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1. OBWAA XAPAKTEPUCTUKA PABOYE NMPOrPAMMBbI
YUYEBHOIO NPEAMETA

1.1 MecTo  y4ebGHOro npegmetra B CTPYKTYpe  OCHOBHOIA
npogeccuoHanbHOM 06pasoBaTe/ibHOM NporpaMmbil

YyebHbIi npeaMeT «MaTemaTuka» SBASETCS  0053aTeNIbHON  YacTbio
06LLe06pa3oBaTe/IbHOA NOArOTOBKM OCHOBHOW NpoeccoHanbHOW
06pasoBaTe/ibHOM MPOrpaMmbl - NPOrpaMMbl NOArOTOBKM CMELMAIUCTOB CPefHero
3BeHa NO cneumanbHocTM  13.02.13  BOkcniyaTaums M 06CNyXXMBaHWeE
3/IEKTPUYECKOrO U 3/IEKTPOMEXAHNYECKOro 060pyLoBaHUs (Mo OTpacnam).

1.2. Llenu n nnaHupyemble pesynibTaTbl OCBOEHUA YYeOHOro npegmera

1.2.1 Llenn ocBoeHUA y4yebHOro npegmera

OCHOBHbIMW ~ LieNAMM  U3yYeHUs YydebHoro npegmeta «MartemaTuka»
ABNAOTCA  (DOPMMPOBAHME MaTeMaTUYECKMX MOHATUA W (DYHKLMOHabHOWA
mMaTemMaTU4YecKor rpaMOTHOCTI: YMEHMNS pacro3HaBaTb MaTeMaTUYECKME acreKTbl B
peasibHbIX XXU3HEHHbIX CUTyauusaxX U Npu n3yyeHUn pyrux yuyebHbix npesMeTos,
MPOSBMIEHNA 3aBUCUMOCTEN N 3aKOHOMEPHOCTEN, (hOPMYNMpPOBaTb WX Ha A3blKe
mMaTteMaTMKM W co3faBaTb MaTeMaTU4eckue MoAenn, MPUMEHSATb OCBOEHHbIA
mMaTteMaTU4YecKuin annapatr A8 pewleHus MpaKTUKO-OPMEHTUPOBaHHBIX 3ajad,
WHTEPNPETUPOBATbL N OLLEHMBATb NOYYEHHbIE PE3YNbTaThl.



1.2.2 NMnaHnpyemMble pe3ynbTaTbl 0CBOEHUSA YUebHOro npegmera
Oco60e 3HaueHWe YUebHbI npeaMeT UMEET npu POPMUPOBAHNN 1 PA3BUTMKN OBLLMX U MPOECCUOHANBHBIX KOMMETEHLMNA,
a TaKXKe COOTBETCTBYIOLLMX UM pe3ynbTaTtaM 06y4deHmst cornacHo ®IrOC COO.

KomneteHuum

(OK, NK)
OK 01 Bblbupatb
CrMocobbl pelleHns 3aaay
NpoeccnoHaIbHO
[eATenbHOCTH
NPUMEHNTENBHO K

pasnnMyHbIM KOHTEKCTaM

obuwune
NIP23 — rotoBHOCTb K TpyAy, OCO3HaHue
LIeHHOCTW MacTepcTBa, TPYLON06VE;

NIP24  — TrOTOBHOCTb K  aKTMBHOWA
[lesTeNnbHOCTH TEXHO/IOrMYECKOM n
coupabHOM HanpaB/eHHOCTH, CMOCOBHOCTb
NHULMNPOBAT, njaHMpoBaTtb n
CaMOCTOATESIbHO BbIMOMHATL TaKyto
[leaTeNbHOCTb;

JIP25 - uWHTepec K pas/fMuHbIM  Cclhepam

NPoecCHOHaNbHON AeATENbHOCTH, YMeHMe
coBepLlaTb OCO3HaHHbI BbIGOP OGyAyLiei
npodeccun 1 peann3oBbiBaTb COBCTBEHHbIE
YKWU3HEHHbIE MaHbl;

MP1 - camocTosiTeNlbHO (hopMynMpoBaTb U
aKTyanm3mposaTb npobriemy, paccmarpusathb
€e BCeCTOPOHHE;

MP2 - ycCTaHaB/MBaTb  CYLLECTBEHHbIN
MPU3HaK WM OCHOBAHWA [N CpaBHeHUs,
Knaccumkaumm n 06006LLeHNS;

MP3 - onpegenste LUenM [LeATeNbHOCTH,
3aaBaTb napameTpbl U KpUTEPUU  UX
LOCTUKEHUS,;

MP4 - BbIBNATL
npoTMBopeYns B
ABNEHNSAX;

MP5 - BHOCUTb KOPPEKTUBLI B AEATE/LHOCTD,
OUeHMBaTL  COOTBETCTBME  pesy/bTarToB
LensaM, OLeHMBaTb  PWUCKW  NOCNeACTBUIA
fleaTensHoCTw;

MP6 - pa3BuBaTb KpeaTWMBHOE MblILLIEHVE
MNPV PeLLeHN XXN3HEHHbIX NPo6/eMm;

3aKOHOMEPHOCTU 1
paccMaTprBaeMbIX

MnaHupyemble pe3ynbTaTbl 06y4YeHUSA

OuncyunnnuHapHble
MP61- BnageHWe MeToLaMW [OKa3aTe/IbCTB, a/IrOPUTMaMN PeLLeHNs 3a4a4; YMeHue
(hOPMY/IMPOBaTL OMpPefeneHNs, akCUOMbl U TEOPeMbl, NMPUMEHSATb WX, NMPOBOAUTHL
floKasaTesIbHbIe PacCy>KAeHUsA B XOAE peLleHns 3afay;
MP63 - yMeHVe OnepupoBaTb MOHATUAMW: PaLMOHaNbHbIE, MPPALMOHASbHbIE,
MnoKa3sare/ibHble, CTEMEHHbIE, I0rapuMmyeckme, TPUrOHOMETPUYECKNE YPaBHEHNS U
HepaBeHCTBa, UX CUCTEMbI;
MP64 - yMeHVe ornepupoBaTb MOHATMAMU: (PYHKLMSA, HENpepbiBHAsA QYHKLMA,
npov3BoAHas, NepBoo6pas3Hass, OMNpeAeneHHbIi  WHTErpas; YMeHVWe HaxoauTb
MPOV3BOAHbIE 3/1EMEHTaPHbIX (YHKLUMWA, WCMOMb3ys CrpaBOYHbIE MaTepuabl;
nccnefoBaTb B NPOCTEMALIMX CAy4vasX (YHKUMM HAa MOHOTOHHOCTb, HaxouTb
Han60/bLLME N HAVMEHbLUNE 3HAYEHWS (DYHKLWIA; CTPOUTbL rpadiviku MHOrOU/1IEHOB C
1CMONb30BaHNEM annapara MaTemMaTUyecKoro aHanmsa; NMPUMEHSATb MPOW3BOAHYHO
MNPV peLLeHnn 33a4 Ha [ABMXKEHVE; peLlaTb MPakTUKO-OPYEHTUPOBaHHbIE 3afa4n Ha
HaubonbLUMe W HaMMeHbLUVe 3HAYeHUsl, Ha HaxOXKAeHWe MyTh, CKOpOCTU W
YCKOPEHWS;
MP65 - ymeHVie onepurpoBaTth NMOHATUAMU: paLMOHa/IbHad (PYHKLMA, nokasaTte/bHas
(hyHKUWMA, CTeneHHas QyHKLUWSA, norapupmmnyeckas PYHKLMS, TPUrOHOMETPUYECKNe
(hyHKUMK, 06paTHble (DYHKUUW; YMEHWE CTPOUTb pafuKM M3yUeHHbIX (YHKLWA,
MCMOMb30BaTh PaUKM NpY U3yYeHUW NPOLIECCOB W 3aBUCUMOCTEN, NpY peLleHnm
3ala4 M3 gpyrux yyebHbIX NpeamMeToB W 3afjay U3 PeanbHOW XM3HW; BbIpaXKaTb
(hopMyfiamMmmn 3aBMCUMOCTM MEXAY BeMUYNHAMMU;
MP66 - ymeHue peliaTb TEKCTOBble 33afayy pasHbIX TUMOB (B TOM 4uCne Ha
MPOLEHTLI, AONM W YaCTW, Ha [BWXKEHWeE, paboTy, CTOMMOCTb TOBAapOB W YCHyT,
Hanoru, 3ajauv u3 061acTV YNpaBieHUs INYHBLIMWA WU CEMENHbIMK (hUHAHCaMW);
COCTaB/IATb BbIPXKEHUSA, YPABHEHWSA, HEPaBEHCTBA W WX CWUCTEMbl MO YC/OBUIO
3afjaun, uccnefosartb MOMyYeHHOEe peLUeHne U OLEeHMBATbL NpPasAonofo6HOCTbL
pesynbTaTos;
MP67 - ymeHWe onepupoBaTb MOHATUAMU: CpedHee apuMETUYECKOE, MeamaHa,

Hambosbliee W HaMMeHbllee 3Ha4YeHWs, pasmax, [AUCMepcus, CTaHAapTHoe
OTK/IOHEHME  YUCMOBOTO  Habopa; YMeHWe W3BMeKaTb, MHTEPNPETMPOBaThb
VH(opMaUuio, MPeACTaBNeHHY B Tabnuuax, Ha Avarpammax, rpadukax,
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MP12 - BblSBNATL NPUYMHHO-CNELCTBEHHbIE
CBA3W W1 aKTyaIM3nmpoBaThb 3afa4y, BblABUraTb
TUnoTe3y ee peLleHus, HaxoauTb aprymeHTbl
AN [0oKa3aTeNbCTBA CBOMX YTBEPXAEHWUN,
3a/1aBaTb NapameTpbl N KPUTEPUN PELLIEHNS;
MP13 - aHanM3npoBaTb NOJMyYeHHble B X04e
pelleHns 3aJauu pesynbTaTtbl, KPUTUYECKU
OLieHMBaTb nx [IOCTOBEPHOCTb,
MPOrHo3npoBaTb  U3MEHeHWe B HOBbIX
YCNOBUAX;

MP17 - yMeTb MepeHoOCUTb 3HaHWA B
rMo3HaBaTe/IbHYt0 U MPaKTUYeCKyto 061acTu
XKU3HeaeATeNbHOCTH,

MP18 - yMeTb WHTErpupoBatb 3HaHWA U3
pasHbIX NpeAMeTHbIX 06nacTei;

MP19 - BblgBuratb HOBble MAew, Npeanararb
OpUTUHa/bHBIE NOAXOAb! U PeLLeHNs

OTpaXaroLLyt0 CBOICTBA peasibHbIX MPOLECCOB W SBNEHWIA; NPeAcTaBisaTb
MH(OopMaLMio C MOMOLUBIO Tabnuy, M AuarpaMm; WCCnefoBaTb CTaTUCTUYECKMe
[aHHble, B TOM YuCne C MPYMEHEHUEM TpaUUecKVX METOAOB M 3NEKTPOHHBIX
CpeacTs;

MP68 - ymeHWe oneprpoBaTb MNOHATUAMU: CYyYaiHbIA OMbIT U C/lyYaiiHOe COObITUE,
BEPOATHOCTb ~ C/ly4alHOro  COObITMSA;  YMEHWe  BbIYUAC/ATb  BEPOSTHOCTb  C
MCMOMb30BaHMEM TPafiMyecKnX METOL0B; MPUMEHATL (DOPMY/ibl  CMIOXEHUA 1
YMHOXEHUS BEpPOSATHOCTEN, KOMOGWHATOPHbIe (hakTbl U (hOPMYy/bl MPU  PeLleHnm
3a/la4y; OLEHMBaTb BEPOATHOCTU peasibHbIX COObLITWIA; 3HAKOMCTBO CO C/lyyaiiHbIMU
BE/IMYMHaMUW; YMEHWe MpYBOAWTL MPUMEPbI NMPOSABIEHNS 3aKOHa 60/bLUNX YnCen B
NPUPOAHBIX 1 0BLLECTBEHHbIX ABNEHUSIX;

MP69 - yMeHVe onepupoBaTb MOHATMAMMW: TOYKa, MpAMasd, MI0CKOCTb,
MPOCTPaHCTBO, ABYrPaHHbIA Yros, CKpeLyyBatoLLmMecs npamble, NapasieibHOCTb U
nepneHAVKYNAPHOCTb NMPAMBIX W MIOCKOCTEN, Yron MeXxay NpsMbIMA, Yron Mexay
MPSMOM W NJIOCKOCTbIO, Yron Mexay MNAOCKOCTAMM, PacCTosHWEe OT TOYKM [0
MNOCKOCTW, PaccTosHMe MeXay MpAMbIMY, PacCcTOofHWe MeXay MNOCKOCTAMU;
YMEeHVEe WCMOoNb30BaTb MPU pelleHny 3afay  U3y4yeHHble (akTbl U Teopembl
NNaHUMETPUN; YMEHME OLEHNBATL PasMepbl 0OBLEKTOB OKPY)KAtOLLEro MUPa;

MP610 - yMeHMe OMepupoBaTb  MOHATUAMW:  MHOFOrPaHHWK,  CeyeHue
MHOrorpaHHuKa, Ky6, napannenenunes, npusma, nupamvaa, gurypa n noBepxHoCTb
BpaLLEHWs, UMINHAP, KOHYC, LWap, cthepa, CevyeHus qurypbl BpaLLeHns, naocKoCTb,
Kacatowlaaca cepbl, UWIMHAPA, KOHyca, M/owadb MOBEPXHOCTU NpaMuppbl,
Mpu3mbl, KOHyCa, UWIWHAPA, niowadb cdepbl, 06beM Kyb6a, MpAMOYro/ibHOro
napannenenunega, nupamuabl, MpU3Mbl, LWAWMHAPE, KOHyCa, LWapa; YMeHue
1300paxxaTb MHOrOrPaHHMKM W MOBEPXHOCTM BPALLEHUSA, MX CEYEHUS OT PYKM, C
MOMOLLBbIO  YEPTEXHbIX WHCTPYMEHTOB W 3/IEKTPOHHbLIX  CPEACTB;  YMeHue
pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMeHWe pacro3HaBaTb NpaBuiibHbIe
MHOTOrpaHHUKW;

MP612 - ymeHuWe BblUMCNATL reOMETPUYECKME BeNIMUMHBI (4/IMHA, Yron, nioLwaib,
06beM, nnowass NOBEPXHOCTU), UCMOMb3YSA U3yUeHHble (hOpMY/ibl U METOAbI;
MP613 - ymeHWe omepupoBaTb MOHATUAMW: MPSAMOYrofibHaA CUCTeMa KOOPAMHaT,
KOOpAMHATLI TOUKW, BEKTOP, KOOPAWMHAThLI BEKTOPA, CKaNsipHOe Npoun3BefeHue, yron
MeXy BeKTopamu, CyMMa BeKTOpPOB, MPOM3BeLEHME BEKTOPA Ha YMC/O; HAXOAUTb C
MOMOLLIbIO U3YYeHHbIX (hOPMY/T KOOPAWHATBI CepeiHbl 0TPe3Ka, PacCTOsIHME MeXay
[BYMS TOUKaMU;

MP614 - ymeHwve Bbl6MpaTb NOAXOAALLMIA N3YYEHHbIA METOL ANS PELLeHMS 3adaun,
pacno3HaBaTb MaTtemaTuyeckume (hakTbl M MaTeMaTU4ecKne MOAEN B MPUPOAHBIX U
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OOLUECTBEHHbIX  fBMIEHUAX, B WCKYCCTBE; YMEHMe MpPUBOAWUTL  MPUMEpbI
MaTeMaTNYeCKMX OTKPbITWUIA POCCUIACKON 1 MUPOBOIA MaTEMaTUYECKOW HayKW;

MNPyl - ymeHVWe OMepupoBaTb MOHATUAMWU: OMpefeneHne, akcuoma, TEopema,
CNeACcTBYe, CBOMCTBO, MPU3HaK, [0Ka3aTe/lbCTBO, PaBHOCW/IbHbIE (OPMY/NPOBKY;
ymMeHne (hopMyMpoBaTb 06paTHOe M NMPOTMBOMONOXKHOE YTBEPXKAEHWE, NPUBOAUTb
NpMMepbl Y KOHTPNPKUMEPbI, WCMO/b30BaTb METOL MaTeMaTUYecKOn WHAYKLMK;
NMPOBOAMTL [lOKa3aTe/flbHble PacCyXAeHWs Mpu  pelleHnn  3afad, OLEeHWMBATb
NOTUYECKYHO NPaBWUIbHOCTb PACCYXAEHWI;

MPy2 - ymeHvie onepupoBaTb MOHATUAMMW: MHOXECTBO, MOAMHOXECTBO, Onepauum
HaZ, MHOXXeCTBaMu; YMeHUE UCrO/b30BaTb TEOPETUKO-MHOXECTBEHHBIV annapar A/
ONMcaHUsa peasibHbIX NPOLIECCOB W ABNEHWIA N NPY PeLLeHnN 3a4a4, B TOM Yucne 13
APYrnX yYebHbIX NpesmeTos;

MPy3 - ymeHMWe onepypoBaTh NOHATUAMU: rpad, CBA3HbIV rpad, Aepeso, LK, rpad
Ha MIOCKOCTW; YMeHWe 3afaBaTb M OMUCbIBaTb rpadbl pas/vyHbIMK criocobamu;
1CMOoNb30BaTh rpadbl MPU PeLLeHn 3a4ay;

MPy7 - yMeHWe oOMepuvpoBaTb  MOHATUAMU:  TOXKAECTBO, TOXAECTBEHHOE
npeobpas3oBaHue, ypaBHEHWE, HepaBeHCTBO, CUCTEMA YpPaBHEHWIA W HEepaBeHCTB,
PaBHOCW/IbHOCTb ~ YPaBHEHWIA,  HEPABEHCTB UM CUCTEM,  pauUOHa/IbHbIE,
MppauyoHa/bHble, MoKa3sare/ibHble, CTerneHHble, norapuMmnyeckme,
TPUTOHOMETPUYECKNE YPaBHEHUS, HEpPaBeHCTBA W CUCTEMbI; YMeHWe peLatb
YpaBHEHWs, HEPaBEHCTBA W CUCTEMbl C MOMOLLBIO Pa3MYHLIX MPUEMOB; peLlaTb
YpaBHEHWs, HepaBeHCTBa W CWUCTEMbl C MapaMeTpoM; MPUMEHSATb YpaBHEHUS,
HepaBeHCTBa, WX CUCTEMbl [JI peLleHUs MaTemMaTWYecKuxX 3ajay W 3agady u3
pa3NMUHbIX 061aCTel HAYKN U PeasibHON XXN3HU;

MPy8 - yMmeHue CBOGOAHO ONepupoBaTh MOHATUAMMW: rpaduk (YyHKLMKW, obpaTHas
(YHKUMSA, KOMNO3ULUMA (DYHKLWIA, NMHENHas (YHKUMSA, KBagpaTudHas (yHKUUS,
CTeneHHas (YHKUMA C LefbIM OKasaTeseM, TPUTOHOMETPUYECKME (DYHKLWW,
obpaTHble TPUrOHOMETPUYeCKNe (MYHKLMKM, MnoKasaTerbHas W norapuiMmuyeckasn
(DYHKUMW; YMEHUe CTpOUTb rpauky  (DYHKUMWIA, BbINOMHATL Npeobpa3oBaHms
rpatmKoB (hyHKLMIA;

YMeHMe UCNob30BaTh rpadivky (hyHKLMIA AN U3yHeHWs MPOLLECCOB U 3aBUCUMOCTEN
npu pelleHnn 3agay W3 ApYrux y4yebHbIX MPeAMETOB W W3 PealbHON HKU3HW;
BblpaXaTb (hopMy/iaMu 3aBUCUMOCTY MeXYy BeMUYiHamu,;

yMeHue CBOGOLHO OrnepupoBaTb MOHATUAMW: YETHOCTb (DYHKLMKW, NEPUOAUYHOCTb
(DYHKLUMM, OTPaHUYEHHOCTb  (OYHKLWKW, MOHOTOHHOCTb (DYHKLMKW, 3KCTPEMYM
(hYHKLMW, HanbosbLLIEe N HaMMEHbLLEE 3HAYEeHNUS (DYHKLMN Ha MPOMEXYTKE; YMeHWe
MPOBOAUTL UCCNEA0BaHME (DYHKLWN;
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YMeHWe WCMo/b30BaTh CBOWCTBA M rpauKy (PYHKUMIA NS peLleHus YpaBHEHW,
HEpaBeHCTB W 3afla4 C rapameTpamu; M306pakaTb Ha KOOPAMHATHOM MNNOCKOCTU
MHOXECTBA PELLUEHNIA YPaBHEHWI, HEPABEHCTB U UX CUCTEM;

MPyHO - yMeHue onepupoBaTb MOHATUAMM: HeMpPepbIBHOCTb (DYHKLMWK, acCUMMTOTbI
rpauka yHKUMW, nepeas U BTOPas MPOM3BOAHAA (DYHKLMW, reOMEeTPUYECKMA 1
(hM3MYECKUIA CMbICNT NPOM3BOAHONM, MEpBO0OOpPa3Has, OMpPeAeneHHbIA WHTerpan;
YMeHMe Haxo4uTb aCMMTOTbI rpadmka (yHKLMKW; YMEHWE BbIYUCIATb NPON3BOAHbIE
CYMMbI, MPOW3BEAEHUS, YaCTHOIO M KOMMO3ULMN (YHKUUIA, HAXOAWUTb YpaBHeHWe
KacaTeNbHOMN K rpatnky yHKLmuY;

YMeHMWe MCMo/b30BaTh MPOU3BOAHYIO AN UCCNEA0BaHNA (PYHKLUMIA, A1 HAXOXIEHNS
HauyyLlero peLleHns B MpUKIaLHbIX, B TOM YUC/E COLMAIbHO-3KOHOMUYECKKX W
(PM3NYECKMX 3afadax, AN9 ONpeLeNeHns CKOPOCTU 1 YCKOPEHWS; HAX0AWTb NOLLaau
” 06beMbI (Uryp C NMOMOLLKO MHTErpasa; NMpUBOAUTL MPUMEPbI MaTEMATUYeCKOro
MOZENMPOBaHMA C NOMOLLBIO AnddepeHLMaIbHbIX YpaBHEHWI;

MPyll - ymeHWe OnepupoBaTb MOHATUAMMW: KOMMIEKCHOE YMC/IO0, COMPSKEHHbIE
KOMM/IEKCHbIE YuCna, MOAY/b W aprymeHT KOMIJ/IEKCHOTO 4ucna, (hopMa 3anmcu
KOMMJIEKCHBbIX 4unCceN (reOMeTpuUYeckas, TPUroHOMETpUYecKas W anrebpanyeckas);
YMeTb NPOU3BOAUTL apU(IMETUYECKME [EACTBMA C KOMM/IEKCHBIMU  Y1C/iaMK;
MPUBOAUTL MPUMEPbI UCMOb30BaHWA KOMMIEKCHbBIX YMCET;

MPy12 - ymeHue CBOGOAHO OMepupoBaTb MOHATUAMU: CpefHee apuMeTUYeCKoe,
MefmaHa, HaubonbLLee N HaMMeHbLLIEE 3HAYEHNWSA, pa3max, AMUCTepcus, CTaH4apTHOe
OTK/IOHEHWE [N ONWCaHWs  YMCNOBLIX  [aHHbIX; YMeHWe  WcCrefoBaTb
CTaTUCTUYECKNE [aHHbIE, B TOM YUC/E C MPUMEHEHVEM TpafUUecKnX METOLOB U
3NEKTPOHHbIX CPeACTB; rpafuuecky WCCNefoBaTb COBMECTHbIE HabofeHus C
MOMOLLIbIO AyarpamMM paccemBaHus U IMHEHOW perpeccuu;

MPy13 - ymMeHWe Haxo4mnTb BEPOSTHOCTU COObITUIA C UCMO/b30BAHUEM TpaUUECKMX
METO0B; MPUMEHATb ANA PelleHns 3af4ad (OpMySibl CNOXKEHWUSA U YMHOXEHWS
BEPOATHOCTEN,  (hOPMyNy  MOMIHOM  BeposATHOCTW,  opmyny  bepHynnw,
KOMOVHATOPHble (hakTbl 1 POPMY/ibl; OLEHMBATb BEPOATHOCTW PeasbHbIX COObITUIA;
YMeHWe OnepupoBaTb  MOHATUAMMW:  C/lyyailHas  BeNUYMHA,  pacnpefeneHve
BEPOATHOCTEN, MaTeMaTUYeCcKoe OXnAaHue, AUCNepcus U CTaHLAPTHOE OTKIOHEHWe
CNyYaiiHON BEeNYMHBI, (YHKUMM pacripefiefieHnss U NNOTHOCTU PaBHOMEPHOTO,
MoKa3aTe/lbHoro 1 HOPMasibHOro pacnpejesneHnii; YMeHne 1Ccnosb3oBaTb CBOMCTBA
M3yYeHHbIX pacripefeNieHnii ANs peLleHns 3ajady; 3HaKOMCTBO C MOHATUAMM: 3aKOH
B0MbLUKX YMCEN, METOAb! BbIBOPOYHBIX UCCMEA0BAHWIA; YMEHVEe MPUBOANTL NPUMEPDI
MPOSB/EHNA 3aKOHA 60/bLUMX YMCEN B NPUPOLHBIX M 0OLLECTBEHHbIX AB/IEHNSX;
MPy14 - ymeHue CBOGOAHO OMEpUpoBaThb MOHATUAMU: TOYKa, MpsAMas, MI0CKOCTb,
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MPOCTPaHCTBO, OTPE30K, NyY, NIOCKWIA Yron, ABYrPaHHbIN Yros, TpexrpaHHbIi yro,
nepeceKkaroLmecs, napasinesbHble U CKpeLLmBatoLLmMecs npamMble, napainenbHoCTb 1
NepneHaNKYNApHOCTb NPAMbIX W NIOCKOCTER, Yron Mexay NpsaMbIMA, Yron Mexay
MPSMOA M NNOCKOCTBIO, Yron MeXxay MNNOCKOCTAMW; YMeHWe WCMonb3oBaTb Mpu
pelleHny 3afay M3yyeHHble (PaKTbl ¥ TEOPEMbl MIaHUMETPUN; YMEHVE OLeHMBATb
pasMepbl OOBLEKTOB B OKPY>KalOLeM MUpe; YMEHWe OmnepupoBaTtb MOHATUAMM:
MHOrOrpaHHUK, Ce4yeHue MHOrorpaHHVKa, MpaBW/bHbIA MHOTOrpaHHUK, NpuU3Mma,
nupammza, @urypa 1 MOBEPXHOCTb BPAWEHWs, LUWIVHAP, KOHYC, Lwap, cdepa,
pa3BepTKa MOBEPXHOCTW, CEYeHUs KOHyca W LWNUHAPA, MapannesibHble ocu Unn
OCHOBaHWIO, CeyeHve Lwapa, MI0CKOCTb, KacatoLlasacs Ciepbl, LMAMHAPE, KOHYyCa;
YMeHMe CTPOUTb CeYeHne MHOrOrpaHHVKa, 1306pakaTb MHOrOrpaHHUKK, QUrypbl v
MOBEPXHOCTU BPALLIEHWS, WX CeYeHWs, B TOM YWC/E C MOMOLLBIO 3MEKTPOHHBIX
CPeLCTB; YMeHVe NMPUMEHsTb CBOCTBA FEOMETPUYECKUX (IMIyp, CamOCTOATENIbHO
(hopMyIMpoBaThb ONpeAeNieHns n3yyaemblX QUryp, BblABUraTb rMnoTesbl 0 CBOMCTBAX
Y NPU3HaKax reoMeTpmuyecknx quryp, 060CHOBbIBaTL WM ONPOBepraTh VX; YyMeHune
MPOBOAWTL  KMAaCCU(MKAUMIO (uUryp Mo pas3MyHbIM - NPU3HaKaMm, BbIMOIHATD
HeobXoaVMble [ONOHUTENIbHbIE NMOCTPOEHNS;

MPy15 - ymeHve CBOGOAHO OMepupoBaTb MOHATUAMM: MoWadb (Urypbl, 06bLeM
(urypbl, BenMUMHa yrna, pacctofHue OT TOYKM [0 MIOCKOCTU, PacCTOsSHWE MEX[Y
NpPAMbIMK,  PacCTOAHWE  MeXAy MI0CKOCTAMM, NJowaab  Cdepbl, NaoLaib
MOBEPXHOCTU  NUpamMuabl,  NPU3Mbl,  KOHyca, UWIMHApa, 00bemM  Ky6a,
NPAMOYroNbLHOT0 Napasnnenenuneaa, NnupaMmuabl, NpU3mbl, LAIMHAPa, KOHYCa, Luapa;
YMeHWe HaX0AUTb OTHOLLEHVE 06bEMOB NOAOGHbLIX Uryp;

MPy16 - ymeHue CBOGOAHO ONepupOBaTb MOHATUAMU: ABVDKEHWE, napansieNbHbIi
MepeHoc, CUMMETPUA Ha MIOCKOCTU U B NPOCTPaHCTBe, MOBOPOT, Mpeobpa3oBaHue
nogobus, NofobHble GUrypbl; yMeHne pacrno3HaBaTb paBHble U Nojo6HbIe (Urypsl,
B TOM 4wuc/fe B MNPUPOLe, WCKYCCTBE, apXWUTEKType; YMeHWe WCMnosb30BaThb
reoMeTpPUYECKMe OTHOLLEHMS, HAXOAUTL TeOMETPUYECKME BENMYMHBI (4/MHA, Yron,
niowasip, 06beM) MpU pelleHMn 3afad U3 Apyrux y4yebHbIX MNpPeaMeToB U U3
Pea/IbHOMN XU3HU;

MPyl7 - ymeHWe CBOGOAHO OMepupoBaTb MOHATMAMU: MPAMOYTrO/ibHas CUcTeMa
KOOPAMHAT, BEKTOP, KOOPAMHATLI TOYKMW, KOOPAMHATLI BEKTOpa, CyMMa BEKTOPOB,
Mpov3BefjleHNe BEKTOpPa Ha 4WCNo, PasnoXKeHWe BekTopa Mo 6asucy, CKaiapHoe
NMpPou3BeAeHNe, BEKTOPHOE MPOU3BEAEHNE, Yron MeXAy BEeKTopaMu; YMeHue
1CMNO/b30BaTb BEKTOPHbLIN U KOOPAUHATHBIVA METOZL [/ PELLeHUs FeOMeTPUYEeCKnX
3afiay 1 3afay Apyrvx y4ebHbIX NpeAMeToB; OnepupoBaTh MOHATUAMU: MaTpuua 2 X
2 1 3 X 3, onpegennTeNib MaTpULbl, FTeOMETPUYECKINIA CMbIC/T OMPeSenTens;
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OK 03. TnaHuposatb w
peann30BbIBaTb

CO6CTBEHHOE
npogeccroHanbHoe n
NIMYHOCTHOE pasBuTue,
npeanpUHUMATENLCKYHO
[eAaTeNlbHOCTb B
npodeccroHanbHo

ctepe, CMO0/b30BaTh

3HaHMA NO MpaBoBOM W
(hPMHaHCOBOW rPamMOTHOCTK
B Pa3/IMUHbIX XKMU3HEHHbIX
cUTYyaumsax

P26 - TroTOBHOCTb W CMOCOOHOCTb K
obpa3oBaHMO U caM00bpas3oBaHMIO  Ha
MPOTSXKEHNN BCEWA XKN3HW;

MP8 - CcMoCcOOHOCTb W TOTOBHOCTb K
CamMoCTOATENNbHOMY MOUCKy METOA0B
peLleHns NpakTUYecKnX 3agay, NPUMeHeHNIo
pa3/InyHbIX METOA0B MO3HAHUS;

MP17 - yMmeTb MepeHOCUTb 3HaHuA B
Mo3HaBaTe/IbHYHO W MpPaKTUYecKyro 0651acTu
YXU3HEeAeATeNbHOCTH

MPy18 - ymeHMe MOAeNMpPOoBaTb peasibHble CUTyaUMM Ha A3blKe MaTeMaTUuKu;
COCTaBNATb BbIPAKEHUS, YPaBHEHWS, HEpaBeHCTBA U WX CUCTEMbI MO YC/IOBUIO
3a/laun, uccneaoBaTb MNOCTPOEHHbIE MOLENN C UCMO/b30BaHMEM arnaparta anrebpebl,
VHTEPNPEeTUPOBaTb MOMYYEHHbIV Pe3ynbTaT; CTPOUTb MaTeMaTuyeckue Mogenm ¢
MOMOLLbK0 TEOMETPUYECKUX MOHATUIA WM BEMYMH, pellaTb CBA3AHHbIE C HUMM
NPaKTUYeCKMe 3adaun; COCTaBMATb BEPOATHOCTHYIO MOZENb W MHTEPNpPeTUpoBaTh
MONYYeHHbIA  pe3ynbTaT,  pelartb  NpuKiagHble  3afjaynm  CpefcTBamMu
mMaTeMaTM4yecKoro aHaimsa, B TOM 4UC/E  COLMaIbHO-3KOHOMWMYECKOTO WU
(hM3MYECKOr0 XapakTepa;

MPy19 - ymeHue BblbUpaTb NOAXOAALLMIA METOA ANA PELLEHNs 3adaqn; NOHUMaHWe
3HAYMMOCTN MaTeEMATUKN B U3YHEHUM MPUPOAHBIX N OBLLECTBEHHBIX MPOLIECCOB M
SIBMIEHUIA; YMeHWe pacno3HaBaTb MNPOSBNIEHVE 3aKOHOB MaTeMaTUKW B WCKYCCTBE,
YMEHME NPUBOANTb MPUMEPbI MaTEMATUUYECKMX OTKPbITWIA POCCUIACKO 1 MUPOBOIA
MaTEMaTMNYECKOI HayKW.

MP64 - ymeHVe onepupoBaTb MOHATUAMU: (YHKUWS, HenpepbiBHaA (YHKUWS,
MPOM3BOAHasA, MepBo0bOpa3Has, OMNpedesieHHbIi  WHTerpal; YMeHWe Haxo4uTb
MPOV3BOAHbIE 3/1IEMEHTAPHbIX (DYHKLUWIA, MCNONb3ys CrpaBOYHble MaTepuasbl;
nccnefosaTb B MPOCTEAWMX crydasX QYHKUMM HA MOHOTOHHOCTb, HaxO4uUTb
Hanbo/bLUVe N HaVMeHbLUVE 3HaYeHNS PYHKLWMIA; CTPOUTbL FpatuKy MHOTOU/IEHOB C
MCNO/Ib30BaHMEM arnraparta MaTeMaTUYecKoro aHann3a; MpUMEHsTb MPOV3BOAHYHO
Npy peLleHnm 3afay Ha ABVKEHNE; pellaTb NpakTUKO-OpUEHTUPOBAHHbIE 3aa4n Ha
HanbonblUMe W HaVMeHbLUME 3HAYEeHUs, Ha HaxOX[eHWe nyTh, CKOpoCTU W
YCKOpPEeHWS;

MP66 - yMmeHWe pellaTb TEKCTOBble 3a4ayM pasHbiX TWUMOB (B TOM 4KUC/e Ha
MPOLEHTbI, AOMM N YaCcTW, Ha [BMXKEHWe, paboTy, CTOMMOCTb TOBapoB W YCAyr,
Hasiorv, 3afayv u3 061acTu ynpasneHUs NNYHLIMU N CEMENHbIMU (PUHaHCcaMN);
COCTaB/IATb BbIPAKEHUs, YPaBHEHUS, HepaBeHCTBA M WX CUCTEMbI MO YCMOBUIO
3aflaun, uccnefosarb MOMYYEHHOE peLleHVe U OLeHMBaTb NpaBAonofo6HOCTb
pe3ynbTaToB;

MP67 - ymeHve onepupoBaTb MOHATUAMU: CpeaHee apuMeTUYecKoe, MefmaHa,
Hanbosnbllee W HavMeHbllee 3HaueHus, pasMax, [Aucrnepcus, CTaH4apTHOe
OTK/IOHEHWE  4YMC/IOBOrO  Habopa; YyMeHWe W3B/eKaTb, WHTEPNpPeTUpoBaTh
WHOpMaUMIo, MpeAcTaBfeHHY0 B Tabnuuax, Ha AuarpaMmax, rpagmkax,
OTPaXXaloLLy0 CBOWCTBa pealbHbIX MPOLECCOB W  ABMEHWI; NPeacTaBnsaTb
MH(OpPMaUMIO € MOMOLUBIO Tabnuy W guarpamm; MCCnefoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4uC/le C MPUMEHEHVEM TpaPUUECKNX METOLOB W 3/EKTPOHHbIX
CPeLCTs;
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MP68 - ymeHue onepupoBaTh MNOHATUAMMW: CyYaiHbIA OMbIT U CyYaliHOe COObITUE,
BEPOSATHOCTb ~ CNYYaHOrO  COOLITUSA;  YMEHWE  BbIYUC/ATb  BEPOATHOCTb  C
NCMONb30BAHMEM TpaUUECKMX MeTOZO0B; MPUMEHATb (OPMY/Ibl  CIIOXEHWA 1
YMHOXEHWS BEPOATHOCTEN, KOMOWHATOPHble (hakTbl U (OPMY/bl NP PeLleHnm
3afiay; OUeHMBaTb BEPOSATHOCTM peasibHbIX COOLITUIA; 3HAKOMCTBO CO C/yYaliHbIMM
BE/IMYMHAMW; YMEHWE NPUBOAUTL MPUMEpPbI MPOABNEHWS 3aKOHa OOMbLUMX YWCeN B
MPUPOAHbBIX M O6LLECTBEHHBIX AB/IEHUSAX;

MPy4 - ymeHne CBOOOAHO OMepupoBaTb MOHATUMAMU: COYeTaHWe, NepecTaHoBKa,
YMCNIO COYETAHWUI, YWCMO MepecTaHOBOK; GMHOM HbIOTOHA; YMeHVe MPUMEHSATb
KOMOVHaTOPHbIE (haKTbl U PacCyXeHus Ana peLLeHns 3a4ay;

MPyHO - yMeHve orepupoBaTtb NMOHATUAMU: HEMPEPbIBHOCTb (DYHKLMKW, aCUMMTOTbI
rpajuka yHKUMW, nepsas M BTOpas NPOU3BOAHAA (DYHKLMKW, FeOMETPUYECKUIA 1
(PM3MYECKMIA CMbICNT MPOW3BOLHOW, NepBOO6pa3Hast, OMpefeNieHHbI UHTErpan;
YMeHMWe HaxoAuTb aCUMNTOTbI rpauka (hyHKLMW; YMEHVE BbIYMCNATL NMPOV3BOAHbIE
CYMMbI, MPOW3BEAEHNS, YaCTHOTO U KOMMO3ULMWN (PYHKLMIA, HAXOAWUTb YpaBHEHWe
KacaTenbHOM K rpadmKy yHKLUWN;

YMeHMWe 1Cnosb30BaTb NPOU3BOAHYIO /1 UCCNEL0BaHNSA PYHKLMIA, L1 HAXOXKAEHUS
HauyyLlero pelleHns B NPUKNaAHbIX, B TOM YKCNE COLMaIbHO-9KOHOMUYECKUX U
(h13nYecKnX 3agadax, 418 onpesLeNieHns CKOPOCTU U YCKOPEHWS; HaX04UTb MIOLLaau
1 06beMbI (Uryp C NOMOLLBIO MHTErpasia; NPUBOAUTL MPUMEPLI MAaTEMATUYECKOro
MOZENMPOBaHMA C NMOMOLLBIO AnddepeHLMaIbHbIX YpaBHEHWIA;

MPy12 - ymeHve CBOGOAHO OMepupoBaThb MOHATUAMU: CpefHee apuiMeTUYecKoe,
Me[naHa, Hanborbllee N HaMMeHbLLIEe 3HAYeHNs, pa3max, AUCrnepcus, CTaHLapTHOe
OTK/IOHEHUE  JNf  OMNUCaHWS  YWUCMOBbIX  [aHHbIX; YMEHWe  WUCCNeAoBaTb
CTATUCTUYECKME AaHHble, B TOM YMCNE C NPUMEHEHWEM rpafuyueckux MeToZoB U
3NIEKTPOHHbIX CPEACTB; rpauueckn uccnesoBaTb COBMECTHble HabMOAeHUs C
MOMOLLbO AnarpaMm paccevrBaHUsA U IMHENHOW perpeccuu;

MPy13 - ymeHVe Haxo4uTb BEPOATHOCTM COBLITUIA C MCNO/b30BAHWEM IPaPUUECKMX
METOLO0B; MNPUMEHATb [/ PeLueHns 3afady (POPMy/ibl CNOXEHWS U YMHOXEHUS
BEpOATHOCTEN,  hopMmyny  MOMHOW  BEPOSITHOCTW,  hopmyny  BepHynnw,
KOMOUHATOPHbIE (haKTbl 1 (DOPMY/ibl; OLEHMBATb BEPOATHOCTW pPeasibHbIX COObITWIA;
YMeHVe OnepupoBaTb MOHATUAMMW:  ClyyaillHas  BeMYMHA,  pacnpegeneHue
BEPOATHOCTEN, MaTeMaTUYecKoe OXWAaHue, AUCMepcrs 1 CTaH4ApPTHOe OTK/IOHEHWE
CNyYaiiHON BeMNYMHBI, (YHKLWMW pacrnpefenieHnss U NAOTHOCTU PaBHOMEPHOTO,
MOKasaTe/lbHOro ¥ HOPMasIbHOrO pacnpejeneHunii; YMeHve 1Crosb30BaTb CBOWCTBA
M3YYeHHbIX pacnpefeneHnin Ans peLleHns 3a4ad; 3HaKOMCTBO C NMOHATUAMM: 3aKOH
60NbLUMX YKMCeN, METOAbI BbIGOPOUYHBIX UCCNEA0BAHUIA; YMEHWE MPUBOANUTL NPUMEPSI
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OK 04
B3aUMO/IENCTBOBATb

KOMaHAe

AhdekTiBHO MP28 - BnageTb pasMyHbIMK  cnocobamm
N 06LLUEHNS 1 B3aNMOENCTBUS;
pabotatb B Konnektmee U MP31 -

MOHMMaTb W UCMO/b30BaTb
npenMmMyLLecTsa KOMaHAHOIA "
VHAMBMAYaNbHOW paboThl;

MP33 - npuHMMaTb LEN  COBMECTHOWA
[eaTesIbHoCTY, OpraH130BbLIBATbL "
KOOPAMHMNPOBATb AencTans no ee

JIOCTVXKEHUIO: COCTaBNATb MfaH AElCTBUA,
pacnpegensTb poM € YYEeTOM  MHEHWi
Y4aCTHUKOB 06cyXpaatb pesynbTarhl
COBMECTHOI paboThl;

MP36 - KOOpAMHWMPOBAaTb W  BbINOMHATb
paboTy B YCMOBUSX peasibHOro, BUPTYa/IbHOr0
N KOMOVHVMPOBaHHOIO B3aMMOLENCTBIS;
MP37 - ocywecTBnsaTb  MO3UTMBHOE
CTpaTernyeckoe MoBefleHVe B Pas3/NYHbIX
CcuTyauusx, MposiBNATb  TBOPYECTBO WU
BOOGpaXKeHe, OblTb MHALMATVBHBIM

MPS5 - nNpuHUMaTL MOTUBLI U aprymeHTbI
JPYrux Jiofeil npu aHamse pesynbTaToB
[eAaTeNlbHOCTY;

MP56 - npusHaBaTb CBOE MpaBO W MpaBso
APYrvX Noaei Ha OLLIMOKK;

MP57 - pa3BuMBaTb CMNOCOBGHOCTb MOHUMATb
MMP C NO3ULIMKN SPYroro YesioBeka

NPOSABMEHUSA 3aKOHA GO/bLUMX YMCEN B NPUPOAHBLIX M 0OLLECTBEHHbIX AB/IEHUAX;
MPyl8 - ymeHWe MOAeNMPOBaTb peasibHble CUTyaUuM Ha A3blKe MaTeMaTUKW;
COCTaB/IATb BbIPWKEHUS, YPaBHEHWS, HepaBeHCTBa M WX CUCTEMbI MO YCNOBUIO
3a/la4un, uccnefoBaTb NMOCTPOEHHbIE MOZE/IN C UCMO/b30BaHWEM anrnapara anrebpsbi,
WHTEPNPeTUPOBaTb MONYYEHHbIN pe3ynbTaT; CTPOUTb MaTemMaTuyeckue Mogenn ¢
MOMOLLbIO TFeOMETPUYECKUX TMOHATUIA WM BENWYMH, pellaTb CBA3aHHbIE C HUMM
NnpakTUyeckre 3afayn; COCTaBNATb BEPOATHOCTHYIO MOAESb U MHTepPrnpeTupoBaThb
MONYYEeHHbIN  pe3ynbTarT; pewaTtb  NpUKNagHble  3ajayuvM  cpeacTBaMu
mMaTemMaTU4yeckoro aHanmMsa, B TOM YWCME COLMANbHO-3KOHOMUYECKOrO W
(hM3MYEeCKOro xapakrepa

MP61- BnageHWe MeTO4aMM [0Ka3aTeNbCTB, aNrOPUTMaMy peLleHns 3aay; YMeHve
(hopMynMpoBaTb OnpesfesneHns, akCMoMbl W TeOpeMmbl, MPUMEHATb WX, MPOBOAUTbL
[lOKa3aTe/lbHble pacCyXeHus B X04e peLleHus 3ajay;

MP62 - ymeHWe oneprpoBaTh NOHATUAMM: CTEMNEHb YMCAa, TOraputmM Yncna; yMeHmne
BbIMOMHSATH BbIYMUCNEHME 3HAYEHUIA 1 NPeo6pa30BaHNS BbIPaXKEHWIA CO CTEMEHAMU 1
norapumMamu, nNpeobpasoBaHns APOOHO-PaLIMOHAbHBIX BbIPAXKEHWIA;

MP63 - ymeHWe onepupoBaTb MOHATUAMMW: pPaluUOHaNbHbIE, UPPaLUOHasbHbIE,
rnokasare/bHble, CTeNeHHbIe, I0rapuPMUYecKme, TPUroHOMETPUYECKME YPaBHEHMSA Y
HepaBeHCTBa, MX CUCTEMBI;

MP64 - ymeHWe onepuvpoBaTb MOHATUAMWU: (YHKUMA, HenpepbiBHas QYHKLuS,
npomn3BofHasA, nepBoobpasHas, OMpeAeneHHbIA  WHTerpas; YMeHuWe HaxoguTb
MPOM3BOAHbIE 3NMEMEHTapHbIX (DYHKLMIA, WCMOMb3ys CrpaBOYHble MaTepuasbl;
nccneaoBaTb B MPOCTENLUMX CayyasX (YHKUMM HAa MOHOTOHHOCTb, HaxoauTb
HanbosbLIMe N HaMeHbLUME 3HaYeHWs (DYHKLMWIA; CTPOUTb FpauKy MHOTOU/IEHOB C
MCMONb30BaHNEM annapara MaTeMaTUyecKOro aHansa; NpUMeHsTb MPOU3BOAHYIO
npy peLLeHnn 3agay Ha ABVKeHWe; peLlaTb NPakTUKO-OPUEHTMPOBAHHbIE 334a4n Ha
HanbosibluMe W HaMMeHbLUMe 3HaYeHWsl, Ha HaxOXAeHWe MyTu, CKOpOCTU W
YCKOpPEeHuS;

MP65 - ymeHMe onepmpoBaTthb MOHATUAMU: pauuoHanbHas PYHKLUUA, nokasare/ibHas
(hyHKUMA, cTeneHHas QyHKUMA, norapnupmmyeckas (yHKUMS, TPUroHOMETpUYeCKmne
(yHKUMK, 06paTHble (DYHKUMW, YMEHME CTPOUTb TPadiky M3YUeHHbIX (YHKLWA,
1CNOMb30BaTh rpafuky Npy U3yyYeHUn NPOLLECCOB M 3aBUCMMOCTEN, MPW PeLLeHn
3ada4 M3 gpyrux y4yebHbIX NpegMeToB W 3aday U3 peasibHOW KU3HW; BbipaXKaTb
(hopmMynamu 3aBUCMMOCTN MEXAY BEMUYMHAMU;

MNP69 - ymeHMe onepupoBaTtb MOHATUAMW: TOYKa, MpsAMas, MIOCKOCTb,
MPOCTPaAHCTBO, ABYTPaHHbINA Yrof, CKpeLivBatowmecs npsmMble, napanienbHOCTb U
NepneHanKyNApHOCTb NPAMbIX U MAOCKOCTEN, YIOn MeXay NpsMbIMK, YT Mexay
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NPAMOI U MAIOCKOCTbIO, YroN MeXAy MIOCKOCTAMU, pPacCTOsiHWME OT TOYKM [0
MIOCKOCTW, PACCTOAHWE MeXAy MPAMbIMU, PAacCTOSHWE MEXAY MI0CKOCTAMU;
YMEHVE WCMOoMb30BaTb NPWU  pPeLleHMn 3afay  M3y4eHHble (aKTbl M Teopembl
NNaHUMETPUN; YMEHWE OLEHNBATb pa3mepbl 0ObEKTOB OKPY>KatOLLEro MUpa;

MP610 - ymeHWe OnepupoBaTb  MOHATUAMW:  MHOFOrpaHHUK,  CeyeHue
MHOrOrpaHHvKa, Ky6, napannenenvnes, npusma, nupammaa, gpurypa n noBepxHocTb
BpaLleHns, UMAVHAP, KOHYC, LWap, cihepa, CeYeHUs (Urypbl BpaLleHus, niocKoCTb,
Kacatowlaaca cdepbl, UWIMHAPA, KOHyca, M/owaab MOBEPXHOCTM nNupamugpl,
MpY3Mbl, KOHyCa, UWAMHAPA, Nowanb ciepbl, 06bem Kyba, NPAMOYro/bHOro
napasnnenenunesa, nupamuabl, MpU3Mbl, UWIMHLPA, KOHYCa, Luapa; YMeHue
1300paXkaTb MHOFOTPaHHUKN W MOBEPXHOCTU BPALLEHUS, UX CeYeHWsi OT PyKu, C
MOMOLLbIO  YEPTEXHbLIX WHCTPYMEHTOB W  3MeKTPOHHbLIX CPeACTB;  YMeHue
pacrnosHaBaTb CUMMETPUIO B MPOCTPaHCTBE, YMEHWe pacro3HaBaTb MNpaBW/ibHbIE
MHOTOrPaHHVIKMK;

MP611- ymeHWe onepupoBaTb MOHATUAMU: OBVXEHWE B MPOCTPaHCTBe, NMoLO6HbIE
(hurypbl B NPOCTPAHCTBE; WCMO/b30BaTb OTHOLUEHWE MJ/IOWaAei MOBEPXHOCTEN 1
06beMOB MOA0GHbIX PUryp NPU peLLeHnn 3aaau;

MP612 - yMeHWe BblYNCNATL FEOMETPUYECKME BEIMUMHBI (4/MHA, Yron, niaoLwajp,
06beM, NoLaib NOBEPXHOCTH), UCMOSb3YS U3YyUeHHbIE (HOPMYSibl Y METOABI;
MP613 - yMeHue onepupoBaTb MOHATUAMU: MPAMOYTO/ibHas CUCTeMa KOOPAMHaT,
KOOPAMHATbI TOUKW, BEKTOP, KOOPAMHATLI BEKTOPA, CKaNfpHOE MPoun3BeseHne, yrofn
MEX[y BEKTOpamu, CyMMa BEKTOPOB, MPOV3BeLeHMEe BEKTOPA Ha YNCIIO; HAXOAWTb C
MOMOLLbKO M3YYeHHbIX (DOPMY/T KOOPAMHATBI CEpefiyHbl 0TPe3Ka, PaCCTOSHME MEXAY
[BYMS TOUKaMmu;

MP6 14 - ymeHMe BblOVpaTb NOAXOAALLMIA N3YUEHHDbI METOZL ANA PeLLEeHNs 3ajaun,
pacno3HaBaTb MaTeMaTuyeckue (hakTbl 1 MaTeMaTUYECK/E MOLEN B NPUPOAHBIX U
O6LLEeCTBEHHbIX  ABMEHWUSAX, B  WCKYCCTBE, YMeHMe NPUBOAUTL  MpPUMeEpHI
MaTeEMaTUYECKNX OTKPbITUIA POCCUIACKON M MMPOBOI MaTeMaTUYECKOW HayKW;

MPyl - ymeHWe onepupoBaTb MOHATUAMW: OMNpPeAeneHne, akcuMoMa, TEopema,
CNneAcTBMe, CBOMCTBO, MPW3HaK, 40Ka3aTeNbCTBO, PaBHOCW/bHbIE (HOPMYSIMPOBKY;
yMeHve opMynMpoBaTb 06paTHOE ¥ MPOTMBOMOMIOXHOE YTBEPXKAEHWE, MPUBOAUTD
npyvMepbl Y KOHTPNPUMEPbI, WCMO/b30BaTb METO[ MaTeMaTUYeCKOh WHAYKLMU;
MPOBOAWTL  [OKa3aTe/lbHble PACCYXKAEHWS MNPWU  pelleHun 3ajad, OLeHuUBaTb
NOTNYECKYIO MPaBU/IbHOCTb PACCYXXAEHWIA;

MPy2 - ymeHWe ornepupoBaTb MOHATUAMU: MHOXECTBO, MOLMHOXECTBO, OrepaLmn
HaZ, MHOXKeCTBamu; YMeHVe UCNo/b30BaTb TEOPETUKO-MHOXECTBEHHBIV annapart 4
ONUCaHWs peasibHbIX MPOLECCOB U ABIEHWIA U NPY peLLeHnn 3adad, B TOM Yucie U3
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JPpYrux y4yebHbIX NpeiMeTOB;
MPy3 - ymeHVie oneprpoBaTb NOHATUAMU: Fpad), CBA3HLIV rpad, AepeBo, LMK, rpad
Ha NJIOCKOCTW; YMeHMe 3adaBaTb W OMUCbIBATb rpagbl Pas/MyHbIMK Cnoco6amu;
1CMOo/b30BaTh rpadbl NpY peLleHn 3amay;

MPy4 - ymeHue CBOGOAHO OMepupoBaTh MOHATUAMU: COYeTaHWe, NepecTaHOBKa,
YMCNIO COYETaHWI, YUCNO MepecTaHOBOK; OMHOM HbIOTOHA, YMeHWe MPUMEHSATb
KOMOMHaTOPHbIe (DaKTbl U PacCyXXaeHns AN peLueHns 3ajav;

MPy5 - ymeHve oOMepuvpoBaTb MOHATMAMU: HaTypaslbHOE YWUCO, LIENoe YKCho,
OCTaTOK MO MOAY/MO, pauyoHanibHOe YMCO0, MPPaLMOHaIbHOE YMCNO, MHOXECTBA
HaTypasibHbIX,  LUEMblX,  PauMOHaIbHbIX, AEWCTBUTE/IbHBIX  YMCEN;  YMEHMWe
1CNOMb30BaTb NPU3HAKN AENIMMOCTH, HaMeHbLUNIA 06LWMIA AeNNTeNb U HaMMEHbLLEe
o6Luee KpaTHoe, anropuTm EBKnAA Npy peLleHnm 3a8a4; 3HaKOMCTBO C Pas/IYHbIMU
MO3ULMOHHBLIMI CUCTEMAaMUN CHUCTIEHUS;

MPy6 - ymeHue cBOGOAHO ONepypoBaTb NOHATUAMM: CTEMEHb C LIEbIM MOKa3aTesieMm,
KOpeHb HaTypa/lbHOIN CTerneHu, CTeneHb C pPaLMOHa/IbHbIM MOKa3aTe/ieM, CTerneHb C
[elCTBUTE/IbHLIM (BELLECTBEHHbIM) MOKasaTesieM, IoraputM Yncna, CUHYC, KOCUHYC
1 TaHFeHC MPOU3BONLHOMO YNCNA;

MPy7 - ymeHve onepupoBaTb MOHATUAMWU. TOXAECTBO, TOX/AECTBEHHOE
npeo6pas3oBaHve, ypaBHEHWE, HepaBeHCTBO, CUCTeMa YpaBHEHWA W HepaBeHCTB,
PaBHOCW/bHOCTb ~ YpPaBHEHWI,  HEpPaBeHCTB U CUCTEM,  paumOHasIbHbIE,
nppaLoHasbHble, nokasartesibHble, CTeneHHble, noraputMuyeckue,
TPUrOHOMETPUYECKME YPaBHEHWs, HEepaBeHCTBA W CUCTEMbI; YMEHWe peLlatb
YPaBHEHWs, HepaBeHCTBa M CUCTEMbl C MOMOLLbIO Pa3/IMYHbIX MPUEMOB; peLlaTh
YpaBHEHWs, HepaBeHCTBA W CUCTEMbl C MapameTpoM; TMPUMEHATb YpaBHEHUS,
HepaBeHCTBa, WX CWUCTEMbl ANA PELUeHWA MaTemaTU4ecKmx 3afjay W 3ajay um3
pasIMYHbIX 061acTeli HayKu 1 peasibHOM XN3HMK;

MPytO - ymeHne omnepupoBaTb MOHATUAMM: HEMPEPLIBHOCTb (PYHKLMW, aCUMMTOTbI
rpajvka yHKUMK, NepBas U BTOpas NPOM3BOLHAA (YHKLWW, reOMeTpUYeckuii u
(hM3NYECKNIA CMbICNT MPOWU3BOAHONM, NepBOOOpa3Hasi, OMPeAENeHHbIN WHTEerpan;
YMEHWe HaxoAWTb aCUMMTOTbI rpafmka PYHKLMK; YMEHWE BbIYMCNATb NPOU3BOAHbIE
CYMMbl, NMPOU3BEAEHUS, YACTHOTO M KOMMNO3ULUMKN (DYHKLWIA, HAXOAWUTb ypaBHeHMe
KacaTeNlbHOW K rpadmky (yHKuuK;

YMeHWe MCMo/b30BaTb NMPOU3BOAHYIO 415 UCCNef0BaHNA (DYHKLUMIA, A1 HAXOXKAEHUS
HauyyLlero pelleHus B NPUKIaAHbIX, B TOM YKC/E COLMANIbHO-3KOHOMUYECKNX Y
(PM3NYECKMX 3aa4ax, 41s OnpesesieHns CKOPOCTU Y YCKOPEHWS; HaX04UTb NoLLaau
N 06beMbI (OUIYp C NMOMOLLBIO MHTerpana; NpUBOAWUTL MPUMEPbI MAaTEMATUYECKOTO
MOZENMPOBaHNSA C NOMOLLBIO AnddepeHLNaIbHbIX YPaBHEHWIA;
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OK 05. OcyLecTsnaTb
YCTHYIO W MUCbMEHHYHO
KOMMYHMKaLMO Ha
rocyZlapCTBEHHOM  A3blKe
Poccuiickoli deaepaumn ¢
y4yeTom 0COGEHHOCTEN

NIP8 - chopMMPOBaHHOCTb  POCCUIACKON
rpakaaHCKOM WMAEHTUYHOCTW, MNATPUOTU3MA,
YBOXXEHWS K CBOEMy Hapogy, u4yBCTBa
OTBETCTBEHHOCTU nepef PoanHOIN, ropaoctu
3a CBOW Kpali, cBOHO PoanHy, CBOW S13blK M

MPyl14 - ymeHve cBOGOAHO OMEPMPOBATL MOHATMAMM: TOUKa, MpsMas, MI0CKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, NAOCKWUIA Yron, ABYrPaHHbI Yron, TpexrpaHHbIid yron,
rnepecekaroLLmecs, napanfiefibHble ¥ CKpeLLmBatoLwmecs npsamMble, napanienbHoCTb U
NeprneHANKYNSPHOCTb NPAMbIX U MAIOCKOCTEN, Yron MeXay NpsmbIMKA, Yron MexXay
NpPAMOA M NNOCKOCTbIO, Yros MexAy MA0CKOCTAMU; YMEeHUe WCMo/b30BaTb Mpu
pelleHny 3a8ay u3yyeHHble (hakTbl U TEOPEMb! MIaHUMETPUM; YMEHMe OLeHMBaTb
pa3mMepbl OOBLEKTOB B OKPYXalOLLEM MWpPe; YMEHVE OMnepupoBaTb MOHATUAMU:
MHOrOrpaHHUK, CeYeHre MHOFOrpaHHWKa, NPaBU/bHLIA MHOFOrPaHHWK, NpU3Ma,
nupaMmga, qurypa u MOBEPXHOCTb BPALLEHWSA, LWAMHAP, KOHYC, Lap, cdepa,
pa3BepTKa MOBEPXHOCTW, CeYeHUs KOHyca W UWANHApa, napaifiefibHble ocu uau
OCHOBAHMIO, CeYyeHue Liapa, NIOCKOCTb, Kacarolwasacsa cepbl, LWANHAPA, KOHYCa;
YMeHWe CTPOUTb CeYeHUe MHOIorpaHHUKa, 1306paxaTb MHOMOrpaHHVKK, Urypbl n
MOBEPXHOCTW BpaLleHWs, UX CEeYeHWsl, B TOM 4YWC/E C MOMOLUBIO 3MEKTPOHHbIX
CPeLCTB; YMeHWe MPUMEHATb CBOMCTBA MEOMETPUYECKMX (DUryp, CaMOCTOATE/IbHO
(hopMynMpoBaTh ONpeaeneHns n3yyaemblx GUryp, BolaBUraTb rmrnoTesbl 0 CBONCTBAX
1 MpU3HaKax reoMeTpuyeckmx uryp, 060CHOBbIBATbL UM ONPOBEPraTb WX; YMeHWe
NPOBOAMTL  KNacCUMKaumMio uryp no pasfMyHbIM - NPU3HaKam, BbINOHATb
Heo6X0oAVMbIe JOMONHUTE/bHBIE MOCTPOEHUS;

MPyl5 - ymeHMe CBOGOAHO OMepUpOBaTb MOHATUAMM: MoWaab PUrypbl, 06bEM
(hUrypbl, BEIMYMHA Yrna, PacCTOAHME OT TOYKW A0 M/IOCKOCTU, PacCTOSHME MeXay
NpsMbIMK,  PacCTOfHWME MeXJy MIOCKOCTAMK, M/owads  ciepbl, naowaab
MOBEPXHOCTU  NUpamuabl,  NPU3Mbl,  KOHyCa, UWAMHApPa, O06beM  Ky6a,
MPAMOYTO/ILHOTO Mapasifenenvneaa, Nupamnapl, NpU3mbl, LWINHAPA, KOHYCa, Lapa;
YMeHMe Haxo4MTb OTHOLLEHNE 06beMOB NOAOBHLIX (Uryp;

MPy16 - ymeHue CBOGOAHO ONepuvpoBaTb MOHATUAMU: ABUXEHWE, MapansieNbHblii
MepeHoc, CUMMETPUA Ha MJIOCKOCTV M B MPOCTPaHCTBe, MOBOPOT, Mpeobpa3oBaHvie
noao6ms, nogobHble PUIrypbl; yMEHWE pacro3HaBaTh pPaBHble W NOA0OHbLIE QUTypbI,
B TOM 4ucne B MNPUPOLE, WCKYCCTBE, apXUTEKTYpe, YMEHWEe WCMob30BaTh
reOMeTPUYECKME OTHOLLUEHMS, HAXOAUTb FeOMETPUYECKME BENUYMHBI (OMHA, Yron,
nnowganp, 06beM) NPy pelleHnn 3afady U3 Apyrux y4yebHbIX NPELMETOB U U3
peanbHON YXU3HW

MP61 - BnafeHWe mMeTo4aMU A0OKA3aTeNbCTB, A/ITOPUTMaMU PeLLIEHNS 3a4ay; YMEeHe
(hOpMyNMPOBaTL OMpefesieHnss, akCMOMbl W TEOPEMbI, MPUMEHATL UX, MPOBOAUTbL
[0Ka3aTeflbHble PacCyXeHus B XO4e peLleHns 3ajau;

MP62 - ymeHMWe onepypoBaTb NOHATUAMU: CTEMEHb YMCNA, IOrapudm Yyncna; yMeHve
BbIMOJ/IHATbL BblUMC/IEHWE 3HAYEHUIA 1 NPeobpa30BaHNs BbIPKEHWIA CO CTENEHAMU U
norapugmamu, npeobpasoBaHns APO6HO-paLMOHaNbHBIX BbIPAXKEHWIA;
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COLMaNLHOro
KY/IbTYPHOFO KOHTEKCTa

n  Kynetypy,

npoLusioe n HacTosLLee
MHOroHaLoHansHoro Hapoga Poccuu;

JIP33 - coBepLIEHCTBOBaHME $3bIKOBON W
ynTaTeNbCKOW  KyNbTypbl  Kak  CpeacTBa
B3aMMOAENCTBMS MEXAY NMOAbMU W NO3HAHWA
MUpa;

MP30O - pa3BepHyTO M NOrMYHO WK3Naratb
CBOIO TOYKY 3peHWs C WCNOb30BaHWEM
A3bIKOBbIX CPEACTB;

MP63 - ymMeHWe oOMepupoBaTb MOHATVAMU: pauyOHasIbHbIE, WPPaLMOHaNbHbIE,
MoKasare/lbHble, CTeNeHHble, N0rapuMUYecKme, TPUroHOMETPUYECKME YPaBHEHNS 1
HEpPaBeHCTBA, UX CUCTEMbI;

MP64 - yMeHve ornepupoBaTb MOHATUAMMU: (YHKLUMSA, HenpepbiBHas QYHKLUS,
NMpoV3BOAHAsA, MepBoobpasHas, OnpefeneHHbIn WHTerpan; YMeHWe Haxo4uTb
MPOV3BOAHbIE 3/1IEMEHTAPHBIX (DYHKLWIA, WCMOMb3ys CNpaBOYHble MaTepuaibl;
nccnefoBaTb B MPOCTEAWMX CiydasxX (YHKUMWM Ha MOHOTOHHOCTb, HaxoauTb
HanbosbLUVie ¥ HaMMeHbLUVE 3HaYeHUs (DYHKLMIA; CTPOUTb rpadmky MHOTO4/IEHOB C
1CMO/b30BaHMEM arnapara MaTeMaTU4ecKoro aHaiun3a; MPUMEHATb MPOU3BOLHYHO
Mpv pPeLLeHnm 3afay Ha [BWKeHWe; peLlaTb NpakTUKO-OPUEHTMPOBAHHbIE 3a4a4n Ha
HanbonblUVe W HaMMeHbLUMe 3HAYEeHWs, Ha HaxOXOeHue MyTW, CKOpOCTU W
YCKOpPEeHMS;

MP65 - yMeHWe onepupoBaTh MOHATUAMM: pauyOHa/IbHasA (DYHKLWA, NoKasaTe/bHas
(hyHKUMA, CTeneHHas (yHKUMA, norapupmmyeckas (OyHKUMS, TPUrOHOMETPUYECKME
(hyHKUMK, 0BpaTHble (YHKUUW; YMEHME CTPOWUTb rpadku U3y4YeHHbIX (YHKLWIA,
1CMoNb30BaTh rpatinkn Npu U3yyYeHUM NpPOLECCcoB Y 3aBUCUMOCTEN, MPU PeLLeHnu
3afia4 M3 Apyrux y4yebHbIX MpeaMeTOB W 3afay W3 peasibHOM >KWU3HW; BblpaXaTb
(hopmynamu 3aBUCUMOCTU MEXIY Be/IMYMHAMY;

MP69 - ymeHue onepypoBaTb MNOHATUAMMK: TOUKa, MPAMas, MIOCKOCTb,
MPOCTPAHCTBO, [BYIPaHHbIA Yros, CKpelyBatoLyecs npamble, napaiiefibHoCcTb U
NepneHaNKYNApHOCTb MPAMBIX W NIOCKOCTEN, Yron MeXay npsMbIMA, YTron Mexay
MPAMOM WM M/IOCKOCTBIO, YrO/l MeXAy M0CKOCTAMW, paccTosiHME OT TOYKM [0
M/I0CKOCTKN, PacCTOsHWE MeXAy MpPAMbIMKA, PAcCTOSHUE MEXAY MNIOCKOCTAMM,
YMeHWe UCMonb30BaTb MPU  PelleHMn 3agay  M3yyeHHble (hakTbl U TeOpeMmbl
NIaHUMETPUN; YMEHWE OLEHNBATL pa3Mepbl 06LEKTOB OKPYXatOLLEro M1pa;

MP610 - yMmeHVe oOMepupoBaTb  MOHATUAMW:  MHOTOTPaHHWK,  CeyeHue
MHOrorpaHHuKa, Ky6, napannenenvnes, npusma, nupamuza, urypa v noBepxHocTb
BpaLLeHNs, UWIMHAP, KOHYC, Lwap, cdepa, CeyeHns (urypbl BpaLleHns, MaoCKOCTb,
Kacarowiaacs cdepbl, UWAMHAPA, KOHyca, M/owaab MOBEPXHOCTU MUpamMuabl,
MpU3Mbl, KOHYyCa, LWIMHAPA, nnowadb cgepbl, 06beM Kyba, MpsAMOYrosbHOro
napannenenunefa, nuMpaMugpl, MpusMbl, LUWIWMHAPA, KOHyCa, Llapa; YMeHue
1306paxaTb MHOrOrpaHHUKM 1 MOBEPXHOCTW BPALLEHWS, UX CEYEHUS OT PYKW, C
MOMOLLBIO  YEPTEXHbIX WHCTPYMEHTOB W 3/IEKTPOHHBIX  CPEACTB;  YMeHue
pacnosHaBaTb CMMMETPUIO B MPOCTPAHCTBE; YMEHWEe pacno3HaBaTb MpaBU/IbHbIE
MHOTOr paHHUKM;

MP611 - ymeHve onepupoBaTb MOHATUAMU: ABUXXEHWE B NPOCTPAHCTBE, NOJ0OHbIe
(hurypbl B MPOCTPaHCTBE; MCMO/b30BaTb OTHOLLEHWE MoLWafeli NoBepxHOCTel 1
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06beMOB NOAOOHbLIX (UrYp NPY PeLLEHNN 3aay;

MP612 - ymeHWe BbIMUCNATL FeOMeTPUYECKUe BEIMUUHLI (O/MHa, Yros, niolajpb,
06beM, MoLaab NMOBEPXHOCTH), UCMOMb3YA U3YyYeHHble hOPMY/ibl U METOADI;
MP613 - ymeHve onepuvpoBaTb MOHATUAMW: NPAMOYrOfibHasA CUCTeMa KOOPAMHAT,
KOOPAMHATbI TOUKM, BEKTOP, KOOPAMHATLI BEKTOPA, CKaIApHOe Npou3BefeHue, yron
MeX[y BeKTopamu, CyMMa BEKTOPOB, MPOM3BELEHME BEKTOPA Ha YNC/IO; HAXOAUTb C
MOMOLLbHO U3YYeHHbIX (POPMY/N KOOPAWHATLI CepeanHbl OTPe3Ka, PACCTOsHME MEXAY
[BYMSA TOUKamu;

MP614 - ymeHve BbIOMpaTb MOAXOAALLMIA N3YUYEHHbIA METOZ 41 PELLeHMs 3adauu,
pacno3HaeaTb MaTeMaTUyeckue (hakTbl Y MaTeMaTUYeCKNe MOLENN B MPUPOLHBIX U
O6LLECTBEHHbIX  fBMIEHWAX, B  WUCKYCCTBE; YMEHWe MpPUBOAWUTL  NPUMEPbI
MaTeMaTUYeCKNX OTKPbITWIA POCCUICKOI N MMPOBOI MaTeMaTUYeCKO HayKW;

MPyl - yMmeHWe omnepupoBaTb MOHATUAMW: OMpefesieHne, akcuoma, Teopema,
CNeAcTBMe, CBOMCTBO, MPU3HAK, [0Ka3aTe/lbCTBO, PABHOCW/IbHbIE (OPMY/IMPOBKY;
yMeHue (popMynMpoBaTb 06paTHOE M NPOTUBOMONOXHOE YTBEPXKAEHWE, NPUBOAUTL
npvMepbl U KOHTPMNPUMEpPbI, WCMO/b30BaTb METOZ MaTeMaTUYeCKOn WHAYKUWK;
NPOBOAUTL  [0Ka3aTeNlbHble PAacCYy>KAeHUA NpY  pelleHnn 3ajady, OLEeHMBaTb
NOTNYECKYHO NPaBWU/bHOCTb PACCYXXAEHWIA;

MPy2 - ymeHWe onepupoBaTb MOHATUAMW: MHOXECTBO, MOAMHOXECTBO, orepauun
Haf, MHOXeCTBaMu; YMeHMNe UCMO0/b30BaTb TEOPETUKO-MHOXECTBEHHbIN annapar Ans
OnucaHns peasibHbIX NPOLECCOB W ABNEHWIA U NPY pPeLLeHnn 3afad, B TOM Yucie m3
APYruX y4e6HbIX NPesMeTos;

MPy3 - yMeHWe onepupoBaThb MOHATUAMM: Tpad, CBA3HbIN rpad, Aepeso, LK, rpag
Ha MIOCKOCTKN; YMeHVe 3a4aBaTb W OMMUCbIBaTb rpadbl pasIMyHbIMKA crnocobamu;
1CMNO/b30BaTh rpadbl NpY peLleHnm 3aaau;

MPy4 - ymeHue CBOGOAHO OMepupoOBaTb MOHATUAMU: COYETaHMe, MepecTaHoBKa,
4MCNO COYEeTaHWi, 4YMCNO MEepecTaHoBOK; OMHOM HbIOTOHA; YMeHWe MNPUMEHSTb
KOMOMHATOPHbIE (PaKTbl 1 PaCCYXXAEeHUa AN1S peLleHns 3ajaY;

MPy5 - yMeHWe onepupoBaTb MOHATUAMMW: HATypasibHOE YUCO, LENoe 4ucho,
OCTaTOK MO MOAYNH0, PauMOoHa/IbHOE YKCMO0, MppauMOoHaIbHOE YMC0, MHOXECTBa
HaTypa/ibHbIX,  LefbIX, PauMOHabHbIX,  AEACTBUTENIbHLIX  YUCEN;  YMEHWe
1CNO/b30BaTb NPU3HAKM AeNMMOCTM, HAUMEHBLLUWIA OBLMIA feNUTeNb U HaMeHbLLEee
obLLee KpaTHOe, anroputMm EBKInAa Npuy peLleHnm 3agad; 3HaKOMCTBO C Pas/IMUYHbIMM
MO3ULMOHHBIMWN CUCTEMAMW CHUCTIEHNS,

MPy6 - yMeHWe cBO6GOAHO OMepupoBaThb MOHATUAMU: CTEMNEHb C Lie/IbIM MoKasaTesem,
KOpeHb HaTypa/bHOM CTeneHu, CTeneHb C paunoHa/IbHbIM MoKasaTesieM, CTeneHb ¢
[elCTBUTE/bHLIM (BELLECTBEHHbLIM) NOKasaTtesieM, /10rapugm Ymcna, CUHYC, KOCUHYC
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¥ TAHreHC NPOU3BO/BLHOIO YUCNa;
MPy7 — yMeHMe onepuposaTtb MNOHATUAMMU: TOXAECTBO, TOXAECTBEHHOE
npeobpa3oBaHne, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPaBHEHWIA W HEpPaBeHCTB,
PaBHOCW/BHOCTb ~ YPaBHEHWI,  HepaBeHCTB M CUCTEM,  paLMOHasIbHbIe,
“ppauyoHanbHble, MoKa3sare/ibHble, CTerneHHbIe, norapumMmnyeckme,
TPUTOHOMETPUYECKNE YPaBHEHUS, HEPABEHCTBA W CUCTEMbl; YMeHWe pellatb
YPaBHEHWS, HepaBeHCTBA W CUCTEMbI C MOMOLLBIO Pa3/IMYHbIX MPUEMOB; peLuaTb
YpaBHEHWs, HepaBeHCTBA W CUCTEMbl C MapaMeTpoM; MPUMEHSATb YPaBHEHWUS,
HEpaBeHCTBa, WX CWUCTEMbl A1 PELUeHMs MaTeMaTUYecKuMX 3afay W 3ajady u3
pas3/INYHbIX 06/1aCTeN HayKN 1 peasbHOW XU3HW;

MPyHO - yMeHMWe onepupoBaTb MOHATUAMU: HEMPEePbIBHOCTb PYHKLMKW, aCUMMNTOTbI
rpaduka (yHKUMW, nepsas W BTOpas MPOW3BOAHAs (DYHKLMMW, FeOMETPUYECKUIA U
(OM3MYECKMIA CMbICNT NPOW3BOAHOW, MEepBOO6pasHast, OMNPeAeneHHbIi WHTerpan,
YMeHMWe HaxoamMTb aCUMNTOTbI rpaduka yHKLMW; YMEeHUE BbIMUCNATL NPOU3BOAHbIE
CYMMbl, NPOW3BEAEHUS, YaCTHOrO M KOMMO3NLMK (DYHKLWIA, HaXoauTb ypaBHeHUe
KacaTeflbHOM K rpafmky yHKUUW;

YMeHMe UCMNO0/b30BaTh MPOU3BOAHYIO A8 UCCNef0BaHNSA (YHKLUMWIA, A1 HAXOXAEHUS
HaunyyLlero pelueHns B NpUKAagHbIX, B TOM YUCIe COLMANbHO-3KOHOMUYECKUX U
(hn3nyeckmx 3agavax, A1 onpeseneHns CKOPOCTU 1 YCKOPEHWS; HaXO4MUTb NaoLaam
1 06beMbI (IUryp C NMOMOLLBK0 MHTErpasa; NpYBOAMTL NPUMEPbl MaTeMaTUYecKoro
MOZEeNMPoBaHNsA C MOMOLLBIO AntdepeHLabHbIX YPaBHEHWIA;

MPyH - ymeHne cBOGOAHO OMepvpoBaTh MOHATUAMW: TOYKa, MPsAMas, MNI0CKOCTb,
MPOCTPaHCTBO, OTPE30K, NyY, NIOCKWIA Yrof, ABYrpaHHbIA Yron, TPeXrpaHHbIi yron,
rnepecekaroLLmecs, napasnenbHble ¥ CKpeLyBatoLLmecs npsamMble, napaiie/ibHoCTb U
NepneHANKYIAPHOCTb NPAMbBIX U NIOCKOCTEN, Yron Mexay npsMbIMU, Yron Mexay
MPSMOA 1 NJIOCKOCTbIO, YrON Mexzay M/I0CKOCTAMM; YMEHUe WUCMOoNb30BaTh Mpu
peLleHnn 3a4a4y n3yyeHHble (hakTbl U TeOpPeMbl MIAHUMETPUW; YMEHWE OLEeHMBATb
pasvepbl OOBLEKTOB B OKPYXAOLLEM MWpe; YMeHWe OrepupoBaTb MOHATUAMU:
MHOrOrpaHHWK, CeYeHWe MHOrOrpaHHUKa, MNPaBW/bHBIA MHOFOrPaHHWK, MNpU3Ma,
nupaMuia, urypa 1 MoBePXHOCTb BpalLeHWs, UWAWHAP, KOHYC, Lap, cdepa,
pa3BepTka MOBEPXHOCTW, CEYEHWs KOHyca W UWAUHAPA, napansie/ibHble 0CU WUu
OCHOBaHWIO, CeyeHvie Luapa, MI0CKOCTb, Kacatowascs cgepbl, LWIMHAPA, KOHYCa;
YMeHUWe CTPOUTb CeYeHne MHOrorpaHHUKa, M300paaTb MHOMOrpaHHUKK, (Urypbl u
MOBEPXHOCTN BpALLEHUs, MX CeYeHWsi, B TOM YMUC/e C MOMOLLBIO 3/IEKTPOHHbIX
CPeACTB; YMeHMe MPUMEHATb CBOMCTBA reOMeTPUYecKUX (uryp, camocTOATeNIbHO
(hopMynMpoBaTh OnpeaeneHns n3yvaembix Uryp, BblaBUratb rmnoTesbl 0 CBONCTBAX
1 NpU3HaKax reoMeTpuyeckmx uryp, 060CHOBbIBATL W/IN OMPOBepraTb KX; YyMeHue
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NnK 2.1

OcyulectBnaTb

MnaHMpoBaHue paboT Mo

aKcnayartaumm
3NEeKTPNYECKOro
3NEKTPOMEXaHNYECKOro
obopynoBaHmns

n

JIP14 - oco3HaHVe J5MYHOrO BKMaja B
NOCTPOEHME YCTONYMBOro BYAYLLEro;

NIP25 - wuHTepeCc K pas/MYHbIM Cdepam
NPO(ECCUOHANIBHON AeATeNIbHOCTK, YMeHUe
COBEpLLUAaTb OCO3HaHHbIA BbIGOp OyayLLei
npodeccun 1 peann3oBbIBaTb COOCTBEHHbIE
XXWM3HEHHBIE MNaHbl;

NIP26 - TrOTOBHOCTb ¥ CMOCOBGHOCTb K
06pa3oBaHMI0O U CamMO0Opas3oBaHMIO  Ha
MPOTSHKEHNN BCEW XKN3HW;

MP3 - onpegenatb Uenn [eAaTeNbHOCTH,
3afaBarb MapaMeTpbl W KPUTEPUM  UX
LOCTUXeHus;

MP5 - BHOCUTbL KOPPEKTUBbLI B AeATE/IbHOCT,
OUeHVBaTb  COOTBETCTBME  Pe3yNbTaToB
LensMm, OueHMBaTb  PUCKW  MOCNEACTBUI
feaTenbHoCTK,

MP21 - BnafieTb HaBblKamy MOJyYeHUs
NHOpPMaLMM M3 UCTOYHWMKOB PasHbIX TUMOB,
CamMOoCTOATENIbHO ~ OCYLUECTB/ATL  MOWUCK,
aHanms, cuctemaTusaunio U MHTepnpeTaLuio

MPOBOAMTL  KNacCU(UKaumMio uryp Mo pasnnyHbIM - NpU3HaKam,
Heo6X04MMble LONOHWUTENbHbIE NMOCTPOEHNS;

MPy15 - ymeHve CBOGOAHO OMepupoBaTb MOHATUAMW: NOWaab (YUrypbl, 06beM
(hurypbl, BeNMYMHA Yrna, pacCTosiHWE OT TOYKW [0 MIOCKOCTW, PaccTOsiHWe Mexay
MPAMbIMK,  PAacCTOSiHWE MeXAy MIOCKOCTAMKW, M/owaab  cdepbl,  naowiagb
MOBEPXHOCTWM  Mupamuipl,  MNPWU3Mbl,  KOHyCa, UWIMHAPA, O0ObeM  Kyba,
MPAMOYTo/bHOTO Napannenenunesa, NUpPaMmngbl, NPU3Mbl, LIMHAPA, KOHYCA, Lapa;
YMEeHNe Haxo4uTb OTHOLUEHVE 06BbeMOB NOAOOHBIX Uryp;

MPy16 - ymeHMe cBOGOAHO OMEPVMPOBATb MOHATUAMMW: ABWXKEHWE, MapannefbHblii
MepeHoc, CMMMETPUSA Ha MJIOCKOCTV M B MPOCTPaHCTBe, MOBOPOT, NMpeobpasoBaHue
nofo6ws, nNofo6HbIe (Urypbl; YMEHWe pacro3HaBaTb paBHble 1 MoLOGHbIe (urypbl,
B TOM uuCNne B NPUPOAE, WCKYCCTBE, apXMTEKTYpe; YMEeHWEe WCMOo/b30BaTh
reoMeTpUyecKmne OTHOLLIEHWS, HAXOAUTb FeOMETPUYECKME BeNMUUHBI (4VHa, yron,
nnowanp, 06beM) MNPV pPeweHWn 3afady W3 PYrux Y4ebHbIX MPesMeToB U U3
peanbHOW XMU3HN

BbIMNO/IHATb

MP61 - BnafeHWe MeToLamu [OKa3aTe/bCTB, a/irOpPUTMaMU PeLLeHns 3aday; YMeHne
(hopmMyniMpoBaTb OMNpeaesneHns, akCMoMbl WU TEOPEMbI, MPUMEHATb WX, MPOBOAUTH
[OKas3aTe/ibHble pacCyXXaeHns B Xofe peLleHus 3aday;

MP64 - ymeHWe onepupoBaTb MOHATUAMK: (YHKUMSA, HEnpepbiBHas QYHKLUMS,
NMpPoV3BOAHas, MNepBoo6pasHass, OMpefeNieHHbIi  WHTerpan; YMeHWe Haxo4uTb
MPOV3BOAHbIE 3N1EMEHTapHbIX (YHKUMIA, WCNOMb3ys CNpaBOYHblE MaTepuabl;
nccnefoBarb B MPOCTEALWIMX Ciy4asxX (YHKUMM HA MOHOTOHHOCTb, HaxoAuTb
HanbonbLUME N HAUMEHbLUNE 3HAYEHNA (DYHKLWIA; CTPOUTb FpafuKy MHOMOU/IEHOB C
MCNONb30BaHMEM annapara MaTeMaTUYecKoro aHains3a; NMPUMEHSATbL MPOU3BOAHYHO
Mpy peLleHnn 3afay Ha BVXKeHWe; pelaTb NpPakTUKO-OpUEHTMPOBaHHbIE 334a4M Ha
HanbosblUMe W HaMMeHbLUMe 3HaYeHWsl, Ha HaxoXieHue MyTW, CKOPOCTU U
YCKOPEeHuUs;

MP69 - yMeHVWe oOnepupoBaTb MOHATMAMMW: TOUKa, NpsAMas, MIOCKOCTb,
MPOCTPaHCTBO, ABYrpaHHbIA Yron, CKpewmBaroLmecs npsamMble, napainenbHoCTb U
neprneHaNKyNApHOCTb MPSAMbIX M NAOCKOCTEN, Yron Mexay NpsMbIMA, Yron Mexay
MPAMOMA W MNNOCKOCTbIO, Yrofl MEXAYy MI0CKOCTAMU, paccTOsiHME OT TOYKU [0
MIOCKOCTN, PacCTOSHWE MeXay MNPAMbIMKA, PACCTOSHWE MeXAy MIOCKOCTAMMU;
YMEeHVE WCNO/b30BaTb MPU  pPeLleHWM 3afa4y W3y4yeHHble (HaKkTbl U TEOpembl
NNaHUMETPUM; YMEHVE OLEHVBATbL pa3Mepbl 06LEKTOB OKPYXXatoLLEro Mnpa;

MNP610 - ymeHVe oMepupoBaTb  MOHATMAMMW:  MHOrFOrpaHHMK,  CeyeHue
MHOrOrpaHHvKa, Ky6, napannenenvnes, npusma, nupamuga, (urypa n noBepxHocTb
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WH(opMauMM pasfiMyHbIX BUAOB U hOpM
npeacTaBneHuns;

MP36 - KoOOpAMHWMPOBaTb W  BbIMOMHATL
paboTy B YCNOBUSAX PealbHOr0, BUPTYa/IbHOr0
N KOMOMHMPOBAHHOTO B3aMMOAENCTBIS;
MP42 — penaTb OCO3HaHHbIA  BbIGOP,
aprymeHTMpoBarb ero, 6paTb
OTBETCTBEHHOCTb 3a PeLLEHNE;

MP46 - BnafeTb HaBbIKaMW NO3HABATE/bHON
pethieKCUN  Kak OCO3HaHUA COBepLUaeMbIX
AENCTBUN N MbICINTENbHBLIX MPOLECCOB, WX
pe3y/bTaToB M OCHOBaHWM

BpaLleHus, UWIMHAP, KOHYC, LWap, ciepa, CeYeHNs (Urypbl BpaLleHus, NniocKoCTb,
Kacatlollaacs ciepbl, UWIMHAPA, KOHyca, M/owaib MoBepxXHOCTM Mupamuabl,
MpU3Mbl, KOHYCa, UWAMHAPa, Miowanb cdepbl, 06bem Kyba, NPAMOYrosibHOro
napannenenunesa, nupamugbl, MpU3Mbl, LWAMHAPA, KOHyCca, Liapa; YMeHue
1300paKaTb MHOTOrPaHHUKM M MOBEPXHOCTM BpaLLEHWS, MX CEYEHMS OT PyKW, C
MOMOLLBID  YEPTEXHbIX WMHCTPYMEHTOB W 3NEKTPOHHBLIX CPeACTB;  YMeHue
pacrnosHaBsaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHWe pacno3HasaTb MNpaBW/ibHble
MHOTOrpaHHUKW;

MP613 —yMeHWe onepupoBaTb MOHATUAMW: MPAMOYrOfbHAsA CUCTEMA KOOPAMHAT,
KOOPAWHATbLI TOYKKM, BEKTOP, KOOPAMHATLI BEKTOPA, CKaNIAPHOe NpOou3BeAeHue, yron
MeX[y BeKTopamu, CyMMa BeKTOpPOB, MPOW3BEAEHNE BEKTOPA Ha YMCNO; HAXO4UTL C
MOMOLLLbKO M3YUeHHbIX (POPMY/ KOOPAUHATBI CepefiMHbl 0TPe3Ka, PacCTOSHUE MeXay
[BYMS TOUKaMW;

MPyl - ymeHVe onepupoBaTb MOHATUAMW: OMpefeneHne, akcuoma, Teopema,
CNeAcTBMe, CBOWCTBO, NPU3HAK, A0Ka3aTenbCTBO, PaBHOCW/bHbIE (OPMYIMPOBKY;
yMeHue (hopMynmpoBaTb 06paTHOE ¥ MPOTUBOMONOXHOE YTBEPXKAEHVE, MPUBOAUTDL
MpUMepbl U KOHTPMPUMEPbI, WCMO/b30BaTb METOZ MaTeMaTUYeCKOW WHAYKUUW;
MpoBOAUTL  [OKa3aTeNbHble PAacCYyKAEHWA MpY  pelleHny 3agad, OLeHWBaTb
NOTNYECKYHO NPaBWUIbHOCTbL PaCcCYXXAEHNI;

MPytO - ymMeHWe onepupoBaTthb MOHATUAMU: HEMPEPLIBHOCTb (YHKLUW, aCUMMTOTbI
rpauka (yHKUMKW, NepBas U BTOPas MPOW3BOAHAA (DYHKLMW, F€OMETPUYECKUA U
(hM3MYECKNA CMbICNT MPOU3BOAHON, MEpPBO0OPa3Has, OMPEeAEeneHHbIA WHTerpan;
YMEHMEe Haxo4MTb aCUMNTOThI rpauka MYHKLUMW; YMEHME BbIYNCIATL NMPON3BOLHbIE
CYMMbl, MPOWN3BEAEHNS, YaCTHOrO M KOMMO3ULMM (PYHKUMWIA, HAXOAUTL YpaBHEHWe
KacaTeNbHOM K rpadmky hyHKUmK;

YMeHWe 1CMOo/b30BaTb NMPOU3BOAHYHO /1 UCCNeA0BaHNSA (DYHKLMIA, ANS HAXOXAEHUS
Haun/yuyLlero peLleHns B NpUKNafAHbIX, B TOM YuCfe COLMaibHO-3KOHOMUYECKUX W
(hn3nYecknx 3agadax, 418 OrnpeaeneHns CKOPOCTU N YCKOPEHNUS; HaX0ANTb NJIOLLAaN
N 06bEMBI (PUIYyp C NMOMOLLBIO MHTErpasa; NPUBOAUTL MPYMEPbI MaTeMaTUYeCKoro
MOZENNPOBaHMA C NOMOLLBIO AnddepeHLMaIbHbIX YPaBHEHUIA;

MPyl4 - ymeHue cBOGOAHO OMEpMpoBaTb MOHATUAMW: TOYKA, NMPAMas, NIOCKOCTb,
MPOCTPaHCTBO, OTPe30K, /yY, NIOCKWUIA Yron, ABYTPaHHbIN Yro/, TPEXrpaHHbIA yrof,
repecekaroLmecs, napansiefibHble Y CKpeLLyBaloLLmecs Npsamble, napaniefisHoCcTb 1
nepneHAUKYNApHOCTb NPAMBIX U MAOCKOCTEN, Yron MeXay npsaMbiM1, Yron Mexay
MPAMO N MNNIOCKOCTbIO, YroN MeXay MAOCKOCTAMU; YMEHWe WCMob30BaTh Npu
pelieHnn 3a8a4y M3yyeHHble (akTbl M TEOPEMbI MIAHUMETPUN; YMEHWe OLEHMBATb
pasMepbl OOBLEKTOB B OKPY)KAalOLLEM MUpE; YMEHWe OnepupoBaTb MOHATUAMMU:
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MK 13. Ocyuwectenatb
OL|EeHKY MPON3BOACTBEHHO-
TEXHNYECKUX MOKaszaTenel

JIP26 - TrOTOBHOCTb W CMOCOGHOCTL K

06pa3oBaHMI0 1M CamMo00pa30BaHMIO
MPOTSHKEHNMN BCENA XKN3HW;

Ha

MHOTOrpaHHMK, CeYeHWe MHOrOrpaHHWKa, MpPaBUbHbIA MHOrOrpaHHUK, MpPU3Ma,
nupamuga, urypa 1 MOBEPXHOCTb BpALLEHMS, LWIMHAP, KOHYC, LWwap, cdepa,
pasBepTKa MOBEPXHOCTU, CEYEHMsi KOHyca WM UWIUHAPA, Mapanie/ibHble OCU Wu
OCHOBaHWIO, CeyeHue Luapa, MNJIOCKOCTb, Kacarowasaca ciepbl, LWIMHAPE, KOHYCa;
YMeHMWe CTPOUTb CeYeHne MHOFOrpaHHNKa, 1306paxaTb MHOTOTPaHHUKK, GUrypbl v
MOBEPXHOCTM BPALLEHNSA, UX CEYEHWS, B TOM 4uMC/e C MOMOLLUBIO 3/IEKTPOHHbIX
CPeLCTB; YMeHWe MPUMEHSATL CBOWCTBa FeOMETPUYECKMX (IMryp, CaMOCTOSATENbHO
(hopmynunpoBaTh OnpeaeneHns n3yyvaembix GUryp, BbiABUraTh rMnoTesbl 0 CBOWCTBAX
1 NpY3HaKax reoMeTpuyeckmx uryp, 060CHOBbLIBATL WM ONPOBEPraTb UX; yMeHue
MPOBOAWTL  KMacCUPMKaUMIO (Uryp MO pa3MyHbIM - MpU3HaKaM, BbIMOHATb
Heo6XxouMble JOMNONHUTE/bHbIE MNOCTPOEHMS;

MPy16 - ymeHue CBOGOAHO OMNepUpOoBaTb MOHATUAMM: [BVDKEHWE, NapasisiefibHbIi
MepeHoC, CUMMETPUS Ha NNOCKOCTU M B NPOCTPAHCTBE, MOBOPOT, npeobpasoBaHue
nogo6us, NogobHble Urypbl; YMeHMe pacno3HaBaTb paBHble U NOAOGHbIE QUIYpbI,
B TOM uucne B MpUpPOde, WCKYCCTBE, apXWUTEKType; YMEHWe UCnosb30BaTb
reoMeTpUYECKre OTHOLUEHUS, HaXO4UTb reOMETPUYECKME BEMYMHBI (4UHa, Yron,
nnowanb, 06veM) Npy pelleHUn 3adady M3 JpYyrux y4debHbIX NpesMeToB U U3
peanbHOW XXN3HMK;

MPyl7 - ymeHve CBOOOAHO OMepupoBaTb MOHATUAMU: MPAMOYro/fibHas CUCTeMa
KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOYKM, KOOPAMHATbl BEKTOpa, CyMMa BEKTOPOB,
npoun3BefieHNe BEKTOpa Ha 4MCO, PasfioXeHWe BekTopa Mo 6asncy, cKanspHoe
npou3BefeHne, BEKTOPHOE MPOM3BeLeHMe, Yron MexXay BeKTopamu; YMeHue
MCNOMb30BaTb BEKTOPHbIA Y KOOPAWNHATHBIA METO[, /11 PeLUeHVst reOMeTpPUYECKUX
3a/ia4y 1 3a7a4y Apyrux y4ebHbIX NpeaMeToB; OMeprpoBaTh NMOHATUAMU: MaTpuLa 2 X
2 1 3 X 3, onpefenunTeNib MaTpuLLbl, rEOMEeTPUYECKUIA CMbIC/T ONPeAennTens;

MPyl18 - ymeHWe MoOLeNMpPOBaTb peasibHble CUTYyaUuu Ha A3blKe MaTemaTuKu;
COCTaBNATb BbIPOKEHWS, YPaBHEHWS, HepaBeHCTBA W WX CUCTEMbI MO YCNOBUIO
3alauun, 1ccnefoBartb MOCTPOEHHbIE MOAENM C UCMONb30BaHWEM anmnapara anrepbl,
WHTEPrpeTUPOBaTb MOJYYEHHbIN pPe3y/ibTaT; CTPOMTb MaTemMaTU4ecKue MOfenu C
MOMOLLbI0 FEOMETPUYECKUX MOHATUIA W BEINMYMH, pellaTb CBA3aHHbIE C HUMMU
npakTUYecKue 3afiayv; COCTaBNATb BEPOSTHOCTHYK) MOAENb WM WHTEPrpeTMpoBaTh
MONMyYeHHbIA  pe3y/bTaT,  pelwaTtb  NPUKIagHble  33jayM  CpescTBamu
MaTeMaTM4eckoro aHamsa, B TOM 4uCfie  COUMATbHO-3KOHOMUYECKOTO U
(hM3MYeCKOro Xapakrepa

MP61 - BnafieHVe MeTo4aMM [ioKa3aTeNbCTB, aIrOPUTMaMi peLLeHns 3aay; YyMeHue
(hopMynIMpoBaTh OMNpeAeNeHns, akCUOMbl U TEOPEMbl, NMPUMEHATb WX, MPOBOAUTH
[0Ka3aTe/lbHble PacCYXXAeHUs B XOAe peLleHns 3afad;
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MPMMepbl U KOHTPMPUMEPbI, WCMO/b30BaTb METOL MATEMATUYECKOW WHAYKLUMW;
MPOBOAWTb [OKa3aTeNlbHble PAacCYyXXAeHWs Mpu  pelleHnn 3afad, OLEeHUBaTb
NOTNYECKYHO NPaBUIbHOCTb PACCYXAEHWIA;

MPy2 - ymeHWe onepupoBaTb MOHATUAMU: MHOXECTBO, MOLMHOXECTBO, OnepaLuu
HaZl MHOXXECTBaMU; YMEHWE MCMO0/b30BaTh TEOPETUKO-MHOXECTBEHHbIN annapar 415
OnucaHns peasibHbIX MNPOLECCOB U ABIEHWIA 1 NPU peLleHny 3a4ad, B TOM Yucne 13
APpYrux y4ebHbIX NpesmeTos;

MPy3 - ymeHWe onepupoBaTh NOHATMAMU: rpad), CBA3HbIV rpad, AepeBo, LMK, rpad
Ha MIOCKOCTU; YMEHVe 3adaBaTb M OMUCbIBaTb Fpadbl pasMyHbIMK criocobamu;
1CNOMb30BaTh rpadbl MNPU PeLleHn 3a4ay;

MPy7 - ymeHVWe oOnepupoBaTb MOHATUAMW:  TOXAECTBO, TOXAECTBEHHOE
npeobpasoBaHue, ypaBHEHWE, HepaBeHCTBO, CUCTEMa YPaBHEHWIA W HEpPaBEHCTB,
PaBHOCW/IbHOCTb ~ YpPaBHEHWIA,  HEPABEHCTB UM CUCTEM,  PaLMOHa/IbHbIE,
nppaLoHa/IbHble, rnokasaresibHble, CTEMNeHHbIe, norapuMmnyeckue,
TPUrOHOMETPUYECKME YPaBHEHWS, HEpaBeHCTBA W CUCTEMbI; YMEHWEe peLlaTb
ypaBHEHWS, HepaBeHCTBa M CUCTEMbI C MOMOLLBIO Pa3/IMYHbIX MPUEMOB; peLlaTb
YpaBHEHWS, HepaBeHCTBA W CUCTEMbl C MapaMeTpoM; MPUMEHATb YpPaBHEHWS,
HEpaBeHCTBa, WX CUCTEMbl ANA pPeLUeHUs MaTeMaTUM4ecKuX 3ajay 1 3ajad u3
Pa3nNMyHbIX 06/1aCTEN HAYKM W peasibHOM XKN3HM;,

MPyll - ymeHWe onepupoBaTb MOHATUAMM: KOMMIEKCHOE YUC/IO, COMPSHKEHHbIE
KOMM/IEKCHbIE YMCa, MOAY/b WM apryMeHT KOMIMMEKCHOro 4ucna, jopma 3anvcu
KOMMJIEKCHBbIX umcen (reoMeTpuYeckasl, TPUroHOMeTprUYecKas 1 anrebpamyeckas);
YMeTb MPOU3BOAUTL apuiIMeTUHecKne AeNCTBUA C  KOMMIEKCHBIMW - YMCnaMu;
NPVBOAUTL MPUMEPbI NCMO/b30BaHNA KOMMIEKCHBLIX YUCEN;

MPy12 - ymeHue CBOGOAHO OMEpUPOBaTb MOHATUAMM: CpedHee apuMETUYECKOe,
MefnaHa, HambonbLUee N HaMMeHbLLEe 3HAYeHMs, pasmax, Aucnepcus, cTaHgapTHoe
OTK/IOHEHVE  [J11  OMNUCaHWS  YUC/IOBbIX  AAHHbIX; YMEHWe  UCCNefoBaTb
CTaTUCTUYECKNE [aHHble, B TOM 4KUC/E C NPUMEHEHVEM TpauuecKmx MeTOLOB M
3NIEKTPOHHBIX CPeACTB; rpafuuecky uccnefoBaTb COBMECTHble HaGMOLeHMA C
MOMOLLHO AMarpaMm pacceviBaHUs W IMHENHON perpeccuu;

MPyl13 - yMeHVe HaxoAuTb BEPOSATHOCTU COBLITWIA C UCNOb30BAHUEM PagIyecKnX
METOAO0B; NPUMEHATb ANS pelleHns 3adad (opMy/ibl C/IOXKEHUS N YMHOXEHUS
BEPOATHOCTER,  (hopmy/nly  NOMHOW  BepoATHOCTM,  thopmyny  BepHynnw,
KOMOWHATOPHbIE (haKTbl U (HOPMY/bl; OLEHMBATb BEPOSITHOCTM peasbHbIX COOLITUIA;
YMeHWe OMnepupoBaTb MOHATUSMUW:  C/lyYailHas  BefMUMHA,  pacrpefeneHue
BEPOSATHOCTEN, MaTeMaTUYECKOe OXWaaHue, AUCMepcns 1 CTaHAapTHOe OTK/IOHEHNe
CNy4YaiiHON BeINYMHBI, (YHKUMW pacrpefefieHnss U MAOTHOCTM PaBHOMEPHOTO,
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MOKa3aTe/lbHOro0 M HOPMaIbHOTO pacrpefesieHnid; YMeHe 1Cnosb30BaTh CBOWCTBA
M3YYeHHbIX pacnpefeneHuin Ans pelleHns 3aay; 3HaKOMCTBO C MOHATUAMM: 3aKOH
60/bLLNX YnCeN, METO/bI BbIOOPOUHbIX UCCIEL0BaHUA; YMeHVE NPUBOAUTL NPUMEPbI
MpOsB/IEHNs 3aKOHa 60/bLUMX YKCeN B NPUPOAHbLIX 1 O6LLECTBEHHDBIX ABMEHUAX;
MPyl14 - ymeHue cBOGOLHO OMEPUPOBATb MOHATUAMU: TOUKa, NpsMasi, NnJoCcKoCTb,
MPOCTPAHCTBO, OTPE30K, NyY, NNOCKUIA Yron, ABYTPaHHbIA Yrof, TpexrpaHHbIi yron,
rnepeceKatoLmecs, napaine/bHble U CKPeLLMBatoLLNeCa NpAMbIe, NapaiieslbHOCTb U
nepneHANKYAPHOCTb NPAMBIX W NIOCKOCTER, Yron Mexay MpsAMbIMKA, Yro MexXay
MPAMOM W M/IOCKOCTbIO, Yron Mexgy MIOCKOCTAMU; YMEHVe WCnosb3oBaTb npu
peLleHny 3agay M3ydeHHble (PaKTbl 1 TEOPeMbl MIaHUMETPUM; YMEHWE OLeHMBATb
pa3vepbl OOBEKTOB B OKPY>XKaloLeM Mupe; YMeHWe OrnepupoBaTb MOHATUAMM:
MHOrOrpaHHUK, CeYyeHne MHOrOrpaHHVKa, MNpaBW/bHbIA MHOTOrpaHHMK, Npu3Ma,
nupamuga, urypa W MOBEPXHOCTb BpaLLEeHUs, LMAWHAP, KOHYC, Lap, cdepa,
pa3BepTKa MOBEPXHOCTW, CEYEHMS KOHyCa W LMIMHAPA, napasiiesibHble ocu Unu
OCHOBaHWIO, CeyeHue Lapa, MI0CKOCTb, KacaroLlasacs cepbl, LMANHAPE, KOHYCa;
YMeHVEe CTPOUTb CeYeHUe MHOrOrpaHHUKa, 1306paxarb MHOTOrpPaHHUKKW, (Urypbl 1
MOBEPXHOCTW BpaLLEHNs, WX CEYEHUs, B TOM YMC/e C MOMOLLbIO 3/MEKTPOHHbIX
CPeACTB; YMEeHVe MNPUMEHATb CBOWCTBA FeOMETPUYECKMX (PUIYp, CaMOCTOATE/IbHO
(hopMynMpoBaThb OnpeaeneHns n3yyaembix GUryp, BblABUraTh rMnoTesbl 0 CBOWCTBAX
1 NPU3HaKax reoMeTpuyeckmx quryp, 060CHOBbLIBATL W/ OMPOBEPraTh UX; YMEHWE
MPOBOAWTL  KMAacCU(MKaLMIO (UIyp MO pPas3/IMyHbIM  MpU3HaKam, BbINOIHATHL
Heo6xouMble ONOSHUTENbHbIE NOCTPOEHUS;

MPy15 - ymeHne CBOGOAHO OMEpUpPOoBaTb MOHATUAMW: MIOWaAb (Urypbl, 06bEM
(mrypbl, BenMUMHa yrna, paccTosHve OT TOYKW [0 MIOCKOCTW, PacCTOsiHMe Mexay
MPAMbIMW,  PacCTOSIHWE  MeXAy M/I0CKOCTAMM, M/owass cdepbl, naowans
MOBEPXHOCTU  MupaMufbl, MpU3Mbl,  KOHyCa, UWuHApa, 06beM  Ky6a,
NPAMOYro/IbHOro napasnsenenuneaa, NupamMuipl, Npu3Mbl, LIMHAPa, KOHYyCa, Liapa;
YMeHWe Haxo4uTb OTHOLLEHWE 06BbEMOB MOA06HBIX Uryp;

MPy18 - ywmeHVe MOAENMPOBATL peasibHble CUTYaUUn Ha fA3blKe MaTeMaTUKu;
COCTaB/IATb BbIPKEHUSA, YPaBHEHWS, HepaBeHCTBA WM WX CWUCTEMbI MO YC/IOBUIO
3afjauu, mccnefoBatb MOCTPOEHHbIE MOLENM C UCMONb30BaHVEM annaparta anrebpsbl,
WHTEPNPeTUPoBaTb MOMYYEHHbIN pe3ynbTaT; CTPOWUTb MaTeMaTUyecKue Mofenu C
MOMOLLBIO FEOMETPUYECKUX MOHATWIA W BENWYMH, pellaTb CBA3aHHble C HUMK
MPakTUYecKne 3afauun; COCTaB/ATb BEPOATHOCTHYHO MOAE/b U MHTEPMNPEeTMPOBaTb
MOMYYeHHbI  pe3y/nbTaT;  pellaTb  MPUKNadHble  3adaus  cpefcTBamu
MaTeMaTM4yecKoro aHaimsa, B TOM 4MCNe  COLMANIbHO-9KOHOMUYECKOro U
(hr3M4ecKoro xapakrepa
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2. CTPYKTYPA N COAEPXAHWE YHEBHOI' O NPEOMETA

2.1. O6bem yyebHOro npeameTa v BUAbl y4ebHO paboThbl

Bug yuyebHo paboThl O6bem B Yacax
O6bem ob6pas3oBaTe/ibHOW NporpaMmbl y4e6HOro npegmeTa 340
Ob6na3aTenbHasa ayguTopHasa Harpyska: 334
TEOopeTUYeCKue 3aHATHS, 266
B T.4. B (DOPMeE NPaKTMYECKOW NOAroTOBKM
NPaKTUYecKne 3aHATnS, 68
B T.4. B (hOpMe MpPaKTUYECKO NOAroTOBKM 40

NabopaTopHble 3aHATUS,

B T.4. B (hOpMe NpaKTUYECKOI NOAroTOBKU
CamocToATeNnbHas pa60Ta,

B T.4. B (DOpPMe MPaKTUYECKOIi NOArOTOBKM

VHAMBUAYaNnbHbIN NPOEKT —

MpomMexyTouHas aTTecTaymns (9K3ameH) 6
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2.2. TemaTuueckuii nnaH 1 cofep)kaHme y4ye6HoOro npeameTa

HanmeHoBaHUe
pas3fenoBs N Tem

1
BeegeHue

CofepxaHue yye6HOro matepmana u Gopmbl
opraHusauny AesaTenbHOCTU 06YyyYato L UXCs

2
TeopeTuueckoe 3aHaTue. BeefeHne
MatemaTuka B Hayke, TEXHUKE, 9KOHOMMUKE,
MHPOPMALIMOHHBIX ~ TEXHOMOTUSX U MPAKTUYECKOM
LEATENBHOCTWN. Ll,enm n 3afavyn nN3yveHmna matemMatukn npu
0CBOeHMM cneymnansHocTein CIMoO

Pasgen 1. MoBTopeHMe Kypca MaTeMaTUKN OCHOBHOW LIKO/bI

Tema 1.1.
Uucnan
BbIYNCNEHNA.
BblpaxeHus n
npeobpasoBaHus

Tema 1.2.
["eomeTpua Ha
N/I0OCKOCTU

Tema 1.3.
lNpoueHTHbIe
BbIUYNCNEHMSA

Tema 1.4.

TeopeTuyeckoe 3aHsaTuMe. Yucna W BbIYUC/IEHUA.
BbipaxkeHnsi 1 Nnpeo6pa3oBaHus

[elicTBnA Hal MONOXWTENbHBIMA U OTPULATE/IbHBLIMU
yncnamm, 00bIKHOBEHHbLIMU 1 [ECATUYHbIMU lEl,p06FIMI/I.
[eictBus co  CTeneHsamu, OPMy/bl  COKPALLEHHOro
YMHOXXEHUA.

TeopeTuyeckoe 3aHaTue. [ €OMETPUA Ha NIOCKOCTH

Buabl NNOCKMX Uryp v UX MoLLaau.

MpakTuyeckoe 3aHATMe Nel. BblumcneHve nnowlagen
MAOCKUX Uryp

TeopeTuueckoe 3aHsTue. [IpOUEHTHbIE BblYMC/IEHNS
MMpocTble MPOLEHTHI, pPasHble Croco6bl UX BbIYMCIEHUS.
CnoxHble NPOLEHTLI

MpakTuueckoe 3aHATHe Ne2. PelleHMe 3aay ¢ MOMOLLbIO
MPOLEHTHbIX BbIYMCNEHUI

TeopeTnyeckoe 3aHATUe. PaUMOHa/IbHble YpaBHEHWUS,
HepaBeHCTBa, CUCTEMbI YPaBHEHWUIA 1 HePaBEHCTB
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B Tom uuncne

Ob6bem npakTu-
B yacax yeckas
nogroToBKa

3 4

2 -

2 —

2 -

2 2

2 —

2 -

2 -

Koabl 06WMnX KOMNEeTEHUWNI ©
NMMYHOCTHbIX, MeTanpeigMeTHbIX,
npeAMeTHbIX pe3ynbTaToB,
hopMMpPOBaAHNIO KOTOPbIX
CNoco6CTBYET 3/IEMEHT MPOrpaMmmbil
5

OK 01, /IP23, JIP24, P25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy5

OK 04, OK 05, J1P8, NNP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P61, P69,
rMP612, NPy14
OK 01, MK 2.1., JIP14, 1P23, J1P24,
NnP25, IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P69, MNMP612

OK 03, J1IP26, MP8, MP17, P66

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

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 2.3.
B3anmHoe
pacrosioKeHue
NpsMbIX B
MpoCTpaHCTBe
Tema 2.4.
MapannensHoOCTb
NIOCKOCTEN.
MepneHanKynap-
HOCTb MPAMBIX U
MIOCKOCTEN

Tema 2.5.
MepneHanKynsap u
HaK/MOHHbIE. YTON
MeXxay npsiMon 1
M/I0CKOCTbHO
Tema 2.6.

[BYrpaHHbIA yron.

MepneHanKynap-
HOCTb M/I0CKOCTEN

TeopeTuyeckoe 3aHATHe. B3aMMHOe pacrnonioXkeHne NpPAMbIX
B MPOCTPaHCTBe

CkpelymBatoimecs npsmble.  Tpu  ciyyasd  B3aVIMHOMO
PacronoXeHs MpPsAMbIX B MPOCTPaHCTBE.  YT/bl €
COHarpaB/IeHHbIMW CTOPOHAMW. YTON MEXAY NPsSMbIMM.
TeopeTnueckoe 3aHaTue. [lapannenbHOCTb MNIOCKOCTEA.
MepneHANKYNSPHOCTb NPAMBIX 1 N0CKOCTEN

MapannensHble MA0CKOCTU. IMpu3HaK napannenbHOCTU ABYX
nnockocTeld. CBOMCTBa Napas/ie/lbHbIX NI0CKOCTEA. TeTpasap
W napannenenunes.  epneHAVKyNApHOCTL  NPAMOA U
rnaockocTu. MapasnnenbHble NpsMble, MepPreHANKYNapHble K
MAOCKOCTW.  [Mpu3HaK NepreHAuKyNsapHOCT  MpSMOU 1
nnockoctn. Teopema O MpAMON, MNEPneHANKYNSPHOM K
MI0CKOCTM

TeopeTnueckoe 3aHaTue. [epPneHAVKYNAP U HAK/IOHHbIE.
Yron mexay npsaMor 1 NI0CKOCTbO

PaccTosiHMe OT TOYKWM [0 M0OCKOCTW. [lepneHanKynsp u
HaKMOHHas. Teopema O Tpex MNepreHAVKynspax. Yron
MEeXy MPAMOi 1 NNOCKOCTbIO.

TeopeTnyeckoe 3aHATUE. [BYyrpaHHbIi1 yron.
MepreHANKYNAPHOCTb N0CKOCTEN

[ByrpaHHbIiA  yron. JIMHeWHbIA yron [BYrpaHHOro yrna.
Mpu3HaK  NEpneHAMKYNAPHOCTM  ABYX  M/IOCKOCTEA.
MapannenbHoe  MNPOEKTMpPOBaHWE W €ero  CBOWCTBaA.
OpToroHasibHoe NpoekTMpoBaHue. Mowasb OpTOroHaIbHOM
NPOEKLN.

MpakTuuyeckoe 3aHATMe Ne5. PelleHne 3ajay
MPMMEHEHMEM MPU3HAKOB W CBOWCTB Napa/leNbHbIX 1
nepneHAVKYNAPHbIX NPAMbIX Y NNOCKOCTeN

MpakTuyeckoe 3aHATUe Ne6. PelleHMe 33gay Ha
HaxoXaeHne ABYrpaHHOro yrna
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OK 04, OK 05, /1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP61, MNP69,
MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, P69,
MPy1,MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, P69,
MPy1, MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, P69,
MPy1,MPy14, MPy15

OK 01, MK 2.1.., N1P14, NP23, JIP24,
NnP25, J1IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MNP69, MNMPy1, NMPyl14
OK 01, MK 2.1.., P14, N1P23, J1P24,
NnP25, P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, INMP69, MNMPy1, MNMPy14



Pasgen 3. KoopanmHaTbl Y BEKTOPbI

Tema 3.1.
JekapToBbl
KOOpAMHaThI B
MPOCTPaHCTBe.
PaccTosaHue

Mexay ABymS
TOUKaMW.
KoopanHartbl
cepevHbl 0Tpe3Ka
Tewma 3.2.

BekTopbl B
MPOCTPaHCTBE.
Yron Mexay
BeKTOpamu.
CkansapHoe
npousseaeHne
BEKTOPOB

TeopeTnueckoe 3aHATue. [IpsAMOYronbHas [JeKapToBa
cMcTeMa KOOPAMHAT B NPOCTPaHCTBe

MpsMoyronbHas  AekapToBa CUCTEMA  KOOpPAMHAT B
MpoOCTpaHCTBe. PacCTosHME MeXy [ABYMS TOUKaMMU.
KoopauHaTbl cepeiuHbl 0Tpe3Ka.

TeopeTnyeckoe 3aHATue. BEKTOpbl Ha MNJIOCKOCTM W B
MPOCTPaHCTBE
[MoHATMe BekTOpa. BeKTopbl Ha MNJOCKOCTM U B
npocTtpaHcTBe. Moaynb BeKTopa. PaBeHCTBO BEKTOPOB.
[eictBua Hag BekTopamu B npocTpaHcTBe. [pasuno
TPEeyronbHKa, napannenorpamMmma, NIOMaHOMA.
KomnnaHapHble BEKTOpbI, MpaBWIO napannienenvnesa.
KoopAavHaTbl BeKTopa Ha MIOCKOCTU W B NPOCTPaHCTBe.
[einctena Hag BeKTOpamu, 3aflaHHbIMW KOOpAMHaTamu, Ha
MNOCKOCTM W B MpocTpaHcTBe. [lpocTeiwune 3afayv B
KoopAnHaTax
TeopeTnyeckoe 3aHATUeE. PaznoxeHne BEKTOpa Ha
MNOCKOCTU 1 B MPOCTPAHCTBE
PasnoxeHne BEKTOpa Ha MIOCKOCTU W B MPOCTPAHCTBE MO
3afjaHHbIM  HanpasneHWaM.  KoopauHaTtbl  BekTopa.
OpTOHOPMMPOBaHHbIA  6a3nc. PasnoXeHne BeKTopa Ha
MIOCKOCTX W B MPOCTPAHCTBE MO 3aJaHHbIM HanpaBIEHNAM.
HaxoxaeHune KoopAnHaT BEKTOpa B 33laHHOM 6a3sunce
TeopeTuueckoe 3aHATue. CKangapHoe Mpou3BeaeHue
BEKTOPOB
CkandpHoe npousBeAeHne BEKTOPOB, WCMO/b30BaHWeE
CBOWCTB CKa/IiPHOIO NPOM3BELEHUsA. YTON MeXay ABYMs
BekTopamu. NpoeKLnsa BeKTopa Ha ocb. BbluncneHne yrios
MeXay NpsAMbIMU U MI0CKOCTAMMU.
TeopeTuueckoe  3aHsTMe.  BEKTOPHO-KOOPAMHATHLIN
MeTo[,
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OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, IP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNMP613,
MPy17

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



BeKTOpHO-KOOpANHATHbI MeTof,

MpakTuuyeckoe 3aHaTme No7. [lpumMeHeHMe MeTofa
KOOpAMHAT MPU  PELLEHNN MPaKTUKO-OPUEHTUPOBAHHbIX

3aay

Pasgen 4. OCHOBbI TPUFOHOMETPUN. TPUTOHOMETPUUYECKMNE DYHKLUN

Tema 4.1.
TpuroHomeTpuye-
CKue PyHKUnm
MPOW3BOJILHOTO
yrna, yncna.
PagnaHHaa v
rpaflycHas mepa
yrna

Tema 4.2.
OcCHOBHble
TPUroHOMeTpuYe-
CKMe TOX/ecCTBa
Tema 4.3.
dopmyrbl
npuBeaeHns
Tema 4.4.

CurHyC, KOCUHYC,
TaHreHC CyMMbI 1
pasHoCTK ABYX
yrnos

CUWHyC 1 KOCUHYC
ABOIHOr O yrna.
dopmynbl
MOIOBMHHOIO yrna

TeopeTnueckoe 3aHsATMe. TPUTOHOMETPUYECKME (YHKLMN
YMC/IOBOrO aprymMeHTa

PagnaHHaa Mepa yrna. [10BOPOT TOYKM BOKPYr Havana
KoopauHat. OnpegeneHne CUHYCa, KOCWHYCa, TaHreHca u
KOTaHreHca. 3Haku CHyCca, KOCUHYCa, TaHreHca U KoTaHreHca
Mo 4yeTBepTAM. 3aBUCUMOCTb MEXZY CUHYCOM, KOCUHYCOM,
TaHreHCOM W KOTaHreHCOM OHOr0 M TOro Xe yrna

TeopeTuyeckoe 3aHATHeE. OCHOBHble
TPUTOHOMETPUYECKME TOXKAECTBA
TperHomeTpmquKme TOXAECTBa

TeopeTunueckoe 3aHaTue. POPMY bl NPUBELEHUS

CUVHYyC, KOCMHYC, TaHIFeHC M KOTAHreHC yrioB a n - a.
dopmynbl NprBeAeHUA

Teopetuueckoe 3aHsTue. CUHYC, KOCUHYC W TaHreHC
CYMMbI W Pa3HOCTW [IBYX apryMeHTOB

CVHYC 1 KOCWHYC CYyMMbI Y pa3HOCTN aprymMeHTOB. TaHreHc
CYMMbI U Pa3HOCTW aprymeHTOB.

TeopeTuueckoe 3aHsaTne. POpMysibl 4BONHOIO aprymeHTa
Mpeobpa3oBaHMe W BbIYWACMEHWE YMUCNOBbIX 3HAYEHWI
TPUrOHOMETPUYECKUX  BbIPKEHUIA C  MCNO/b30BaHMEM
(hopMyn  ABOWHOro aprymeHTa, (QOpMyn  MOHMKEHUA
CTEneHu.

TeopeTuueckoe 3aHaTue. [lpeobpazoBaHNe  CyMMbl
TPUrOHOMETPUYECKUX (YHKLWI
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MP55, MP56, MP57, MP61, MP613,
MPy1, MPy17
OK 01, MK 2.1.., /IP14, /IP23, /P24,
NP25, 1TP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,
MPy18

OK 04, OK 05, JIP8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP65

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

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

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7



Tewma 4.5.
DYHKUMN, NX
CBOWACTBa.
Cnocobbl 3agaHus
hyHKUWMI

Tema 4.6.
TpuroHomeTpuye-
CKMe DYHKUMK, KX
CBOICTBaA U
rpadmkm

Tema 4.7.
MpeobpasoBaHue
rpagpukos
TPUroHOMeTpUYyec-
KUX (DYHKLMIA

Tema 4.8.
TpuroHomeTpuye-
CKMe ypaBHeHUA K
HepaBeHCTBa

Mpeobpa3oBaHMe CyMMbl TPUrOHOMETPUYECKUX (DYHKLMIA B
Mpon3BeeHNe 1 NMPOU3BELEHNS B CYMMY

TeopeTuyeckoe 3aHaTue. @DYHKUMKW, WX CBOICTBA.
Cnocobbl 3agaHns QyHKLUNIA

O6nacTb OnpefeneHns U MHOXECTBO 3HaYeHWUA (YHKLMIA.
UETHOCTb,  HEYETHOCTb,  MEPUOAUYHOCTb  (DYHKLWIA.
Cnocobbl 3agaHNsA PYHKLMIA

TeopeTnueckoe 3aHATUe. TPUTOHOMETPUYECKME (DYHKLMN
Yy = COS X, Y = Sin X, UX CBOWCTBA U rpadmku

O6nactb  onpefeneHMss M MHOXECTBO  3HaYeHWN
TPUrOHOMETPUYECKUX (DYHKUMIA. YETHOCTb, HEYETHOCTb,
MepUOANYHOCTb TPUrOHOMETPUYECKMX (PYHKLMIA. CBOVCTBA
M rpadmkn yHKLMIA Y = COS X, Y = Sin X.

TeopeTuyeckoe 3aHaTue. TPUTOHOMETPUYECKME (DYHKLMN
y =tg X, ¥ = ctg X, UX CBOWCTBA 1 rpafumKm

O6nacTb  OnpefeneHNs U MHOXECTBO  3HaYeHWi
TPUrOHOMETPUYECKUX (DYHKLMIA. YETHOCTb, HEYETHOCTD,
NepuoLUYHOCTb TPUIOHOMETPUYECKUX (DYHKLMIA. CBOMCTBA
N rpamkn yHKUMIA Y =tg X, y = ctg X.

TeopeTnyeckoe 3aHsaTue. [lpaBuna npeo6pa303ava
rpamKoB TPUTOHOMETPUYECKUX (DYHKLWIA

MpakTuyeckoe 3aHaTue Ne8. MpeobpaszoBaHue rpafurkoB
TPUrOHOMETPUYECKUX (DYHKLNIA

MpakTnyeckoe 3aHATUE Ne 9. OnucaHwne
NPOV3BOACTBEHHbIX MPOLECCOB C MOMOLLbI rpagnKoB

(hyHKUWI

TeopeTnueckoe 3aHsTHe. APKKOCUHYC U apPKCUHYC Yncha.
PelLueHMe NpOCTenLLIMX YpaBHEHUIA COS X =aun SinX = a
MoHATMe apKKOCWMHYCa M apKcuHyca uucna. pocTeiiilee
ypaBHeHWe cosxXx=aunsinx=a

TeopeTnuyeckoe 3aHsiTue. APKTAHTEHC U apKKOTaHreHC
yncna PelueHve NpocTeinX ypaBHeHUI tg X = a 1 ctgx =a
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OK 04, OK 05, J1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, NPy8

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, TPy8

OK 04, OK 05, N1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, MPy8

OK 04, OK 05, /IP8, IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 01, MK 2.1.., /IP23, JIP24, /TP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
MP65, MPy8
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,
MPy7

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 4.9.
Cuctembl
TPUrOHOMETpPMYEC-
KX YpaBHEHWI

MoHsATME  apKTaHreHca WM apKKOTaHreHca  ymcra.
MpocTeiillee ypaBHeHMe tgx=auctgx=a
TeopeTuueckoe 3aHaTue. PelleHNe TPUroHOMETPUYECKMX
YPaBHEHWI METOAOM Pa3fioXKEHMs Ha MHOXMUTENN W
METOA0M BBeLEHMS HOBOI NepeMeHHO

MeTog pasnoXkeHua Ha MHOXuTenn. MeTosa BBeAEeHUS
HOBOW NePEMEHHOIA.

TeopeTuueckoe 3aHaTue. PellleHne TPUTOHOMETPUYHECKNX
ypaBHeHMVI C nomMmoLbro yHMBepcaanoﬁ noaAcTaHOBKW
YHuBepcasibHaA TPUroHOMeTpuyecKasa noacTaHOBKa.
TeopeTuyeckoe 3aHaTMeE. OpHopoaHble
TPUTOHOMETPUYECKNE YPaBHEHUA I'IepBOIZ cTeneHun
O[fHOpPOAHbIE TPUrOHOMETPUYECKME YPaBHEHUS MepBOM
CTENEHMW.

TeopeTnyeckoe 3aHaTMeE. OpHopofHble
TPUTOHOMETPUYECKNE YPaBHEHNA BTOpOI7I cTeneHn
OAHOpOAHbIE TPUTOHOMETPUYECKME YPaBHEHWSI BTOPOIA
CTeENeHu.

MpakTnyeckoe 3aHATHNE Ne 10. PelleHus
TPUrOHOMETPUYECKMX YPaBHEHUIA OCHOBHbLIMU METOAaMU

TeopeTuueckoe  3aHATMe.  PelleHMe  MPOCTEALIMX
TPUrOHOMETPUYECKUX HEPABEHCTB

TeopeTuyeckoe 3aHsATHE. PellieHne CUCTEM
TPUrOHOMETPUYECKMX YPaBHEHUI

KoHTponbHaa paboTa

Pasgen 5. KomnnekcHble yncna

Tema 5.1.
KomnnekcHble
yucna

TeopeTuyeckoe 3aHaTMe. KOMMMEKCHble uucna B
anredpamyeckoin gopme.

MOHATVE KOMMEKCHOrO Yncna. ConpsXKeHHbIe KOMMNJEKCHbIE
yucna, MoAynb WM apryMeHT  KOMMEKCHOro  yucra.
Asrebpanyeckas popma 3anmcu KOMMIEKCHOro Yncna
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MP55, MP56, MP57, P63, MPy6,
MPy7

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

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P63, IMPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP63, MPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MNPy7
OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MNPy7

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MNPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNMPy11



TeopeTuyeckoe 3aHATHeE. ["'eomeTpryeckas
MHTEpMpeTaLms KOMMNIEKCHOro yncna

TeopeTnueckoe 3aHsaTMe. TPUTOHOMETPUYECKas hopma
3anu1cK KOMMNJEKCHOMO Yncna

TpuroHoMeTpuyeckas hopma 3anucy KOMNIEKCHOro uncna
W AECTBUS Haf, HAMM

TeopeTuueckoe 3aHaTue. KOMMMEKCHble uucna W
KBa|paTHble YpaBHEHMS

PellieHWe KBafpaTHbIX YPaBHEHWIA C  OTPULATE/bHbIM
3HaYeHWEeM AUCKPUMMHAHTA

TEODETVILIECKOE 3aHdTune. BO3Be,U|EHV|e KOMMNJIEKCHOI 0
Yncna B CTeMeHb

MpakTudyeckoe 3aHsiTve Nell. BbIMONHEHWE pacyeToB C
MOMOLLIbKO KOMIMJTIEKCHBIX YKCEeN

Pasgen 6. MponsBogHas PYHKLUK, ee NPUMEHEHUNE

Tema 6.1.
MoHaTKe
MPOW3BOLHOIA.
dopmynbl 1
npasuna
AnddepeHumpoBsa-
HWS

TeopeTuueckoe saHaTue. MNocnegosarensHoCcTU. Cnocobbl
3ajaHns 1 CBOMCTBA.

MocnepoBatenbHocTM. Cnocobbl 3ajaHWs W CBOMCTBA
4MCNOBbIX NOC/eA0BaTe/IbHOCTEN. BeCKOHEYHO yObIBatoLLas
reomeTpuyeckas nporpeccus n eé cymma. BblumcneHue
4/1IEHOB NOC/eA0BaTE/IbHOCTY

TeopeTnyeckoe 3aHATWHE. MMoHATme 0 npeaene
nocnefoBaTeNnsHOCTH, npeaene yHKLMN

MMoHATME O npefene nocnefoBaTe/IbHOCTU. TeopeMbl O
npegenax nocnefgosatenbHoOcTel. CBOWCTBa OGECKOHEUHO
MaUlbIX 1 6ECKOHEYHO 60/bLUMX BEMUUH. [peaen (yHKLmm
B TOYKE M Ha O6eCKOHe4YHOCTW. Teopembl O mnpegenax
(yHKLUWMIA. PackpbITvie HeonpeLeneHHOCTEN.
TeopeTnyeckoe 3aHaTue. [lOHATME O NPOM3BOAHON

(hyHKLMN

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy 11

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

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7, MPy11

OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy 11
OK 01, MK 1.3., NIP23, /IP24, NIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy 11, MNPy 18

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1Py9

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy9

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, NPy 10



Tema 6.2.
[MoHsaTKE O
HernpepbIBHOCTU

(QOYHKLUMN,

Tema 6.3.
"eoMeTprYeCKnii 1
(hn3nyeckmin
CMbIC/T
NpOV3BOAHOWA

Tema 6.4.
MOHOTOHHOCTb
(QOYHKUMKN. TOUKM
3KCTpeMyma

3afaumn, NpUBOASALLME K MOHSATUIO MPOU3BOAHONM. 3afava O
CKOpOCTN  ABWXeHus.  OnipegeneHne  MPOW3BOAHOIA.
3aBMcMMOCTb Mexay HenpepbIBHOCTLHO 7
AnhhepeHLMpPYeMOCTbHO. Cxema BbIUMC/IEHNS
NpPoOn3BOAHOM. MPON3BOAHbIE 3/1EMEHTaPHBIX (DYHKLWIA.
TeopeTuueckoe saHaTue. [paBuna guphepeHLMpoBaHNa
OcHOBHble npasuna augdepeHymMposaHmns. pou3soLHas
CNOXHOV 1 06paTHOW (hyHKLIA

TeopeTuyeckoe saHaTUe. BbluMCNEHNE NPON3BOAHbIX
BbluncrieHve  NpPoOM3BOAHLIX  C  MOMOLLbID  Npasun
AnddepeHUpoBaHns

TeopeTuyeckoe 3aHsTue. BblunCieHVe NPOM3BOLAHbLIX
CNOXHbIX (DYHKLMIA

BbluncneHne Npon3BOAHbIX CNOXHbIX QYHKLUWIA
TeopeTuueckoe 3aHaTue. [lOHATME O HENPepPbIBHOCTY
(OYHKUMM

MoHATMe HenpepbIBHON (yHKLMM. CBOMCTBA HENPepbLIBHOW
hyHKUMW. CBAi3b  MeXay  HenpepbiBHOCTbIO W
AnddepeHUMPYEMOCTEIO  PYHKUMM B TOYKE.  TOYKM
paspbiBa. Knaccuukaums Touek paspbliBa

TeopeTuueckoe 3aHATMe. YPaBHeHMe KacaTe/lbHON K
rpaduky yHKUMM

"eOMETPUYECKMIA CMbIC/T MPOU3BOAHOMN (DYHKLMM - YTI0BOM
KO3(h(hMUMEHT KacaTeNbHON K rpadimky (hyHKLMK B TOUKE.
YpaBHeHMe KacaTe/lbHOM K rpadmky (yHKUuU. ANropuTm
COCTaB/IEHMA YpaBHEHWS KacaTe/lbHOW K rpauky (QyHKLMK
y=f(x)

MpakTnyeckoe  3aHATHE Nel2. PeweHve  3agay
(hM3NYECKOr0  COfepXaHusi  C  MOMOLLbHD  MepBoi
NpOV3BOAHOWA

TeopeTnyeckoe 3aHATMe. MOHOTOHHOCTb  (DYHKLMK.
TOUKM 3KCTpEMYMa
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, IMNMPytO
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, INMPys8,
MPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP64, MNPytO

OK 01, MK 1.3, JIP23, J1IP24, J1P25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPIO, MP12, MP13, MP17,
MP18, MPHO, MP21, MP36, MP42,
MP46, MP64, MPyHO, MPy18
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPys8,
MPytO



Tema 6.5.
HawnbonbLuee n
HaUMeHbLLIEe
3HaYeHns

hyHKLMN

BospactaHne 1 y6blBaHME  (PYHKUMKW, COOTBETCTBME
BO3pacTaHnA W Y6biBaHWUSA (DYHKLUUM 3HAKY MPOU3BOAHOMN.
3aga4m Ha MakCUMyMm Y MUHUMYM.

TeopeTuueckoe  3aHsiTue.  [1pOM3BOAHbIE  BbICLLMX
MOPsILKOB

BTopasi npon3BofHas, € reoMeTpUYecKnin 1 (HrU3NYECKINin
CMbIC/. MPOU3BOAHbIE BbICLLUMX MOPSAKOB.

TeopeTnueckoe 3aHaTue. [lpUMeHeHVWE MPOV3BOAHOIA
BTOPOro Nopsiaka K UccnefoBaHuio (yHKLMIA

MpvMeHeHVe  NPOM3BOLHOM  BTOPOro  nopsgka K
NCCMEefOBaHNIO (PYHKUMW Ha BbIMYKIOCTb rpaduka u
HaxoX/eHve To4eK nepernba

TeopeTnyeckoe 3aHaTue. ACUMNTOTHI

MoHATNE acMMNTOTbI, CNOCO6LI UX OnpeseeHuns.

TeopeTuueckoe 3aHsTme. lccnefoBaHve (QYHKUMIA 1
NOCTPOeHMe rpadikoB

ObLas cxema uccnefoBaHUs (YHKLWA U NOCTPOEHMA KX
rpagKos.

TeopeTnueckoe 3aHaTue. Hambonbluee M HaMMeHbLLee
3HaYeHNs PYHKLUN

HaxoxpaeHne HambOoNbLIEro W HavMEHbLUEro 3HayeHWii
hyHKUWA.

TeopeTuueckoe 3ausaTue. [IpUMEHEHVE MPOU3BOLHONM
(hYHKUMM NpU peLIeHn 3aAa4 Ha ONTUMM3aLMI0
Haxo>|<,n,eHme HanbO/MbLIEr0 W HaMMEHbLUEro 3HAYeHWIA
(DYHKLMIA NpU peLLeHnn 3a4a4 Ha ONTUMU3aLMIo
MpakTuuyeckoe 3aHaTHe No13. HaxoxaeHve
ONTUMaJ/IbHOro pesysibTata C MOMOLLBIO HpOVISBO,EI,HOVI B
NPaKTUYECKNX 3adadax

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPyHO,
MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNPy8,
MPyrO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MPytO

OK 04, OK 05, P8, NTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MPy8,
MPytO

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P64, INMPytO

OK 03, /1P26, MP8, MP17, INP64,
MPyrO

OK 01, MK 1.3., /IP23, /IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MPyHO



Pasgen 7. MHOrorpaHHMKn 1 Tesa Bpaw,eHuns

Tema 7.1.
MHororpaHHble
yribl. Bbinyknble
MHOTOrpaHHUKK

Tema 7.2.
MNpn3ma

Tema 7.3.
Mapannenenunes,
Ky6. CeueHuve
Ky6a,
napannenenunega
Tema 7.4.
Mupamnga

Tewma 7.5.

BokoBast 1 nosnHas
NMOBEPXHOCTb
NPU3Mbl,
nupaMmnsbl

Tema 7.6.
CnmmeTpua B
KyGe,
napansenenunese,
npusme, nupamunie

TeopeTuyeckoe  3aHsATMe. MHororpaHHble  Yr/bl.
Bbinyk/ible MHOTOrpaHHUKK

MHororpaHHble  Yyrbl. [MoHATME  MHOrorpaHHuKa.
Bbinyk/ble MHOrorpaHHuku. Teopema Oinepa. Pa3BépTka
MHOrorpaHHukKa. NpasuibHble MHOTOrpaHHNKK
TeopeTuueckoe 3aHsaTue. [1pn3ma

OnpepeneHne npusmbl. [pamas 1 npaBUIbHasA MNPU3MBI.
HaknoHHaa npu3mMa. OCHOBHbIE 3/1EMEHTHI

TeopeTuueckoe 3aHaTue. [Napannenenunes, Ky6.

*[Mapannenenvnes, CBOICTBA MPAMOYT0/IbHOTO

napannenenunega, kyo. CeueHvie Kyba, napannenenvnesa

TeopeTuveckoe 3aHatue. [Mpammnga

OnpefeneHne  nupamugbl.  [paBuibHas  nNupamuga.
YceuéHHaa nupamuga. Tetpasgp. OCHOBHbIE 3/1EMEHTbI.
CeueHve nupamnpl.

TeODETVILIECKoe 3aHATHNE. Haxo>K,u,eH|/|e 3N1EeMEHTOB
MHOrOrpaHHMKOB

TeopeTnueckoe 3aHaTHe. BOKOBas 1 NOMHasA NOBEPXHOCTb
Npy3Mbl, NUpaMmApbl

Mnowaas 6GOKOBOM M MOMHON MOBEPXHOCTM MPU3MBbI,
nMpamMuabl

TeopeTuyeckoe saHaTHe. HaxoxaeHne 60KOBOI M NOSTHOM
MOBEPXHOCTU NPU3MbI U NMUpamupl

TeopeTuyeckoe  3aHaTue. Cummerpus B KyoOe,
napanienenunese, npusmMe, nupammae

CI/IMMETpI/IFI OTHOCUTENBHO TOYKW, HpﬂMOVI, MNAOCKOCTHN.
CumMeTpus B Ky6e, napannenenunese, npusmve, nupamimae
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OK 04, OK 05, /1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P61, NMP610,
MPy14

OK 04, OK 05, P61, INMP610, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14, MPy15
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, NPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, NMP610,
MPy14, MNMPy16



Tema 7.7.
LinnuHgp, ero
COCTaBNAOLLME.
CeyeHue
unnuHapa
Tema 7.8.
KoHyc, ero
COCTaBNAOLLME.
CeyeHue KoHyca

Tema 7.9.

Y CeUYeHHbI KOHYC.

CeyeHune
YCeUYEHHOro
KOHyca

Tema 7.10.
LLIap v cpepa, mx
ceyeHms

Tema 7.11.
BokoBas 1 nonHas
NMOBEPXHOCTb
UnNnHApa, KoHyca,
chepbl

Tema 7.12.
BokoBas v nonHas
NOBEPXHOCTb

MpakTuueckoe 3aHATMe Neld. [lpuMeHeHMe MeToAa
CUMMETPUKM B 3agavax C NMPakKTU4ECKUM COAEPXKaHNUEM

TeopeTnuyeckoe 3aHaTue. LIMAMHAP ¥ €ero OCHOBHbIE
anemeHTbl. CeyeHve LuaMHapa

LIMnmMHAP 1 ero OCHOBHbIE 3/1eMeHTbl. OCHOBaHUSA, BbICOTA,
obpasytoLas, passepTka. CeveHVs 1 PasBEPTKM LUMNNHAPA.
OceBble CeYeHUs 1 CeYveHus, napasnesibHble OCHOBaHMIO
TeopeTuueckoe 3aHsTue. KOHYC, €ro cOCTaBfstoLLME.
CeyeHune KoHyca

KoHyc 1 ero anemeHTbl. CeyeHne KoHyca (mapansienbHoe
OCHOBAHMIO N MPOX0ojsLLee Yepe3 BepLUMHY), KOHUYEeCcKue
ceyeHus. Pa3BepTka KoOHyca

TeopeTuyeckoe 3aHATMe. YCEUYEHHbIN KOHyc. CeuyeHwue
YCEYEHHOro KoHyca

YceuyeHHbIi KOHyC. Ero obpasytouias 1 Bbicota. CeueHue
yCeYeHHOro KoHyca

TeopeTuueckoe 3aHaTUe. HaxoxgeHWe  3/1eMeHTOB
LUMANHAPA U KOHYCca

TeopeTnueckoe 3aHaTue. LLIap u cepa, nx ceveHus
Lllap u cdepa. B3aumHOoe pacnonoxeHne cgepbl U
nnockoctn. CeyeHue Lwapa, cgepsbl

TeopeTnyeckoe 3aHATve. BOKOBasA 1 NOMHAsA NMOBEPXHOCTb
UMAMHIPA, KOHYCa, chepbl
BOKOBas 1 No/Hasi NOBEPXHOCTb LMAMHAPA, KOHYCa, Chepbl

TeopeTuueckoe 3aHaTue. BOKOBas N MOMHasA MOBEPXHOCTb
nupammipl, NPU3Mbl
BokoBas 1 NonHas NOBEPXHOCTb NMpaMuAbl, NPU3MBbI
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OK 01, MK 2.1.., N1IP14, NP23, N1P24,
NnpP25, N1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, INMP610, MNMPy14, MNPy16

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, NMP610,
MPy14

OK 04, OK 05, JIP8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, JIP8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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



nMpamnbl,
NpY3Mbl

Tema 7.13.
MoHsATME 06
obbeme Tena.
OTHoLLeHWe
06beEMOB
Nof06HbIX TeN
Tema 7.14.
KombuHavmn
MHOrOrpaHHNKOB U
Ten BpaweHns

TeopeTuueckoe 3aHATue. [lOHATME 006 0Obeme Tena.
OTHoLLEeHVe 06bEMOB NMOA0OHbLIX TeN

O6bem Kyba 1 NpsaMoyronsHOro napansienenvnega. Oovem
npu3mbl 1 uunnHapa. O6bembl NUpamMmAbl M KoHyca. O6bem
LLapa. OTHoLLeHve 06LemMOB MoJOGHbIX  Ten.
"eomeTpuyecKuiA CMbICN onpegenuTens 3-ro nopsaka
TeopeTuueckoe 3aHstve. KOMOUHALMM MHOrOrpaHHNKOB
1 Ten BpaLleHus

KombuHaLum reoMeTpmyeckmnx Ten

MpakTuyeckoe 3aHATUE Nel5. PeweHne  3agau
NPUKNAAHOrO XapakTepa Ha BbIYUCIEHME NJIOLIAAEN
MOBEPXHOCTEN reOMETPUYECKUX Tef

NMpaKTnyeckoe 3aHATHNE Nel6. PeweHne  3agau
NPUKMIAAHOrO  XapakTepa Ha  BblUMC/IEHME  06LEMOB
MOBEPXHOCTEN reOMETPUYECKNX Ten

MpakTnyeckoe 3aHATHNE Nel7?. Vicnonb3oBaHue
KOMOMHALMIA  MHOFOrpaHHWKOB ¥ Ten  BpalleHus B
MPaKTUKO-OPUEHTUPOBAHHBIX 33a4ax

KoHTponbHasa pa6oTta

Pasgen 8. NepBoo6]sasHas GyHKLMKN, ee MPUMEHEHME

Tema 8.1.
MepBoO6pa3Has
(OYHKLUMN,
MpaBuna
HaxoXxaeHns
nepBo0o6pasHbIX

TeopeTtnueckoe 3aHsTue. [lepBoobpasHas  yHKUMN.

[Mpaswna HaXoXaeHWs NepBooBpPasHbIX

3afjaya 0 BOCCTAHOB/IEHUM 3aKOHA JBVDKEHUS MO W3BECTHOM

ckopoctu. TloHATME WHTerpupoBaHus. O3HaKOMeHWe C

MOHATUEM MHTErpasa 1 nepeoobpasHomn ansa yHkumm y=Ff(x).

PelLieHVe 3aa4 Ha CBA3b MepBO0OPa3HON 1 ee NPOU3BOLHOM,
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OK 04, OK 05, /IP8, /TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

OK 04, OK 05, /IP8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 01, MK 1.3., /IP23, JIP24, /IP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPU, MP17,
MP18, MPU, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.3., /P23, JIP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy15, MPy18
OK 01, MK 1.3., NIP23, P24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MPy14, MPy18

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP64, MNPyHO



Tema 8.2.
HeonpeaeneHHsblit
VHTErpan

Tema 8.3.
Mnowaab
KPUBONMHEHOW
Tpaneumu.
dopmyna
HbloTOHa -
JNeiibHMUa
Tema 8.4.
BbluncneHwve
onpegeneHHoro
NHTerpana

BblUKMC/IEHWE NEPBO06Pa3HON A/15 AaHHON (PyHKUMK. Tabnmua
(opMyn  onsa HaxoXAeHus  nepBoo6pasHbiX.  V3yyeHuwe
npaswia BblYMCIEHUS MePBOOBPA3HON

TeopeTuueckoe 3aHsTvne. HeonpeaeneHHbIn MHTerpas
HeonpeaenéHHbIA UHTErpan 1 ero CBOMCTBa. VIHTerpanbl OT
OCHOBHbIX 3M1eMeHTapHbIX (PYHKUMIA. HenocpeacTeeHHoe
VHTErpupoBaHuie

TeopeTuyeckoe 3aHsTUe. HaxoXaeHve HeornpeaeneéHHOro
VHTErpasia MeToAoM 3aMeHbl NMepemMeHHOM

HTerpmposaHve (hyHKLWIA METOAO0M 3aMeHbI NepeMeHHON.
TeopeTuueckoe 3aHsaTue. [NoWaab  KPUBOMHEHOM
Tpaneumun. dopmyna HbloToHa - JlelibHuLa

3afjaum, NPUBOAALLME K MOHATUIO OMpPesesieHHOro MHTerpaia
- O BbIYMCMEHUM NAOLWAAN KPUBOIMHEMHOM Tpaneumn, o
nepeMeLleHnn ToUKU. TTOHATVE ONpefenéHHOro MHTerpasa.
[eOMETPUYECKUI U (DIM3NYECKMIA CMbICN  OMpPeLeieHHOro
nHTerpana. ®opmyna HetoToHa— JleibHMLA
TeopeTuueckoe 3aHATuMe. BbluMCneHne onpeaeneHHOro
VHTErpasna

BbluncreHne WHTErpaioB METOAOM  HerocpeLCTBEHHOro
VHTErprpoBaHus.

TeopeTuyeckoe 3aHsTue. BbluMCNEHWE onpeseneHHOro
MHTEerpasa MeToLOM 3aMeHbl NepemMeHHON

BblumncieHne MHTErpasioB METOAOM 3aMeHbI NepeMeHHON.
MpakTnyeckoe 3aHATUNE Nel8. PeLueHne 3afiay
reOMeTPUYECKOro COAEPKaHUA C NMOMOLLbIO OnpefenéHHOro
nHTErpana

MpakTuueckoe 3aHATMe Nel9.  PelleHve  33agay
(DM3MUECKOTO COMEPXKAHMS C MOMOLLbIO  OMPeenéHHOro
nHTErpasia

KoHTponbHaa paboTta
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, INMPyHO

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNPytO

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

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, MNPyHO

OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP64, MPytO
OK 01, MK 2.1.., NIP14, NP23, NP24,
NP25, 1IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, MPYIO, MPytO
OK 01, MK 1.3, NIP23, NP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPIO, MP12, MP13, MP17,
MP18, MPIO, MP21, MP36, MP42,
MP46, P64, MPYtO, MPyHO



Pasgen 9. CteneHu n KopHU. CTeneHHaa pyHKLUNA

Tema 9.1.
CreneHHas
(hyHKLMA, ee
CBOWCTBA

Tema 9.2.
CsolicTBa CTeneHu
C paymoHasibHbIM 1
[eACTBUTENbHLIM
rnoKasaTensmu

Tema 9.3.
PeLleHune
NppaLoHasIbHbIX
YPaBHEHWI 1
HepaBeHCTB

TeopeTuyeckoe 3aHatme. KOpPHWM nN-OM CTeneHn u3
AEeACTBUTENBHOIO Yncna

IMoHATNE KOPHS N-0i CTENEHN U3 AeACTBUTENBHOMO YKCHa.
TeopeTunueckoe saHaTne. PYHKUMM Y = VX, UX CBOWCTBA
1 rpadmku.

PyHKUMM Yy = VX KX CBOWCTBA U rpadiviku.

TeopeTtuueckoe 3aHaTue. CBONCTBA KOPHSA N-IA CTEMEHW.
CBOICTBA KOPHS N-iA CTEMEHN.

TeopeTuyeckoe saHATUe. [peobpasoBaHme BbIPXKEHWI C
KOPHAMM N-0iA CTEMNEHN
MpeobpasoBaHne UppaLyioHaNbHbIX BbIPaXXEHWIA.

TeopeTnueckoe 3aHaTue. CTeNeHW C pauvoOHa/IbHbIM Y
[eNCTBUTENbHBIM NOKa3aTeNsMm

CreneHu ¢ LenbIMU nokasaTtensaMu, ux ceoinctea. CTeneHu ¢
paunMoHa/IbHbIMU W AeCTBUTENIbHBIMW NOKa3aTensaMu, Kx
CBOIACTBa

TeopeTuueckoe 3aHaTue. CTeNeHHble, (YHKUUM, WUX
CBOWCTBA U rpagnku

OnpepgeneHne cTeneHHOW PyHKUMKX. CBOICTBA 1 rpafurKm
CTENeHHbIX (PYHKLMIA B 3a8BMCUMOCTI OT BMAA NOKasaTens
TeopeTuyeckoe 3austue. ['paguyeckne MeToabl peLleHns
YPaBHEHWIA W  HEPaBEHCTB, COAEPXaLLMX CTeneHHble
(hyHKLMN

I"padyeckme MeTOAbl PeLleHns ypaBHEHWIA U HEPABEHCTB,
COZEPXKALLUX CTEMNEHHbIe PYHKLNN

TeopeTnuyeckoe 3aHsiTue. PelleHVe uMppaumMoOHaIbHbIX
YpaBHeHMWiA

PaBHOCU/IbHOCTb MppaLMOHabHbIX YpaBHEHW. MeToab! nX
peLLeHns. PelleHne nppaymoHabHbIX YpaBHEHUN
TeopeTuueckoe 3aHaTue. PelleHVe MppaLMOHa/IbHbIX
HepaBeHCTB
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OK 04, OK 05, /P8, J/IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MPy6
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MPy6,
MPys
OK 04, OK 05, /P8, J/IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNPy,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30O, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP62, INPy6

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, P65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MP62,
MP65, MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P62, INMP63,
MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



PaBHOCWNBHOCTL MPpauMoHa/IbHbIX HepaBeHCTB. MeTojbl
X PELLEHNA. PeLleHune nppaunoHa/ibHbIX HEPABEHCTB
KoHTponbHasa paboTa

Pasgen 10. NMoka3aTenbHaa yHKLUSA

Tema 10.1.
lNokaszartefibHas
(hYHKUMS, ee
CBOWCTBa
Tema 10.2.
PelleHne
MoKa3aTe/lbHbIX
YPaBHEHWUIA 1
HepaBeHCTB

Tema 10.3.
Cuctembl
rnokasare/ibHbIX
ypaBHeHWI

TeopeTtuueckoe 3aHsaTue. lMoKasaTeNibHble QYHKUMKW, WX
CBOWACTBa W rpatnkm

CTeneHb C NPOM3BO/bHLIM AENCTBUTENbHBIM MOKa3aTe/eM.
Moka3zaTenbHas PYHKLWS, ee CBOMNCTBA rpatink.
TeopeTuyeckoe 3aHATMe. PelleHMe noOKa3aTe/bHbIX
ypaBHEHWIA

PeLueHve MoKa3aTe/IbHbIX ypaBHeHMWiA MEeTOA0M
ypaBHMBaHUA MoOKasaTenel, METOLOM BBeAEHWs HOBOA
rnepeMeHHOIA.

TeopeTuyeckoe 3aHATMe. PelleHMe NOKa3aTe/bHbIX
HepaBeHCTB

PeLLeHWe MoKasaTe/lbHbIX HepaBeHCTB

TeopeTuyeckoe 3anstue. [ padiuueckne MeTObl peLLeHns
YPaBHEHUA W HepaBeHCTB, COAEPXKalMX MNOKas3aTe/lbHble
(hyHKLMN

PelleHne nokasaTe/NlbHbIX YPaBHEHWA W HEepaBeHCTB
(hYHKLMOHaNNbHO-TparyecKM METOLOM.

TeopeTuueckoe 3aHATME. PelleHne CUCTEM
rnokasaTte/ibHbIX YpaBHEHWIA

PeLLeHMe cMCTeM NoKasaTe/lbHbIX YpaBHEHUI
MpakTuyeckoe 3aHATUe Ne20. PelleHMe MNoOKasaTe/lbHbIX
YPaBHEHWIA, CUCTEM YPaBHEHWI

MpakTuueckoe 3aHATUe Ne21. PelleHMe noKa3aTesibHbIX
HepaBeHCTB

KoHTponbHasa pa6oTa
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MP55, MP56, MP57, MP62, P63,
MPy7

OK 04, OK 05, J/1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, MNPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, MPyo6,
MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, IMPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P63, IMP65,
MPy8

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, IMNMPy7
OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MPy7
OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MPy7



Pasgen 11. Jlorapumbl. JTorapngpmmueckas GyHKLUNS

Tema 11.1.
Norapudgm uncna.
CsolicTBa
norapugmos

Tema 11.2.
Norapugpmnyeckne
(DYHKUMK, nX
CBOWCTBa U
rpadmkm

Tema 11.3.
MpocTeiwune
norapugmmnyeckmne
ypaBHeHuS

Tema 11.4.
PelueHne
NlorapuOMmUYecKmnx
HepaBeHCTB

TeopeTuueckoe 3aHaTue. Jlorapupm ymcna

MoHaTHe norapudma umcna. OCHOBHOE NOrapupMmMYecKoe
TOXAeCcTBO. PopMy/ia nepexoia OT SiorapugmMos No 0fHOMY
OCHOBaHMKO K Jfiorapugmam Mo [pyromy  OCHOBAHUIO.
JecAatTnyHble M HaTypasbHble norapugmbl. pefcrasneHvie
norapvdgma ¢ Npon3Bo/IbHbIM OCHOBaHVEM Yepe3 AeCATUYHbIE
W HaTypasibHble.

Teopetuueckoe 3aHstue. CBOWCTBA N0rapupmMoB
CsolicTBa norapuMoB. JNorapummpoBsaHme n
MOTEHLMPOBaHWe anirebpanyeckux BblpaXXeHUiA. BbluncieHne
norapupma Y1cna ¢ NPom3BosbHbIM OCHOBaHNEM
TeopeTnueckoe 3aHaTue. Jlorapupmmuyeckme GyHKLUUN, UX
CBOWCTBA U rpafmKm

JNorapugmnyeckas QyHKUKMS, ee CBOWCTBA, rpadink.

TeopeTnueckoe 3aHaTue. [pocTeiilLme norapuMmyeckme

ypaBHEHUA
MOHATUA NPOCTEALINX NOrapuhMUYECKUX  YPaBHEHWIA.
OCHOBHble Teopembl MPUMeHeHNs MEeTOL0B

norapMMMpoBaHnsa 1 NOTEHLMPOBaHUS.

TeopeTuyeckoe 3aHsTue. PelleHne forapupmMmyeckmx
ypaBHEHWIA

MeTog 3aMeHbl NePEMEHHbIX

TeopeTuyeckoe 3aHsTue. PelleHne florapuPmMmUyeckmnx
HepaBeHCTB
PeLUeHWe NorapuMmMYecKUX HepaBeHCTB

TeopeTnueckoe 3aHaTue. [pagnyeckme MeTOAbl peLleHns
YpaBHEHWIN N HEPaBEHCTB, COZePXKaLLMX NorapumMmyeckmne
(YHKLMN

PelueHne norapupMmMyecknx ypaBHEHWA W HepaBeHCTB
(DYHKLMOHAbHO-TpapryecKM METOAOM.
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OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, IMNPy6

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6

OK 04, OK 05, /1P8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P62, P65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, INMP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, INMP63,
MPy7

OK 04, OK 05, /IP8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MP65, MPyS



Tema 11.5.
Cuctembl
norapngmMmnUeckmx
YpaBHEHWI

Tema 11.6.
AvpdepeHumposa
Hue
rnoKasaTe/lbHOW 1
norapuMmnYecKoit

(DYHKLMIA

TeopeTnyeckoe 3aHATHE. PeLueHue cucTem
NOrapuPMUUECKnX ypaBHEHNI

ATOPUTM peLLEHNS CUCTEMbI YpaBHEHWR. PaBHOCW/IbHOCTb
NnorapuiMUYECKNX ypaBHEHNIA 1 HepaBEHCTB
MpakTuueckoe 3aHaTue Ne22. NpumeHeHWe norapupma B
npupoae N TeEXHUKe

TeopeTnueckoe 3aHATHeE. OundhepeHumpoBaHune
nokasaTeslbHO 1 NorapuMmnYecKoin yHKLNIA
BbluncneHuve MPOV3BOAHBIX MoKasaTe/IbHOoi 7

NnorapumMmnyeckon QyHKUM

KoHTponbHada paboTta

Pasgen 12. MHoXecTBa. 3/1eMeHTbl Teopuun rpagos

Tema 12.1.
MHoXXecTBa

Tema 12.2.
"padbl

TeopeTnyeckoe 3aHATUE. MHoxecTBa

MoHATMe MHOXecTBa. [logMHOXecTBo. Onepauun c
MHOXecTBamu

MpakTuueckoe 3aHATMe Ne23. PelleHVe MPUKNALHbIX
3a/iay C NOMOLLLbIO OrepaLuini ¢ MHOXECTBaMU.

TeopeTtuueckoe saHaTue. 'pagbl

MoHaTMe rpaa. CBA3HbLIA rpad, AepeBo, UMK rpad Ha
M10CKOCTM

MpakTuyeckoe 3aHaTue Ne24. [MpumeHeHMe rpagoB K
peLLeHnto 3aaau

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, P63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy6, MNPytO

OK 04, OK 05, /IP8, JTP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 1.3, JIP23, NIP24, NP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy2, MPy18
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy3
OK 01, MK 1.3, JIP23, NIP24, /P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18



Pasgen 13. 91eMeHTbl KOMOMHATOPUKKN, CTATUCTUKMN N TEOPUUN BEPOATHOCTEN

Tema 13.1.
OCHOBHbIe
NMOHATUA
KOMOMHATOPWKM

Tema 13.2.
BepoAaTHOCTb
co0bITUS

Tema 13.3.
OCHOBHbIe
Teopembl Teopuu
BEPOSITHOCTEM

Tema 13.4.
JunckpeTHas
CNyyaiiHas
BE/IMYMHA, 3aKOH

ee pacnpeaeneHus

Tema 13.5.
3agaun
MaTeMaTUYECKOM
CTaTUCTUKN

TeopeTuyeckoe 3aHaTuHe. OCHOBHble MOHATUS
KOMOWHATOPUKI

lMepecTaHOBKW, pa3MeLLeHNsl, COYETaHNS.

TeopeTuyeckoe 3aHsTue. PelleHWe 3a4ay Ha noacyeT
ymcra NepecTaHoOBOK, COYETAHUI 1 pasMeLLEeHNIA
TeopeTuyeckoe 3aHaTUe. BEPOATHOCTb COOLITUSA
CnyuyaiiHblin onbIT. Cny4vailHoe co6biTMe. [pOCTPaHCTBO
aNeMeHTapHbIX  MUCcxXodoB.  Knaccugukaums  cOObITUIA.
BeposaTHOCTb  COObLITMS  (KNACCUYECKOE, CTaTUCTUYECKOe
onpegeneHns). OeicTBns Haf COObITUAMM

TeopeTuueckoe 3aHATuMe. OCHOBHble Teopembl Teopuu
BEpPOATHOCTEN

CnoxeHne  BeposTHOCTE  HesaBuCKMMble — COOBITUS.
YMHOXeHMe BEPOATHOCTEN. Y CNoBHasA BEPOATHOCTb.
Teopetuueckoe saHaTue. Popmyna balieca. Popmyna
bepHynnn

dopmyna nonHOM  BeposiTHOCTM, hopmyna  bBaiteca.
MoBTOpHbIE NcnbITaHNA. Popmyna bepHynnm
MpakTnyeckoe 3aHATHKE Ne 25. MpumeHeHne
BEPOATHOCTHbIX METOAO0B MPW  PEeLUeHUN MPaKTUYECKNX

3aaa4

TeopeTuyeckoe 3aHaTue. [INCKpPeTHas  cnyvaliHas
BE/IMYMHA, 38KOH ee pacrnpegeneHms

Buabl cnyyailHbiX BenuuuH. OnpefeneHne AWUCKPETHOM
C/lyYanHOW Be/IMUMHBI. 3aKOH pacripefeneHns LUCKPeTHOA
CNy4aiHOM BeNMUMHBI. Ee uncnoBble XapakTepucTuKu
TeopeTuueckoe 3aHaTue. 3afjaus  MaTeMaTUYecKoii
CTaTUCTUKM

BapuauuoHHbIii psg. MonnroH 4acToT 1 rucTorpavMma.

TeopeTuyeckoe 3aHATHKeE. Cratuncrtunyeckme
XapaKTepUCTVKM psiia HabntoaaeMbIX JaHHbIX
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OK 04, OK 05, N1P8, JIP33, MP28,
— MP30, MP31, MP33, MP36, MP37,
MPS5, MP56, MP57, MNPy4

— OK 03, JTIP26, MP8, MP17, INPy4

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

OK 03, /IP26, MP8, MP17, T1P68,
MPy13

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

OK 01, OK 03, MK 1.3., /IP23, /1P24,
NnP25, 1P26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P68, NMPy13, MNMPy18

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

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

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



CTaTUCTUYECKME XapaKTEPUCTUKM psaa  HabnoaaeMbiX
AaHHbIX

MpakTuueckoe 3aHaTMe Ne26. CocTaBfeHue Tabnuy, u
AnarpamMmMm Ha npakTuke

MpakTuueckoe 3aHaTue No27. HaxoxieHue cpefHUX
XapaKTepucTuK, HabntoJaeMbIX AaHHbIX Ha NPaKTUKe

KoHTponbHaa paboTa

Pasfen 14. YpaBHeHNA N HepaBeHCTBa

Tema 14.1.
O6uwwme metobl
peLleHmns
YPaBHEHUIA,
HepaBEeHCTB,
cucTeM

TeopeTuueckoe saHAaTNe. PABHOCUILHOCTb YpaBHEHWIA
OnpegeneHnsi.  OCHOBHble  TeOpeMbl  PaBHOCWU/IbHbIX
nepexofax B ypaBHEHMAX

TeopeTuueckoe 3austme. OOLWMe MeTOAbl peLUeHUs
YPaBHEHUI,CUCTEM

O6Lme MeToAbl PpeLUeHWUs YpaBHEHWI: nepexon OT
paBeHCTBA (DYHKUMA K PaBeHCTBY aprymeHToB [/
MOHOTOHHbIX (DYHKLMI, METOL, Pa3noXeHNUs Ha MHOXUTENN,
MEeTOL, BBELEeHUS HOBOWA MNepemMeHHOW, (YHKLMOHaIbHO-
rpagmyeckmin MeTog

TeopeTnyeckoe 3aHATHe. PABHOCMNbHOCTb HEPaBEHCTB
OnpepfeneHws. OCHOBHble  TeopeMmbl paBHOCUNbHbLIX
nepexonax B HepaBeHCTBaXxX.

TeopeTuueckoe 3aHaTue. MeTO/ VHTEPBANOB
PelleHNe HepaBeHCTB METOIOM MHTEPBA/OB

45

OK 01, OK 03, MK 1.3., /1P23, JIP24,
npP25, IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNMPy12, MNPy18
OK 01, OK 03, TK 1.3,, /1P23, J1P24,
npP25, 1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P67, IMPy12, MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, I1P614, INMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MNPy,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, INP614, INPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P614, NMPy1



Tema 14.2.
YpaBHeHUs u
HepaBeHCTBa C
MOAY/Nem

Tema 14.3.
YpaBHeHUs n
HepaBeHCTBa C
napameTpamu

Tema 14.4.
YpaBHEHUA U
HepaBeHCTBa C
LBYMS
nepeMeHHbIMU

MpakTuueckoe 3aHATMe Ne28. PelleHMe HepaBeHCTB
METOLOM WHTEPBA/IOB

TeopeTuueckoe 3aHATUe. YPaBHEHNA C MOy /1eM
OnpegeneHne  Mogyns. PackpblTe  moayns o
onpegeneHuto.  pocTeiiluMe ypaBHEHUS C  MOLY/EM.
[MprmMeHeHVe paBHOCWUJIbHBLIX MEepPexoAoB B OMpeAeseHHbIX
TUNax ypaBHEHW C MOLY/1EM

TeopeTnueckoe 3aHaTue. HepaBeHCTBa C MO4yNeM
MpocTelilunme HepaBeHCTBA C Mogynem. [lpumeHeHue
PaBHOCWU/IbHLIX  MEPEXO0B B OMNPEAENeHHbIX  TuMax
HepaBeHCTB C MOAY/IEM

MpakTuyeckoe 3aHATMe Ne29. PelleHMe YypaBHEHMI C
MoAynem

TeopeTnyeckoe 3aHsiTMe. YPABHEHUA C NapaMeTpamm
3HaKOMCTBO C MapameTpoMm. [lpocTeiilune ypaBHEHMs C
napamMeTpoM

TeopeTnyeckoe saHaTue. HepaBeHCTBa C MapaMeTpamm
MpocTeiilune HepaBeHCTBA C NapaMeTpoM

MpakTuueckoe 3aHATMe Ne30. PelleHMe YpaBHEHWIA C
napameTpamm

TeopeTnyeckoe  3aHsiTMe.  YpaBHeHMA C  [AByMmA
nepeMeHHbIMN

TeopeTnyeckoe 3aHsTMe. HepaBeHCTBA C  [BymS
nepemMeHHbIMU
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OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP614, MNPyl

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, 11P614, TPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP614, IMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP614, IMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP6 14, IMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP6 14, IMNMPy1,

MPy7, NPy8

OK 04, OK 05, J/1P8, TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP6 14, MPy1,

MPy7, MNMPy8



TeopeTuueckoe 3aHaTMe. CUCTEMbI YpPaBHEHWIA 1
HEepaBeHCTB

MpakTunyeckoe 3aHATNE Ne31. PelwleHne  3apad
npuKnagHoro Xapaktepa, CBOAALMXCA K COCTaB/IEHUIO
ypaBHeHWI
MpakTuuyeckoe  3aHATMe  Ne32.  PelleHuMe  3agad
NnpuKnagHoro Xapakrtepa, CBOAALLMXCA K COCTaB/IEHUIO
HepaBeHCTB

MpakTuueckoe 3aHATMe  Ne33.  PelleHuMe  3agay
NMPMKNagHoro Xapaktepa, CBOAALLUMXCA K COCTaB/EHUHO
CUCTEM YpaBHEHUIA

MpakTuueckoe 3aHATHe Ne34. PellieHVe TEKCTOBbIX 3a4a4
NPOECCUNOHA/ILHOTO COZePXKaHuWs

KoHTponbHas pa6oTa

MpomexyTo4yHas aTTecTauus (3K3ameH)

Bcero:
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340
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OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7, NPy8

OK 04, OK 05, IMP63, INP66, MNPy1,
MPy7, MNMPy8

OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPG6,
MPy1, MPy7, MPy8
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, P66,
MPy1, MPy7, MPy8, MPy18
OK 01, MK 1.3, /IP23, /IP24, IP25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P63, P66, MPy1, MPy7,
MPy18



3. YCNoBnNA PEANN3ALUNUN TTPOITPAMMDBLI YHEBHOIO NMPEAMETA

3J/1. MaTepuanbHO-TEXHNYECKOe 0b6ecrneyeHmne

[na ocBoeHusi nporpammbl yye6Horo npegmera OOIMy.07 MaremaTtuka B
OBIMOY «K3MT» nmeeTcs yyebHbIN KabnHeT «MaTtemaTtunkar.

MomellleHMe KabuHeTa OCHALLEHO TUMOBbIM 000PYAOBaHWEM, B TOM YMC/E
crieuManu3vpoBaHHOM  y4yebHOM  MebGenbtd UM cpefcTBamn  0BydeHUs,
HeoOXOANUMbIMW  AN1A  BbIMOJIHEHNA  TPebOBaHM K  YPOBHIO  MOArOTOBKMU
06yyaroLmxcs.

OcHalLeHVe y4ebHOro KabuHera:

- MocafjoMHble MeCTa Mo KOMMYecTBY 00y4aroLLmxcs;

- paboyee MecCTO npenojasarens;

- YepTeXXHble MHCTPYMEHTbI: IMHENKA, 3NINUMC, TPaHCNOPTUP;

- CTepeoMeTpUYecKre MOLeNM MHOTOrpaHHUKOB U Te/ BpaLLeHus;
- 33flaHuns 4Ns KOHTPO/bHbIX paboT;

- NpogeccroHaIbHO-0PUEHTUPOBAHHbIE 3afaHus;

- 9K3aMeHaLMOHHble mMaTepuaibl.

TexHu4yeckne cpeactsa 00yyeHus:

- MEpCOHa/bHbI  KOMMbIOTEP  C  JIMLEH3MOHHbLIM  MPOrpaMMHbIM
06ecrnevyeHnem;

- TPOEKTOpP C 3KPaHOM.

3asbl:

BubnmnoTeka, YATasbHbINA 3a/ C BbIXOAOM B CeTb VIHTEPHET.

3.2. VHdopmaunoHHOoe obecrneveHne peannsaumnum nporpaMmebl

[na peanusaunn nporpammbl B 6ubnmoteyHom oHge OBMNOY «K3AMT»
MMEIOTCA MNeyvaTHble W 3/IEKTPOHHbIE 00pa3oBaTe/lbHble WM MH(OPMaLMOHHbIE
pecypchbl 4715 UCMO0/b30BaHMSA B 06pa3oBaTe/ibHOM NpoLiecce.

3.2.1. OCHOBHbIE UCTOYHUKMU

1 Marematuka: anrebpa v Hayasia MaTemMaTMyeCKOro aHainsa, reomMeTpus.
Anrebpa n Hayasa Matematnyeckoro aHanmsa: 10 Ki.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yactax. Yacte 1/ A.l'. Mopakosud, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MapgaxaeBa. - 2-e u3g., ctep. - Mocksa: NpocseLleHne, 2022.

2. Martematuvka: asirebpa M Hayasia MaTeMaTU4ecKoro aHasimsa, reomeTpus.
Anrebpa 1 Hayana MaTemaTMyeckoro aHanmsa: 10 Ki.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yacTax. Yactb 2/ A.l'. Mopakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e n3g., ctep. - Mocksa : [NpocselleHune, 2022.
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3. Matematuvka: anrebpa M Hadana mMaTeMaTU4YeCKOro aHaavsa, reomeTpus.
Anrebpa 1 Hayana MaTemaTMyecKoro aHanmsa: 11 Kn.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yactax. Yacte 1/ A.l'. Mopakosud, MN.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MapgaxaeBa. - Mocksa: NpocseLyeHune, 2021.

4. MatemaTvka: asirebpa v Havana mMaTeMaTU4YecKoro aHasimsa, reomeTpus.
Anrebpa 1 Hayasia MaTemaTMyeckoro aHanmsa: 11 Ki.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yacTax. Yactb 2/ A.l'. Mopakosuy, NM.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: MpocBelleHue, 2021

3.2.2. lonoNHNUTeNbHble UCTOYHUKU

1 boromonos, H.B. MaTtemaTuka: y4ebHUK ons cpegHero
npoeccuoHanbHoro obpasoaHus / H. B. boromonos, . . CamoiineHko. - 5-e
u3d., nepepab. u pgon.- MockBa: WM3pgaTensctBo HOpainT, 2024.- 401 c.-
(MpodeccnoHanbHoe obpasoBaHue). -  ISBN 978-5-534-07878-7. -  TekcT:
aNeKTpOHHbIM /I O6pasoBatesibHas  nnatpopma  HOpant  [cant]. -
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MatemaTtuka. 3afauu ¢ peLleHnsaMun: y4yebHoe nocobue
Ana cpedHero npodeccrMoHanbHOro obpasosaHus / H. B. boromonos. - 2-e u3f.,
uenp. wn gon.-  Mockea: W3pgatenbctBo  HOpait, 2024.- 755 ¢c. -
(MpodeccnoHanbHoe o6pasoBaHue).- ISBN 978-5-534-16211-0. -  TekcT:
3NEKTPOHHbIN  //  O6pasoBaTenbHad  nnatgopma  KOpalt  [canT]. -
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusa: YydyebHOe nocobue And  CcpedHEro
npodeccroHanbHoro o6pasosaHus / H. B. boromonos. —Mocksa: 134aTenscTBo
FOpawit, 2024. - 108 c. - (MNpodheccnoHanbHoe 06paszoBaHue). - ISBN 978-5-534-
09528-9. - TeKcT: 3/MeKTPOHHbIN // Obpa3oBaTenbHas nnathopma KOpanT [caiT]. -
URL.: https://urait.ru/bcode/536961

3.2.3. IHTepHeT-pecypchl
1 EavMHas  KOMNeKuMrM UumMgpoBbiX — 06pas3oBaTesibHbIX  Pecypcos
[@nekTpoHHsbIin pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasi anekTpoHHasi LWKona [DneKTpoHHbIM pecypc] URL:
https://resh.edu.ru/

3. Pewy EI2 [GnekTpoHHsbIin pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJ1b N1 OUEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOI O

KoHTponb 1

PacKpbIBAlOTCS  uepes

MPEOMETA
OLlEHKa pe3y/fbTaTOB OCBOEHWS Y4eBHOro npeaMeTa
AVCUMMAMHAPHBIE  pe3y/bTaTbl, HaMpaBNeHHbIE Ha

(hopmMmnpoBaHME 0OLMX 1N NPODECCUOHABHBIX KOMMNETEHLMIA NO pa3aenam 1 TeMam
COePXKaHNs y4ebHOro mMatepuana.

Obwasn /
npodgeccnoHanbHas
KOMMNEeTeHUnNA
OK 01. BbibupaTb crocoosl
peLLeHus 3aja4

NPOMEeCCUOHaNbLHOW
[edaTeNbHOCTH
MPUMEHUTENBHO K Pa3/INYHbIM
KOHTEKCTaM

Paspen / Tema

BepneHune
Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.7

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.6,
Tema 7.14
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TWNbl OLEHOYHBbIX
MeponpuATUin

MW HN-COUnHEHWE
TecTupoBaHue

YCTHBI onpoc
MpencraBneHve  pesynbTaToB
MpaKTUYecknx pabot

BX04HOW KOHTPO/b
TecTnpoBaHue

YCTHbIn onpoc
MaTemMaTM4ecKnin ANKTaHT
MpencraBneHne  pesy/bTaToB
npaKTUyecknx pabot
KoHTponbHasa pabota

YCTHbIn onpoc
MNpenctaBneHne  pesynbTaToB
npaKTUyeckmnx pabot
KoHTposibHas paboTa
TecTupoBaHue

YCTHBI onpoc
MaTeMaTU4YeCKUin ANKTaHT
MpencraBneHne  pesy/ibTaToB
npakTUyecknx pabot
KoHTposbHas paboTa

YCTHbIn onpoc

MpescTasneHne  pesy/bTaToB
MpaKTUYeCcKnx paboT
TecTnpoBaHue

YCTHbIV onpoc
MaTtemaTn4eCKnin AUKTaHT
MNpencTtaBneHne pesynbLTaToOB
npaKTUyecknx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MaTeMaT14YeCKnin ANKTaHT



OK 03. TlnaHupoBaTb MU
peann3oBbiBaTb COOCTBEHHOE
npogeccMoHaibHoe 7
NMYHOCTHOE passuTue,
npeAnpPUHUMATENbCKYHO

LeATeNIlbHOCTb B
npoeccrMoHanbHOn  cdepe,
MCNOMb30BaTb  3HaHWA MO
NpaBoBOM M (IMHAHCOBOWA
rPaMOTHOCTU B Pas3/IMYHbIX
YKM3HEHHBIX CUTYaLMAX

OK 04. AdekTBHO
B3aMMOAENCTBOBATb n
paboTatb B KO/IEKTMBE W
KoMaHze

Pasgen 8, Tema 8.4

Pazgen 12, Tema 12.1,
Tema 12.2

Pasgen 13, Tema 13.3,
Tema 135

Pasgen 14, Tema 14.4

Pasgen 1, Tema 1.3

Pasgen 6, Tema 6.5

Paszgen 13, Tema 13.1,
Tema 13.2, Tema 13.3,
Tema 13.4, Tema 13.5

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 14

Pasgen 2, Tema 2.1, Tema 2.2,
Tema 2.3, Tema 2.4, Tema 2.5,
Tema 2.6

Pasgen 3, Tema 3.1, Tema 3.2
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MpeacTaBneHne  pesy/bTaToB
MPaKTUYeCcKnx paboT
KoHTposibHas pabota
TecTpoBaHue

YCTHbIiA onpoc
MpeAcTaBneHne  pe3ynbTaToB
MPaKTUYeCKnX paboT
KoHTponbHas pabota

YCTHbIn onpoc

MpenctasneHve  pesynbTaToB
npakTUyeckmnx pabot
TecTupoBaHue

YCTHbI onpoc
MpeacTasneHve  pesynbTaToB

MpakTnyeckux pabot
KoHTponbHas paboTa

YCTHbI onpoc
MpescTaBneHne  pe3ynbTaToB
NpaKTUyecknx padot
KoHTponbHas paboTa
BxogHOM KOHTPO/Ib

lNpeactaBneHne  pesynbTaToB
NpaKTUYeCKmx paboT
TecTupoBaHue

YCTHbII onpoc
MartemaT1yeCKin AUKTaHT
MpeacTaBneHne  pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas paboTa
KoHTponbHas paboTa
MpenctasneHne  pesynbTaToB
MPaKTUYeCcKnx paboT

BXofHOI KOHTPO/Ib

MpeacTaBneHne  pesynbTaToB
npaKTUyecknx pabot
TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne  pesynbTaToB

npaKTUYecknx pabot
KoHTponbHasa pabota

YCTHbI onpoc
MpenctasneHne  pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas pabota



OK 05. OcyLulecTBNATh
YCTHYIO W MUCbMEHHYIO
KOMMYHUKaLMIO Ha
rocyfapCTBeHHOM A3bIKe
Poccuiickoin  defepaummn  C
y4yeTom 0COGEHHOCTEl

Pasgen 4, Tema 4/1, Tema 4.2,
Tema 4.3, Tema 4.4, Tema 4.5,
Tema 4.6, Tema 4.7, Tema 4.8,
Tema 4.9

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema 6.2,
Tema 6.3, Tema 6.4, Tema 6.5

Pasgen 7, Tema 7.1, Tema 7.2,
Tema 7.3, Tema 7.4, Tema 7.5,
Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10,

Tema 7.11, Tema 7.12,

Tema 7.13, Tema 7.14
Pasgen 8, Tema 8.1, Tema 8.2,
Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema 9.2,
Tema 9.3

Pasgen 10, Tema 10.1,
Tema 10.2, Tema 10.3

Pasgen 11, Tema 11.1,
Tema 11.2, Tema 11.3,
Tema 11.4, Tema 11.5,
Tema 11.6

Pasgen 12, Tema 12.1,
Tema 12.2

Pasgen 13, Tema 13.1

Pasgen 14, Tema 14.1,
Tema 14.2, Tema 14.3,
Tema 14.4

Paszgen 1, Tema 1.1, Tema 1.2,
Tema 14

Pasgen 2, Tema 2.1, Tema 2.2,
Tema 2.3, Tema 2.4, Tema 2.5,
Tema 2.6
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YCTHbI onpoc
[NpencTaBneHne pesynbTaTos
MpaKkTUYeCcKnx paboT
KoHTposibHas pabota

YCTHbIn onpoc
MpencraBneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHbII onpoc
MpencraBneHne  pesy/bTaToB
npaKTUyecknx pabot
KoHTponbHas paboTta

YCTHbIn onpoc
MpefcTaBneHne  pesynbLTaToB
npaKTUyecknx pabot
KoHTposibHas pabota

KoHTponbHas pabota
MpeAcTaBneHne  pe3ynbTaToB
NpaKTUYecKnx pabor

YCTHbIA onpoc

KoHTponbHas paboTa
MatemaTnyecKnin AUKTaHT
KoHTponbHasa paboTta
lNpenctaBneHne  pesynbTaToB
MpakTU4ecknx pabot

YCTHbIA onpoc
MatemaTnyecknin AUKTaHT
KoHTponbHas pabota
MpeactaBneHne  pe3ynbTaToB
MPaKTUYeCcKnx paboT

YCTHbIIA onpoc
MpeactaBneHne  pesynbTaToB
npaKTUyecknx pabor

YCTHbI onpoc

KoHTposibHas paboTa
MartemaT1yecKnin AUKTaHT
KoHTponbHas pabota
MpeactaBneHne  pesy/nbTaToB
MpakTU4eckux pabot

BxoaHOW KOHTPO/b

lNpeacTaBneHne  pesynbTaToB
npaKTUyecknx pabot
TecTupoBaHue

YCTHbIn onpoc
MaTtemaT1yYeCKnin ANKTaHT



couyanbHOro
KOHTEKCTa

Pasgen 3, Tema 3.1, Tema 3.2

Pasgen 4, Tema 4.1, Tema 4.2,
Tema 4.3, Tema 4.4, Tema 4.5,
Tema 4.6, Tema4.7, Tema 4.8,
Tema 4.9

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema 6.2,
Tema 6.3, Tema 6.4, Tema 6.5

Pasgen 7, Tema 7.1, Tema 7.2,
Tema 7.3, Tema 7.4, Tema 7.5,
Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10,

Tema 7.11, Tema 7.12,

Tema 7.13, Tema 7.14

Pasgen 8, Tema 8.1, Tema 8.2,
Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema 9.2,
Tema 9.3

Pasgen 10, Tema 10.1,
Tema 10.2, Tema 10.3

Pasgen 11, Tema 11.1,
Tema 11.2, Tema 11.3,
Tema 11.4, Tema 11.5,
Tema 11.6

Pasgen 12, Tema 12.1,
Tema 12.2

Pasgen 13, Tema 13.1

Pasgen 14, Tema 14.1,
Tema 14.2, Tema 14.3,
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MpeacTaBneHne  pesynbTaToB
MpaKkTU4ecKnx paboTt
KoHTposbHas pabota
TecTupoBaHue

MpefcTaBneHne pesynbTaToB
MpaKTUyecknx pabot
KoHTponbHas paboTa
KoHTponbHas pabota
lNpeactaBneHne  pesynbTaToB
MpaKTUYecKnx paboT

Y CTHbI onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUyYecknx pabot

YCTHbIn onpoc

KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYeCcKnx paboT

YCTHbI onpoc
MaTtemaTU4eCKnin ANKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MpaKTUYeCcKnx paboT

MatemaTnyeCcKnin AUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesy/bTaToB
MpaKkTUYecKnx paboT

YCTHbI onpoc

KoHTponbHas pabota

YCTHbII onpoc

KoHTponbHas pabota
MpeactaBneHne  pe3ynbTaToB
npaKTUYecKnx pabor

YCTHbII onpoc
MatemaTnyeckmin JUKTaHT
KoHTponbHas paboTa
MMpenctaBneHne  pe3ynbTaToB
MpaKkTU4ecKnx pabot
MaTtemaTU4eCcKnin AUKTaHT
MpeactasneHne  pe3ynbTaToB
MpaKTUYecKnx paboT

YCTHBI onpoc
MatemaTnyeCcKnin AUKTaHT
KoHTponbHas paboTa

YCTHbIn onpoc
MaTemaTuyecKnin ANKTaHT



nK 2.1. OcyLecTBNATb
nnaHvpoBaHve  paboT  no
aKcnnayarauuu
3/IEKTPUYECKOro 7
3/1EKTPOMEXAHNYECKOro
0bopyaoBaHus

MK 13 OcyLLecTBNATbL
OLEHKY  MPOU3BOACTBEHHO-
TEXHNYECKMX nokasaTenei
paboTbl  3NEKTPUYECKOTO M
3/IEKTPOMEXAHNYECKOTr0
0bopyaoBaHus

Tema 14.4

Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 4, Tema 4.7

Pasgen 7, Tema 7.6

Pa3gen 8, Tema 8.4

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.14

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1,

Tema 12.2

Pasgen 13, Tema 13.3,
Tema 135

KoHTponbHas pabota

lNpencTaBneHne  pesynbTaToB
NpakTUyecKnx pabot
MpeacraBneHve  pesynbTaToB

MpPaKTUYeCcKnx paboT

BXOZHON KOHTPO/Ib
YCTHbI onpoc

MaTeMaTuuecKuin ANKTaHT
KoHTponbHas pa6oTa

MpescTaBneHne  pe3ynbTaToB
npaKTUyeckunx pabot
MpescTaBneHne  pesynbTaToB

npaKTUyecknx pabot
KoHTponbHasa pabota

YCTHbI onpoc
MNpeactaBneHne  pesynbTaToB
NpaKTUYecknx pabot
KoHTponbHas paboTa
KoHTponbHas paboTa

MNpeacTaBneHne  pesynbTaToB
NPaKTUYeCKnX paboT
TecTupoBaHue

YCTHbI onpoc
MpencraBneHve  pesynbTaTtoB

npakTUYecKnx pabot

YCTHbIA onpoc

KoHTponbHas paboTa
MpefcTaBneHne pesynbLTaToB
MPaKTUYeCKnx pabot

YCTHbIn onpoc

KoHTponbHas paboTa
MpencraBneHne  pesynbTaToB
npakTUyecknx pabot
MaTeMaTnyecKuii AUKTaHT
KoHTposibHas paboTa
MpencraBneHne  pesy/bTaToB
npaKTUyecknx pabot

YCTHbIn onpoc
MaTtemaT14YeCKNin ANKTaHT
MpencraBneHve  pesynbTaToB
npaKTUyecknx pabot

YCTHbIN onpoc
MaTeMaTU4YeCKnin ANKTaHT
KoHTponbHas paboTa



Paspen 14, Tema 14.4 YCTHbI onpoc
KoHTponbHasa pabota
MpefcTaBsneHne pesynbLTaToB
MpaKTUYecKnx paboT
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