C YKa3aHHbIM MEPUOOM.

MpakTnyeckoe 3aHATME Nel6

PeweHa TPUTOHOMETPUYECKUX YPABHEHNIA OCHOBHbIMUW MeTOAaMM
3ajaHue.

1. PewnTb npocTeillee TPUrOHOMETPUYECKOE YPaBHEHNE.

2. PelunTb TPUrOHOMETPUYECKOE YpaBHEHME NYTEM BBEAEHMA HOBOW

nepemMeHHOMN.

3. PelWnTb TPUTOHOMETPUYECKOE YpaBHeHWE TMNYTEM pPas/iOXKeHUs Ha

MHOXUTENN.

4. PelunTb OAHOPOAHOE TPUTOHOMETPUYECKOE YPaBHEHNE

MpakTnyeckoe 3aHATME Nel7/

PellleHVe HepaBeHCTB METOA0M UHTepPBasioB

3ajaHue.

1. PewwnTb HEpPABEHCTBA METOAOM NHTEPBAJIOB

MpakTnyeckoe 3aHATME Nel8

PeweHne 3aga4y (U3NYECKOro COAEpPXaHWA C MNOMOLLbIO MepBOW

NPOn3BO4HOM

3ajaHue.

1. Haxo)XieHe MrTHOBEHHOW CKOPOCTW MaTepuasnibHOM TOYKM.

2. HaxoXaeHue cusbl TOKa B YKa3aHHbIA MOMEHT BPEMEHN.

3. HaxoXaeHne MOMeHTa BpeMeHU Mo YKasaHHOMY 3aKOHY.

Haxo)xaeHne BeNMYNHbI CUbI.

MpakTnyeckoe 3aHATME Nel9

NcecnegoBaHne (yHKUMA W MNOCTPOEHUA MX rpatMKoB C MMOMOLLbIO

NPON3BOLHO

3ajaHue.
1 WccnepoBsath cnegywouwme QyHKUMU UM MNOCTPOUTH WX TpaduKkm

yKa3zaHHOW CXeMme:

1. HaliTn 06nacTb onpeaeneHns yHKLMN.

2. iccnepnoBaTb (hYHKLMKO HA YETHOCTb U HEYETHOCTb.

3. HaiiT ToukmM nepeceyeHns rpamka PyHKLMUM C OCAMU KOOPAMHaT.

4. HaiiTu NpoMeXyTK MOHOTOHHOCTM (DYHKLMMN MU TOUKM IKCTPEMYyMa.

5. HaiiT NnpoMeXKyTKMN BbINYKNOCTK rpaduka yHKLMM 1 TOUKK Nepernoa.
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6. HaiTu acumnToThbl rpauka QyHKLUUK.

7. MlocTpounTh rpadmkK yHKLUKN, NCMOJb3YA NOMYYEHHbIE Pe3y/ibTaThl.

MpakTnyeckoe 3aHATME Ne20

HaxoxfeHne onTManbHOro pesysbTata C MOMOLLbI MPOU3BOALHON B
NpakTUYecKnx 3agavax

3ajaHue.

1. HaiTn Hanbosnbllee N HauMeHbLLee 3Ha4YeHUA PYHKLMUN Ha OTPE3KE.

2. Yncno 3anucatb B BUAE MPOU3BEAEHUA [LBYX MOMOXMUTENbHbIX 4YunCen,
CyMMa KOTOpPbIX HauMeHbLLUas.

3. /13 Bcex NpsIMOYro/fibHUKOB AaHHOro nepumMeTpa HamTW TOT, Y KOTOPOro
nnouwiaab HanbobLas.

4. 3aKOH NPSMOJIMHENHOr0 [ABWXKEHUA Tena 3afjaH ypaBHeHueM. Hantu
MaKCMMasibHYH CKOPOCTb ABWMXeHUs Tena (t - B CEKYHAax).

MpakTnyeckoe 3aHATME Ne21

PeweHne 3ajay NpuUKNagHOro Xxapaktepa Ha BblUMCeHNE 00BHLEMOB
reoMeTpuyeckux Ten

3afjaHue.

1. Mpn cTpouTenbCTBE AOMa UCMONb3YeTCA [AEPEBAHHbIA 6pyC, MMELLV
(hopmy TpeyronbHoi npusmbl. Kakoi pnuvHbl 6ypeT 6pyc, ecnm Ha ero
M3roTOBMEHNE 3aTPayYeHO AaHHOe KO/IMYecTBO AepeBa?

2. Kupnny  wnmeeT Qopmy NpsSIMOYronbHOro  napannenenunega c
n3MepeHnAMU. [laHa ero nA1OTHOCTbL. HainguTte ero maccy.

3. KoHnyeckad Ky4ya 3epHa WMeeT OnpefefiéHHYK BbICOTY, a A/nHa
OKPY>XHOCTM OCHOBaHWMA n3BecTHa. CKOMbKO TOHH 3epHa B Kyye, ecnm macca 1 m3
3epHa n3BecTHa?

4. llebeHb YyKnagbiBaeTcA B Kyyy, WMewOWwy (QOpMy npaBu/ibHOWN
nupamuibl ¢ M3BECTHOW A/IMHON OCHOBaHMA. Kakoil BbICOTbI JO/KHA 6biTb Kyua,
4yTOObl €€ 06bem Obln paBeH AAHHOMY 3HAYEHUIO.

MpakTnyeckoe 3aHATME No22

PeweHne 3aga4y NpuUKNagHoOro xapakrepa Ha BblYUC/NeHMe nnowanen
NOBEPXHOCTEN reoOMeTPUYECKNX Ten

3ajaHue.

1. CKO/IbKO MOHAafobuTtca NUCTOB [ANA BHYTPEHHEW OTAeNKWU 3afjaHus,
MMeroLLero hopmy NpPsSMOYrosibHOro napannenenunnesa BbICOTOMN.

2. CKONbKO KBafpaTHbIX METPOB >XECTW M3pacx0f0BaHO Ha WM3roTOBEHWE
onpeAeneHHOro KomyecTsa KOHCEPBHbIX GaHOK.

3. Kpblwa npuctpoinkn goma mmeeT Gopmy NpaBUNbHOW LIECTUYTONbHOW

nupammibl. BblunucinTe, CKOMbKO HEOOXOAMMO KYNUTb AN MOKPbITUSA KPbILK
NUCTOB WKnepa.
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4. KakoBa A0/DKHA 6bITb naowafb nucta Ans M3rotoBneHUs 6YMaXKHOro
CTakaH4MKa, MMeroLwero goopmy npasuibHON YCEYEHHOW TPeYroNbHON NUpaMnibl C
AaHHbIMW CTOPOHAMU OCHOBAHWIA.

5. Ha paye HY>XXHO MOKpacuTb C BHELIHEN M BHYTPEHHEN CTOpPOHbI 6ak C
KPbIWKOW Ans BoAbl. bak nmeet hopmy npsiMor nNpuambl. B oCHOBaHMUW MpU3MbI
NeXUT NPAMOYTONbHbIA TPeyronbHUK. B MarasMHe MmeeTca Kpacka B 6aHKax.
CKO/IbKO M KaKnxX Mo macce 6aHOK KpackKu Hago KynuTb A8 NMOKpacku 6aka, ecnu
N3BECTEH pacxof Ha 1 KBafpaTHbI MeTp?

6. Begpo wumeeT Qopmy npaBUNbHOW YeTbIPEXYTONbHOW MUpamuibl C
AAHHbIMW CTOPOHAMW OCHOBaHUW W BbICOTON. CKO/MIbKO KBafpaTHbIX METPOB
aNtOMUHMA 6bI10 3aTPaYeHO A9 e€ U3roTOB/IeHUA?

[NMpakTnyeckoe 3aHATNE Ne23

PeweHne 3agay reoMeTpPMYecKOro CcofepXaHuUs C  MOMOLLbIO
onpefenéHHOro nHTerpana

3afjaHue.

1. Bbluncnutb nnaowagb gurypbl, orpaHUYeHHOW TMHUAMMN.

2. Hanti nnowagb, 3aKNOYEHHYIO MeXay napabonamu.

3. Haiit ¢ noMowbio onpefenéHHOro nHTerpana 4AvHy ayru ganay ayru.

4. BblYMCAUTb naowagb NOBEPXHOCTM, 06pa3oBaHHON BpalleHUEM BOKPYT
OCW NINHUEN.

5. HainTn o06bem Tena, 06pa3oBaHHOro BpalleHMEM BOKPYr OCU (UTypbl,
OrpaHNYeHHON IMHUAMMU.

MpakTnyeckoe 3aHATHE Ne24

PewweHune 3agay M3NYECKOro CoAep>aHnsa ¢ NOMOLLbI0 OnpeaenéHHoro
NHTerpasna

3ajaHue.

1. laHa CKOpOCTb [ABMXXEHUSA TO4YKW. HailTu nyTb, NPONAEHHbLIA TOYKOM
onpeaenéHHbI 0TPE30K BPEMEHM.

2. MpyXunHa pactarmeaetca nof peinctemem cunbl. Kakyio paboty
NMPON3BOAUT 3Ta CMUNA, pacTArnBas NPy>XnHy?

3. HaiTn ueHTp Macc 0g4HOPOAHOW NNACTUHKMK, OTPaHUUYEHHON TMHNAMMN.

MpakTnyeckoe 3aHATME Ne25

CocTaBrieHMe Tabnuy, N gnarpamMmm Ha npakTuke

3ajaHue.

1. NMpoaHannanpyinTe guarpammy n 0TBeTbTe Ha BONPOCHI

2. Mo paHHOl Tabnuue npoaHanM3upyiTe NONMYYEHHYH WHGOpMaLUO U
YKaXuUTe HeBepHOe YTBEPXKAEHNE.
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3. [laHo pacnpegeneHne npusHaka X, MNOAYYEHHOE MO M HaGMOAEHUSAM.

Heo6xogMmo: MOCTPOUTHL FUCTOrpammy, KYMYASaTYy U aMMNUPUYECKYHO (YHKLMIO
pacnpegeneHus.

MpakTnyeckoe 3aHATME Ne26

MpuUMeHeHNEe BEPOATHOCTHbLIX METOAOB MPWU PELIEHUN MPaKTUYeCcKnx
3ajau

3ajaHue.

1-2. PewwuTe 3agaynM C WUCMNONb30BaHWEM KNaCCUYECKOro OrnpegeneHns
BEPOSATHOCTM.

3-4. PewunTe 3afiayn Cc UCNOMNb30BAHWEM TEOPEM C/IOXKEHUA U YMHOXEHUS
BEPOSATHOCTEWN.

5-6. PewwunTe 3agaym ¢ Mcnonb3oBaHWemM (OPMY/S MOSHON BEPOATHOCTU U
Baieca.

MpakTnyeckoe 3aHATUE Ne27

HaxoX/jeHne 4uCMoBbIX XapaKTepUCTUK [AUCKPETHOW Cc/y4daliHou
Be/INYNHDI

3ajaHue.

1. 3afat0T 1N 3aKOHbI pacnpefeneHns AUCKPETHON CNy4yalHOW BeNUYUHBI
cnepyrouwme tabnumuybl?

2. AncKpeTHaa cny4vaiHasa BeMYMHA X MMeeT 3aKOH pacnpegeneHus:
Hangute ps.

3. HainTn 3akoH pacnpefeneHns AUCKPETHOW CnyyYaHOW BeNNYNHbI PaBHOW
4yncny cTaHAapTHbIX feTanen B Bbl6OPKe.

4. HailguTe 4ncrioBble XapakKTepUCTUKN AUCKPETHOMW CyYalHON BeNIMYMHBI,
3aflaHHOM 3aKOHOM pacnpefesieHus.

5. . \3BeCTHbI MaTeMaTMyecKne 0XMAAHUA LBYX HE3aBUCUMbIX C/yYaHbIX

BEMMYNH X ©N Y. Ha|71,q|/|Te MaTeMaTU4YeECKUE OXNAaHNA CYMMbI, Pa3HOCTUN U
npon3sBeaeHna 3TnxX BeM4YnH.

6. HailTM u4ucnoBble XapaKTepUCTUKWM  CIyYalHOW  BeIMUYUHBI  X:
M(x\D{x\a{x).

MpakTnyeckoe 3aHATME No28.

PeweHne CUCTEM NIMHENHbBIX YPaBHEHWIA

3afjaHue.

1. PewnTe cucTemMy JIMHENHbIX YPaBHEHUI C MOMOLbIO 0BpPaTHOW MaTpuLbl
n no npasmny Kpamepa

2. Pewinte cuctemy NIMHERHbIX ypaBHeHUI MeToAoM [Maycca.

MpakTnyeckoe 3aHATME Ne29

PewleHune 3a4ay ¢ NPpMMeEHEHMEM anrebpbl maTpuy,
3ajaHue.
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1. MycTb UMeKTCA [Be OTPac/iv NPOMbILINEHHOCTb N CeIbCKOe XO03ANCTBO,
JaHHble 06 ncnonHeHUn GanaHca 3a OTYETHbLIN Mepuof nNpuBefeHbl B Tabnnue B
yen. fieH. eq. Heo6xoammo:

1) onpefennTb 06beM BanoOBOr0 BbIMYCKa, YNCTYO MNPOAYKLUIO;

2) NOCTPOUTbL MaTpULy NPAMbIX 3aTpathl;

3) NoCTPOUTbL MaTpPULYy MOMHbIX 3aTparT;

4) HainTM 06bEM BaNOBOrO BbIMyCKa KaXAOW OTpacnu, ecnum B MJaHOBOM
nepuoge BbiINYCK KOHEYHOW NPOAYKUMN [O/KEH MOBbICUTLCA B [10M OTpacnm Ha
50%, BO 2-0i1 oTpacnu Ha 20%;

5) HaWTM MexoTpacneBble MOCTaBKM B MJaHOBOM Mepuofde WM COCTaBUTb
MeX0Tpac/ieBon 6anaHc;

6) Ha CKO/MbKO MPOLEHTOB M3MEHW/CA Ba/lOBON BbINYCK KaXK40M OoTpaciun B
cneayroLlem rogy no cpaBHeHUO € NpeablayLwum.

2. TlycTb MMeKTCA TpU oTpacnnm pJaHHble 06 wMcnonHeHum 6anaHca 3a
OTYETHbI Nepunof NpuBefeHbl B Tabnnue B yen. geH. ed. Heobxoanmo:

1) onpefennTb 06beM BanoBOro BbIMYCKa, YNCTYHO MPOAYKLUIO;

2) NOCTPOUTbL MaTpPULy NPAMbIX 3aTpaThl;

3) NOCTPOUTL MaTPULY MOJHbLIX 3aTpar;

4) HalnTM 06beM BaNOBOro BbIMyCKa KaXXAOW OTpacnu, ecinm B MNJaHOBOM
nepuoge BbiINYCK KOHEYHOW MPOAYKUMW LONXEH NOBbICUTLCA B Mo oTpacnm Ha
10%, B0 2-0¥ oTpacnu Ha 20%, B 3-e 30%;

5) HaWTW MexoTpacneBble MOCTaBKWM B MJIaHOBOM Mepuofde W COCTaBUTb
MeXX0Tpac/sieBoi 6anaHc;

6) Ha CKONbKO MPOLEHTOB WU3MEHW/ICA Ba/lOBON BbINYCK KaXkol oTpacnu B
cneayroLem rogay no cCpaBHeHUO € NpeablayLwmm.

MpakTnyeckoe 3aHATME Ne30

BbINosIHeHNe pacyéTOB C MOMOLLbK KOMIMJIEKCHbIX YnCen

3afjaHue.

1. HainTn cymmy 1 npousBefieHne KOMNIEKCHbIX YUCe.

2. HaiTn pa3HOCTb U YacTHOE KOMIMJIEKCHbIX YMCEST

3. PelwnTb KBagpaTHoOe ypaBHEHME,

4. B03BeCTV KOMM/IEKCHOE YMNC/O B CTEMNEHb.

5. MpeacTtaBbTe B TPUTOHOMETPUYECKOI hopMe KOMIMIEKCHOE YnCIO.

BbINONHNUTL apnMeTMUeCKne AeNCTBUSA C KOMMIEKCHbIMU Y/CaMu.

MpakTnyeckoe 3aHATME No3l

MpuMeHeHMe TpadoB K peLleHNto 3ajau

3ajaHue.

1. Monck Kpatyanwero nyTu.

2. Mounck MakcMmManbHoro noToka.
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3. FToncK MUHMMaNbHOr0 OCTOBHOTO [epeBa.

4. PacnpepgeneHune pabounx.

MpakTnyeckoe 3aHATNE Ne32

HaxoXjeHne cpefHUX XapakKTepucTuK, HabnwjaemMmbiX [aHHbIX Ha
npakTuke

3afjaHue.

1 NmeeTcs Bblbopka, cogepxawiasd 30 4YMCOBbIX 3HAYEHWUI HEKOTOPOrC
NMpu3HakKa cny4yanHomn BennymnHbl X.

MocTponTb: 1) cTaTMCTMYecKoe pacnpegeneHve BbIOOPKW; 2) MNOMUIOH
4yacToT; 3) aMNUPUYecKyto (QPYHKUUIO pacnpefeneHuns; 4) nHtepBanbHblil pag; 5)
rMCTOrpaMmy 4acToT; BbIYUCAUTL: 6) BbIGOPOYHYIO CpPefHIOH0; 7) BblGOPOYHYIO
aucnepcuto; 8) BbIGOPOUYHOE CpefHee KBaApaTuyeckoe OTKMOHeHue; 9) moay; 10)
MeauaHy.

MpakTnyeckoe 3aHATME Ne33

MpumeHeHne pnarpamm Jinepa-BeHHa pJna  pelleHuWe TeopeTUKO-
MHOXECTBEHHbIX  3aja4 NpojeccMoHasbHOW  HanpaBNeHHOCTKU, 3ajad

NHPOPMATUKN N APYTUX YYEOHbIX AUCUMNAMUH WU AN ONUcaHusi peasibHbIX
NPOLECCOB U ABMEHUI

3ajaHue.

1. OcyulecTB1Tb onepaymmn Hag MHOXXecTBamMu.

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

3. PewnTe 3agady C NOMOLLbIO KPYros diinepa

MpakTnyeckoe 3aHATME N34

PelleHue 3aja4 NpuKNagHoro xapakrepa

3afjaHue.

1. PaccuntaTb naowagb MOBEPXHOCTU  UWUAMHAPWUYECKOTo  ByHKepa,
NpeLCcTaB/IEHHOI0 YePTEXXOM.

2. CTaHgapTHble pasmepbl nucToBo ctannm 1500 mm x 6000 mm (4 MM
TONWMmMHa). Paccumtatb KONMYECTBO /NIACTOB  CTann, HeOOXOAUMBbIX  ANS
N3roTOBNEHUS LUNMHAPUYECKOTO BYyHKepa.

3.1 nmer crout 74550 py6nen. Paccumtatb  Ce6ECTOMMOCTb
LWUNUHAPUYECKOTO OYHKepa.

4. OnpefennuTte NPOMNYCKHYK CMOCOGHOCTb HEKOTOPOro KaHana CBA3WM B
3aBMCUMOCTW OT LUMPUHbI MOIOCbI MPONYCKaHUSA U OTHOLWLEHUS CUTHan/LWym.

[aHHble An9 pacyEéTOB NpeacTaBneHbl B Tabnumue.

1) HaignTe nponycKHY CNocoBHOCTbL KaHana.

2) OnpegennTe, KakKUM AOMXKHO 6bITb OTHOLIEHME CUTHAN/WIYM B feumnbenax,
ANd  TOro, 4To6bI MPOMYCKHas CrnocobHOCTb KaHana cocTtaBuna 50% oT
BbIUMCNEHHOT0 3Ha4YeHNA B NyHKTe L
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3) KakoBa MakcuManbHas CKOpPOCTb Mepefayn [faHHbIX Mpu rnepegade
ABOVYHOrO CUrHana no KaHaay ¢ nosocou nponyckaHus 2 kly n wymom 10 gb?

4) Kakoe TpebyeTcs OTHOLIEHMEe CUTHan/Wym AN LOCTUXEHUA B KaHane
MPonycKHoW cnocobHocTn 10 M6uT/cek npu wmupuHe nonocbl 2 MIMy?CoctaBuTb
ypaBHeHWe Mo AaHHOMY YC/IOBUIO U pellunTh 3ajady.

5. CocTaBUTb MaTeMaTU4yecKyo Mofenb no AaHHOMY YC/IOBUIO U PELUNTL
3agavy.

KoHTponbHaga paboTta Ne 1
BX0AHON KOHTPO/b
1. YKaXXnTe HoMepa BblpaXKeHNI, 3Ha4YeHNSA KOTOPbLIX MOTIOXUTENbHbIE
1 ¥YnpocTuTe BblpaXKeHue
2. Mpeobpasyinte apobb
3. Hangunte KopeHb ypaBHeHUA
4. PewnTe KBagpaTHoe ypaBHEHMeE
5. PelnTb NMMHENHOE HEPABEHCTBO
6. PelwwnTe nnaHMmMeTpUYeCcKyto 3ajady
KoHTponbHada paboTta Ne 2
1. HainguTe 3HavyeHuMe BbIpaXXeHMWs, UCMO/b3ys CBOMCTBA lorapugma ymcna
2. PelwwnTb NoKa3aTeNbHOe ypaBHeHMe
3. Hangute obnactb onpegeneHns QyHKLMM
4. PellnTe Nnokasate/slbHOe HEPABEHCTBO
5. PewunTe nppaunoHanbHoe ypaBHeHue
6. Haigmute Hanbonbluee Lefioe peweHne norapnMmyeckoro HepaBeHCTBa
KoHTponbHas paboTta Ne 3
1. HaingmTe 3Ha4YeHMe TPUTOHOMETPUYECKOTO BblpaXeHus
2. YNpOCTUTE TPUTOHOMETPUYECKOE BblpaXKeHue
3. Mo paHHOMY 3HAa4YeHWO TPUTOHOMETPUYECKOW (PYHKUUKM HanguTe
3Ha4yeHnsa OCTaNbHbIX
KoHTponbHasa paboTta Ne4
1. PelwnTb NpocTelivie TPUTOHOMETPUYECKME YPaBHEHMSA
2. PelunTb TPUroHOMETPUYECKME YpaBHEHNS METOLOM 3aMeHbl NePEMEHHOM
3. PewnTb 04HOPOAHOE TPUTOHOMETPUYECKOE YpaBHEHME NEPBO CTEMEHU
4. PelunTb OAHOPOAHOE TPUTOHOMETPUYECKOE YpaBHEHME BTOPOI CTENEHN
5. PelWlnTb TPUTOHOMETPUYECKOE HEPABEHCTBO
KoHTponbHasa paboTta Ne5
1. HainguTte Npon3BOAHYHO (DYHKLMM
2. HangunTe 3Ha4eHne Npon3BOLHOM (DYHKLMU B TOUKE
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3. Hangute 3HayeHune yrnoBoro KoapuumeHTa KacatesibHOW, NPoOBeAEHHON
K rpauky QyHKUMUN B TOUKE C laHHOW abcumnccon

4. HangnTe, Npon3BOAHYI0 NPOU3BeeHMNs

5. Hailgute CKOpPOCTb M YCKOpPEHWEe TOYKM B MOMEHT BPEMEHM, eci OHa
ABUXETCA MPAMONIMHENHO MO 3aKOHY.

6. OnpegenuTe TOYKY MakCMMyMa (PYHKLNN

7. Hangnte Hanbonbluee N HaMMeHbLUee 3Ha4YeHNe PYHKLMM Ha MPOMEXYTKe

KoHTponbHas paboTta Ne 6

1. CKO/IbKO NIUCTOB calnguHra ¢ JaHHbIMU WWPUHON U AIMHOK HEO6XOAUMO
KYNnuTb A1 006LWNBKM JOMa, UMEIOLLEero opmMmy NpsMoyrobHOro napannenenunesa
[aHHOro pa3Mepa

2. Kpbila NnpucTpoinkn goma nmeet opmy nNpaBuibHOM YeTbIpeXyronbHOWM
nupamuibl C [aHHOW BbICOTOW, CTOPOHOW OCHOBaHMA. BbluMcnuTe, CKOJbKO
Heo6X04MMO KyNuUTb A5 NOKPbITUA KPbILW W NCTOB Wwngepa pasmepom 1750x1130
MM.

3. OcHOoBaHMe NpAMON NPU3Mbl - TPEYro/IbHUK C AaHHbIMW CTOPOHaAMWU W
YrnoM mMexay Humu. Hambonbliaa 13 nnowanein 60KOBbIX rpaHent paBHa AaHHOW
BeNMYmnHe. Hangute nnowanb 60KOBOW NOBEPXHOCTU NMPU3MBI.

KoHTponbHas paboTta Ne 7

1. Onpepgenute hyHkyuto f(x), ana kotopoin F(X) aBnseTcs nepsoobpasHoi

2. Hangnte nepsoobpasHble 4na QyHKLUIA

3. Ana ¢pyHkymn f(x) HangnTe nepsoobpasHyto F, NpoxoasaLLyto yepes TOUKY

4. HailTm nyTb, NPOWAEHHbIA TOYKOW 3a OnpefenieHHOe BPEMS, 3Has
(PYHKLUMIO CKOPOCTMW.

5. Bbluncnute onpepenéHHble MHTErpanbl

6. HanguTte nnowanb KPMBONMHENHOW Tpaneunm, orpaHNYeHHON NUHUAMN
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5. OUEHOUYHbLIE MATEPUA/bI AN1A MPOMEXYTOUYHOW
ATTECTALUNW IO YHEBHOMY MPEOMETY

MpeamMeTOM OLEHKW ABAAKTCA YMeHUs U 3HaHudA. [1pomexyToyHas
aTTectaumsa no yye6Homy npegmety OOIlMy.07 Martematvka NpoBoANTCA B (hopme
3K3aMeHa B KOHLe TpeTbero cemecTpa.

CofepXaHue  3K3aMeHaUWOHHbIX  3aflaHUii  O0xBaTblBaeT  OCHOBHblE
AVLaKTUYeCKne efNHULbI, U3YYeHHble CTYAeHTamMu B COOTBETCTBUM C paboyel
nporpammoi no yyebHomy npeamety OOIMy.07 MaTtemaTuKa

O61bem 3afaHunii paccynTaH Ha BbIMO/IHEHME UX B TeYeHUe 3 4acoB 55 MUHYT.
Ha ak3ameHe 6ygeT 4 BapuaHTa. [LeMOHCTPauMOHHbIA BapuaHT npegHasHayveH 4ns
TOro, 4YToObl faTb MpeAcTaB/ieHUWe 0 CTPYKType OyaylMX 3K3ameHauMOHHbIX
maTepuanoB, KONMYeCcTBe 3aflaHuil, X (HopMme, YPOBHE CNOXHOCTU. OH nomoxet
BblpaboTaTb CTPATErnto MNOAMOTOBKMN K 9K3aMeHY N0 MaTemMaTuKe.

JK3aMeHauMOHHasA KOHTPOibHas paboTa COCTOUT U3 ABYX YacTel: COCTOUT U3
yactTun A n 4vactu b. Yactb A BKoYaeT B cebs 12 3agaHnii 6a30BOro ypoBHSA Mo
martepuany Kypca matemaTuku, Tpebyrowmnx KpaTtkoro NMCbMEHHOT0 NOACHEHUSA K
BbINO/MHEHWNIO 3afaHuns. Yactb B cocTtouT M3 6 60/ee CMOXKHbLIX 3afjaHuin Mo
maTtepuany Kypca MateMaTtuku, Tpebyrowmx nogpooHOro NMCbMEHHOT0 MOACHEHNUA
K BbIMO/IHEHUIO 3a[aHNS.

Mpoueaypa nNpoBefeHUA NMCbMEHHOr0 3K3aMeHa Mo mMatemaTuke COCTOMUT B
cnefyroLem:

- ohopMNeHue TUTYNIbHOTO INCTA 9K3aMeHaUNOHHOM paboThl;

- WHCTPYKTa&X MO TEXHO/IOrMU BbIMOSIHEHNUA MNUCbMEHHOW KOHTPOJIbHOW
paboThl;

- pasgava sk3aMeHaLMOHHbIX MaTepnanos CTyLeHTaM;

- BbIMO/IHEHNE 33aHNI Ha YEePHOBUKAX;

- 0(hOpPMJIEHNE YMUCTOro BapmaHTa NMCbMEHHON KOHTPO/IbHOM paboThl;

- CamoCTOofiTe/ibHad MNpoBepKa CTYAEHTaMW BbINMOJHEHHOW KOHTPO/bHOW
paboTbl.

MucbMeHHas aK3ameHaunoHHas paboTta fo/mKHa 6bITh BbIMOIHEHA aKKYPATHO
NMWb  CUHEW WM YEPHOM  NacToil, He  paspellaeTcs  MoJib30BaTbCA
KOPPEeKTUPOBOYHOMW NacTol M pydykamu p[pyrux usetos. CobnwofeHne noneun
06sa3aTefibHO.

MUCbMEHHbIN 3K3aMeH Mo yyeb6bHomy npegmeTy OOIMY.07 MartemaTtuka
OLEeHMBaeTcCA:

OTMETKON «2» («HeyaoBNeTBOPUTENLHO») MPU MPaBU/IbHOM BbINOJHEHUN
meHee 10 3alaHUil N3 yacTun A;
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OTMETKON «3» («y[0BNETBOPUTENIbHO») MPX MNpPaBUIbHOM BbIMOAHEHUN 10
3aflaHnii U3 yacTtun A;

OTMETKON «4» («XOpoL0o») —1pn NpaBuibHOM BbINONHEHUN 12 3afaHUiA K3
yactn A 1 2 3afjaHnin 3 vyacTu b;

OTMETKOIN «5» («OTNMYHO») -MPWN NPaBUIbHOM BbIMOMIHEHNUM 12 3ajaHnii U3
yactm A n 5 3agaHuii n3 yactu b.

[JeMOHCTpaUMOHHbI BapuaHT
UacTb J1
1. PewwnTe ypaBHeHue: log24—2j9 =1

2. YNpocTuTe BblpaXKeHne: sm .
cost

3. HaiiguTe ckanspHoe Npon3BeieHne BEKTOPOB

4, B cocyn, vmerownii hopMy npaBunbHON TPEYrofbHOW NPU3MbI, HaNWAV
BOAY. YpoBeHb BoAbl gocturaeT 80 cm. Ha Kakoli BbicoTe 6yaeT HaxoauThbCs
YPOBEHb BO/bl, €CNIM €€ NepennTb B APYroil TaKoi e cocyf, Yy KOTOPOro CTopoHa
OCHOBaHMs B 4 pa3a 60/blle, YeM y neporo? OTBET Bbipa3nuTe B CM.

5. Bacs, Metq, Kona n Anéwa 6pocunmn xpebuin — KOMY HauyumHaTb Urpy.
Haingnute BepOATHOCTb TOr0, YTO Ha4YMHaTb UrPy JO/MKEH OygeT MeTs.

6. PewnTte ypaBHeHne: n/-6x +1=25.

7. MaTepuanbHaa To4Ka ABVKETCA NPAMO/IMHENHO NO 3aKOHyx(t) = 6t2 —
48t +17 (rgex — pacctosiHue OT TOYKM OTCYéTA B MeTpax, t — BPems B CeKyHAax,
N3MEpPEHHOE C Havana ABmxeHns). Hanante eé ckopocTb (B M/C) B MOMEHT BPEMEHN
t=9c

8. Ha pucyHke n3o6paxeéH rpauk HeKOTopoin PyHkuumy = Ax)(gBa nyya
obLler HayvanbHOW TOuYKOW). [1oNb3ysAICb PUCYHKOM, BbIMUCIUTEF (8) - F(2),
rae F(x) — ofHa u3 nepBoo6pasHbiX PyHKUNNIX).
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9. HananTe 3Ha4YeHMe BblpaXKeHUs: N/36-72-\134-73.

1 n2
10. HaniauTe BCe Le/ble pelleHns HepaBeHCTBa: v —3 <27
11. PewwnTe ypaBHeHue: 32x -3 2x 2 =18.

12.  3aka3 Ha 110 geTtanei nepsBblit pabo4ynin BbINONHAET Ha 14ac 6bICTpee,
yem BTOpoW. CKOMbKO AeTaner 3a 4vac M3rotaBnnBaeT BTOPON paboumnid, ecnu
M3BECTHO, YTO MepBbIil 3a Yac U3roTaBMBaeT Ha 1 geTanb 60onbLle?

UacTb b

. Bix
13. 3BecTHO, uTtosina =-0,8, n <a <— . Bbluncnute: cosa,tga,ctga.

14. PewwnTe ypaBHeHue: 3sin2x + 10sinx + 3 = 0.

15. C noMoLbto MepBOi MPOM3BOAHOIN UCCeAyTe HA IKCTPEMYM (DYHKLMIO:
/(X) = 2xJ—6x2+ 3.

16. PewwunTe HepaBeHCTBO: log2(4x - 6) < 2.

17. 3 ypHbI, B KOTOPOM Haxo4nUTCs 5 YEPHbIX WAapoB, 7 6enbiXx 1 9 KpacHbIX
LapoB, Hayaayy BblHMMAOT 0AMH. KakoBa BEPOSATHOCTb TOrO, YTO BblMaBLUWiA LIap
oKaxkeTcsi 6efibIM.

18. B npaBunbHOW YeTbIpEXYroNbHOW NMpammie CTOPOHA OCHOBaHUA paBHa

5 cm. Anodema, paBHas 8 CM, HaK/IOHeHa K NI0CKOCTM OCHOBaHMSA nog yrnom 30°.
Bbluncnnte 06beM NMpaMuapi.

81



		2025-07-04T16:02:43+0300
	Соколов Юрий Александрович




