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1. OBWAA XAPAKTEPUCTUKA PABEOYEWN MPOrPAMMBbI
YUEBHOIO NMPEAMETA

1.1. MecTo  y4yebGHOro npegveTa B  CTPYKTYpe  OCHOBHOIA
npoeccnoHanbHON obpa3oBaTe/ibHOW Nporpamvbl

YuebHblil npegMeT «MaTemaTuKa» ABNSAETCA 00683aTe/bHON  4YacTbio
o6LLeobpa3oBaTebHOM MOArOTOBKM OCHOBHOIA npoeccroHanbHOM
obpasoBaTenibHON MporpammMbl - MPOrpaMmbl MOATOTOBKM KBaM(ULUPOBAHHbLIX
pabounx, cnyxawmx no npodeccun 09.01.04 Hanagumk annapaTHbIX W
NMPOrpaMMHbIX CPeACcTB UHPOKOMMYHUKALMOHHBIX CUCTEM.

1.2. Uenn v nnaHnpyemble pe3ysibTaTbl OCBOEHUS Yy4eOHOro npegmeTra

1.2.1 Llenn ocBoeHUA y4ebHOro npegmera

CogepxXaHue nporpamMmmbl yyebHoro npeamerta «Marematvka» Hanpas/ieHO
Ha [OCTM)XXeHWe pe3ysibTaTOB ero W3yyeHWs B COOTBETCTBUM C TpPeboBaHMAMMU
®IOC COO c yyeTom npogeccnoHansHol HanpasneHHoctn ®rOC CMo.

OCHOBHbIMW  LeNAMK  U3yyeHUs YydyebHoro npepmetra «MaremaTuka»
ABNAOTCA  (POpPMMpPOBAHME MaATEMATUUYECKMX MOHATUA U (PYHKUMOHANbHOWN
mMaTeMaTU4eCcKO rpaMOTHOCTM: YMEHUS pacno3HaBaTb MaTeMaTUUYeCKne acnekTbl B
peanbHbIX XXNU3HEHHbIX CUTYaLUAX U MPU U3YYEHUN LPYTUX Y4ebHbIX NpeaMeTosB,
NMPOSAB/IEHNA 3aBUCUMMOCTEN W 3aKOHOMepHOCTeW, POPMYNMpoBaTbh UX Ha A3blKe
mMaTeMaTMKMW W CcO3f4aBaTb MaTemMaTUyeckue MOAENN, MNPUMEHATb OCBOEHHbIN
MaTeMaTM4yecKnii annapat Ans pelweHns npakTUKO-OPUEHTUPOBAHHBIX 3ajau,
NHTePNpPeTUpOBaTh N OLEHUBATbL NMONYYEeHHbIe pe3yibTaThbl.



1.2.2 TlnaHnpyemble pe3ynbTaTbl 0CBOEHMA y4ebHOro nNpeameTa
Oco60e 3HayeHMe yUYeOHbI NpeaMeT UMeET NPy POPMUPOBAHUN U Pa3BUTUM OOLLMX U MPOPECCUOHANbHBIX KOMNETEHLNMN,
a TakXKe COOTBETCTBYHOLNX UM pe3ynibTaTaM 06ydeHns cornacHo @rocC COO.

MnaHupyemble pe3ynbTaTbl 06yUYeHUS

KomneTteHuyun (OK, MK)

OK 01. BblbupaTb cnocobbl
peLLeHmns 3afau
npogeccroHabHoM
[EATeNbHOCTU MPUMEHUTENBHO K
Pa3NNYHBIM KOHTEKCTaM

Obwue

NIP23 - roToBHOCTbL K TpyAy, OCO3HaHWE LEeHHOCTH
MacTepcTBa, TPyAonooue;

NIP24 - TrOTOBHOCTb K aKTMBHON AeATEeNbHOCTM
TEXHOMIOTNYECKON W COLMaNbHOM  HanpaB/ieHHOCTH,
CMOCOGHOCTb  MHUUMMPOBATb,  MNaHUPOBaTb U
CaMOCTOATE/IbHO BbINOMHATL TaKYH LeATeNbHOCTb;
np2s - MHTEpPEC K  pas3/InyHbiM  ciepam
NpoQeccMoHaIbHOM [eATeNIbHOCTH, yMeHue
COBepLUaTb 0CO3HaHHbIA BbI6Op GyayLLei npoteccun
1 peasin3oBbIBaTb COOCTBEHHbIE XKU3HEHHbIE MaHbl;

MP1 -  camoCTOoATe/IbHO  (DOPMYNMpoBaTb U
aKTyanM3upoBatb  NpobneMmy, paccMaTpuBaTb  ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLLECTBEHHbIA MPU3HAK UK
OCHOBaHUA [/ CpaBHEHWdA, KnacCuukauum u
0606LeHms;

MP3 - onpegenatb Lenn [eATeNbHOCTW, 3a[aBaTb
napameTpbl N KPUTEPUN UX JOCTUKEHWS;

MP4 - BbIBNATbL 3aKOHOMEPHOCTU N NMPOTUBOPEUUNS B
paccMaTpuBaEMbIX ABEHUSAX;

MP5 - BHOCUTb KOPPeKTMBbl B [AeATe/NIbHOCTb,
OLEeHMBaTb  COOTBETCTBME  Pe3ynbTaTOB  LIENAM,
OLEHVBATb PUCKMN MOCNEACTBUN LeATEIbHOCTH;

MP6 - pa3BuBaTb KpeaTUBHOE MbILIEHNE MpU
PELLEHNN XXN3HEHHBIX NPo6/ieMm;

MP12 - BbIABNATL NPUUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanm3mpoBaTb 3ajadvy, BblABuratb rUMNoTesy ee

AncuuvnnuHapHble
MP61 - BnageHne MeTodamMW  AOKAa3aTeNbCTB,
IropUTMamu peLLIeHns 3agad; yMeHve opmynMpoBaThb
ornpefeneHuns, akCUoMbl M TeOpeMbl, MPUMEHATb WX,
NMPOBOAWTL AOKasaTeNlbHble PacCyXAeHUss B  X0je
peLleHns 3apay;
MP63 -  ymeHue  onepuposatb  MOHATUAMU:
pauuoHasibHble, UppauMoHasbHble, MOKas3aTe/bHble,
CTeneHHble, NI0rapuMmyeckme, TPUroHOMETPUYECKMe
YPaBHEHUA N HEPABEHCTBA, UX CUCTEMbI;
MP64 - ymeHWe onepupoBaTtb MOHATUAMU: (PYHKLMA,
HenpepbIBHas (YHKLUA, NPON3BOAHASA, NepBoobpa3Has,
onpeseneHHbIin NHTErpan; YMeHVe  HaxoAuTb
NPOU3BOAHbIE 3/IEMEHTaPHbIX (YHKUMIA, WCNONb3yA
CrpaBOYHbIE MaTepuanbl; UCCNefoBaTb B MPOCTEALLINX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HaxXOAWTb
HanmbosbluMe W HauMeHbLUMe 3HAYeHUsi  (DYHKLMUIA;
CTPOUTb TpagiMKn MHOrOUNEHOB C WCMO/b30BaHUEM
annapata MaTeMaTUyecKOro aHanm3a, nNpPUMeHsATb
NPOM3BOAHYHO NPU pPeLUeHnn 3agay Ha [BUXKEHUE,
pewartb  MPaKTUKO-OPUEHTUPOBAHHbIE  33dayM  Ha
Hanbo/bLUNE N HAVMEHbLLNE 3HAYEHUS, HA HAXOXAEHME
MyTW, CKOPOCTN N YCKOPEHUS,
nees - yMeHVe  OnepupoBaTb  MOHATUAMMW:
paumoHanbHas (PYHKUWSA, noKasaTesbHas (YHKUMA,
CTerneHHasa QyHKUMSA, norapudmmuyeckas ¢QyHKLMS,
TPUroOHOMETPUYECKNE (YHKLUMK, 0bpaTHble (DYHKLUUN;
YMEeHVEe CTPOUTb TpauKM  U3YYeHHbIX (YHKLUWIA,



PeLLeHNs, HaXo4UTb apryMeHTbl ANA [foKasaTeNbCTBa
CBOMX  YTBEPX[EHWA, 3afaBaTb MapameTpbl W
KpUTEPUN peLLIeHnS;

MPW - aHann3npoBaTb MoMyyYeHHbIE B XOAe peLleHns
3afaun  pe3ynbTaTbl, KPUTUYECKU OLieHMBaTb WX
[0CTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSX;

MP17 - ymeTb NepeHOCUTb 3HaHWUA B MO3HABATE/IbHYHO
W NPaKTUYECKYHO 06N1aCTU XMU3HELEATEIbHOCTHY;

MP18 - ymeTb WHTErpuMpoBaTb 3HAHUA W3 pasHbIX
NpeaMETHbIX 06/1aCTel;

MP19 - BbigBuraTb HOBble WfAeWN,
OpUrMHaNbHbIe NOAX0A4b! U peLleHns

npeanarath

MCNOMb30BaTb rpaukn Mpu M3y4YeHUU MNPOLLECCOB W
3aBUCMMOCTE, NpWU  peLleHMn 3agad K3 Jpyrux
yUYebHbIX MpeaMeToB W 3afay W3 pPeasibHOM HKU3HMW,
BblpaKaTb  (hOpMy/namMyh  3aBUMCUMOCTM Mexay
Be/IMYMHaMW;

MP66 - yMeHMe pellaTb TEKCTOBble 3ajaun pasHbIX
TUMNOB (B TOM YMCNe Ha MPOLEHTbI, AON W YacTu, Ha
[BVWKeHVe, paboTy, CTOMMOCTb TOBApOB W YCAYT,
Hasiorn, 3afayv m3 06/1acTu ynpasneHus NYHbIMU U
CeMeliHbIMM  (PHaHCaMK); COCTaBNATb  BbIPaXKeHWS,
ypaBHeHWs, HepaBeHCTBa M UX CUCTEMbI MO YC/I0BUIO
3afjaun, uccnefosatb  MOMYYeHHOe  pelleHWe U
OLeHMBaTh NPaBoNoL06HOCTb Pe3y/bTaToB;

MNP67 - ymeHune onepupoBaTb MNOHATUAMWU: CpefHee
apuPMETUYECKOE, mMeamaHa, HanbonbLuee n
HavMeHbLLee  3HayeHus, pasmMax, ancnepcus,
CTaHZapTHOe OTK/IOHEeHWe YMCNOBOro Habopa; yMeHwue
N3B/IEKATD, MNHTEPrpeTMpoBaTh NH(opMaLuio,
npeacTaBneHHyto B Tabnuvuyax, Ha Auarpammax,
rpagukax,  OTPaXarwllytd  CBOWCTBA  peasibHbIX
MPOLIECCOB W SIBMIEHWIA; NpeAcTaBNATb MHGOPMaLUIO C
nomowbto  Tabnuy W guarpamm;  UCCnefoBsatb
CTaTUCTUYECKME AaHHbIe, B TOM YKCNe C NPUMeHeHnem
rpamyeckux MeTOA0B W 3MIEKTPOHHbIX CPeLCTB;

MP68 - ymeHMe onepupoBaTh MOHATUAMMW: CNyYalHbIi
OMbIT M CNyYaiHoe CobbITMe, BEPOATHOCTb C/Ty4anHOro
CO6bITUA;  YMEHWe  BblYMCNATb  BEPOSATHOCTb  C
MCNONb30BaHNEM rpaMyecknX MeTOAOB; NPUMEHATH
(hOpPMY/bl  CNOXEHWUA W YMHOXEHUSI BEPOATHOCTEW,
KOMOMHATOPHbIE (haKTbl M (HOPMY/bl MPU  pPeLleHnn
3afjay; OLEeHMBaTb BEPOATHOCTW peasibHbIX COObITWNA;



3HaKOMCTBO CO C/Ny4YaillHbIMW BeNMYMHAMK; YMeHWe
NPUBOAUTL MPUMEPbI MPOSB/IEHUA 3aKOHA O60/bLINX
yncen B NPUPOAHBIX Y 0OLLECTBEHHbIX ABMIEHUSAX;

MP69 - ymeHMe onepupoBaTb MOHATUAMW: TOUKa,
npsimasi, NJI0CKOCTb, NPOCTPAHCTBO, ABYTPaHHbIN yron,
CKpeLluBatowwmeca  npaAMble,  NapanienbHocTb U
NepneHAVKYNAPHOCTb MPAMbIX W MI0CKOCTEN, Yron
MeXAy MpAMbIMK, Yron MeXAy NpsMOi 1 NA0CKOCTbHO,
Yron mexpgy MA0CKOCTAMWU, PacCTofAHME OT TOYKWU [0
MNOCKOCTK, PacCTOAHNE MeXAY NMPAMbIMW, PacCToAHME
MeXZy M0CKOCTAMU; YMEHWe WUCMNob30BaTb Mpu
peleHnn 3afad  U3yYeHHble (aKkTbl W TEOpPEMbl
N1aHUMETPUN; YMEHUE OLeHMBaTbL pasmepbl 0OBLEKTOB
OKpY>KatoLLero mupa;

MP610 -  ymeHue onepupoBaTtb  MOHATUAMMN:
MHOrOTpPaHHUK,  CeyeHWe  MHOTOrpaHHuKa,  Kyo,
napannenenunes, npusma, nuipaMuga, durypa w
MOBEPXHOCTb BpaLLeHNs, LUAMHAP, KOHYC, Wwap, chepa,
CeyeHUs (Urypbl BpaLLEeHUs, M0CKOCTb, KacaroLlascs
cthepbl, LMAMHAPE, KOHYyca, M/oWwanb MOBEPXHOCTU
nupaMuabl, NpuU3Mbl, KOHyca, UWAWHAPaA, niowaib
cthepel, 06beM Ky6a, MPSAMOYTO/IbHOr 0
napannenenuneia, nupamubl, MNpU3Mbl, LUAMHAPA,
KOHyCa, Lapa; yMeHve 1306paxarb MHOMOrpaHHUKN v
MOBEPXHOCTU BpaLLEHUs, WX CeYeHWs OT PYyKKU, C
MOMOLLIbKO YEPTEXHbIX WHCTPYMEHTOB U 3M1EKTPOHHbIX
CPeACTB; YMeHMe pacrno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE;, YMeHWe pacno3HaBaTb MNpaBu/lbHbIe
MHOIOrpaHHUKMY,

MP612 - yMEeHMe BbIYUCNATL TEOMETPUYECKME
Be/IMYMHBI (O4/IMHA, Yron, nnowanb, 06bem, MioLiab



MOBEPXHOCTN), WCNOMb3ys WU3yYeHHble (OpMYyNbl U
METOAbI;

MP613 -  ymeHMe  onepupoBatb  MOHATUAMW:
MpAMOYro/ibHas CUCTEMa KOOPAMHAT, KOOpAMHaThI
TOYKM, BEKTOP, KOOPAMHATbI BEKTOPa, CKa/IsipHOe
npov3BefeHe, Yron MeXxay BeKTopamu, Cymma
BEKTOPOB, MPOMN3BEAEHME BEKTOPA Ha YMC/O; HAXOANTb
C MOMOLbK0  U3Yy4YeHHbIX  (DOPMyN  KOOpPAMHATbI
CepefuHbl  OTpe3Ka, pacCTosiHMe MeXay [ABYMS
TOUKamu;

MP614 - ymeHWe BbIGMPaTb MOAXOAALLMIA U3YUEHHBbIN
METO4  ANA  peweHus  3adayn,  pacrno3HaBaTb
mMaTemMaTnyeckme (akTbl 1 MaTeMaTUYeCKMe MOLENN B
NPUPOAHBIX U 06LECTBEHHbIX ABMEHUSX, B UCKYCCTBE;
YMEHVEe  NPUBOAMTbL  MPUMEPbI  MaTemMaTU4ecKux
OTKPbITWUIA POCCUIACKON N MMPOBOM MaTeMaTU4ecKow
HayKum;

MPyl -  ymeHWe  onepupoBaTb  MOHATUAMMU:
onpegenieHune, akcmoma, Teopema, CnefcTeme, CBOMCTBO,
NPU3HaK, [0Ka3aTeNbCTBOo, paBHOCWU/IbHbIE

(hopMyNMPOBKK; YMeHMe (hopmMynMpoBaTb obpaTHOe U
MPOTMBOMOJIOXKHOE YTBEPXKAEHUE, NPUBOAUTL NPUMEpSI
7 KOHTpNpUMepbI, MCNOMb30BaTh MeTo[
MaTeMaTn4ecKoii MHOYKUMHK; MPOBOAUTH
[0KasaTe/lbHble PacCy)XXAeHUs Mpu pelleHMn 3afad,
OLeHMBATb /IOrMYECKYH0 NPaBUIbHOCTb PaCcCY>KAEHWIA;

MPy2 - ymMeHve onepupoBaTtb NOHATUAMU: MHOXECTBO,
MOAMHOXECTBO, Onepauumn Haf MHOXeCTBaMu; YMeHMe
MCNOMb30BaTh TEOPETUKO-MHOXECTBEHHbIW  annapar
A1 ONUCaHNA peasibHbIX MPOLECCOB U ABNEHWIA U NpU
peleHnn 3afay, B TOM 4uc/e M3 ApYyrux y4debHbIX



npeLMeToB;
MPy3 - yMeHMe oOnepupoBaTb MOHATMAMU: rpad,
CBA3HbIA rpad), AepeBo, UMKA, rpag) Ha MAOCKOCTH;
yMeHVe 33faBaTb W OMUCbIBaTb rpadbl pasnyHbIMU
crnocobamu; UCnosib30BaTh rpadbl NPY peLleHnn 3agay;
MPy7 - ymeHne onepupoBaTb NMOHATUAMW: TOXKAECTBO,
TOX/ECTBEHHOE npeobpasosaHue, YypaBHeHue,
HepaBeHCTBO, CWCTEMA YpaBHEHUA W HepaBeHCTB,
PaBHOCW/ILHOCTb YPaBHEHWI, HEPaBeHCTB W CUCTEM,
pauuoHa/ibHble,  MppauvoHa/ibHbIe, MOKa3aTesbHbIe,
CTeneHHble, lorapuiMnyeckune, TPUroHOMeTPUYECKMe
YPaBHEHWSA, HEPaBEHCTBA M CUCTEMbI; YMEHMe peLuatb
YPaBHEHWNSA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pas3MyHbIX NPUEMOB; PeLlIaTh ypaBHeHWs, HepaBeHCTBa
M CUCTEMbl C MNapameTpoM; MPUMEHATL YPaBHEHWS,
HepaBeHCTBa, UX  CUCTEMbl  AN1d peLueHns
maTteMaTMyeckmMx 3afad U 33dady U3 pasnyHbIX
06nacTeil HayKn 1 peasibHOM XU3HW;

MPy8 - ymeHne cBOGOAHO OMEpPMPOBaTb MOHATUSAMMU:
rpamk (yHKUMK, 06paTHas (YHKUWSA, KOMMO3MLMSA
(YHKUMIA,  NUHerHas  (YHKUMA,  KBajpaTuyHas
(hYHKUWA, cTeneHHas (PYHKUMSA C LenbiM nokKasaTtesem,
TPUTOHOMETPUYECKNE (hyHKUMK, obpatHble
TPUrOHOMETPUYECKME  (PYHKUMKW, MNOKasaTeNbHas W
norapngmuyeckas OyHKLUN; YMEHWE CTPOUTb rpaginKu
(YHKUMIA, BbINONHATL Npeobpas3oBaHus  rparKoB
(hyHKUWIA;

YMeHMe  MCMOMb30BaTb  rpauky  (PYHKUMIA  Ans
M3yYeHMs MPOLLECCOB WM 3aBUCMMOCTEN NPU peLleHuu
3aia4y m3 Apyrux yyebHbIX NpeLMeToB U U3 peasibHOM
XW3HW; BbIpaXKaTb (HOPMYy/naMn 3aBUCUMOCTU MeXAy



10

BeMYMHaAMK,
YMeHVe CBOOOLHO OMepupoBaTb NOHATUAMU: YETHOCTb
(hYHKUMK, NEPUOANYHOCTb (DYHKLMW, OFPaHNYEHHOCTb
(OYHKUMKW,  MOHOTOHHOCTb  (DYHKLMKW,  3KCTPEMyM
(PyHKUMKW, HanbosblLee W HavMeHbLUee 3HayeHus
(YHKUMM  HA MPOMEXYTKe, YMeHue MpPoBOAUTb
nccnefoBaHne yHKUMK,

YMEHWe 1CNo/b30BaTb CBOMCTBA M rpaiukn PYyHKLUUNA
019 peLleHns ypaBHEHWA, HEepaBeHCTB U 3afjay C
napaveTpamu;  u30bpaatb  Ha  KOOPAMHATHOM
MIOCKOCT  MHOXECTBa  pelleHuidA  ypaBHEHWIA,
HEpaBeHCTB N X CUCTEM;

MPyKO -  ymeHMe  onepupoBatb  MOHATUAMU:
HenpepbIBHOCTb  (DYHKLUMKW,  acMMNTOTbl  rpaduka
(hbyHKUMK, NepBas M BTOpas MpoOu3BOAHas (YHKUMK,
reoMeTPUYECKNA 1 (PU3NYECKMIA CMbICTT MPOU3BOAHOIA,
nepBoo6pasHasi, OnpefAesneHHbIi WHTErpai; YyMeHue
HaXo4UTb acUMNTOTbI rpafuka (YHKUUKW; YMEHUe
BbIUMC/IATL  MPOU3BOLHbIE CYMMbI, MPOM3BeLEHUS,
YaCTHOTO M KOMMNO3WUUMM  (PYHKUWA,  HaxXo4WTb
ypaBHEHVE KacaTe/lbHON K rpadmky pyHKUuUN;

yMeHve MCNONb30BaTb MPON3BOLHYIO Ans
nccnefoBaHus ¢ (PYHKUWNA, ans HaxoXaeHus
HauyyLllero pelleHns B MPUKNAAHbIX, B TOM 4ucne
COLMaIbHO-3KOHOMUYECKUX U (DM3NYECKMX 3ajadax,
[N OMpefeNieHnss CKOPOCTU M YCKOPeHUs; Haxo4uTb
nnowaanm n o6beMbl (UTYp C MOMOLLLIO MHTerpana;
NpUBOANTb npumepsl MaTeMaTUYecKoro
MOZENMPOBaHMUsA C MOMOLUBI0  AnddhepeHLmanbHbIX
YpaBHEHWA,

MPyll -  ymeHne onepupoBatb  MOHATUAMM:



KOMMNEKCHOE YMCNO, COMPSHDKEHHbIE  KOMIM/IEKCHbIE
yucna, MOAyNMb W aprymeHT KOMMIEKCHOro 4ucna,
(hopma 3anncy KOMMIEKCHbIX Yncen (reomeTpuyeckas,
TPUrOHOMETPUYECKas W anrebpanyeckas); YMeTb
MPOU3BOANTL apugpmeTnyeckme [elCcTBUS C
KOMMMIEKCHbIMW  YuCnamu;  NPUBOAUTL  MPUMEPbI
MCNONb30BaHNS KOMMEKCHbIX YMCen;

MPy12 - ymeHune cBOOOAHO OMepupoBaTb MOHATUAMM:
cpedHee apuMeTMyecKoe, MeduaHa, Hambonbluee W
HaMMeHbllee  3HayeHus, pasmax,  Aucnepcus,
CTaHZapTHOE OTK/IOHEHWE [AJ19 OMUCaHUS YUC/OBbIX
[aHHbIX;  YMeHVWe WcCnefoBaTb  CTATUCTUYECKME
[aHHble, B TOM 4YuC/Ne C MPUMEHEHVEM TpagmyecKmx
METOAOB W  3NIEKTPOHHbLIX  CPeACTB; rpafuyecku
nccnefoBatb COBMECTHble HabMOLEHUS C MOMOLLbHO
Amarpamm paccevBaHus U IMHEHOW perpeccuu;
MPy13 - yMeHMe HaxoAuTb BEPOSATHOCTM COOLITUIA C
MCNONb30BaHNEM TpaInMuecKnx MeTOAOB; MPUMEHATb
0119 peLUeHns 3a4a4 (hOpMYy/ibl C/IOXEHUA U YMHOXKEHNS
BEpOSATHOCTEN,  (POPMy/Ny  MOSIHOW  BEPOATHOCTH,
(hopmyny  bepHynnn, KOMOGMHATOpHblE (aKTbl U
(hopMy/bl;  OLEHMBaTb  BEPOSTHOCTU  peasibHbIX
COObITUIA;  YMEHWe  OrfepupoBaTb  MOHATUAMU:
CllyyaiiHas BefiMYMHa, pacnpefesnieHne BepOSTHOCTEN,
MaTeMaTu4ecKoe OXujaHue, AUCNepPCUs 1 cTaHLapTHoe
OTK/IOHEHME  CNyYaiHOW  BENUYMHbBI,  (DYHKLUK
pacrpefienieHis U MJOTHOCTU  PaBHOMEPHOrO,
noKasaTe/lbHOr0o 1 HOPMa/IbHOr0  pacrpefeneHunii;
YMEHMEe  MCMO/Mb30BaTb  CBOWCTBA  M3YYeHHbIX
pacnpefeneHnii NS pelleHns 3agad; 3HaKOMCTBO C
MOHATUAMMW:  3aKOH  6OMbLWIMX  Yucen,  METoAbl



BbIOOPOYHbIX  WUCCNEA0BAHWA;  YMeHVWe MpUBOAUTH
npvMepbl  NPOSB/IEHMs 3aKOHa 6O0NbLUIMX 4YuCen B
MPUPOLHbLIX M 06LLECTBEHHbIX AB/IEHUAX;

MPyl4 - ymeHue cBOOOAHO OMEpMpoBaTb MOHATUAMU:
TOYKa, MpsMas, MIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Ny, NAOCKWW Yron, ABYrpaHHbIA Yron, TpexrpaHHbI
yron, rnepecekatroLLuecs, napannensHble 7
CKpelLmBatoWwmnecs  npsmMble,  napanienbHocTb U
NeprneHAnKyNsApHOCTb NPAMBbIX W NIOCKOCTeN, Yros
MEXAY MPAMbIMW, YTron Mexay npsaMoin U NAoCKOCTbIO,
Yron Mexzay nnocKoCTAMM; YMeHWe UCMNob30BaTb Npu
pelleHnn 3afay  U3y4yeHHble (aKTbl W TEOPEMb
NNaHUMETPUN; YMEHNWE OLEHMBATb pa3mepbl 00BLEKTOB B
OKpY>KatoLLem Mupe; yMeHue onepupoBaTth MOHATUAMM:
MHOTIOrpaHHUK, cevyeHne MHOrorpaHHUKa, npaBu/bHbIN
MHOIOrpaHHuK, npu3Ma, nupamuga, durypa w
MOBEPXHOCTb BPALLEHNS, UUNUHAP, KOHYC, Lwap, cdepa,
pa3BepTKa NMoBepXHOCTU, CEYEHMS KOHYCa U LIMVHAPA,
napasnnenbHble OCU WM OCHOBAHWIO, CeYeHMe Liapa,
M0CKOCTb, Kacarolasaca ciepbl, LMAMHAPA, KOHYCa;
YMeHVE CTPOUTb CeYeHMe MHOrorpaHHUKa, M306paxarsb
MHOTFOrpaHHUKN, (Urypbl U NOBEPXHOCTU BPALLEHNS,
NX CEYEeHMs,, B TOM YMCNe C MOMOLLbK 3/1EKTPOHHBIX
CpepcTs; yMeHwue MPUMeHATb cBOMCTBA
reomMeTpUyecKmx duryp, CaMOCTOATE/IbHO
(hopMynupoBaTb ONpefeneHns u3yyvaeMblX — uryp,
BblABMIaTb TWUMOTE3bl O CBOWCTBAX W MpU3HaKax
reomMeTpuyeckmx  uryp,  000OCHOBbIBATL WU
onpoBepratb WX; YMeHWe MpoBOAUTb K/acCUmKaLuuio
(uryp N0  pasiMuYHbIM  NPU3HaKam,  BbIMOHATb
HeobXoAunMble LOMONHUTENbHbIE NOCTPOEHNS;



MPy15 - ymeHne cBOGOLHO OMEpupoBaThb MOHATUAMMU:
nnowaap urypbl, 06beM (Urypbl, BeMYUHA YINa,
paccTosiHne OT TOYKW [0 TM/I0CKOCTW, paccTosiHue
MeXay NpsMbIMK, PacCTOAHME MEXAY MI0CKOCTAMU,
nnowaab cgepbl, naowaib MOBEPXHOCTU MUpaMUppl,
npu3Mbl,  KOHyCa,  UuIMHApa, 00beMm  Ky0a,
NPsAMOYrofibHOro  Mapananenenunega,  nupamugsbl,
npusMbl, UANNHAPA, KOHYCa, LWapa; YMeHWe Haxo4uTb
OTHOLLIEHNe 06BEMOB MOJOOHBIX UTyp;

MPy16 - ymeHue CBOGOAHO ONEpUpPOBaTb MOHATUAMMN:
[BVKEHWE, napanfefibHblii NepeHoc, CUMMETPUS Ha
NI0CKOCTH n B MpPOCTpaHCTBe, MoBOpOT,
npeobpasoBaHune NoAo6us, NOAOOHbIE (UTYPbI; YMEHUNE
pacrno3HaBaTb paBHble W MOLOGHblE (hUrypbl, B TOM
ynucne B NPUpPOAe, WCKYCCTBE, apXUTEKType; YMeHue
1CMO0/b30BaTb NrEOMETPUYECKME OTHOLLIEHMS, HAXOAUTb
reoMeTpuyeckre BeNMYUHbl (47MHa, Yron, naowagp,
06beM) nNpu pelleHun 3afad U3 Apyrux y4yebHbIx
NPeaMeTOB U U3 peaslbHOW XXU3HW;

MPyl7 - ymeHue CBOOGOAHO OMEpPUpPOBaTb MOHATUSAMMN:
NPAMOYrofibHasds ~ CUCTEMa  KOOpPAWHAT,  BEKTOp,
KOOPAWHATLI TOYKW, KOOPAWHATLI BeKTopa, Ccymma
BEKTOpOB,  MpOM3BefeHNe' BEKTOpa Ha  4uUCho,
pas3noXeHne  BekTopa Mo  6asucy, CKansipHoe
npou3BefieHne, BEKTOPHOE NPOU3BEAEHWE, YTON MEXIY
BEKTOpamu; YMEHWe WCMO/b30BaTb BEKTOPHbIA 1
KOOPAUHATHbIA MEeTOA ANA PeLueHnst reoMeTpUYeckmx
3ajad4 M 3agad  Opyrux  y4yebHbIX  NpegMeTos;
onepupoBaTtb MOHATMAMMK: MaTpuua 2 X 2 n 3 X 3,
onpegenuTeslb  MaTpuupbl, rEOMETPUYECKUA  CMbICN
onpegenuTens,




OK 03. nlMnaHupoBaTb M
peasn30BbIBaTh COBCTBEHHOE
NpoeccroHaIbHoe "
NIMYHOCTHOE pas3BuTUE,
npeAnpPUHAMATENbCKYHO

[eATeNbHOCTb B
NPOoeCcCUOHASbHOM cthepe,
CMNO/b30BaTh 3HaHWSA rno
NpaBoBO 7 (hMHaHCOoBOW
rpaMOTHOCTM B Pas/INYHbIX
YXM3HEHHbIX CUTYaLMAX

JIP26 - roTOBHOCTb M CNOCOBHOCTL K 06pa30BaHmIO U
caM000pa30BaHNI0 Ha NPOTSXEHNUN BCEIA XKU3HU;

MP8 - CMOCO6HOCTb n rOTOBHOCTb K
CamMOCTOSITeNIbHOMY ~ MOMCKY  METOZOB  peLleHus
NMPaKTUYeCKNX  3afa4y, MNPUMEHEHUIO  Pa3INYHbIX
METOA0B MO3HaHUS;

MP17 - ymMeTb NEPEHOCUTL 3HAHWUSA B NMO3HABATE/IbHYIO
1 NPaKTUYECKYHO 061aCTU YKN3HELEeATe/TbHOCTY
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MPy18 - ymeHue MofenvpoBaTh peasibHble CUTYyauuu

Ha sA3blKe MaTeMaTMKX; COCTaBNATb  BblPAXKEHMS,
ypPaBHEHUs, HEPABEHCTBA U UX CUCTEMbI MO YCMOBUIO
3aflaun, WCCMefoBaTb MOCTPOEHHblE  Mogenu C
MCNO/b30BaHMEM annapata anreépsl,

WHTEPrpeTNPOBaTb MO/YYEeHHbIN pe3y/bTar; CTPOUTb
maTeMaTunyeckmne MOLEeNN C NMOMOLLbI0 FeOMETPUYECKNX
MOHATUA W BEIMYMH, pellaTb CBA3aHHble C HUMM
MpakTU4Yeckne 3afayn; COCTaBNATb BEPOATHOCTHYHO
MOfe/Nb M MHTEePNPeTMPOBaTh MOMTYUYEHHbI pe3ynbTar;
pellatb npUKnagHble 3aaun cpefcTBaMm
MaTeMaTUYeckoro aHanmsa, B TOM YWC/ie COLManbHO-
9KOHOMUYECKOT 0 U (PU3NYECKOT0 XapaKTepa;

MPyl19 - ymeHWe BblOGMpaTb MOAXOAAWMIA METOL ANs
peLLleHns 3a1a4m; NOHNUMaHKe 3HaYMMOCTU MaTeMaTUKN
B M3YYeHUW NPUPOAHBIX U 0OLLECTBEHHBIX MPOLLECCOB 1
SIBNEHWIA; yMeHMe pacno3HaBaTb MPOsB/EHVE 3aKOHOB
MaTeMaTWKMN B UICKYCCTBe, YMEHUE NMPUBOAUTL MPUMEPDI
MaTemMaTMYeCKMX OTKPbITUIA POCCUMICKOM M MUPOBON
MaTeMaTMyeCKOM HayKu.

MP64 - ymeHne onepupoBaTtb MOHATUAMM: (YHKLMA,
HenpepbIBHas MYHKLUWSA, NPOU3BOAHAsA, NepBoobpasHas,
OnpefieNieHHbIA  WHTerpan; ’ yMeHUe  Haxo4uTb
MPOM3BOAHbIE 3MEMEHTapHbIX (YHKUMIA, MCNONb3yA
CMpaBOYHble MaTepuasbl; 1ccnefoBaTb B NPOCTEALLNX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HaxXxoAWTb
HaMboNblUMe W HaMMEHbLUME 3HAYeHUs (YHKUWNA;
CTPOUTL TpaMKM MHOFOYIEHOB C WCMO/Sb30BaHMEM
annapata MaTeMaTW4eckoro aHaamsa; MPUMEHSTb
MPOM3BOLHYKO NPU peLleHnV 3afa4y Ha [BUXEHUE;
pewwatb  NPaKTUKO-OPMEHTUPOBaHHbIE  3afayn  Ha



Hanmbo/blLMe N HAUMEHbLLUME 3HAYEHUS, HA HAXOXEHNe
MyTW, CKOPOCTU W YCKOPeHUs;

MP66 - ymeHMe pellaTb TEKCTOBble 3afayu pasHbIX
TMNOB (B TOM YMCMe Ha MPOLEHTHLI, AOMM U 4acTu, Ha
[BVKeHne, paboTy, CTOMMOCTb TOBapOB W YCAYT,
Hasioru, 3afayv M3 061acTy ynpaeneHus SIMYHbIMU 1
CeMeliHbIMM  (PMHaHCaMK); COCTaB/ATb  BbIPAXKEHMS,
YypaBHEeHWs, HepaBeHCTBA W MX CUCTEMbI MO YCNOBUIO
3afayn, uccnefosatb  MOMlyYEHHOE — pelleHve W”
OLeHMBaTb NPaBLoMoL06HOCTL Pe3y/bTaToB;

MP67 - yMeHWe onepvpoBaTb MOHATUAMMU: CpefHee
apuMeTUYECKOE, MefunaHa, HanbonbLLee n
HaViMeHblLee  3HayeHwus, pasMax,  Aucnepcus,
CTaHAapPTHOE OTK/IOHEHME YWC/IOBOro0 Habopa; yMeHwue
N3B/IEKaTb, WNHTEPNpeTnpoBaTh NH(opMaLnIo,
MpefcTaBfeHHy0 B Tabnuuax, Ha [Auarpammax,
rpagmkKax,  OTpaXaloLlyld  CBOWCTBA  peasibHbIX
MPOLIECCOB U ABMIEHWI; MpeACTaBNATb MH(OPMaLMIO C
MoMoLblo  Tabnuy W guarpamm; — UCCNefoBaTh
CTaTUCTUYECKME [aHHble, B TOM YuC/ie C NPUMEHeHNeM
rpagMyeckmx MeToA0B U 3/1EKTPOHHBIX CPeACTB;

MP68 - ymeHMe onepupoBaTb MOHATUAMMW: Cly4YaliHbIN
OnbIT U CNyYaiiHOe CO6bITME, BEPOATHOCTL C/lyYalHOTO
COObITUA;  YMEHMEe  BbIYUC/IATb  BEPOATHOCTb  C
MCMONb30BaHMEM TpaPUyecKUX MEeTOAO0B; MPUMEHATb
(hOpMy/ibl  CNOXEHUS N YMHOXEHWUS BEPOSTHOCTEW,
KOMOGWHATOPHble (hakTbl U (HOPMY/bl NPU  peLleHnn
3a/la4y; OUeHVBaTb BEPOATHOCTU peasibHbIX COObITUNA,
3HaKOMCTBO CO CNy4YailiHbIMU Be/IMYMHAMM; YMEHUe
NPUBOAWTL MPUMEPBI MPOSAB/EHNA 3aKOHa 60/bLUMX
ymcen B MPUPOLHbIX U OOLLLECTBEHHBIX ABMIEHNSAX;



MPy4 - ymeHue CBOGOAHO OMEPUPOBaTb MOHATUAMU:
couyeTaHue, nepecTaHOBKa, YMCMO COYETaHWA, YKUCNIO
MepecTaHOBOK; 6WMHOM HbIOTOHA; YMeHWe MPUMEHATb
KOMOWHATOPHbIE (haKTbl U PACCYXKAEeHUS LA PeLLeHns
3ajavy;

MPytD -  yMeHMe  onepupoBatb  MOHATUAMM:
HENpepbIBHOCTb  (OYHKUMW,  acMMNTOTbl  rpaguka
(hyHKUMW, nepeas M BTOpas NPOW3BOAHAA (YHKLUMW,
reoMeTPUYECKNIA N (PU3NYECKMIA CMbICAT NPOU3BOAHOM,
nepBoobpasHass, OMpeAesneHHbIi WMHTerpan; YyMeHue
Haxo4uTb acMMNTOTbl rpauka (QYHKUUW; YMeHue
BbIYACNATL  MPOU3BOAHbIE CYMMbl, MPOW3BEAEHMS,
4aCTHOTO M KOMNO3WUUW  (DYHKUMWIA,  HaxoauTb
ypaBHEHMWE KacaTe/lbHOW K rpafuky YyHKUNN;

yMeHue MCMo/b30BaTh NMPOV3BOAHYO ansa
nccnefoBaHUs (hyHKUMA, Aans HaxoXaeHus
Hau/yJLlero pelleHns B MPUKNaLHbIX, B TOM 4ucne
COLMAIbHO-3KOHOMMYECKMX W (DM3NYECKUX 3afadax,
AN19 ONpefefieHns CKOPOCTU M YCKOPEHUS; HaxoauTb
nnowaan n o6bveMbl (UIyp C MOMOLLbKD WHTErpana;
NnpUBOAUTL npumepbl MaTeMaTU4ecKoro
MOJENMpPoBaHMA C MOMOLWbLI0  AnddepeHLmanbHbIX
YpaBHeHWI;

MPy12 - ymeHue cBOGOLHO OMEpUpPOBaTb MOHATUAMMU:
cpefHee apugmeTUyecKoe, MeAuaHa, Hanbonbluee W
HaVMeHblLlee  3HayeHus, pasmax,  Aucnepcus,
CTaHAAapPTHOE OTK/IOHEHWE [AJ19 OMWCaHWA YUCIIOBbIX
[aHHbIX;  YMeHWe  WCCMefoBaTb  CTaTUCTUMYECKue
[aHHble, B TOM 4YuC/e C MPUMEHEHMEM TrpafuyecKnx
METOAOB W 3MIEKTPOHHBLIX CPeACTB;  rpauyeckm
nccnefoBaTb COBMECTHblE HAbMOAEHUA C MOMOLLbHO
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AvarpaMmM paccemBaHmna v TMHENHON perpeccuu;
MPyl13 - yMeHMe Haxo4uTb BEPOSTHOCTU COOLITWIA C
MCNONb30BaHNEM TpadUyecKnx MEeTOAO0B; MPUMEHATH
LN19 peLleHns 3a8a4 PopMy/ibl CNIOXKEHUS U YMHOXEHNA
BepOATHOCTEN,  (JOPMyNy  MOSHOM  BEPOATHOCTW,
(hopmyny  bepHyniu, KOMOMHATOPHblE (haKTbl WU
(hopMyfibl;  OLEHMBATb  BEPOATHOCTU  peasibHbIX
COObITWIA;  yMeHWe  OMepupoBaTb  MOHATUSAMW:
ClyyailHas BeNnYuHa, pacrpefefieHne BeposTHOCTEMN,
MaTeMaTUy4ecKoe oXugaHue, gncrnepcua n cTaH4apTHoe
OTK/IOHEHWE  C/y4aiHOW  BENWYWHbI,  PYHKUUK
pacnpegeneHMa M NAOTHOCTU  PaBHOMEPHOrO,
noKasaTe/lbHOro 1 HOPMasIbHOr0  pacrpefesieHunii;
YMeHMe  WUCNOMb30BaTb  CBOWCTBA  M3YYeHHbIX
pacrpefeneHnin ana pelleHnst 3afad; 3HAKOMCTBO C
MOHATUAMW:  3aKOH  OOMbLUMX  4unces,  METOAbI
BbIOOPOYHbIX  WUCCMEA0BaHUA;  YMeHWe NpPUBOAUTH
npUMepbl MPOSABNEHNUA 3aKOHa O0/bLUINMX 4ucen B
MPUPOAHBIX U 0OLLECTBEHHbIX ABMEHUSAX;

MPy18 - ymeHWe mMoAenvMpoBaTb peasibHble CUTyaLun
Ha A3blKe MaTeMaTWKW; COCTaBATb  BbIPAXEHWS,
YpaBHEHUS, HEpPaBeHCTBA U WX CUCTEMbI MO YCOBUIO
3afjaun, uccnefoBaTb  MOCTPOEHHble 'MogenM  C
NCMob30BaHMEM annapara anre6pbol,
WHTEPNPETUPOBaTb MONYYEHHbIN pe3ynbTaT; CTPOUTb
marematnyeckme MoZesnv ¢ NOMOLLbH reOMeTPUYECKINX
MOHATUA W BEMWMYMH, pellaTb CBA3aHHbIE C HUMMU
MpaKTUYeckne 3agayn; COCTaB/IATb BEPOATHOCTHYHO
MOZeNb N UHTEPNPeTUPOBaTL MOYYEHHbIN pe3y/bTarT;
peLiatb npuKnagHole 3afauu cpefcTBamm



OK 04.

ApekTBHO MP28 - BnafieTh pas/IMYHbIMK CNOCO6amMM OBLLEHNS 1

B3aMMOZelicTBOBaTb M paboTaTb B B3alMO/eCTBIS;

KOJINEKTUBE N KOMaHA€E

MP31 - noHvmMaTb W WUCMOMb30BaTh MPEMMYLLECTBA
KOMaH/HOW 1 NHANBUAYaNbHON paboThl;

MP33 - npuHMMaTb e COBMECTHOW AeATENbHOCTH,
OpraHu130BbIBaTb U KOOPAMHMPOBATb [EWCTBUSA MO ee
LOCTVXKEHUIO: COCTaBNATb nnaH LeicTBUn,
pacnpefensaTb PonnM C YYeTOM MHEHWIA Y4acTHWUKOB
06Ccy>KaaTb pe3ynbTaTbl COBMECTHOM paboThl;

MP36 - KOOpAMHWMPOBATbL W BLIMOMHATL PaboTy B
YCNOBUAX peasibHoro, BUPTYa/IbHOr0 n
KOMOGVHMPOBaHHOIO B3aMMOLENCTBIS;

MP37 - ocCyLLecTBNATbL NMO3UTUBHOE CTpaTErnmyeckoe
noBefieHNe B Pa3/INYHbIX CUTyaumax, NpPOABAATH
TBOPYECTBO M BOOGpaXKeHue, BbiTb NHULUATUBHBIM
MP35 - npuHMMaTb MOTMBbBI U aprymMeHTbl OPYrnx
NtOfe Npu aHasIn3e pesy/bTaToB LeATeIbHOCTH;
MP56 - npu3HaBaTb CBOE MpaBO M NpPaBO APYrux
NKOJEeN Ha OLLINGKM;

MP57 - pa3BuBaTb CMOCOOGHOCTb MOHMMaTb MUP C
no3numm Apyroro Yesnoseka
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MaTeMaTUYecKoro aHanmsa, B TOM Yuc/e coumanbHo-
9KOHOMMYECKOTO U (PU3MYECKOr0 XapakTepa

MP61 - BnageHne MeToAamy  A0OKa3aTeNbCTB,
aiIropyTMamu peLleHuns 3agad; yMeHve popmynmposarb
OrnpefenieHns, akCMOMbl U TeopeMbl, MPUMEHATb WX,
NPOBOAWTL [AOKasaTeflbHble pacCyXAeHus B Xofe
peLleHuns 3a4ay;

MP62 - ymeHMe onepupoBaTb MOHATUAMW: CTEneHb
yucna, florapugm - umcna;  yMeHue  BbIMOJIHATH
BblUMC/IEHVE 3HAYeHWUI 1 NPeobpa3oBaHNs BblPaXKeHWU
CO CTemeHsMW W norapumamu, npeobpasoBaHUs
APOOHO-paLMOHaNbHbIX BblPaXXEHWIA,

MP63 -  ymMeHMe  OMepupoBatb  MOHATUAMMU:
pauuoHa/ibHble, MppauvoHasbHble, MOKas3aTe/bHbIe,
CTeneHHble, NorapuMmyeckme, TPUroHOMETPUYeCKne
YpaBHeHWs 1 HepaBeHCTBa, UX CUCTEMbI;

MP64 - yMeHMWe onepupoBaTb MOHATUAMU: (PYHKLUMA,
HenpepbiBHasA (DYHKLUMSA, NPOV3BOAHas, NepBoobpasHas,
onpeLeNieHHbIN WHTerpas;,  yMeHWe  HaxoguTb
NMPOM3BOAHbIE 3/MIEMEHTaPHbIX (DYHKUMIA, WCMONb3ys
CMpaBOYHbIe MaTepuasbl; UCCeAoBaTb B NPOCTEMLLNX
cnyyvasx (YHKUMM HA MOHOTOHHOCTb, HAaxoAuTb
HanmbosnbluMe W HaUMeHbLUME 3HAYeHUs (DYHKUWIA;
CTPOUTb TpagMkyM MHOTFOY/IEHOB C WCMOJIb30BAHUEM
annapara MaTemMaTW4yecKoro adHanusa; nNPUMEHATb
NMPOM3BOAHYHO NPWU peLleHun 33dad Ha [BUXKEHME;
pewartb  MPaKTUKO-OPUEHTUPOBaHHbIE  3ajayn  Ha
Hanmbo/nbLUMe N HAUMEHbLUVE 3HAYEHUSA, Ha HaXOXaeHNe
MyTW, CKOPOCTU N YCKOPEHus;

nees - yMeHMe  OnepupoBatb  MOHATUAMM:
paunoHanbHas (OYHKUMA, MNoKasaTenbHas (yHKUUA,
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CTerneHHasa (QyHKUMA, forapumuyeckas QyHKUmS,
TPUrOHOMETPUYECKME (DYHKLMW, 06paTHble (YHKLMK,
YMeHVEe CTPOWUTb TpauKM  U3YUeHHbIX  (DYHKLUNNA,
MCNOMb30BaTh rpaguKn Mpu U3y4YeHUM MNPOLLECCOB W
3aBUCMMOCTE, MpWY  peleHnn 3agady U3 gpyrux
yuyebHbIX MpeaMeToB M 3afay W3 peasibHOM >KU3HMK;
BblpakaTb  (popMynamMuM  3aBUCUMOCTY mMexay
Be/IMYNHAMY;

MP69 - ymMeHue onepupoBaTb MOHATUAMW: TOYKa,
npsmMasi, NA0CKOCTb, NPOCTPAHCTBO, A4BYrPaHHbIN yron,
CKpeluMBaroLmecs  npsaMble,  NapainefibHoCTb U
NepneHAVKYNSPHOCTb MPAMbIX M NAOCKOCTER, Yron
MeXay NpPAMbIMU, Yron MeXay NpsiMoi 1 MA0CKOCTbIO,
Yron Mexzy njioCKOCTAMM, PaccTosiHMe OT TOYKW [0
MIOCKOCTW, PACCTOSAHME MEXAY MPAMbIMU, paccTosHWe
MeXZy MIOCKOCTAMW; YMEHWe WCMo/b30BaTh Mpu
PeleHnn 3afad  U3y4YeHHble (akTbl W TEopeMmbl
NNaHUMETPUKN; YMEHME OLeHMBaTb pa3Mepbl 0OBEKTOB
OKpY)XaroLLero mMunpa;

MP610 -  ymeHMe  oONepupoBaTb  MOHATUAMM:
MHOrOrpaHHMK,  CeYeHWe  MHOrorpaHHukKa,  Kyo,
napannenenunesd, npusMa, nupamnga, urypa u
MOBEPXHOCTb BPALLEHUS, UANMHAP, KOHYC, Wwap, cgepa,
CeyeHust (Urypbl BpaLleHuMs, MI0CKOCTb, KacatoLascs
cepbl, UMNUHAPA, KOHyCa, NowWwaib MOBEPXHOCTU
nMpamugbl, MNpPU3Mbl, KOHYCa, UMANHAPA, NAowaib
cthepsl, 06beM Ky6a, NPSAMOYrofibHOro
napannenenvnesa, nupamugpl, MNpU3Mbl, LUIVHAPA,
KOHyCa, Luapa; yMeHne n3006paxarb MHOrOrpaHHUKN U
MOBEPXHOCTN BPALLUEHMS, WUX CeYeHWs OT pPyKu, C
MOMOLLbHO YEPTEXHbIX MHCTPYMEHTOB M 3/1IEKTPOHHbIX
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CPeACTB; YMEHWe pacrosHaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHWe pacrno3HaBaTb MpaBU/bHble
MHOTIOTPaHHUKW;

MP611 - ymeHue onepupoBaTtb MOHATUAMM: ABWKEHMe
B MPOCTPaHCTBe, MOLOOHbIE (IMTYpbl B MPOCTPAHCTBE;
1CNONb30BaTh OTHOLLEHME NNOLLAAEen NMOBEPXHOCTEN U
06bEMOB NOJO6HBIX (UTYP NPV peLleHnn 3aaay;
MP612 - yMeHMe BbIMUCNATL  TEOMETPUYECKME
Be/IMYMHbI (4MHA, yron, niowanb, 06bem, nnowaib
MOBEPXHOCTUN), UCMOMb3YA W3YyYeHHble (opmy/bl 1
METOAbI;

MP613 -  ymeHue onepupoBaTb  MOHATUAMM:
MPAMOYTO/IbHas CUCTeMa KOOPAWHAT, KOOPAMHATbI
TOYKW, BEKTOP, KOOPAMHATbl BEKTOPa, CKaIsipHOe
npov3BefeHne, Yron Mexgy BekKTopamu, Cymma
BEKTOPOB, NPON3BEAEHME BEKTOPA Ha YMC/O; HaXOANUTb
C TMOMOLWbK  M3YYeHHbIX (OpPMYy/  KOOPAMHATHI
CepefVHbl  OTPe3Ka, pacCTosHWE  Mexay [AByMms
TOYKamu,

MP614 - yMmeHMWe BblOUpaTb MOAXOAALLUMIA WN3YUEHHbIA
MeTo4 AN pelleHWd  3ajauyn,  pacrnosHaBaTb
maremaTtmyeckme (akTbl U MaTemaTuyecKre MOLENN B
NPUPOLHBIX U O6LLECTBEHHBIX ABNEHUAX, B UCKYCCTBE;
yMeHVe  MpuBOAWUTL  NPUMepbl  MaTemMaTU4YecKuUx
OTKPbLITUA POCCUIACKOM M MUPOBOW MaTemaTUyeCKoin
HayKu;

Meylr - YMEHVEe  OMnepupoBaTb  MOHATUAMM:
onpeseneHve, akcroma, Teopema, CnefCcTeue, CBOMCTBO,
NPU3HaK, [l0Ka3aTeNbCTBO, paBHOCWU/IbHbIE

(hOpMYNIMPOBKKM; YMeHMe (POpPMYIMpoBaTb 06paTHOE U
MPOTMBOMONOXHOE YTBEPXKAEHWE, MPUBOAUTL NMPUMEpLI
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7 KOHTpNpUMeEpbI, 1CMo/b30BaTh MeTo[
MaTeMaTnU4ecKoi NHAYKUMK, NPoBOAUTL
[lOKa3aTesfibHble PaCCYXXAeHWUs NpU peLleHnn 3afad,
OLieHMBATb /TOrMYECKYH NPaBU/IbHOCTb PacCyXXAeHWI;

MPy2 - yMeHWe onepupoBaTb NOHATUAMWU: MHOXECTBO,
NMOAMHOXECTBO, OrnepauMmn Haf MHOXECTBaMu; YMeHue
MCNOMb30BaTb TEOPETUKO-MHOXECTBEHHBIV — annapat
A1 ONWCaHUA peasibHbIX MPOLLECCOB U ABMIEHWIA U MW
pelleHnn 3afa4y, B TOM 4uUCne U3 ApYrux y4yebHbIX
npesMeToB;

MPy3 - ymeHMe onepupoBatb MOHATUMAMU: Tpad,
CBSI3HbIA rpad, AepeBO, UMKA, rpad Ha MAOCKOCTH,
yMeHVe 3afaBaTb W OMuUCbIBaTb rpagbl pasMyHbIMU
crocobamu; KCnosb30BaTb rpaibl NPY peLueHnn 3asauy;
MPy4 - ymeHMe CBOGOAHO OrnepvpoBaTtb MOHATUAMM:
coyeTaHue, MepecTaHOBKA, YMUCNO COYETAHWI, YMCNO
MepecTaHOBOK; OUMHOM HbIOTOHA; YMeHMe MPUMEHATH
KOMOMHATOPHbIe (haKTbl U PACCYXKAEHUSA ONS PeLLeHuns
3ajav;

MPys - YMEHVMe  onepupoBaTb  MOHATUAMMU:
HaTypasibHOe YNCNO, LieN1I0e Y1CN0, OCTATOK Mo MOAYIO,
pauuoHaibHOe  4ucno,  MppauvoHaibHOE  YKCho,
MHOXEeCTBa HaTypa/ibHblX, LeMbIX, pauvoHa/IbHbIX,
OENACTBUTENbHbIX — YMCeN;  YMEHWe  WCMNO/b30BaTb
NPU3HaKM Je/IMMOCTW, HAUMEHbLLNIA 0BLLMIA AennTeNb U
HaMMmeHbLUee o0LLee KpaTHOe, anroputMm EBknnga npu
peleHMn  3afa4y; 3HAKOMCTBO C  pas/IMYHbIMU
MO3ULMOHHBLIMU CUCTEMAaMU CHUCNEHUS;

MPy6 - ywmeHue CBOGOLHO OMNEpMpoBaTb MOHATUAMMU:
CTeneHb C LefibIM MoKasaTesieM, KOpPeHb HaTypasibHOM
CTeMeHn, CTereHb C pauvoHasIbHbIM TOKasaTesnem,
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CTerneHb C  [AeWCTBUTENbHbIM  (BELLECTBEHHbLIM)
nokasaTesieM, J/orapugm 4mucna, CUHYC, KOCUHYC W
TaHreHC NPOW3BOJIbHOTO YNCHa;

MPy7 - ymMeHMe onepupoBaTb NOHATUAMU: TOXKAECTBO,
TOX/ECTBEHHOE npeobpasoBaHue, ypaBHEeHMe,
HepaBeHCTBO, CWUCTeMa YpPaBHEHW U HepaBeHCTB,
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
pauMOHa/IbHble,  MppauMOoHasbHble, MOKas3aTesbHble,
CTeNeHHble, florapuMmyeckmne, TPUroHOMeTPUYECKMe
YpaBHeHUsA, HepaBeHCTBAa W CUCTEMbI; YMEHWe peLuaTtb
YpaBHEHUs, HepaBeHCTBa W CUCTeMbl C MOMOLLbIO
pasINyHbIX NPUEMOB; peLlaTh YpaBHEHUS, HepaBeHCTBa
M CUCTEMbl C MapaMeTpoM; MPUMEHATb YpPaBHEHUS,
HepaBeHCTBa, UX  CUCTEMbI AN peLleHus
MaTeMaTMYecKMx 3afja4 W 3agad U3  pas/inyHbIX
06nacTein HayKn 1 peanbHON XXU3HY;

MPytO - yMeHWe  onepupoBaTb  MOHATUAMW:
HENPepbIBHOCTb  (OYHKUUKW,  acMMNTOTbl  rpaduka
(OYHKUMKW, nepBas U BTOpas NPOWM3BOAHAA (PYHKUUN,
reoOMeTPUYECKUin U (PU3NYECKUIA CMbICT MPON3BOAHOWN,
nepBoobpasHas, OMpeAeneHHbI WHTerpan; ymeHue
HaxoAuUTb acUMNTOTbl rpafmka (QYHKUMKW, YMeHue
BbIYMC/ATb  MPOM3BOAHbIE CYMMbI, MPOU3BEAEHNS,
4aCTHOrO M KOMNO3ULUMK  (PYHKUMIA,  HaxXoauTb
ypaBHeHWe KacaTe/lbHOW K rpauky hyHKUWN;

yMeHue MCNOMb30BaThH MPOM3BOLHYHO Ans
nccnesoBaHms (hyHKUNMIA, AN HaxoXaeHns
Hau/yyLlero peweHns B MPUKIaLHbIX, B TOM 4ucne
COLMaNIbHO-3KOHOMUYECKUX W (PU3NYECKMX 3ajadax,
L0191 OnpefeneHns CKOPOCTU U YCKOPEHUs; HaxXOoAWUTb
nnowaam n o6bembl Uryp C MOMOLLbID WHTErpana;



NnpUBOANTb npumepsbl MaTeMaTUYeCKoro
MOJeNMpPoBaHMA C MOMOLLb  AndhepeHLmanbHbIX
YpaBHEHWIA;

MPy14 - ymeHWe cBOGOAHO ONEpuMpoBaTb MOHATUAMMN:
TOYKa, NpsMas, MNOCKOCTb, MPOCTPAHCTBO, OTPe3OK,
Ny4, NAOCKUIA Yron, ABYFPaHHbIA Yron, TpexrpaHHbIii
yron, nepecekatoLpecs, napansnenbHble n
CKpeluBaloLLinecs  npsamble,  MNapaiieNnbHOCTb U
NepneHANKYNAPHOCTb MPAMbIX W NJIOCKOCTER, Yron
MeXAy NPSMbIMU, Yron MeXxay NpsMoi U N0CKOCTbIO,
yron Mexzay nnockocTaMW; yMeHWe UCnosb3oBatb npu
pelleHMn 3afay  U3yyeHHble ((aKTbl W TEOPEMbI
NNaHUMETPUN; YMeHKe OLEeHMBaTL pa3Mepbl 0OBHEKTOB B
OKpYyXXaroLemMm Mupe; yMeHue onepupoBaTb NOHATUAMMU:
MHOTMOrPaHHMK, cevyeHne MHOrorpaHHMKa, NpaBubHbIN
MHOrOrpaHHUK, npusma, nupamMuga, ¢urypa wu
MOBEPXHOCTb BpaLLeHWs, LAIMHAP, KOHYC, Wap, cdepa,
pas3BepTKa NOBEPXHOCTU, CEYEHUA KOHYCa U UNIUHAPA,
napannefnbHble OCU WA OCHOBaHWIO, CeYeHune Liapa,
M/IOCKOCTb, KacaroLasacs cgepbl, UWANHAPA, KOHYCE;
YMeHMe CTPOUTb CeYeHNe MHOrorpaHHNKa, n3obpaxaTb
MHOTOrpaHHUKK, Urypbl U MNOBEPXHOCTU BpaLLeHUs,
NX CeYyeHuss, B TOM 4YUC/e C MOMOLLLIO 3MEKTPOHHbLIX
CPeAcCTB; ymMeHue NMPUMEHATb CBOICTBa
reoMeTpUYECKmNX guryp, CaMOCTOATENIbHO
(hopMy/IMpOBaTb  OMpedeneHus Un3y4daemblxX uryp,
BblABUraTb rMMoTe3bl O CBOWCTBAX W MpU3HaKax
reOMeTPUYECKUX  quryp, 060CHOBbIBATb nnn
orposepratb UX; YMeHWe NPOBOAUTL KacCuuKaumnto
(uryp No  pas/IMyHbIM  MpPU3HaKaMm, BbIMOMHATb
HeobXoAMMble JONOMHUTENbHbIE MOCTPOEHUS;



OK 05. OcyLLecTBNATL YCTHYHO U
MUCbMEHHYIO KOMMYHWKaLMIO Ha

rocy/JapCTBEHHOM A3blKe
Poccuiickoi defepaummm ¢
y4YeToM 0C06eHHOCTEN
COLMaILHOTO U KYNbTYPHOrO
KOHTEKCTa

JIP8 - cthopMmpoBaHHOE™ POCCUMINCKON TpaxK4aHCKOM
WAEHTUYHOCTK, NAaTPMOTU3MA, YBAKEHUS K CBOEMY
Hapogy, 4YyBCTBa OTBETCTBEHHOCTU nepen PoauHOMN,
ropAaocTv 3a CBOW Kpaid, CBOKO POAMHY, CBOW SA3blK 1

KynbTypy, npoLusoe 7 HacTosLLee
MHOrOHauMoHa/IbHOro Hapogaa Poccuu,

npP33 - COBEpPLUEHCTBOBaHNE  A3bIKOBOM U
4MTaTe/IbCKOA KyNbTYypbl Kak cpeacTaa

B3aMMOJENCTBUSA MeXAY NHOAbMU 1 NO3HAHWUSA MUPa;
MP30 - pa3BepHYTO M IOFMYHO M3araTb CBOK TOUKY
3peHns C UCNONb30BaHMEM A3bIKOBbLIX CPELCTB;
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MPy15 - ymeHune cBO6OAHO OMepmpoBaTh MOHATUAMM:
nnowagb ¢urypbl, 06bemM QUrypbl, BenMYMHa Yrna,
pacctosiHMe OT TOYKM A0 MJIOCKOCTW, pPaccTosiHMe
MeXZy NpAMbIMU, PacCTOSIHUE MeXAy MIOCKOCTAMU,
nnowaab cgepbl, Naowaab NOBEPXHOCTU MUpPaMuUbl,
npuM3mbl,  KOHyca,  UWAMHApa,  00bem  Ky6a,
MPAMOYTO/IbHOrO  napanfenenunega,  NUpPamunibl,
NpU3Mbl, LUMMHAPA, KOHYCa, Liapa; YMeHWe HaxoauTb
OTHOLUEeHVEe 06EMOB MOLOOHbLIX (Uryp;

MPy16 - ymeHue cBO6O4HO OMEPUPOBATHL MOHATUAMMU:
[BVXXEHWE, nNapaifieNlbHblA NepeHoc, CUMMETPUS Ha
MI0CKOCTH 7 B MPOCTPaHCTBE, MoBOPOT,
npeobpasoBaHune Nofobms, NOAO6HbIE (UTYpbI; YMeHMe
pacrno3HaBaTb paBHble U MOLO6GHblE (Urypbl, B TOM
yucne B MPUPOLE, WMCKYCCTBe, apXUTEKTYpe; YMeHue
MCNONb30BaTb FEOMETPUYECKME OTHOLLEHWSA, HAXOANTb
reOMeTPUYeCcKne BeNMYUHBI (4WHA, Yron, MnoLwaas,
06beEM) NpU pelleHWM 3adad u3 ApYrux y4yeoHbIX
NPeAMETOB U U3 peaslbHOM YKN3HW

MP61 - BnageHWe MeTodaMW  [0Kas3aTe/bCTB,
aIropMTMamMm peLleHns 3agad; yMeHne hopMynmpoBsaTtb
OMpefeneHns, akCUOMbl U TEOPeMbl, MPUMEHATb WX,
NPOBOAUTL [OKa3aTeflbHble PacCy)XAeHuss B Xofe
peLLeHns 3agavy;

MP62 - ymeHMe onepupoBaTb MOHATUAMMW: CTeneHb
ynucna, norapuM  YUCna;  YMeHWEe  BbIMOJHATb
BblUMC/IEHNE 3HAYEHWNIA 1 NPeobpa30BaHns BblPaXKEHNI
CO CTeneHAMW W forapumamu, npeobpa3oBaHNA
APOOHO-paLOHasIbHBIX BbIPAXEHNUM;
npP6e3 - YMEHME  OnepupoBaTb
pauuoHa/IbHbIe,  MppPaLMOHa/IbHbIE,

NOHATUAMMU:
NnokKasaTe/ibHbIE,
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CTEMNEeHHbIe, NI0rapuMUYecKmne, TPUroOHOMETPUYECKNe
YpPaBHeEHMS U HEPaBEHCTBA, NX CUCTEMBI;

MP64 - yMeHMe onepuvpoBaTb MOHATUAMW: (YHKLMS,
HenpepbIBHasA (DYHKLMA, MPON3BOAHAS, NepBoobpasHas,
OnpefeneHHbId  WHTerpas;  yYMeHWe  Haxo4uTb
MPON3BOAHbIE 3NIEMEHTaPHbIX (YHKLUMWIA, UCMONb3YS
CMnpaBoYyHble MaTepuasibl; UCCNeLoBaTb B MPOCTEMLLNX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
Hanmbo/blUMe W HaUMeHbLUME 3HaYeHUs (YHKUWN;
CTPOUTL TPaKyM MHOrQYNEHOB C WCMO/b30BaHMEM
annapata MaTeMaTU4yecKoro aHanmsa; NPUMEHATb
NMPOV3BOAHYIO MPWU pelleHnn 3ajady Ha [BUXEeHWe;
pewatb  MPaKTUKO-OPUEHTMPOBaHHbIE  33Jayn  Ha
Hamb0/bLUMe N HaMEHbLUNE 3HAYEHNS, Ha HAXOXAeHMe
MyTW, CKOPOCTM U YCKOPEHUS;

nees - YMEHVWE  OmnepupoBaTb  MOHATUAMM:
pauuoHaiibHas (PYHKUMS, MnokasaTefibHasa (yHKLMS,
CTeneHHasa (yHKUMS, fnorapumuyueckas QyHKUMS,
TPUrOHOMETPUYECKME (DYHKLMM, 00paTHble (PYHKUNW;
YMEeHVEe CTPOUTb Tpaikm  U3YYEHHbIX (PYHKLMWIA,
MCMONb30BaTL rPagiukn NPU U3yYEeHUU MPOLECCOB U
3aBUCMMOCTE, NpWY  pelleHnn 3afady U3 Jpyrux
YyUYebHbIX MpeaMeToB U 3afay U3 pPeasibHOM >KU3HW;
BblpaxaTb  (hopMy/samm  3aBUCMMOCTHU Mexay
Be/IMYNHAMU;

MP69 - ymeHne onepupoBaTb MNOHATUAMMU: TOUKa,
npsiMast, NAI0CKOCTb, NPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpeluBaloLLMecs  npsAMble,  NapainefbHoOCTb U
nepneHAVKYSPHOCTb MPAMbIX U M/I0CKOCTEN, Yron
MEeXAY MPAMbIMU, YroN MeXAy MpsMOR 1 NIOCKOCTbLIO,
yron Mexgy nnockocTaMu, pacCcTOsHWe OT TOYKWU [0
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MNOCKOCTW, PaCCTOSAHNE MeXAay NPsSMbIMU, paccTosHUe
MeXZAy MNOCKOCTAMM; YMEHWEe WCMo/b3oBaTb Npu
peleHnn 3ada4y  U3yyeHHble (akTbl M TEOpeMbl
NNaHUMETPUN; YMEHME OLeHMBATb pasMepbl 06bEKTOB
OKPY>KaloLLIero Mupa,;

MP610 -  yMmeHWe  onepupoBaTb  MOHATUAMMU:
MHOTOrpaHHWK,  CeYeHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nuvpaMuiga, qurypa wu
MOBEPXHOCTb BPaLLEHNs, UMANHAP, KOHYC, LWap, cepa,
CeyeHnss Urypbl BpaLLeHus, NAOCKOCTb, KacatoLascs
cthepbl, LUWIMHAPA, KOHyCa, MNowafb MOBEPXHOCTM
nvpaMuibl, Mpv3Mbl, KOHyCa, UWAMHAPA, NJowaab
cthepsl, 06beM Ky0a, NPSAMOYTO/IbHOr0
napannenenunega, nupamuibl, MPU3Mbl, UUAUHAPA,
KOHyCa, Liapa; yMeHue 1306pakaTb MHOTOTPaHHUKN U
MOBEPXHOCTN BpaLLEeHNs, WX CeYeHWs OT pPyKKu, C
MOMOLLbIO YePTEXHbIX UHCTPYMEHTOB M 3/1EKTPOHHbIX
CPeAcTB; YMEHWe pacnos3HaeaTb CUMMETPUIO B
MPOCTPaHCTBe; YMeHWe pacnosHaBaTb MpaBU/bHbIe
MHOTOrpaHHUKWY;

MP611 - ymeHMe onepupoBaTb MOHATUAMW: ABUXEHME
B NPOCTPaHCTBE, NOAO06HbIE (PUTypbl B MPOCTPAHCTBE;
MCNONb30BaTb OTHOLLEHME NIOWaeit MOBEPXHOCTEN 1
06beMOB NOAO6HbLIX PUryp NP peLleHnn 3agay;
MP612 - ymeHWe BbIYUCNATL TEOMETPUYECKUE
BE/IMYMHbLI (4MHa, yron, naowadb, 0bbem, naowagb
MOBEPXHOCTN), WCMOMb3yA W3YYeHHble (OpMYy/bl U
MeTOo/pbl;

MP613 -  yMeHWe onepupoBaTb  MOHATUAMMU:
NPSAAMOYrofibHasi CUCTeMa KOOpAWMHAT, KOOpAWHaTHI
TOYKW, BEKTOP, KOOPAMHATbl BEKTOpa, CKansapHoe



npou3sefeHne, Yron Mexay BekTopamu, CyMma
BEKTOPOB, MPOU3BELEHME BEKTOPA Ha YMCNO; HAXOAUTb
C MOMOLULK  M3YYeHHbIX  (POPMYN  KOOPAMHATbI
CepedvHbl  OTpe3Ka, pacCTosHWE Mexay [ABYMs
TOYKamu;

MP614 - ymeHue BblGUpaTb MNOAXOAAMIA U3YYEHHBIA
MeTOL [4NA  pelleHMs  3afjayn,  pacno3HaBaTb
maTeMaTnyeckmne (hakTbl U MaTeMaTUYeCKne MOAeNn B
MPUPOLHBIX N 06LECTBEHHbIX SBMEHUSX, B UCKYCCTBE;
YMeHVWe  MNPUBOAWUTL  NPUMepbl  MaTemaTuyeckux
OTKPbITUIA POCCUMIACKOMN M MUPOBOM MaTeMaTUyecKow
HayKW;

MnPyr - yMeHne  onepupoBatb  MOHATUAMM:
onpejeneHve, akcromMa, Teopema, CneAcTeue, CBOWCTBO,
MPU3HaK, [l0Ka3aTenbCTBO, paBHOCWU/IbHbIE

(hOpPMYNMPOBKY; YMeHue (hopmynmpoBaTb 06paTHoe u
NPOTUBOMONOXHOE YTBepXKAeHue, NPUBOAUTL NPUMepbI
7 KOHTpPMpUMepbl, 1CMo/b30BaTh MeTof,
maTemMaTn4ecKom NHOYKUWK, npoBOAUTb
[l0KasaTeNbHble PaCcCy>KAeHUs Mpu peLleHun 3afau,
OLeHMBATb NIOrMYECKYHO MPaBUIbHOCTb PACCYXXAEHWN;

MPy2 - ymeHWe onepupoBaTb MOHATUAMWN: MHOXECTBO,
NMOAMHOXECTBO, Onepauun Haf MHOXeCTBaMu; yMeHue
MCMONb30BaTh TEOPETUKO-MHOXECTBEHHBIA — annapar
A1 ONMUCaHUA peasibHbIX NPOLECCOB W ABEHUIA 1 MpW
peleHnn 3afa4y, B TOM YWC/MEe W3 [PYrux Y4yebHbIX
npeLMeToB;

MPy3 - yMeHVe oOMNepupoBaTb MOHATUAMK: rpad,
CBA3HbIN rpad), AepeBO, UMK, rpad Ha MNAOCKOCTY;
YMeHWe 3afaBaTb W OMUCLIBATL rpagbl PasiMyHbIMM
crocobamu; MCMnosib30BaTh rpadbl NpY peLleHnm 3ajay;
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MPy4 - ymeHve CBOGOAHO OMEPUPOBATb MOHATUAMM:
coyeTaHvie, MNepecTaHOBKA, YUC/IO COYETaHWiA, YWCIO
MepecTaHoBOK; GWMHOM HbIOTOHA; YMeHVe MPUMEHATb
KOMOMHATOPHble (PaKTbl U PacCyXAeHUs 418 peLleHuns
3ajavy;

MPy5S -  yMmeHue  onepupoBatb  MOHATUAMMU:
HaTypaJlbHOE YMC/O, LieNI0e YMCOo, OCTATOK N0 MOAY/IO,
pauuoHasibHOe  YWUCNO,  MPpaLMOHaNbHOE  YuCho,
MHOXEeCTBa HaTypasibHbIX, LENbIX, pauvoHaIbHbIX,
[ENCTBUTE/NbHbIX  YWCeN; YMEeHWe  WCMo/b30BaTh
NPU3HaKK AeNMMOCTI, HAMEHbLLUNIA 0BLLMIA AeNUTeNb U
HaMMeHblLiee obLlee KpaTHOe, anroputMm EBknnga npu
PelleHnn  334ay;  3HAKOMCTBO C  PasMyHbIMU
NO3MLNOHHLIMW CUCTEMAMWN CYUCTIEHWS;

MPy6 - ymeHve CBOGOAHO OMepupoBaTh MOHATUAMMU:
CTeneHb C Le/bIM NnoKasaTenem, KOpPeHb HaTypasibHOW
CTENEHW, CTeneHb C paunoHaIbHBLIM TOKa3aTenem,
CTeneHb C  [eWCTBUTENbHbIM  (BELLECTBEHHbLIM)
rokasartesiem, Jfiorapugm umcna, CUHYC, KOCUHYC WU
TaHreHc Npou3BO/bHOI0 YNCNa;

MPy7 - ymeHue onepupoBaTtb MOHATUAMU: TOXAECTBO,
TOXeCTBEHHOE npeobpasoBaHue, ypaBHEHWe,
HEepaBeHCTBO, CWUCTeMa YpPaBHEHUA U HepaBeHCTB,
PaBHOCU/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
paumMoHasibHble,  MppauMoHasibHble,  MoKasaTesbHble,
CTerneHHble, fiorapummnyeckme, TPUroHOMETpPUYECKME
ypaBHEHWS, HepaBeHCTBA M CUCTEMbI; YMeHWE peLlaTb
ypaBHEHWNSA, HepaBeHCTBA M CWUCTEMblI C MOMOLLbLIO
pa3NYHbIX NPUEMOB; peLlaTb ypaBHeHWs, HepaBeHCTBa
W CUCTEMbl C MapameTpoM; MNPUMEHATb YpaBHEHWUS,
HepaBeHCTBa, nx cUCTeMbl ansa peLueHuns



mMaTemMaTMyeckux 3afja4y W 3afady M3  pas/yHbIX
o6nacTel HayKu 1 peanbHOM XXU3HN;

MPyKO -  ymeHMe onepupoBaTb  MOHATUAMMU:
HenpepbIBHOCTb  (DYHKUMKW,  acUMNTOTbl  rpaguka
(hyHKUMK, NepBas M BTOpas MPOM3BOAHAs (YHKUMK,
reoMeTpUYECKnini U (PU3NYECKMIA CMbICST NPOU3BOAHONA,
nepBoobpas3Has, OrnpeaeneHHbIA WHTerpan; YMeHue
Haxo4MTb acUMNTOTbl rpauka QYHKUMKW; YMeHUe
BbIUMC/SATb MPOM3BOAHbIE CYMMbl, NPOWU3BEAEHUS,
4aCTHOr0O M KOMMO3MUUW  (DYHKUMIA,  HaxXoguTb
ypaBHeHWe KacaTe/lbHOIN K rpagmky (yHKUMK;

yMeHue MCMNOb30BaTh MPOU3BOAHYHO ons
nccnefoBaHms (hYHKUMIA, ons HaX0oXaeHns
HamnyuyLllero peweHus B NPUKNagHbIX, B TOM 4ucne
COLMaIbHO-3KOHOMUYECKUX W (PU3MYECKUX 3adadax,
AN1S OnpefeneHnsi CKOPOCTM N YCKOPEHWS; HaxXO4WUTb
nnowaan 1 obbembl (Uryp € MOMOLLbI MHTerpana;
NMpUBOAUTb npumepsbl mMaTemaTmnyeckoro
MOZE/NIMPOBaHMUsA C MOMOLLbI0  An(epeHLNabHbIX
YPaBHEHWIA;

MPyl4 - ymeHue cBOGOAHO OMEpPUPOBaTb MOHATUSMM:
TOYKa, MpAMasi, MAOCKOCTb, MPOCTPAHCTBO, OTPE30K,
Ny, NIOCKWIA Yron, ABYrPaHHbIA Yros, TPexrpaHHbIii
yron, rnepecekaroLumecs, napansesnbHble n
CKpelymBaroLLmecs  npsmMble,  NapaiiefibHocTb U
NneprneHANKYNSAPHOCTL MPAMbIX W MIOCKOCTEN, Yron
MeXay MpAMbIMU, Yron MeXay nNpsaMoii U MI0CKOCTbIO,
Yron Mexay naocKoCTAMU; YMeHWE UCNOoNb30BaTb Npu
peleHnn 3afady  U3y4yeHHble (aKTbl W Teopembl
NNaHUMETPUN; YMEHME OLeHMBATb pa3mepbl 00bEKTOB B
OKpY)KatoLLeM MUpe; YMeHMe 0nepmpoBaTb MNOHATUAMU:
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MHOrOrpaHHUK, Ce4YeHne MHOrorpaHHUKa, npaBusbHbIN
MHOFOrpaHHWK, npusma, nupamuga, qurypa w
MOBEPXHOCTb BpaLleHus, LMANHAP, KOHYC, Wwap, ciepa,
pa3BepTKa NMOBEPXHOCTU, CEYEHUA KOHYCa U LUIVHAPA,
napasinenbHble OCU WX OCHOBaHMWIO, CeyeHue Lapa,
MIOCKOCTb, Kacatowascs ciepbl, UWIMHAPA, KOHYCa;
YMEHMe CTPOUTb CeYeHVe MHOTOrpaHHMKa, n3obpaxarb
MHOIOrpaHHWKKN, (Urypbl U MOBEPXHOCTM BpaLLeHus,
NX CeYeHWs, B TOM YWUC/e C NMOMOLLbIO 3/IEKTPOHHbIX
CPeLCTs; yMeHue MPUMEHATD cBoicTBa
reoMeTpUYecKmx ¢uryp, CaMOCTOSATeNIbHO
(hopmMynMpoBaTb  OMpefeNieHns  n3y4vaembiX uryp,
BblABUraTb TMNOTe3bl O CBOWCTBaX W MpuU3HaKax
reoMeTpuyecknx  uryp, 060CHOBbIBATb nnm
onpoBepraTb MX; YMeHVEe NPOBOAUTL K1acCU(UKaLUIo
(uryp No  pasnnM4YHbIM  NpU3HaKaMm, BbIMOMHATb
Heob6Xo4MMble AONONMHUTENIbHbIE MOCTPOEHWS;

MPyl15 - ymeHWe CBOGOAHO OnepupoBaTb MOHATUAMMN:
nnowanb qurypbl, 06bem QUrypbl, BennUYMHa YrIna,
paccTosiHMe OT TOYKM [0 MJIOCKOCTWU, PacCTosHue
MeXZay NPsAMbIMK, PAcCTOAHWE MEXAY MI0CKOCTAMMU,
nnowazab cepbl, Nowaas MOBEPXHOCTM MupaMuabl,
npusmbl,  KOHyca,  UWAMHApa, 06beM  Kyoa,
MPAMOYTO/IbHOr0  mapaisienienunesa,  nupamuppl,
NpM3Mbl, UMMHAPA, KOHYCa, Lapa; YMeHWe Haxo4uTb
OTHOLLIEHVEe 06bEMOB MOLOBHbLIX uryp;

MPy16 - ymeHne cBO6OAHO OMepupoBaTb MOHATUAMM:
[BVDKEHVE, nNapanfie/ibHbli MepPeHoc, CUMMETPUS Ha
MI0CKOCTH 7 B MPOCTPaHCTBe, MoBOPOT,
npeobpasoBaHue Nogo6us, NOA06HbIE (IUTYpbI; YMeHMe
pacro3HaeaTb paBHble W MOLOOGHblE (Urypbl, B TOM



MK 13. MpeacTaBndaTh
OTYETHOCTb MO  KOHQUrypauuu
nporpaMmmMHOro ¥ annapaTHoro
obecneyeHns
VH(OKOMMYHMKALMOHHOW
CUCTEMbI 1 ee COCTaB/IAOLLMX

JIP14 - oco3HaHWe NMYHOTrO BKNafa B MOCTPOEHME
YCTONYMBOro ByAyLLEro;

JIP25 - uHTepec K  pa3iMyHbIM  cdepam
NPOQecCcMOHa/IbHOM LeaTenbHOCTY, yMeHwue

coBepLUaTb OCO3HaHHbIV BblbOp ByayLLeil npoteccum
1 peann3oBbIBaTb COBCTBEHHbIE XKU3HEHHbIE MaHbl;
JIP26 - roTOBHOCTb M CMOCOOGHOCTb K 06pa3oBaHUIo U
caM0o06pa30BaHMI0 Ha NMPOTSXKEHNUN BCEl XKN3HY;

MP3 - onpegensTe Uenu [eATenbHOCTW, 3afaBaTtb
napameTpbl N KpUTEPUN NX LOCTUXKEHUS;

MP5 - BHOCUTb KOPPEKTMBbI B [eATE/IbHOCTb,
OLeHMBaTb  COOTBETCTBME  pPe3ynbTaTtoB  Liensam,
OLEHMBATb PUCKMN MOCNEACTBUM LeATENIbHOCTHY;

MP21 - BnafeTb HaBblKaMu MOMYyYeHUs UH(OpMaLUn
M3 WCTOYHMKOB pasHbIX TWMNOB, CaMOCTOATENbHO
OCYLUECTBNIATb MOWCK, aHaIn3, CUCTeMaTu3auuio u
WHTeprpeTaumio MHMOPMaLMM PasNYHbIX BUAOB U
(hopM npeacTasneHuns;

MP36 - KOOpPAWHMPOBATb W BbIMONHATL PaboTy B
YCNoBUAX peasibHoro, BUPTY&/IbHOI0 n
KOMGWHMPOBaHHOIO B3aUMOJENCTBUS;

MP42 - fenaTb 0CO3HaHHbIN BbIGOP, aprymMeHTMPOBaTh
ero, 6paTb OTBETCTBEHHOCTb 3a PeLUeHUE;

MP46 - BnageTb HaBblKaMW  MO3HABaTe/lbHOM
pedieKcn Kak 0CO3HaHUA COBEPLUAEMbIX LeCTBUI U
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ynucne B MPUPOLE, UCKYCCTBE, apXWUTEKType; YMeHue
MCNONb30BaTL FrEOMEeTPUYECKNE OTHOLLUEHUSA, HaX04UTb
reoOMeTpuyeckne BefIMYUHbI (O/IMHA, Yron, nnowagb,
00beM) MpV pelleHnn 3agad u3 Apyrux y4vebHbIX
NPeAMETOB U U3 peasibHOMN XXMU3HU

MP61 - BnageHve MeTOA4aMW  [0Kas3aTe/bCTB,
afiropuTMamm peLleHuns 3agad; yMeHve hopmMynnpoBatb
ornpefesieHnsi, akCMoMbl N TEOpPEeMbl, MPUMEHATb WX,
MPOBOAMTL [O0Ka3aTeflbHble PacCy>X[eHuss B Xoje
peLueHuns 3agay;

MP64 - yMeHWe OMepupoBaTb MOHATUAMM: (DYHKLMS,
HenpepbIBHaA PYHKLUMA, NPOM3BOAHAsA, NepBoobpasHas,
onpeseneHHbIN NHTerparn, yMeHue Haxo4uTb
MPOU3BOAHbIE 3MIEMEHTAPHBIX (PYHKUMIA, MCNONb3yA
CrnpaBOYHble MaTepuasbl; UCCNefoBaTb B NPOCTEMLLNX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HaxXOAWTb
Hanbo/blUMEe W HaMMeHbLUMe 3HAYeHUs  (DYHKLNIA;
CTPOUTb TpauKM MHOTOYEHOB C WCMO/b30BaHUEM
annapara MaTeMaTU4yeckoro aHann3a; npPUMeHATb
NMPOM3BOLHYIO NPU pelleHnn 3ajay Ha [BUXKEHWUE;
pewwatb  NPaKTMKO-OPUEHTMPOBaHHbIE  3aJayM  Ha
Hamb0/bLUME N HAMMEHbLLIE 3HAYEHWSA, Ha HAX0XAeHne
MyTW, CKOPOCTU N YCKOPEHWS;

MP69 - ymeHWe onepupoBaTb MNOHATUAMWU: TOUKa,
npsamMas, naocKoCTb, MPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpelLMBaloLLecs  npamble,  NapaiienbHoOCTb U
NeprneHANKYNAPHOCTb MPAMbIX U MI0CKOCTER, Yrof
MEeXAy NPAMbIMMW, Yron MeXay NpsMoi 1 N0CKOCTbIO,
Yrofi Mexay Ma0CKOCTAMW, PacCTOsiHWE OT TOYKM [0
MN/IOCKOCTW, PacCTOAHNE MeXay NpAMbIMU, paccToAHMe
MeXay MI0CKOCTAMW; YMeHWe WCMo/b30BaTb Mpu



MbIC/TUTENbHbIX
OCHOBaHW

NpoLIeccos,

NX pesynbTaToB
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pelleHnn 3agay  U3y4yeHHble (aKTbl WM TEOpPeMbI
M1aHUMETPUN; YMeHUe OLeHMBaTb pasMepbl 06bEKTOB
OKPY>KaloLLIEro Mupa,;

MP610 -  ymMeHne onepupoBaTb  MOHATUAMMU:
MHOFOrpaHHUK,  CEYEeHWe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, urypa w
MOBEPXHOCTb BPALLEHNS, LUINHAP, KOHYC, Wwap, cdepa,
CeyeHus (PUrypbl BpaLleHus, N0CKOCTb, KacaroLlancs
cepbl, UMAMHAPA, KOHyca, MNoWaib MOBEPXHOCTM
nupamuipl, MpuUsMbl, KOHyCa, LUMAUHApa, nowaib
cthepsl, 06beM Ky6a, NPSAMOYro/ibHOro
napannenenunega, nupamuibl, NPU3Mbl, LUIUHAPA,
KOHyCa, Lapa; yMeHue 1n3obpaxarb MHOMOrpaHHUKN Y
MOBEPXHOCTN BpaALLEHWNA, WX CeYeHWs OT PyKW, C
MOMOLLIbIO YEPTEXHbIX UHCTPYMEHTOB U 3NEKTPOHHbIX
CPeAcTB; YMeHWe pacrnos3HaeBaTb CUMMETPUIO B
MPOCTPaHCTBe; YMeHWe pacrno3HaBaTb MNpaBU/bHbIe
MHOrOrpaHHUKMY,

MP613 -  yMeHWe  oOnepupoBaTb  MOHATUAMW:
NpPAMOYrofibHass CuUCTemMa KOOpAMHAT, KOOpAWUHATHI
TOYKM, BEKTOP, KOOPAMHATbI BeKTOopa, CKansapHoe
npou3sefeHne, Yron Mexay BeKTopamu, Cymma
BEKTOPOB, MPOU3BELEHNE BEKTOPA Ha YMCO; HAXOAUTb
C TMNOMOLIbI0  M3YYeHHbIX (OpPMYST  KOOPAUHAThI
cepeAvHbl  OTpe3Ka, pacCTosHWe  MeXAay [BYMmS
TOUKamu;

Meylr - yMeHWe  onepupoBatb  MOHATUAMM:
onpefenieHve, akcMoma, Teopema, CleAcTeme, CBOMCTBO,
npu3sHak, fl0Ka3aTenbCTBO, paBHOCU/bHbIE

(hopMyNMPOBKM; YMeHVe (OPMynMpPoBaTh 06paTHOE U
MPOTMBOMO/OXKHOE YTBEPXKAEHWE, NPUBOANTL NPUMEPI



7 KOHTpNpUMepsl, MCNONb30BaThb MeTo[,
MaTemMaTnYecKoi VHAYKLAW; NMPOBOAMTH
[0OKasaTeNlbHble PacCyXAeHWA Npu peLlleHnun 3ajad,
OLeHMBATb /IOrMYECKYH NPaBUIbHOCTb PaCCY>KAEHWIA;
MPyKO -  ymeHMe  onepupoBatb  MOHATUAMU:
HENPepbIBHOCTb  (PYHKUMM,  acCUMNTOTbl  rpagumka
(hyHKUMW, NepBas M BTOpas MPOU3BOAHAA (YHKUMK,
reoMeTPUYECKUIA N PU3NYECKUIA CMbICTT MPOU3BOAHON,
nepBoobpasHas, OMpefesieHHbI WHTerpan; ymeHue
Haxo4WTb acUMNTOTbl rpauka (YHKUMKW; YMeHue
BbIUMCNATL  NPOM3BOLHbIE  CYMMbI, MPOU3BELEHNS,
YaCTHOTO M KOMMNO3UUMM  (PYHKUMIA,  HaxXO4uTb
ypaBHeHWe KacaTe/lbHOIN K rpatmKy QyHKUuUN;

yMeHve MCNoNb30BaTh MPOV3BOAHYHO ans
nccnefoBaHns (hyHKLMRA, ans HaxoXeHns
HauyyLllero pewleHns B MPUKIAAHbLIX, B TOM 4ucne
COLMaIbHO-3KOHOMUYECKUX U (PU3NYECKUX 3afadax,
L1 ONpefeneHns CKOPOCTU U YCKOPEHWS; HaXO4WUTb
nnowaam 1 ob6bemMbl UIyp C MOMOLLLIO WMHTErpana;
Np1BOANTb npuMepbl MaTeMaTn4ecKoro
MOZENMpoBaHMs C MOMOLLbI  AuddepeHumnanbHbIX
YPaBHEHWIA;

MPyl14 - ymeHue cBOGOAHO OMepupoBaTh MOHATUAMU:
TOYKa, MpsAMas, MI0CKOCTb, MPOCTPaHCTBO, OTPEe3OK,
Ny4, NAOCKWIA Yron, ABYrPaHHbIA yron, TpexrpaHHbIi
yrorn, rnepecekaroLmecs, napannenbHble n
CKpelmBaloLmecsd  MpsAMble,  NapaiiesibHOCTb U
NepneHanKyNAPHOCTb MPAMbIX W MI0CKOCTER, Yron
MeXAy NPAMbIMU, YIon MeXAy NPsMOi U MNOCKOCTbIO,
Yron Mexgy naoCKOCTAMWU; YMEHWe UCNoNb30BaTb Mpu
peleHnn 3afay  M3yuyeHHble (aKkTbl U  Teopembl



NNaHUMETPUN; YMEHe OLeHUBaTb pa3sMepbl 00LEKTOB B
OKPY>KaloLLEeM MUPE; YMEHWE OMepUpoBaTh MOHATUAMMN:
MHOTrOrpaHHWK, Ce4YeH1e MHOrOrpaHH1Ka, npaBusibHbIN
MHOTOrpaHHUK, npusMa, nupamMuga, durypa u
MOBEPXHOCTb BPALLEHNS, LUINHAP, KOHYC, LWap, cdepa,
pa3BepTKa NOBEPXHOCTW, CEYEHUsI KOHYCa U LNIMHAPA,
napannenbHble OCM WM OCHOBAHWMIO, CeYeHMe Luapa,
MIOCKOCTb, Kacarowasacs cgepbl, UAINHAPA, KOHYCa;
YMEHVe CTPOUTb CeveHne MHOrorpaHHuKa, n3obpaxarb
MHOFOrpaHHUKN, (Urypbl ¥ MOBEPXHOCTU BpaLLeHus,
MX CeYeHus, B TOM YUC/IE C MOMOLLbIO 3/1EKTPOHHBIX
CPeLCTs; yMeHue MPUMEHATb CBONCTBA
reoMeTpUYecKumx puryp, CamMOoCTOATE/IbHO
(hopmynupoBaTtb  OMpefenieHns  U3yvaeMblX  uUryp,
BblABUraTb ruUMoTe3bl O CBOWCTBaX W MpU3HaKax
reomMeTpuyecknx  uryp,  06OCHOBbIBATH nnm
onpoBepraTb WX; YMeHWe MPOBOAMTb KnaccuuKkauuio
(uryp no  pas3MyHbIM  MpU3HaKaM,  BbIMOHATb
HeobXo4MMble AONONHUTENIbHbIE MOCTPOEHNS;

MPy16 - ymeHne cBOOOLHO OMepupoBaTb MOHATUAMMU:
OBVDKEHMEe, napanfiefibHbliA MepeHoc, CUMMETPUS Ha
MIOCKOCTH 7 B MPOCTPaHCTBe, MoBOPOT,
npeobpasoBaHue Nogobms, NogobHbIe YUrypbl; yMeHMe
pacrnosHaBaTb paBHble W MOAOOHbIE Urypbl, B TOM
yucne B MPUPOLE, WMCKYCCTBE, apXWUTEKTYpe; YMeHue
MCNONb30BaTb FEOMETPUYECKUE OTHOLLUEHMUS, HAaXO4UTb
reoMeTpUYecKne BeIMYMHBI (4JIMHA, Yron, nowaab,
00beM) NpU pelleHun 3afady M3 LAPYrux Yy4eoOHbIX
NpeaMeToB M U3 peasibHON XU3HW MPyl7 - ymeHue
CBOOOAHO OMepupoBaTb MOHATUAMW: MPSAMOYTO/bHas
CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATbI TOUKM,



MK 14, [OOKyMeHTMpOBaTb
6a30ByH0 KOH(hUrypauuo
YCTPOMCTB ¥ MPOrpaMMHOro
obecrneyeHUss [ KOHTPONA B
X0[e 3KCnnyartauum, CnexeHms 3a
MPOV3BOANTENBHOCTLIO, & TakXe
3aluThI oT

HeCaHKLMOHMPOBaHHOIO A0CTymMa

J1P26 - roToBHOCTb M CMOCOGHOCTb K 06Pa30BaHNIO U
CaM006pa30BaHMIO Ha NPOTSXEHNMN BCEW XNU3HU;
MP10 - thopmupoBaHMe Hay4HOro TuMna MbILLIEHUS,
BNafieHne HayyHOMW TEPMUHOMOMMEN, K/HYeBbIMY
MOHATUAMW N METOLaMU;

MP17 - ymeTb NepeHOCUTb 3HAHUA B NO3HABATE/IbHYIO
1 NPaKTUYECKYH 061aCTUN XKN3HEeLeATeNbHOCTH;

MP18 - yMeTb WHTErpupoBatb 3HaHUA U3 pPasHbIX
npeaMeTHbIX 06/1acTei;
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KOOpAMHATLI BEKTOPA, CyMMa BEKTOPOB, NPOU3BEAEHME
BEKTOpa Ha 4uCno, pasfoXeHue BeKTopa Mo 6asucy,
CKanapHoe Mpou3BefieHNe, BEKTOPHOE MNPOU3BELEHME,
yron Mexgy BeKTopamu; YMeHVWe WCMNOoMb30BaTb
BEKTOPHbIA W KOOPAMHATHbLIA MeTO4 ANA peLleHuns
reoMeTpuyecknx 3afady M 3agad gpyrux yyebHbIX
NnpeamMeToB; ONEPUPOBATL MOHATUAMU: MaTpuLua 2 X 2 1
3x3, onpegenvTens MaTpuLbl, FTEOMETPUYECKUIA CMbIC/
onpegenuTens,

MPy18 - ymeHne MOAeNMpOBaTb pPeasibHble CUTyauuu
Ha A3blke MaTeMaTWUKW; COCTaBNATb BbIpaXXeHWs,
ypaBHeHWs, HepaBeHCTBAa U UX CUCTEMbl MO YC/NOBUIO
3afayn, wuccnefosaTb  MOCTPOEHHble  MOJenn C
MNCNONb30BaHNEM annapara anrebpbl,
MHTEPNPeTUpoBaTb MOMYYEHHbIN pe3ynbTaT; CTPOUTb
mMaTemMaTuyecKmne Mojenu € NOMOLLbIH0 reoMeTpUYecKmx
MOHATUA W BEMIMYMH, pelaTb CBS3aHHblE C HUMWU
NMpaKkTUYeCKne 3afayun; COCTaB/NATb BEPOATHOCTHYIHO
MOZ€e/Nb N UHTEePNPeTUPOBaTh MOSTyYEeHHbIW pe3y/bTar;
peLlatb npuKnagHble 3afaun cpeacTBamMu
mMaTemMaTU4ecKoro aHanvsa, B TOM 4uCNE CcOLUasbHO-
3KOHOMMYECKOr0 1 (h13NYECKOro Xapakrepa

MP61 - BrafeHNt0  MeToAamMuM  [10Kas3aTeslbCTB,
a/iIropMTMamMu peLleHns 3agay; yMmeHne (oopMynMpoBaTtb
onpeaenieHns, akCUOMbl U TEOPEMbI, MPUMEHATbL KX,
NPOBOAWTL  [OKa3aTe/lbHble PacCyXeHna B Xopne
peLleHnsa 3agad;

MMP64 - ymeHue onepupoBaTb MOHATUAMU: (PYHKLMS,
HenpepbIBHasA (YHKLMSA, MPOM3BOAHasA, NepBoobpasHas,
onpeseneHHbIn WHTErpan,  yMeHue HaxoAnTb
MPON3BOAHbIE 3NIEMEHTapPHbIX (YHKLMIA, MCNOMb3yS



MP21 - BnageTb HaBbIKaMW NOMYYEHUA MH(OPMaLUK
M3 WCTOYHMKOB pasHbIX TUMOB, CaMOCTOATE/IbHO
OCYLLECTBNATL MOWUCK, aHaIn3, CUCTemMatusauuio wu
WHTEpNpeTaunio MHGopMauuy pasnnyHbIX BUAOB Y
(hopm npencTaBneHus;

MP36 - KOOpPAWHMPOBATb W BbIMOMHATL PaboTy B
YCNoBuAX peasnbHOro, BUPTY&/1bHOT O 7
KOMOWHMPOBAHHOTO B3aVIMOLENCTBUS;

MP42 - nenatb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBaTb
ero, 6paTb OTBETCTBEHHOCTb 3a PeLLeHMe;

MP46 - BnageTb HaBblKamMy  MO3HaBaTe/IbHOW
pedieKCUM KaK 0CO3HaHWS COBEpLUIAEMbIX AeNCTBUN 1
MbIC/IUTE/NbHBLIX  MPOLECCOB, WX pesynbTatoB U
OCHOBaHW
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CMpaBOYHble MaTepuasbl; UCCNefoBaTb B MPOCTEMLLMNX
cnyyasax (PYHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
Hanbo/NblUME W HaMMEHbLUME 3HAYEHUS (PYHKUWIA;
CTPOUTb rpauKnu MHOTOY/IEHOB C WCMOJb30BaHUEM
annapara MaTeMaTM4eckKoro aHanusa; MNpPUMEHATH
NPON3BOAHYI MpPU peLleHnn 3afa4y Ha [BUXKEeHWUe,
pewartb  NPakTUKO-OPUEHTUPOBAHHbIE  334ayun  Ha
Hanbo/bLUIVE N HAMMEHbLUNE 3HAYEHUSA, HA HAXOXKAEeHNe
NnyTN, CKOPOCTU U YCKOPEHUS,

MP67 - ymeHWe onepupoBaTb MOHATUAMW. CpefHee
apuMeTUYECKOe, mMefunaHa, HanbosbLLee 7
HavMeHblliee  3Ha4yeHus, pasmax, avcnepcus,
CTaHAapPTHOe OTK/IOHEHWE YMCNOBOro Habopa; ymeHue
N3B/eKarb, WNHTEPNpeTMpoBaTh NH(opmaLmio,
npefcTaBNeHHy0 B Tabnvuax, Ha Auarpammax,
rpajgukax,  OTpaXalolyl  CBONCTBA  peasbHbIX
MPOLLECCOB W ABNEHWUIA; NPeACTaBsTb UHHOPMaLMNIO C
nomowplo  Tabnuy, M guMarpaMm;  MCCnefoBatb
CTaTUCTUYECKUNE [aHHble, B TOM YuC/e C NPUMEHEHNEM
rpatMyeckmx MeToA0B Y 3/IEKTPOHHbIX CPeACTB;

MP68 - ymeHMe onepupoBaTb MOHATUAMM: CNy4YaliHbliA
OnbIT 1 ClyYaitHoe cobbITVe, BEPOSTHOCTb CYYalnHOro
COObITMA;  YMEHWe  BbIMUCNATb  BEPOATHOCTb  C
NCMO/Mb30BaHMEM TpanyecKnx MeTOAOB; MPUMEHATb
(hOpMY/Ibl  CNIOXKEHUA N YMHOXEHUS BEPOATHOCTEW,
KOMOUHATOPHbIE (DaKTbl K (OpPMysnbl MPU  peLLeHnn
3afla4y; OLeHMBaTb BEPOATHOCTM peasibHbIX COObITUIA;
3HAKOMCTBO CO C/lyYyalHbIMU BEIMYMHAMU; YMEHUE
NPUBOAUTL MNPUMEPbLI NPOSABIEHUS 3aKOHa 60/bLINX
yuncen B NPUPOLHbLIX U 0OLLECTBEHHbIX ABNEHUAX;
MP610 -  ymeHMe  onepupoBaTb  MOHATUAMMU:
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MHOFOrpaHHWK,  CeYeHWe  MHOrOrpaHHuKa,  Kyo,
napannenenunes, npuaMa, nupamMuga, qurypa u
MOBEPXHOCTb BpalleHuWsi, UMNMHAP, KOHYC, Wwap, cdepa,
ceyeHus (Urypbl BpaLleHus, NIOCKOCTb, KacaroLlascs
cthepbl, UMAMHAPA, KOHyCa, Naowafb MOBEPXHOCTM
nupamugel, NpuU3Mbl, KOHyCa, UWAMHAPA, Naowanpb
cthepsl, 06beM Ky6a, MPAMOYTO/IbHOr0
napannenenuneia, nupamMuabl, MPU3Mbl, LUWUANMHAPA,
KOHycCa, Lapa; YMeHve 1306paxarb MHOrOrpaHHUKN U
MOBEPXHOCTM BpalleHWsi, WX CeYeHMs OT PYKu, C
MOMOLLbI0 YEPTEXHbIX MHCTPYMEHTOB U 3NEKTPOHHbIX
CPeacTB; YMeHVe pacnos3HaBaTb  CUMMETPUIO B
MPOCTPaHCTBE; YMEeHWe pacno3HaBaTb MpaBU/IbHbIE
MHOTOrpaHHVKMY;

MPyl1 - yMEHVME  OMepupoBaTb  MOHATUAMM:
onpefeneHvie, akcmoma, Teopema, CrefcTeme, CBOWCTBO,
NPU3HaK, A0Ka3aTenbCTBO, paBHOCWU/IbHbIE

(hopMyIMPOBKK; YMeHWE (hopMynMpoBaTb 0bpaTHOE U
MPOTMBOMNONOXHOE YTBEPXKAEHWE, MPUBOAUTL NPUMEpDI
n KOHTpNpuUMepbl, 1NCMNoNb30BaTh MeToz
MaTemMaTn4ecKo NHOYKUWN; npoBOAUTb
[l0Ka3aTeflbHble pacCyXAeHUs MNpu pellueHnn 3ajau,
OLeHMBATb SIOFMYECKYIO NPaBU/IbLHOCTb PaCCyXAeHWA;
MPy2 - ymeHVe onepupoBaTb MOHATUAMWN: MHOXECTBO,
NMOAMHOXKECTBO, OMepauun Haf MHOXeCcTBamu; ymeHue
MCNONb30BaTb TEOPETUKO-MHOXECTBEHHbIW —annapat
A1 OMUCaHWs peasibHbIX MPOLEeCCoB U SBEHWUIA U NpU
pelleHnn 3agad, B TOM 4uMCNe M3 APYrux Y4ebHbIX
npeaMeToB;

MPy3 - yMeHWe onepuvpoBaTb MOHATUAMU: rpad,
CBA3HbIA rpafd, fAepeBo, UMK/, rpad Ha NIOCKOCTY;
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yMeHVe 3aflaBaTb W OMUCLIBATbL rpadbl pasivyHbIMU
cnoco6amu; UCnosb3oBaTh rpadbl NPy peLleHny 3agay;
MPy7 - ymeHWe onepupoBaTb MOHATUAMMW: TOXKAECTBO,
TOX[ECTBEHHOE npeobpasosaHue, ypaBHeHWe,
HepaBeHCTBO, CUCTEMAa YpaBHEHWA W HEpPaBEHCTB,
PaBHOCWUNBbHOCTb YPaBHEHWI, HepaBeHCTB W CUCTEM,
paunoHanbHble, MppaumMoHanibHble, MoKasaTesbHble,
CTeneHHble, norapummnyeckme, TPUroHOMETPUYECKME
ypaBHeHNs, HepaBeHCTBA N CUCTEMbI; YMEHUe peLlatb
ypaBHeHWs, HepaBeHCTBA U CUCTEMbl C MOMOLLbIO
pasNINYHbIX NPUEMOB; peLlaTh ypaBHEHUS, HEPaBEHCTBA
N CUCTEMbI C NapamMeTpoM; MNPUMEHATL YpPaBHeHUs,
HepaBeHCTBa, nx cucTembl  Ans peLLeHns
maTemMaTMyeckmx 3afjady M 3afa4 U3 pasInNYHbIX
06nacTeilt HayKu 1 peasibHOM XN3HW;

MPyll -  yMeHWe  onepupoBaTtb  MOHATUAMMU:
KOMMNEKCHOe YMCMOo, CONpsXXeHHble KOMMJEKCHbIe
yucna, MOLYNMb W aprymMeHT KOMIMJ/IEKCHOro 4ucna,
(hopma 3anmcm KOMMIEeKCHbIX yncen (reoMeTpmyeckas,
TPUrOHOMETpUYeCcKas U  anrebpanyeckast); YyMeTb
NMPOU3BOAUTD apugpmeTmyecKme AeicTBuUS c
KOMM/IEKCHbIMW  YucnaMn;  NPUBOAUTL  MPUMEpBI
MCMOMb30BaHNA KOMMNEKCHbIX YUCEST;

MPyl12 - ymeHue cBOGOAHO OMEpPMPOBaTb MOHATUAMM:
cpefHee apu(MeTUYecKoe, MefuaHa, Hambosbllee U
HavMeHblllee  3HayeHus, pasmax, ancnepcus,
CTaHJapTHOE OTK/OHEeHWe A/ OnMcaHmsa YUCIOBbIX
[aHHbIX;  YMeHMe  ucCnefoBaTb  CTAaTUCTUYECKME
[iaHHble, B TOM 4uC/le C MPUMEHEHMEM TpafuuecKunx
METOAOB U 3MIEKTPOHHbIX CPEeACTB;  rpafuyecku
nccnefoBatb COBMECTHblE HabMOAEHMS C MOMOLLbIO



AuarpaMmm paccenBaHus 1 IMHENHOW perpeccuu;

MPy13 - yMeHMe HaxoAuTb BEPOSITHOCTU COOBLITUIA C
NCMONb30BaHMEM TrpauyecKnx METOAO0B; MPUMEHATH
A1 peLueHuns 3a4ay opMy bl CIOXEHUA Y YMHOXEHWS
BEPOATHOCTEW,  (hOpMyny  MOMHOW  BEPOATHOCTMW,
(hopmyny  BepHynnn, KOMOUHATOPHble (aKTbl K
(hopMynbl;  OLEHMBaTb  BEPOATHOCTM  peasibHbIX
COObITUIA;  yMeHMe  OfepupoBaTb  MOHATUAMU:
CNyyaliHas BeNMYMHA, pacnpefenieHne BeposiTHOCTEWN,
MaTemMaTnyYecKoe OXXuaaHve, 4UCMepcus U CTaH4apTHOe
OTK/IOHEHME  C/lyYallHON  BE/IMYMHBI,  (PYHKLUUK
pacrnpefeneHnss 1 MJOTHOCTU  PaBHOMEPHOrO,
noKasaTe/lbHOro W HOPM&/bHOrO  pacnpegeneHui;
YMeHVEe  WCMO/b30BaTb  CBOWCTBA  M3YYeHHbIX
pacrnpefeneHuini ons pelleHns 3afad; 3HAKOMCTBO C
MOHATUAMMW:  3aKOH  OOMbLUMX  4yucen,  MeToAbl
BbIOGOPOYHbIX ~ UCCMEA0BAHWI; YMeHWe NPUBOAUTH
npUMepbl MPOSAB/IEHUA 3aKOHA OONbLIMX YuUCen B
MPUPOAHBIX U OBLLECTBEHHbIX ABNEHUAX;

MPyl4 - ymeHve cBOGOAHO OMepMpoBaTb MOHATUAMM:
TOYKa, NpsMas, MA0CKOCTb, MPOCTPAHCTBO, OTPE3O0K,
Nyd, NNOCKUW Yron, ABYFPaHHbIA Yrosn, TPexrpaHHbIN
yron, rnepecekaroLumecs, napannesnbHble 7
CKpellvBaloLmecs  npsMble,  MapainenbHoCTb U
nepneHanKyNApHOCTb MPAMbIX W MIOCKOCTEN, Yros
MeXAy NPsAMbIMK, YTon MeXay NpsaMor U MA0CKOCTbLH,
Yron Mexay njocKoCTAMU; YMEHWe NCMO0/b30BaTb Npw
peleHn 3afay  u3yyeHHble (aKTbl UM Teopembl
NNaHUMETPUN; YMEHME OLIeHUBATL pasmepbl 06bEKTOB B
OKpYXatoLem Mupe; YMeH1e ornepmpoBaTtb NOHATUAMM:
MHOTOrpaHHWK, CeYeHne MHOrorpaHH1Ka, NpaBu/bHbIN
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MHOFOrpaHHuK, Npu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTb BPALLEHMS, LMAMHAP, KOHYC, LWap, cdepa,
pa3BepTKa NOBEPXHOCTU, CEYEHNSA KOHYCa U UMANHAPA,
napasiefibHble OCWM WX OCHOBAHWIO, CeyeHMWe Liapa,
MNOCKOCTb, Kacaroulasaca cepbl, LUIMHAPA, KOHYCa;
YMeHUe CTPOUTL CeYeHne MHOrorpaHHMKa, n3o6paxarb
MHOFOrpaHHKK, (Urypbl U MOBEPXHOCTU BPaLLEHMS,
NX CeYeHUs, B TOM 4MUCNe C NMOMOLLbI 3MEKTPOHHbIX
CPeLCTB; yMeHue NMPUMEHATb cBoicTBa
reoMeTpUYecKmnx turyp, CaMOCTOATENbHO
(hopmynmpoBatb  ONpeAeneHns U3yvaembiX — uUryp,
BblABMraTb TFUMNOTE3bl O CBOWCTBAX W MpU3HaKax
reoOMeTpuyecknx  uryp,  060CHOBbIBATL WK
onpoBepraTb MX; yMeHVe NPOBOAUTL KnacCuukaumo
(uryp No  pasnn4YHbIM  MpU3HaKam,  BbINOHATb
HeobXoAMMble JOMOTHUTENbHbIE NOCTPOEHNS;

MPy15 - ymeHMe cBOGOAHO OnepmpoBaTb MOHATUSMMU:
nnowaab ¢urypbl, 06bem ¢Urypbl, BeMYUHA YINa,
paccTtosiHMe OT TOYKM [0 MJI0CKOCTW, pPaccTosiHue
MeXay NpsMbIMK, PacCTOSAHWE MEeXAY MI0CKOCTAMMU,
nnowaap cgepbl, Naowaabs MOBEPXHOCTU NUpaMuUfbl,
npuM3Mbl,  KOHyca,  UuIMHApa, 00beM  Ky0a,
NPAMOYroNbHOrO  nNapannenenuneda,  NMpamugpl,
NpU3Mbl, LUWAMHAPE, KOHYCa, Lapa; YMeHWe HaxoAuTb
OTHOLLUeHVe 06beMOB MOAOGHLIX Uryp;

MPy18 - ymeHue mofenupoBaTb peasibHble CUTYyauunm
Ha A3blke MaTeMaTUKW; COCTaBMIATb  BblPaXKEHWUS,
YPaBHeHUs, HepaBeHCTBa M MX CUCTEMbI MO YC/OBUIO
3afauv, WCCnefoBaTb  MOCTPOEHHble  MogenmM ¢
CNO/b30BaHNEM annapara anrebpsl,
WHTEPNPETUPOBaTb MOMYYEHHbIA pe3y/bTaT; CTPOUTb
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MaTEMaTUYeCKMEe MOJIENN C MOMOLLLIO FTEOMETPUYECKMX
MOHATWIA U BENUYMH, pelaTb CBS3AHHLIE C  HUMY
MPaKTUYeCKMe 3afjaun; COCTaBNATb BEPOSTHOCTHYHO
MOZIeNlb U UHTEPMPETUPOBATbL MOMYYEHHbIA Pe3ynbTar;
peLuaTb NPUKNafHble 3afauu CpeAcTBaMU
MaTeMaTYecKoro aHaim3a, B TOM 4YuCfe COoLMabHO-
3KOHOMMYECKOTr0 U (hM3NYECKOr0o XapaKTepa



2. CTPYKTYPA N COAEP>XAHWE YUYEBEHOI' O NMPEOMETA

2.1. O6bem yuyebHOro npeameTta v BuAbl y4ebHON paboThbl

Bupg yyebHo paboThbl O6bem B yacax
O6bem obpa3oBaTe/ibHOW NporpamMmmbl y4eb6HOro npegmerta 315
O6a3aTenbHaa ayAnTopHas Harpyska: 293
TEOPeTUYECKNE 3aHATHUSA, 225
B T.4. B (hopme NnpaKTUYecKom NOAroTOBKK —
npaKTUYecKue 3aHATUS, 68
B T.4. B (hopme NnpaKTUYeCKOi NOArOTOBKN 40

na60paT0pr|e 3aHATUA,

B T.U. B ()OPME MPAKTUYECKOI NOArOTOBKY

CamocTosAATenbHas paboTa, 10
B T.Y. B ()OPMe MPaKTNYECKOI NOArOTOBKY —

MHAWBUAYANbHbLIA NPOEKT —

MpomexyToyHaa aTTecTaumnsa (sK3ameH) 12



2.2. TemaTWYeCKWUIA NnaH 1 colep>XaHne ydebHOro npeamerta

HanmeHoBaHUue
pasfenoB n Tem

1
BeegeHve

CopepXaHue yue6HOro matepuana m popmbi

opraHmsayunmn AeATeNNIbHOCTN o6yqarom,|/|x0ﬂ

2
TeopeTunueckoe 3aHsaTue. BBegeHne
MaTemaTuKa B Hayke, TEXHUKe, 39KOHOMMUKE,
MH(OPMALMOHHBIX ~ TEXHOMIOTUAX U MPaKTUYECKOM
fesatenbHocTW. Llenn v 3agaum mM3yyeHUs mateMaTuku npu
0CBOEHMN crieumansHocTen Cro

Pasgen 1. MoBTOpeHMe Kypca MaTeMaTUKN OCHOBHOM LI KONbI

Tema 1.1
Uncna un
BbIYNCIEHNS.
BbipaxkeHuns 1
npeobpasoBaHus

Tema 1.2.
["eomeTpuAa Ha
NAOCKOCTU

TeopeTuueckoe Uncna W BblYUCIEHNS.
BbipaxkeHUsi 1 Npeobpa3oBaHus

l£||EI\/'|CTBI/IFI Haf MNONOXWTENTbHbIMW 1 OTPULATE/TbHLIMU
yucnamu, 00bIKHOBEHHbLIMU 1 AECATUYHbBIMW ,CIIpO6F|MI/I.
[eiicTBUs co  cTeneHsMu, (POPMY/bl  COKPALLEHHOTO
YMHOXEHNA.

TeopeTunueckoe 3aHsTue. [ €OMETPUSA HA MIOCKOCTU

Bugbl NNOCKMX (UIyp 1 UX NAoLWaau.

3aHATUNE.

MpakTuyeckoe 3aHsaTue Nel. BbluMcneHune I'II'IOLLI,&,EI,EVI
MAOCKUX uryp
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B Tom uuncne

Ob6bem npakTu-
B yacax yeckas
NoAroToBKa
3 4
2 -
2 —
2 —
2 2

Kofbl 06X KOMMOETEHL NI ©
NMUYHOCTHbIX, MeTanpeiMeTHbI X,
npeagMeTHbIX Pe3ynbTaToB,
hopMUPOBAHMIO KOTOPbIX
CNnoco6CcTBYeT 31EMEHT NPOrpamMM bl
5

OK 01, JIP23, /IP24, JIP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, J1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy5

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, INP69,
MP612, MNMPy14
OK 01, NK 1.3, 1P14, NP23, /1P24,
NnP25, J1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P69, MNP612



Tema 1.3.
MpoueHTHbIe
BbIYMC/IEHNA

Tema 1.4.
YpaBHeHUs 1
HepaBeHCTBa.
CucTeMbl ypaBHEHUI
N HepaBeHCTB

TeopeTuueckoe 3aHaTue. [IPOLEHTHbIE BbIYMCNEHUA
MMpocTble MPOLEHTLI, pasHble Crocobbl WX BbIYUCIEHUS.
CnoXkHble NPOLEHTHI

MpakTuyeckoe 3aHaTue Ne2. PelleHne 3a4a4 ¢ NOMOLLbHO
MPOLEHTHBIX BbIYNCEHWI

TeopeTtuueckoe 3aHsaTue. PayuoHa/IbHble YpPaBHEHWUS,
HEepaBeHCTBa, CUCTEMbI YpaBHEHWA U HEPABEHCTB
PaBHOCW/NbHbIe npeobpaszoBaHus paunoHabHbIX
YPaBHEHWIA W HepaBeHCTB MepBOA CTeneHu. YacTHble u
obLye pelleHNs HepaBeHCTB. CKUCTeMbl Y COBOKYMHOCTM
HepaBeHCTB. CWCTEMbl YpaBHEHWA W HepPaBEHCTB Kak
maremaTuyeckme mogenu peasibHbIX CUTYaLWA.
KBagpaTHble ypaBHeHWA. MeTofbl peLleHnss CUCTEM
ypaBHeHWil. HepaBeHCTBa BTOPOI cTeneHW. Cuctembl ©
COBOKYMHOCTV HEpPaBEHCTB, COAepXKalne KBajpaTHbIN
TPEXUNEH.

MpakTuueckoe saHaTue Ne3. BbINOMHEHWe AeNCTBUN C
paumMoHanbHbIMW  ynucnamu.  PelleHWe  paunoHasibHbIX
YpaBHEHWUIA, HEPABEHCTB, CUCTEM YpPaBHEHWI 1 HEPaBEHCTB
MepBOI CTEMEHN.

MpakTuyeckoe 3aHsTue Ned. PellieHME pauMOHaIbHbIX
YpaBHEHWIA, HEPABEHCTB, CUCTEM YPaBHEHWIA N HEpPaBeHCTB
BTOPOW CTeneHwu

TeopeTnueckoe saHsaTue. MaTpuLbl U onpesenuTenu.
MoHATHA: maTpurua 2x2 1 3x3, onpefennTesls MaTpuLbl.

TeopeTnueckoe sanatue. MeTog ["aycca
MeTog Maycca npy peLLeHnn CUCTEM NIMHENHBIX YPaBHEHWIA
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OK 03, /1P26, MP8, MP17, INP66

OK 03, J1IP26, MP8, MP17, P66

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TMP63, MPy1,
MPy7

OK 04, OK 05, J/1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MNPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNMPy7
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy1, INMPy17
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 1.5.
BX0[HOI KOHTPO/b

KoHTponbHasa paboTa

Pasgen 2. NMpAMbIe N NIOCKOCTN B NPOCTPaHCTBE

Tema 2.1.
AKCNOMbI
CTEPEOMETPUMN.

Tema 2.2.
MapannensHoCcTb
MPSMbIX, NPAMOIA 1
M10CKOCTH

Tema 2.3. BzaumHoe
pacnonoXxeHue
NpsMbIX B
NpoCcTpaHcTBe

Tema 2.4.
MapannensHoCTb
MNOCKOCTEM.
MepneHAnKynap-
HOCTb MPAMbIX U
NIoCKocTel

TeopeTuyeckoe saHsTue. AKCMOMbI CTEPEOMETPUN
Crepeometpus  MpocTeime  urypbl  NPOCTPaHCTBA.
MpeactaBneHWss O  reoOMeTPUYecKUX Tenax.  AKCUOMbI
CTEPEOMETPUU U CNEACTBUSA UX HUX.

TeopeTuueckoe saHaTue. MapannenbHOCTb NPAMbIX, NPAMON
W NI0CKOCTU

MapannenbHble MpsMble B NPOCTpaHCTBe. [lapannenbHoOCTb
MpsSMOM M NNOCKOCTW. TMpu3HaK napannenbHOCTU NPAMON U
M10CKOCTW. IMapannenbHOCTb NIOCKOCTEN

TeopeTunueckoe 3aHsaTue. B3aMMHOE pacnonoXxeHne NpsMbIX
B NMPOCTPaHCTBe

CkpewmBatowecs npsavble.  Tpu  clyyas  B3aMMHOIO
pacnosiokeHMs  MpsMbIX B MPOCTPaHCTBE.  YT/bl  C
COHarnpae/leHHbIMW CTOPOHaMU. YTON MeXAY NPAMbIMM.
TeopeTuueckoe 3aHaTwe. [lapanneNbHOCTb M/IOCKOCTEN.
MepneHAVKYNAPHOCTb NPSIMbIX U NIOCKOCTEN

MapannenbHble NIOCKOCTW. Mpu3HaK napanieNlbHoCTU ABYX
nnockocTein. CBONCTBa NapasiienbHbIX NIOCKOCTEN. TeTpasap
n napannenenuned. MepneHAVKYNsapHOCTL  MPAMOMA 1
naockocTu. MapannensHble NpsMble, NepreHanKysapHble K
MAoCKOCTW.  MpusHaK  NeprieHAVKYNAPHOCT  NPSIMOA 1
MAoCKoCTU. TeopemMa O MPSIMONA, NEPNEHAMKYNAPHON K
M1I0CKOCTU
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MP55, MP56, MP57, MPy1, MPy7,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, NP6,
MPy1, MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, NMP609,
MPy1, NMprPy14



Tema 2.5.
MepneHavKynap u
HaK/TOHHbIe. YTon
MeXAay MPsSIMOiA 1
MI0CKOCTbIO

Tema 2.6.
[ByrpaHHbIin yron.
MepneHAnKynap-
HOCTb M/I0CKOCTEN

TeopeTnueckoe 3anatue. [eprneHANKYNAP U HaK/IOHHbIE.
Yron mexzay npsiMoi 1 naocKoCTbo

PaccTosHMe OT TOUKM [0 MIOCKOCTW. [leprneHanKynsap u
Hak/oHHasA. TeopeMa O Tpex nepneHauKynapax. Yron
MeXay NMPAMOW M MI0CKOCTbH.

TeopeTuueckoe 3aHATHeE. ﬂ,ByI'paHHbIVI yron.
MepneHaVKyNSpHOCTb MI0CKOCTEN

[ByrpaHHbln yron. JIMHENHbIA yron [ABYrpaHHOro yrna.
Mpu3HaKk  NeprneHAvKYNspHOCTM  ABYX  MJ/IOCKOCTENA.
MapannenbHoe  MPOEKTMPOBaHWE M €ero  CBOWCTBA.
OpToroHa/IbHoe MPOeKTMpOBaHMe. MnoLaabp OpTOroHasIbHOM
MpoeKLuUn.

MpakTuuyeckoe 3aHaTue Ne5. PelleHne 33gay cC
MPYMEHEHVEM MPU3HAKOB W CBOWCTB MapaifefibHbIX U
nepneHAKYAPHbIX NPSMbIX U NI0CKOCTEN

MpakTuyeckoe 3aHaTMe Ne6. PelleHMe 3agay Ha
HaxoxxaeHwne AByrpaHHoOro yrna

Paspgen 3. KoopauHaTbl U BEKTOpHI

Tema 3.1.
[eKapToBbl
KOOpAMHaTbI B
MpOCTPaHCTBe.
PaccTosHue mexay

TeopeTuueckoe 3aHaTue. [IpAMOYronbHas [eKapToBa
cucTemMa KoopauHaT B MPOCTPaHCTBE

[MpamoyronbHaa [ekapToBa CWUCTEMa KOOpPAWHAT B
npocTpaHcTBe. PaccTtosHve Mexay [BYMA  TOYKamw.
KoopauHatbl cepeanHbl 0Tpe3Ka
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2

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, NMP69,
MPy1,MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

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

OK 01, MK 1.3, N1P14, J1P23, J1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, T1P61, P69, MNMPy1, MNPy14
OK 01, MK 1.3, /IP14, JIP23, NP24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
MP5,MP6,MP12,MP13,MP17, *

MP18, MP19, MP21, MP36, MP42,
MP46, T1P61, IMP69, MNMPy1, MNPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MNP613,
MPy17



[ABYMSI TOUKaMMU.

KoopauHartsl

CepefiHbI 0Tpe3Ka

Tema 3.2.
BekTopbl
MPOCTPaHCTBe.
Yron
BeKTOpamu.
CkanspHoe
npou3eeseHne
BEKTOPOB

Mexy

TeopeTnueckoe 3aHaTue. BEKTOpPbl Ha M/IOCKOCTM U B
npocTpaHcTBe

[MoHATME BekTOpa. BekTopbl Ha MIOCKOCTM U B
npocTpaHcTBe. Mogynb BekTopa. PaBeHCTBO BEKTOPOB.
[eicTBua Haf BekTopamMu B npocTpaHcTBe. [1pasuno
TPEYro/bHUKa, napannenorpaMmma, NOMaHoiA.
KomnnaHapHble BEKTOPbI, Npasuio  napannenenuneaa.
KoopauHatbl BeKTopa Ha MJIOCKOCTU M B MPOCTPaHCTBE.
[leicTBMA Haf BEKTOpaMu, 3afjaHHbIMW KOOpPAMHATamu, Ha
M0CKOCTM W B MpocTpaHcTee. [pocTeliluve 3afaun B
KoopAnHaTax

TGODETMHECKOG 3aHATHNE. Pazno)xeHune BEKTOpa Ha
NIOCKOCTU M B NPOCTPaHCTBe

Pa3no)keHne BeKTopa Ha M/IOCKOCTM U B NMPOCTPaHCTBE MO
3afjaHHbIM  HanpaeneHnaMm.  KoopAuHaTbl  BeEKTopa.
OpTOHOPMMPOBaHHbIN  6a3nc. Pa3noxxeHuWe BeKTOpa Ha
MIOCKOCTM U B MPOCTPaHCTBE M0 3aAaHHbIM HarnpaBieHNAM.
HaxoxzeHne KoopAuHaT BeKTopa B 3a4aHHOM 6asuce
TeopeTnueckoe 3aHsTme. CKandapHoe npousBefeHMe
BEKTOPOB

CKkanapHoe npou3BedeHMe BEKTOPOB, WCMO/Mb30BaHue
CBOWCTB CKa/NIAPHOr0 Mpou3BefeHns. YTOoN MexXay [ABYMS
BekTopamu. NpoeKuns BeKTopa Ha ocb. BbluncneHue yrnos
MeXay NpPsAMbIMU U NJIOCKOCTAMMU.

47

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, IMNMP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP613,
MPy17



TeopeTnyeckoe 3aHATUE. BeKTopHO-KOOp,D,MHaTHbIﬁ
METO[,
BeKTOpPHO-KOOPAMHATHLIN METOZ,

MpakTuuyeckoe 3aHaTue Ne7. [lpumeHeHVe MeToAa
KOOpAuHaT npun peweHnn npakTUuKo-OpneHTUPOBaHHbLIX

3a/a4

Pasgen 4. OCHOBblI TPUTOHOMETPUU. TPUTOHOMETPUYECKUNE PYHKL NN

Tema 4.1.
TpuroHomeTpuye-
CKVe (hyHKLMM
MPOU3BO/NLHOIO YrNa,
yucna. PagmaHHaa n
rpafycHasa mepa yrna

Tema 4.2.
OCHOBHbIe
TPUrOHOMETPUYe-
CKWe ToXaecTBa
Tema 4.3.
dopmyrbl
npuseaeHns

TeopeTuueckoe 3aHsTue. TPUTOHOMETPUYECKME (DYHKLIM
YNCNOBOro aprymeHTa

PagmaHHas Mepa yria. [MOBOPOT TOYKM BOKPYr Hadasia
KoopauHaT. OnpefeneHne CUHyca, KOCUHYCa, TaHTeHca U
KOTaHreHca. 3Hakwu CMHYCa, KOCUHYCa, TaHreHca W
KOTaHIreHca rno 4YeTBepTAaM. 3aBMCUMOCTb Mexay CUMHYCOM,
KOCMHYCOM, TaHF€HCOM M KOTaHreéHCoM OAHOro n TOro >xe
yrna

TeopeTuueckoe 3aHATHE, OCHOBHbIe
TPUTOHOMETPUYECKNE TOXKAECTBA

TerOHOMETpVI‘-IECKVIe TOXAECTBaA

TeopeTuueckoe 3aHaTne. POPMY/bl NpUBEAEHUA

CUWHYC, KOCWMHYC, TaHTeHC W KOTaHreHC YIfoB a W - a.
dopMynbl NPUBEEHNS
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OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP61, MP613,

MPy1, MPy17

OK 01, MK 1.3, IP14, /IP23, JIP24,
NP25, NIP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,

MPy18

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTP65

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMPy7

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTPy7



Tema 4.4.

CUHyC, KOCUHYyC,
TaHreHC CyMMbI 1
pasHOCTY ABYX YI/0B
CUMHYC 1 KOCKHYC
ABOMHOrO0 yrna.
dopmynbl
MONOBUHHOIO yrna

Tema 4.5.

DYHKUMN, NX
ceoicTBa. Cnocobb!
3afaHNA PYHKLWIA

Tema 4.6.
TpuUroHomeTpuye-
CKue (OYHKUMK, NX
CBOWCTBA U1 rpagmku

TeopeTnueckoe 3aHsTme. CUHYC, KOCUHYC W TaHreHC
CYMMbI 1 Pa3HOCTM BYX apryMeHTOB

CWHYC 1 KOCYHYC CYyMMbI 11 pa3HOCTU apryMeHTOB. TaHreHC
CYMMbI 1 pa3HOCTN apryMeHTOB

TeopeTuueckoe 3aHaTue. POPMY/ib ,EI,BOI‘/'IHOFO aprymeHTa
Mpeobpa3oBaHWE W BbIYUCEHME YMUCMIOBLIX 3HAYEHWIA
TPUTOHOMETPUYECKNX  BbIPOKEHUA C  WUCMO/b30BaHWEM
(opmyn  ABOMHOIO aprymeHTa, (OpMy/n  MOHWKEHMS
CTeneHu

TeopeTnyeckoe 3aHATUE. I'Ipeo6pasoBaHV|e CYMMbI
TPUrOHOMETPUYECKNX (DYHKLIA

MpeobpasoBaHue CyMMbl TPUTOHOMETPUYECKNX (DYHKLIMIA B
Npou3BeAeHve 1 NPOU3BEAEHUSA B CYMMY

TeopeTnueckoe 3aHaTue. DYHKUMU, UX CBOICTBA.
Cnocobbl 3aaHns (yHKLWIA

O6nactb onpefeneHns N MHOXECTBO 3HAYEHWUA (PYHKLIWIA.
UETHOCTb,  HEYETHOCTb,  MEPUOAMYHOCTb  (PYHKLMIA.
Cnocobbl 3aaaHns yHKLUNIA

TeopeTnyeckoe 3aHAaTUe. T PUTOHOMETPUYECKME (PYHKLIN
Y = COS X, Y = Sin X, UX CBOMCTBA U rpadmku

O6nacTb  OnpefeneHUs U MHOXECTBO  3HaYeHWiA
TPUTOHOMETPUYECKUX (PYHKLMIA. YETHOCTb, HEYETHOCTb,
MePUOANYHOCTb TPUFOHOMETPUYECKUX (hyHKLMIA. CBOICTBa
1 rpadmkmn QyHKUMIA Y = COS X, Y = Sin X.

TeopeTnueckoe 3aHsaTue. TPUTOHOMETPUYECKMNE (DYHKLNM
y =tg X, y = ctg X, ¥X CBOICTBaA U rpadmKu

O6nacTb  onpegeneHMss M MHOXECTBO  3HaYeHwWi
TPUrOHOMETPUYECKUX (DYHKUMIA. YETHOCTb, HEYETHOCTD,
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNMPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMPy7

OK 04, OK 05, N1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MPy8

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P65, NPy8

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INP65, INPy8



Tema 4.7.
MpeobpasoBaHue
rpadmKoB
TPUrOHOMETPUYEC-
KX (DYHKLI

Tema 4.8.
TpuroHomeTpmrye-
CKVie YpaBHEHUA 1
HepaBeHCTBa

NeproaNYHOCTb TPUIOHOMETPUYECKUX PYHKLMIA. CBOMCTBA
W rpatnkn hyHKUMIA y = tg X, Y = ctg X.

TeopeTnueckoe 3avsTue. [lpaBuna npeobpas3osaHus
rpaKoB TPUTOHOMETPUYECKMX (DYHKLINIA

MpakTuueckoe 3aHaTue Ne8. [MpeobpazoBaHue rparkoB
TPUrOHOMETPUYECKUX (DYHKLNIA

MpaKTU4YeCcKoe 3aHATHE Ne9, OnwucaHne
MPOW3BOACTBEHHBLIX MPOLECCOB C MOMOLLBIO  FPadrKoB

(hyHKUWMI

TeopeTnueckoe 3aHaTMe. APKKOCUMHYC 4yucna. PelueHue
MPOCTENLUMX YPaBHEHWUIA COS X = a

MoHATMEe apKKOCUHYCa Yncna. MpocTeiillee ypaBHeHMe COS
X=a

TeopeTnueckoe 3aHaTMe. APKCUHYC uucna. PelueHwue
MPOCTENLLUMX YpaBHEHWI Sin X = a

MoHATMe apKcKHyca uncna. MNpocTeillee ypaBHeHVe  Sin X
=a

TeopeTnueckoe 3aHsTue. APKTaAHreHC 4ucna. PelueHue
MPOCTENLUNX YpaBHEHUI tg X = a

MMoHATMe apKTaHreHca uncna. MNpocTteiiee ypaBHeHe tg
X=a

Teopetuueckoe 3aHaTune. APKKOTAHIEHC yucna. PelleHne
NPOCTENLLUMX YPaBHEHUI ctgX =a

MoHATMe apKKOTaHreHca umcna. pocTelillee ypaBHEHME
ctgx=a
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OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, MPy8
OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 01, MK 1.3, /IP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
rP65, MNPy8
OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,
MPy7
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7



Tema 4.9.
Cucrembl
TPUrOHOMETPUYEC-
KX ypaBHeHWUI

TeopeTuueckoe 3aHaTue. PelLEHVE TPUTOHOMETPUYECKNX
YPaBHEHWI METOLOM Pa3/IOXKEHUA Ha MHOXWUTENN W
METOZOM BBEAEHWNSA HOBOW NepeMeHHOW

MeTog, pasnokeHus Ha MHOXuTenn. MeTos BBeAeHUs
HOBOW NepeMEHHOIA.

TeopeTuueckoe 3aHaTue. PeLLIEHVE TPUTOHOMETPUYECKNX
YPaBHEHWI C NOMOLLIO YHMBEPCA/IbHON MOACTaHOBKM
YHuBepcasibHast TPUrOHOMETPUYECKas NOACTaHOBKa
TeopeTnyeckoe 3aHATHE. OpHopoaHble
TPUTOHOMETPUYECKME YPaBHEHUSA NEPBOI U BTOPOIA CTENEHM
OfHOpOoAHbIE TPUrOHOMETPUYECKME YPaBHEHUS MepBOWA
creneHn. OAHOPOAHbIE TPUTOHOMETPUYECKME YpPaBHEHUS
BTOPOW CTereHu

MpakTnyeckoe 3aHATUE Ne 10. PewleHus
TPUrOHOMETPUYECKNX YPaBHEHWI OCHOBHbLIMU METOAaMM

TeopeTuueckoe 3aHATUe. PeLleHune I'IpOCTGI7ILIJI/IX
TPUTOHOMETPUYECKNX HEPABEHCTB

TeopeTuuéckoe 3aHATUE. PewueHne CUCTEM
TPUTOHOMETPUYECKNX YPABHEHWIA

KoHTponbHasa paboTa

CamocTtoAaTenbHasa paboTa
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OK 04, OK 05, J1IP8, JIP33, MP28,
MP30O, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TMP63, MNPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MNPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MNPy7

OK 04, OK 05, J1P8, N1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MNPy7



PeLLeHVe MHAVBUAYaNbHbIX 3afaHnii no pasgeny «OCHOBbI
TPUTOHOMETPUMN. TPUrOHOMETPUUECKIE PYHKLNY

Pasgen 5. KomnnekKcHble yncna

Tema 5.1.
KomnneKkcHble yncna

TeopeTnyeckoe 3aHATUE. KomMmnnekcHble 4uucna B
anrebpanyeckoin thopme. MeoMeTpuyeckas MHTepRpeTaums
KOMM/IEKCHOr 0 yuncna

MoHaTMe KOMM/IEKCHOrr0 yucna. ConpskeHHble
KOMM/IEKCHbIE 4KCna, MOAY/b U apryMeHT KOMMIEKCHOrOo
yncna. Asrebpamyeckas ¢opma 3anucyu  KOMIMIEKCHOro
ymcna

TeopeTuueckoe s3aHaTue. |PUrOHOMETpUYecKasd gopma
3anmcy KOMMIeKCHOro ymcna. Bo3sefeHne KOMMIEKCHOro
ymcna B CTeneHb

TpuroHomeTpuyeckas hopma 3anucy KOMnIeKCHOro Yncna
N DEeNCTBUSA Hag HUMK

TeopeTnyeckoe 3aHATUE. KoMnnekcHble 4ucna wu
KBaJpaTHble ypaBHeHUs

PelleHVe KBafpaTHbIX YpPaBHEHWA C OTpULATENbHbIM
3HaYeHMeM AMCKPUMUHAHTA

MpakTuyeckoe 3aHsaTue Nell. BbINOMHEHWe pacyeToB C
MOMOLLbKO KOMMJIEKCHbIX YNCEN

Pasgen 6. MponsBogHasa GYyHKLUN, ee NTPUMEHEHME
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OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MNPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMPy11

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP5.6, MP57, IMPy7, MPy11

OK 01, MK 1.4, IP23, NP24, /P25,
NP26, MP1, MP2, MP3, MP4, MPS5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18



Tema 6.1.

lNoHATMe
MPON3BOAHOIA.
dopmynbl 1 NpasBuna
anddepeHumposa-
HWA

TeopeTuyeckoe saHaTue. [locnegoarenbHOCTU. CNoco6bl
3alaHnsA 1 CBOMCTBA.

MocneposatenbHOCTU.  Crnocobbl  3afaHWs U CBOMCTBA
YMC/IOBbIX MOC/eL0BaTE/IbHOCTEN. BeCKOHEUHO Y6blBatoLLan
reoMeTpryecKas nporpeccus U eé cymma. BblumcneHwue
U/1IeHOB MOC/1e40BaTeNbHOCTU

TeopeTnyeckoe 3aHATMUeE. MoHATKe 0 npegene
noc/nefoBaTeNlbHOCTY, Npesene PyHKUUK

[MoHATMe O npefene mMoCnefoBaTe/lbHOCTU. TeopemMbl O
npegenax nocnegoBatenbHocTed. CBOMCTBa GECKOHEYHO
MasbIX N 6ECKOHEYHO 60/bLLMX BennuuH. Mpegen qyHKuum
B TOYKe U Ha 6GeckoHeyHocTW. Teopembl 0 npefenax
(hyHKUMIA. PacKpbITHe HeonpeaeneHHOCTEN.
TeopeTnueckoe 3aHaTue. [lOHATME O ﬂpOl/IBBO,U,HOVI
(OYHKLMK

3afaun, NpuBOAALLME K NMOHATUIO MPOU3BOAHON. 3afadva o
cCKopocTU  fABWXKeHWs.  OnpefeneHne  NpPOW3BOAHONA.
3aBMCMMOCTb Mexay HenpepbIBHOCTLHO 7
ANhepeHLPYEMOCTbIO. Cxema BblYNCNEHUSA
NPOU3BOAHON. TPOM3BOAHbLIE 3N1EMEHTAPHbLIX PYHKLA.
TeopeTuueckoe saHaTue. [pasuna auphepeHUMpoBaHUa
OcHoBHble npasuna audhepeHuposaHus. MponssogHas
CNOXHOM 1 06paTHOM (hyHKLMIA

TeopeTnueckoe saHaTue. BblUMCNIEHNE MPON3BOLHbBIX
BbluncrieHe  NPOM3BOAHBIX  C  MOMOLLbIO  MpaBun

AndhepeHLMpoBaHns
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OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py9

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy9

OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNMPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO
OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP64, MNPytO



Tema 6.2.
IMoHATME O
HenpepbIBHOCTA

(hyHKLMN.

Tema 6.3.
"eoMeTpUYecKuii 1
(hm3nYecKnii CMbIC/
NMPON3BOAHON

Tema 6.4.
MOHOTOHHOCTb
(hyHKUMK. TouKK
3KCTpemyma

TeopeTuueckoe 3aHaTue. BblUMUCNEHNE MPOM3BOAHLIX
CNOXHbIX (DYHKLMIA

BbluncieHve Npon3BOAHbLIX CNOXHbBIX PYHKLMN
TeopeTuueckoe 3aHaTue. [1OHATME O HemnpepbIBHOCTU
(YHKLMM

MoHATVEe HenpepbIBHOW (hyHKUMKX. CBOICTBA HENPEPbIBHOM
(hyHKUMN. CBzb  Mexay  HenpepbIBHOCTbIO 7
anddepeHUMpyeMocTblo PYHKUMA B TOYKe.  TOUKM
pa3spbliBa. Knaccugmkauma Touek paspbisa

TeopeTuueckoe 3aHATUe. YPaBHEHME KacaTeNlbHOW K
rpaguky yHKUMN

["eoMeTpUYECKUIA CMbICN MPOU3BOAHON PYHKLIMK - YTI0BOK
KOS(pULMEHT KacaTeNbHOM K rpafuKy (yHKLUMM B TOUKE.
YpaBHeHVe KacaTe/lbHOM K rpadvky (yHKUMW. ANroputm
COCTaB/IEHMA YpaBHEHNS KacaTeNlbHOW K rpatimky (yHKLUM
y=f(x)

MpakTuyeckoe 3aHATHE Nel2. PelueHne 3ajad
(hM3MYECKOTO  COfepXXaHWs  C  MOMOLUb0  MepBOWA
NPON3BOLHON

TeopeTuueckoe 3aHsaTme. MOHOTOHHOCTL  (PYHKUMN.
TOUKM 3KCTpeMyMa

BospactaHne © yOblBaHME  (YHKUMWM, COOTBETCTBME
BO3pacTaHusi M YObIBaHUA (PYHKLUMW 3HaKy MPOV3BOAHOMN.
3agaun Ha MakCUMyM Y MUHUMYM.

TeopeTunyeckoe 3aHATKeE. lMponsBofHbIe BbICLLINX
nopAaaKoBs
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OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, TPy8,
MPyLO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, TPytO

OK 01, MK 1.4, JIP23, NP24, JIP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP64, NPytO, MPytO

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P64, MNPy8,
MPytO

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



Tema 6.5.
Haw6onbLuee v
HanMeHbLLiee
3HaYeHns PyHKUMK

BTopas Mpou3BofHas, eé reoOMeTPUYECKNA 1 (U3NYECKI
CMbIC/l. [POM3BO/AHbIE BbICLLIMX MOPS/KOB.

TeopeTuueckoe 3aHaTue. [1pYMeHEHVWE MNPOU3BOAHOM
BTOPOro NOPAAKa K UCCNE0BaHNI0 (DYHKLWIA

MpuMeHeHMe  NpOM3BOAHOM  BTOpPOro  nopsigka K
NCCNE0BaHNIO (DYHKUMM Ha BbIMYKNOCTb rpaduka U
HaxoXaeHne ToYekK nepervnba

TeopeTuueckoe sanatTne. ACUMMOTOTHI

IMoHATME aCUMMTOTHI, Crnoco6bl nX onpeaeneHus.

TeopeTnueckoe 3aHaTue. VIccneaoBaHme QYHKUMA W
MOCTPOEHNE rpadrKoB

O6Las cxema MccneaoBaHnst PYHKUMIA U MOCTPOEHNS MX
rpagMKoB.

TeopeTnyeckoe 3aHATUE. Hanbonbliee M HamMmeHbLUee
3HaYeHVs (PyHKLMN

Haxo>|<,qu|/|e HanbO/bLLEr0 W HaUMEHbLLEr0 3HaYeHWi
(hYHKUWMIA.

TeopeTnueckoe 3aHsTue. [IpMMeHeHMe ﬂpOVISBO,D,HOVI
(hyHKLMM NpU peLLeHnn 3aa4 Ha ONTUMK3aLMI0
HaXO)KAEHMG HanbOMbLLEr0 W HaWMEHbLUEr0 3HAYEeHWI
(hyHKUMIA NpY peLLeHnn 3a1a4y Ha ONTUMU3ALMIO
MpakTuyeckoe 3aHATHE Ne13. HaxoxpaeHune
ONTUMaNbHOrO pe3ynbTaTa C MOMOLLbI) MPOV3BOAHOW B
NPaKTU4YeCKNX 3adavyax

Pasgen 7. MHOrorpaHHUKN N Tena BpateHuns
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MP55, MP56, MP57, P64, MPyHO,
MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, TPy8,
MPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP64, MNMPyHO

OK 04, OK 05, N1P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPy8,
MPytO

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP64, IMNMPytO

OK 03, /IP26, MP8, MP17, P64,
MPyLO

OK 01, MK 1.4, NP23, /IP24, JTP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPIO, MP12, MP13, MP17,
MP18, MPO, MP21, MP36, MP42,
MP46, MP64, MPytO, MPyIO



Tema 7.1.
MHororpaHHble
yr/bl. Bbinyksbie
MHOTOrpaHH1KN

Tema 7.2.
Mpu3ma

Tema 7.3.
Mapannenenunes,
Kyb. CeueHve Kyba,
napannenenunega
Tema 7.4. Nnpammga

Tema 7.5.

bBokoBas 1 nonHasa
NMOBEPXHOCTb
npu3Mbl, NUPamnbl

TeopeTuueckoe 3aHATUeE. MHororpaHHole YIbl.
BbInyk/ble MHOrOrpaHHUKK

MHororpaHHble  Yr/bl. [MoHATME  MHOrorpaHHuKa.
Bbinyknble MHOrorpaHHuKW. Teopema Jinepa. Pa3BépTka
MHOrorpaHHuKa. [pasuibHbIE MHOTOrPaHHUKN
TeopeTnueckoe 3aHaTue. Npr3ma

OnpegeneHvie npu3smbl. pamaa 1 npaBuibHaa NPU3MbI.
HaknoHHas npusma. OCHOBHbIE 3/1EMEHTbI

TeopeTuueckoe sanaTue. [lapannenenunes, Kyo6
Mapannenenunep, CBOICTBA NPAMOYro/IbHOro
napannenenunega, ky6. CeyeHune Kyba, napannenenunesa

TeopeTnueckoe 3aHatue. [Nnpammnaa

OnpegeneHve  nupamugbl.  [paBunbHaa  nupamua.
YceuéHHaa nupamuga. Tetpasgp. OCHOBHblE 3/IEMEHTBI.
CeueHue nmpamnppl.

TeopeTnyeckoe 3aHATUE. HaxoXpaeHne  3/1eMeHTOB
MHOTrorpaHHMKoOB

TeopeTuueckoe saHaTne. bOKOBas 1 MosiHas MOBEPXHOCTb
MNPU3Mbl, MUPaMUgb!

Mnowaas 6GOKOBOM M MOMHOM MOBEPXHOCTU MPU3MBbI,
nupamngp!

TeopeTuueckoe saHaTue. HaxoxaeHne 60KOBON 1 NOMHOWA
MOBEPXHOCTU NPU3MbI N NMAPaMndbl
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OK 04, OK 05, JIP8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

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

OK 04, OK 05, MNP61, MNMP610, MNPy14

OK 04, OK 05, JIP8, /IP33, 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, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
Mnpy14
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15



Tema 7.6.
CummeTpust B Kyo0e,
napasnnenenvnese,
npu3mve, NMpaMuae

Tema 7.7.
LUnnnHgp, ero
CoCTaBffAoLpE.
CeueHvie unnnHapa

Tema 7.8.
KoHyc, ero
COCTaBNAOLLME.
CeyeHue KoHyca

Tema 7.9.
YCeUeHHbI KOHYC.
CeyeHue yCeYeHHOro
KOHyca

Tema 7.10.

LLlap n chepa, nx
ceyeHnst

TeopeTnueckoe 3aHaTue. CUMMETpUA B  KyOe,
napannenenunege, Npusme, nupammne

C/MMeTpPUS OTHOCUTENIBHO TOYKMW, I'IpﬂMOI7I, MI0CKOCTW.
CummeTpusi B Kybe, Nnapannenenunese, npusmMe, nupamuaie
MpakTuyeckoe 3aHaTue Neld. [IpMMeHeHWe MeToda
CUMMETPUN B 3afia4ax C NPakKTUHECKUM coep>KaHNEM

TeopeTuyeckoe 3aHatue. LIMAWMHAP W €ro OCHOBHbIE
anemeHTbl. CeyeHve UUInHApa

LInnnHAp v ero oCHOBHbIe 3neMeHTbl. OCHOBaHUS, BbICOTa,
obpasytoLan, passepTka. CeyeHUs 1 pasBEPTKU LUIMHAPA.
OceBble CeYeHUs 1 ceyeHus, napaisiesnbHble 0CHOBaHUIO
TeopeTnueckoe 3aHsTme. KOHYC, ero cocTaBnfmoLLue.
CeyeHwne KoHyca

KoHyc n ero snemeHTbl. CeueHne KOHyca (napasnenbHoe
OCHOBaHMIO M MPOXOAsLLee Yepe3 BepLUMHY), KOHUYecKue
ceyeHus. Pa3BepTKa KOHyca

TeopeTnueckoe 3aHaTue. YCEUEHHbIN KOHyc. CeueHume
yCeYeHHOro KoHyca

YceueHHbIn KOHyC. Ero obpasytowlas v Bbicota. CeyeHue
yCEYEeHHOro KoHyca

TeopeTuueckoe saHaTue. LLlap v cihepa, nx ceyeHus

Lap un ciepa. B3aMmMHOe pacnonoxeHve cepbl U
nnockocTu. CeyeHue wapa, cgepsbl
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OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,

MPy14, MPy16

OK 01, MK 1.3, /IP14, NP23, JIP24,
NP25, 7IP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 1P61, MP610, MPy14, MPy16

OK 04, OK 05, /IP8, JIP33, 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, P61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14



Tema 7.11.

bBokosas 1 nonHas
MOBEPXHOCTb
LUMNNHAPA, KOHYCa,
cthepsl

Tema 7.12.

bokoBas 1 nonHas
MOBEPXHOCTb
nupamupl, NPU3Mbl
Tema 7.13.
MoHsTHe 06 06bEME
Tena. OTHOLUeHWe
06bEMOB NMOA0OHbIX
Ten

Tema 7.14.
KombuHauum
MHOrOrpaHHUKOB U
Ten BpaLleHus

TeopeTnueckoe 3aHaTue. BOKOBaA M NOMHAA NOBEPXHOCTb
UMNMHAPA, KOHYCa, Cepbl
BokoBas 1 MosiHas NOBEPXHOCTb LMAMHAPA, KOHYCa, cdepbl

TeopeTnueckoe 3aHaTue. bOKOBas 1 NoMHaA NOBepPXHOCTb
nnpamMmngbl, NPM3Mbl
BokoBas 1 No/HasA NOBEPXHOCTL NUpamMuabl, NPU3MBbI

TeopeTnueckoe 3aHATue. [lOHATUME 06 06bEME Tena.
OTHoLLEHNe 06bEMOB MOAOGHbIX Ten

O6beM Kyba 1 NpsamMoyronbHOro napansenenunesa. O6bvem
npu3mbl 1 unnHapa. O6beMbl Npamuapbl U KoHyca. O6bem
Lapa. OTHoweHue 06bemoB NMofo6HbIX  Ten.
"feOMeTpUYECKUiA CMbICN onpedenvTens 3-ro nopsaka
Teopetuueckoe saHsaTue. KOMOMHALMM MHOrOrpaHHUKOB
1 Ten BpaLLeHus

Kom6rHaumm reomeTpuyeckmx Ten

MpakTunyeckoe 3aHATHE Ne 15. PelleHwne 3afav
MPUKNAAHOrO  XapakTepa Ha BblUMCNeHMe nollajei
MOBEPXHOCTEN reOMeTPUYECKUX Ten

MpaKTnyeckoe 3aHATNE Ne 16. PelleHne 3ajad
NnpuKnagHoro Xapaktepa Ha BbIYUCMEHUE 06bEMOB
I'IOBerHOCTef/'I FreOMETPUYECKUX TEN
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OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, MP610,
MPy14, MPy15

OK 04, OK 05, JIP8, /TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P61, MP610,
MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P61, MP610,
MPy14
OK 01, MK 1.4, P23, NP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.4, NP23, NIP24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPW, MP17,



MpakTnyeckoe 3aHATNeE Nel7. Vcnonb3oBaHume
KOM6I/IHaLl,I/II7I MHOrorpaHHMKoB W1 Ten BpaleHua B
MNPaKTUKO-OPUEHTUPOBAHHbBIX 3aavax

Pasgen 8. MepBoobpa3Hasd GYHKLUUMN, ee NTPUMEHEHMUE

Tema 8.1.
MepBoo6pasHas
(hyHKUmK. MNpasuna
HaXOXAeHWS
nepBo06pasHbIX

Tema 8.2.
HeonpeaeneHHbIn
NHTerpan

TeopeTnyeckKoe 3aHATHE. I‘IepBoo6pa3Haﬂ YHKUMN.
lMpaBunia HaXoX4eHWs NepBoo6pa3HbIX

3afiaya 0 BOCCTAHOB/IEHWM 3aKOHa ABUXKEHWS MO U3BECTHOW
ckopocTu. TloHATME uHTEerpupoBaHusd. O3HakoMmneHue C
MOHATMEM WHTerpana W nepBoobpasHoM Ans  (yHKLMK
y=f(x). PelieHne 3aga4y Ha CBSi3b MEpBOOOpasHON U ee
NMPON3BOAHON, BbIYMC/EHME MepPBOO6GPA3HOWM ANA LaHHOW
(yHKUMKM.  Tabnvua  dopMyn  4iF HAXOXAEHUA
nepsoobpasHbIX.  M3yyeHnme  npaBuia  BbIYWC/IEHUSA
nepBo06pasHoi

TeopeTnyeckoe 3aHsATHUE. Heonpe,qeneHHbll?l NHTErpasl.
Haxo)kaeHne HeornpegeneHHoro nHTerpana
HeonpeenéHHbIi MHTerpan u ero ceolicTea. ViHTerpansl ot
OCHOBHbIX 3/1EMEHTapHbIX (PYHKUMIA. HenocpeLcTBeHHOE
WNHTErprpoBaHve

TeopeTnueckoe 3aHsTue. HaxoXXgeHWe HeonpeaenéHHOro
WHTerpasia MeToLOM 3aMeHbI NepeMeHHO

VHTerpnpoBaHue QyHKLMA METOAOM 3aMeHbl NMepeMeHHOM
KoHTponbHada paboTa

CamocTodaTenbHas pa60Ta
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MP18, MP19, MP21, MP36, MP42,
MP46, P61, MNMP610, MPy15, MNMPy18
OK 01, MK 1.4, P23, NP24, J1P25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, NMP610, MNPy14, MNPy18

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1P64, IMNPyHO

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

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, MNMPyHO



Tema 8.3.

Mnowanp
KPUBOJIMHENHOM
Tpaneuun. ®opmyna
HblOTOHA -
NelibHnua

Tema 8.4.
BbluncneHue
onpefeneHHoro
NHTErpana

PelleHne  WMHAMBMAYa/lbHbIX  3adaHWiA  no  pasgeny
«MHOrorpaHH1KIN 1 Tena BpaLLeHs»

TeopeTuueckoe s3aHaTue. [110OWAAb KPVBOJIMHENHON
Tpaneummn. dopmyna HetoToHa - JlelibHuLa

3ajaun, npuBOAAWME K  MOHATUIO  OMpPeAeneHHoro
WHTerpana - O BbIYUC/IEHUN NJIOWAAN KPUBOIMHENHOWA
Tpaneyuu, 0  MNepeMelleHnn  TOYKMW. MoHsATHNE
onpesenéHHoro UHTerpana. "eOMeTpUYeCKmnin 7
(hM3NYECKMIA CMbICN ONpefeNieHHOro uHTerpana. dopmyna
HbtoToHa— JlelibHuMua

TeopeTnueckoe 3aHsaTue. BbIUACNEHNE ONpPeLeneHHOro
MHTerpana

BbluncieHve WHTerpasioB MeTOLOM HemnocpeACTBEHHOro
WHTErpupoBaHus.  BblumcneHne WHTerpasoB  MeTOLOM
3aMeHbl NepeMeHHON

MpakTnyeckoe 3aHATKE Ne18. PeLueHne 3ajad
reoMeTPUYECKOro COAEPXKaHNs C MOMOLLbHO onpesenéHHOro
NHTerpana

MpakTuueckoe 3aHsTme  Nel19. PeweHue  3agavy
(PM3NYECKOrO COZIEPKAHMA C MOMOLLBIO  OMPeaenEHHOro
MHTErpasa

Pasgen 9. CteneHn n KopHu. CTeneHHas PyHKLNSA
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OK 04, OK 05, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, IMNMPyHO

OK 01, MK 1.3, P14, N1P23, /1P24,
NP25, N1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, MPytO, MPyIO
OK 01, MK 1.3, P23, /IP24, NIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPytO, MPy18



Tema 9.1.
CreneHHas (hyHKUMA,
ee CBOICTBa

Tema 9.2.

CsolicTBa CTENEHN C
paunoHa/IbHbIM U
ﬂ,eVICTBMTeﬂbeIM
nokKasatenamm

Tema 9.3.

TeopeTnueckoe 3aHaTue. KOPHM nN-OM CTENeHN U3
[EeNCTBUTENBHOIO Yncna

MOHATME KOPHA N-0i CTENeHN U3 AeACTBUTENLHOMO Yncna
TeopeTnueckoe 3aHAaTUe. PYHKUUM Y = yX, NX CBOWCTBA
N rpauKm.

®PyHKUMM Yy = VX KX CBOICTBA U rpadinikm.

TeopeTuueckoe 3aHatue. CBOWCTBA KOPHS N-i CTEMEHW.
Mpeobpa3oBaHME BbIPAXKEHWNIA C KOPHAMM N-0iA CTEMNEHN
CeoiicTBA KOpHA  n-in  cTeneHun.  [Npeobpas3oBaHue
NPPaLMOHASIbHBIX BbIPXKEHWIA.

TeopeTuueckoe 3aHaTue. CTeneHW C pauuoHaIbHbIM Y
[EVCTBUTENbHBIM NOKasaTeNsaMm

CTeneHu ¢ LenbIMy NoKasaTensamMm, nx coictea. CTeneHn ¢
pauVoHa/ibHbIMWU U AeACTBUTENbHBIMU MOKa3aTensMun, mx
CBOiACTBa

Teopetnueckoe 3aHsTue. CTEMNEHHbIE, (*)yHKLWIVI, nx
CBOWCTBA U rpafmku

OnpepgeneHve cTeneHHoM PyHKUuK. CBOMCTBA U rpatinKm
CTeNeHHbIX (DYHKLWI B 3aBUCUMOCTHY OT BMAA NOKa3aTess
TeopeTnueckoe saHaTue. [ paPuyeckne MeToabl peLLeHns
YPaBHEHW W HEPaBEHCTB, COAepXalWmX CTeneHHble
hyHKLMN

["pachrueckmne MeToAbl peLleHNs YpaBHEHUIA N HEPaBEHCTB,
CoAepXalyx CTeneHHble PyHKLUn

TeopeTuueckoe 3aHaTue. PelleHWe uMppaUMOHaIbHbIX
ypaBHEHWIA
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OK 04, OK 05, JIP8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P62, MPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, TPy,
MPy8

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP62, IMNPy6

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP62, MNMPy6

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNMP65

OK 04, OK 05, N1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, IMNP62,
P65, INPy8

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



PeweHne

MppaLMOHa/bHBIX

YpaBHEHWUIA 1
HepaBeHCTB

PaBHOCUNBHOCTb MPPaLMOHANbHBIX YpaBHeHWUIA. MeToabl UX
peLleHuns. PelleHre nppauyoHanbHbIX YpaBHEHWA
TeopeTuyeckoe 3aHaTue. PelleHne wnppauMoHaIbHbIX
HepaBeHCTB

PaBHOCM/ILHOCTL MppaLMoHaIbHbIX HepaBeHCTB. MeToapbl
NX peLLieHns. PelleHre nppaumoHanbHbIX HEPaBEHCTB

Pasgen 10. MokasaTenbHaa QYHKLUNA

Tema 10.1.
NokasaTenbHas
(hyHKUMSA, ee
CBONCTBaA
Tema 10.2.
PeLleHve
nokKasare/ibHbIX
ypaBHEHUI 1
HepaBeHCTB

Tema 10.3.
Cucrtembl
noKasare/ibHbIX
ypaBHeHNI

Teopetnueckoe 3aHaTue. [MOKa3aTeNbHble PYHKUMW, KX
CBOWCTBA U rpaurKm

CTeneHb C NPOW3BO/bHbLIM AENCTBMUTENbHLIM MOKa3aTeseM.
Moka3zarenbHas (hyHKLMSA, ee CBOMCTBA rpadmK.
TeopeTuueckoe 3aHaTue. PelleHMe noOKasaTe/lbHbIX
ypaBHEHWIA

PeLueHve rnokasare/ibHbIX ypaBHEHWI MEeTOA0M
ypaBHMBaHUA MOKa3aTesiel, MeTOLOM BBEAEHWS HOBOW
nepemMeHHOIA.

TeopeTnyeckoe 3aHATUE. PellleHne noka3aTe/ibHbIX

HEpPaBeHCTB
PelueHVe noka3aTebHbIX HEPABEHCTB
TeopeTuyeckoe 3aHATHE. PellieHne CUCTEM

MoKasaTe/lbHbIX YpaBHEHUI

PelLeHWe cCTEM NOKa3aTe/lbHbIX YpaBHEHMWIA
MpakTtuueckoe saHaTue Ne20. PelleHMe noKasaTenbHbIX
YPaBHEHWUIA, CUCTEM YpaBHEHWIA
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MP55, MP56, MP57, NP62, MP63,
MPy7

OK 04, OK 05, J/IP8, /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, P65, MPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, TPy,
MPy7

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MNPy7
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7



MpakTuueckoe saHaTue Ne21. PelleHMe MokasaTe/bHbIX
HEepPaBeHCTB

Pasgen 11. Norapungmbl. Jlorapugpmnyeckas GyHKUmMA

Tema 11.1.
Norapugm umncna.
CsolicTBa
norapudgmos

Tema 11.2.
JNorapugmnyeckme
(yHKUMK, UX
CBOWCTBA 1 rpatnku
Tema 11.3.
MpocTeiwme
norapumMmyeckune
ypaBHeHUA

TeopeTuueckoe saHaTue. Jlorapugm yncna

MoHsATVe norapudma uymcna. OCHOBHOE florapumMmyeckoe
TOXAeCTBO. PopMy/ia nepexosa OT /I0rapudmMoB no oLHOMY
OCHOBaHWIO K fiorapumam Mo  Apyromy OCHOBaHWIO.
[JecATnyHble 1 HaTypaibHble forapudmbl. MNpeacTtasneHve
norapugma ¢ NPon3Bo/IbHLIM OCHOBaHNEM Yepes AecATUYHbIE
N HaTypa/IbHbIE.

TeopeTuueckoe saHaTue. CBOWCTBA norapupmos
CsolicTBa norapucgmos. JNorapnmypoBaHme 7
MOTEHLMPOBaHVe alrebpanyeckmX BblpaXeHWn. BbluncieHve
norapugma Ymcna ¢ NPon3BosIbHbIM 0CHOBAHWEM
TeopeTnueckoe sansaTue. JIorapupmMmyeckmne yHKLUN, NX
CBOWCTBa W rpafmku

Norapummueckas QyHKLUKS, ee CBOWCTBA, rpaduK.

TeopeTuueckoe sanaTue. [pocTeiiune norapummyeckmne

YPaBHEHUS
MOHATUS  MPOCTEMLWIMX  NOTAapUPMUUYECKUX  YPABHEHWIA.
OCHOBHble TEopeMbl NPUMEHeHNS MeTO/10B

norapuMmUpoBaHns 1 NOTEHLMPOBaHUS.

TeopeTuueckoe 3aHaTue. PelleHWe NOrapuPMmUUecKnx
YpaBHEHWUI

MeTog, 3aMeHbl NepeMeHHbIX
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OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, IMNMPy7

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP62, MNMPy6

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P62, TPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TTP62, P65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P62, MNP63,
MPy7



Tema 11.4.
PelueHne
norapugmMmUyeckmx
HepaBeHCTB

Tema 11.5.
Cuctembl
norapupMmUYecKnx
ypaBHeHWiA

Tema 11.6.
AnddepeHymposa-
HMe MOKa3aTe/IbHOM U
noraputMn4ecKo

(hyHKLMIA

TeopeTuueckoe 3aHaTue. PelleHue ﬂorapl/l(le/ll-leCKl/IX
HepaBeHCTB
PeLuieHne norapuimMmnyecknx HepaBeHCTB

TeopeTuueckoe saHaTue. [ papuyeckre MeETOAbI peLLeHNs
YPaBHEHWIA 1 HEPaBEHCTB, COAEPXKaLLMX SIorapupmMmyeckme
(OyHKLMK

PelleHVie NOrapuMUYECKUX YpaBHEHUA W HepaBeHCTB
(hYHKLMOHAIbHO-TpadmyecKUM METOLOM.

TeopeTnyeckoe 3aHATNeE. PellieHne CUCTEM
noraputMUYeCKnX ypaBHeHU

AJITOPUTM peLLEHNS CUCTEMbI YpaBHEHUIA. PaBHOCW/IbHOCTb
NOrapuPMUYECKNX YpaBHEHWUIA 1 HEPaBEHCTB
MpakTuueckoe sanatue No22. MNMpuMeHeHe norapmpma B
npupoae 1 TeXHUKe

TeopeTuueckoe 3aHaATUeE. AnddepeHumpoBaHme
MoKasaTeslbHOWN 1 NorapumMmUUecKor PyHKLNIA
Bblumncnenwe MPOV3BOAHbIX MoKasaTe/lbHOM
NOrapuMUYecKon QyHKLWi

"

Pasgen 12. MHoXecTBa. 9N1eMeHTbl Teopuu rpacos

Tema 12.1.
MHoO)ecTBa

TeopeTuyeckoe 3aHaTue. MHOXecTBa

MoHATMe MHOXecTBa. [MogmHOXecTBo. Onepauum C
MHO>KeCcTBamMu

MpakTuyeckoe 3aHsaTue Ne23. PelleHVe NpPUKNaLHbIX
3a/la4 C NMoMOLLbH0 OMepaLynii ¢ MHOXECTBaMMU.
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OK 04, OK 05, N1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, TNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP62, MP63,
P65, MPys

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P62, MP63,
MPy7

OK 04, OK 05, JIP8, JIP33, 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, TPy6, NMPytO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, Py2
OK 01, MK 1.4, N1P23, IP24, NNP25,
NnP26, MP1, MP2, MP3, MP4, MP5,



Tema 12.2.
I"padhbl

Pasgen 13. OneMeHThl
Tema 13.1.

OCHOBHble NOHATUSA
KOMOVHATOPMKM

Tema 13.2.
BeposaTHOCTb
cobbITUSA

Tema 13.3.
OCHOBHble TEOpEMb!
Teopuu
BEPOATHOCTEN

TeopeTuueckoe saHatue. [ padbl

MoHaTMe rpacgha. CBA3HbLIA rpad, AepeBo, LUMKA rpad) Ha
MNAOCKOCTH

MpakTuueckoe 3aHsaTue Ne24. [1pUMeHeHue rpanOB K
peLlleHnto 3anay

KOM6I/IHaTOpI/IKI/I, CTATUCTUKN N Teopun BepOﬂTHOCTeVI
TeopeTuueckoe 3aHATue. OCHOBHbIe MOHATUS
KOMOMHATOPMKK. PelleHMe 3agad Ha MNOACYeT u4ucna
MepecTaHOBOK, COMETaHWI N pa3MeLLEHWIA

MepecTaHOBKK, pa3MeLLEHNs, COYeTaHNs

TeopeTuueckoe saHaTue. BEepOATHOCTb COOLITUSA
CnyvaitHblil onbIT. CnyvaiiHoe co6biTue. [pOCTPaHCTBO
aNeMeHTapHbIX  UCXxofoB.  Knaccudmkaums  COObITUNA.
BeposiTHOCTL  cO6bITUA  (Knaccuyeckoe, cTaTUCTM4Yeckoe’
onpegeneHns). JencTBuma Hag coObITUAMM

TeopeTuueckoe saHaTue. OCHOBHble TEOPEMbl TEOPUU
BEPOATHOCTENA

CnoxeHve  BeposiTHocTe  HeszaBucuMble  COOLITUS.
YMHOXeHVe BEPOSTHOCTEN. Y CNOBHas BEPOSTHOCTb.
TeopeTuueckoe saHatue. Popmyna balieca. Popmyna
bepHynnm
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N

MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy2, MPy18
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy3
OK 01, MK 1.4, P23, NIP24, NIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INPy4

OK 03, /IP26, MP8, MP17, MP68,
. MPy13

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

OK 03, /P26, MP8, MP17, MP68,
MPy13



Tema 13.4.
JuckpeTHas
CnyyaiiHas
BE/INYMHA, 3aKOH ee
pacnpegfeneHus
Tema 13.5.

3agaun
MaTemMaTLU4ecKom
CTaTUCTUKN

dopmyna MOMHON  BepoATHOCTM,  (hopMmyna  bBalieca.
[MoBTOpHbIe UcnbITaHUA. dopmyna bepHyniu

MpakTuyeckoe 3aHATUE Ne25. MMpumMeHeHne
BEPOATHOCTHbIX METOAO0B Mpu pPeEHNN TMPaKTUYECKNX

3aau

TeopeTuueckoe 3aHATUeE. JuncKkpeTHas CﬂyanIHaﬂ
BeNM4YMHa, 3aKOH ee pacnpeneneHns

Buabl cnyyaliHbIX BenuuuH. OnpefeneHne AUCKPETHOW
C/ly4YaliHOW BeNMYMHBI. 3aKOH pacnpefeneHns ANCKPeTHOM
C/lyYainHOW BeNIMYNHbLI. Ee uncioBble XapaKTepucTuKm
TeopeTunueckoe 3aHaTue. 3afaun MaTemaTn4ecKonm
CTaTUCTUKW.  CTaTUCTUYeCcKue  XapakTepucTuku  psaga
HabnoLaeMbIX AaHHbIX

BapvaunoHHbIin pag. TloMroH 4actoT M ructorpaMma.
CTaTtuCTUYecKMe XapakTepuCTMKM psaja  HabnoLaeMbIxX
AaHHbIX

MpakTuueckoe 3aHaTue Ne26. CoOCTaB/feHMe Tabnuy u
AnarpammM Ha npaxkTuke

MpakTuueckoe 3sanaTtme No27. HaxoXpgeHwe cpegHUX
XapaKTePUCTUK, HAOMOAAEMbIX JaHHbIX Ha MPaKTVKe
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OK 01, OK 03, MK 1.4, J1IP23, N1P24,
npP25, 1P26, MP1, MP2, MP3, MP4,

2 MP5, MP6, MP10, MP12, MP13,

MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP68, MNMPy13, MNMPy18

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

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

OK 01, OK 03, INK 1.4, P23, /1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, NMPy12, MNMPy18
OK 01, OK 03, MK 1.4, 1P23, J1P24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, NMPy12, MPy18



Pasfen 14. ¥YpaBHeHMA N HepaBeHCTBaA

Tema 14.1.

O6Lume meToap!
peLLeHns ypaBHEHW,
HEpPaBEHCTB, CUCTEM

Tema 14.2.
YpaBHeHMA n
HepaBeHCTBa C
MOAy/iem

TeopeTuyeckoe 3aHsiTue. PaBHOCWUIbLHOCTb ypaBHEHMVI.
O6liMe  MeToAbl  pelleHWUs  YPaBHEHWA,  CUCTEM.
PaBHOCWU/IbLHOCTb HEPABEHCTB

OnpepgeneHus. OCHOBHble  Teopembl paBHOCUIbHbLIX
nepexogax B ypaBHeHUAX. O6LMe MeToAbl pPeLIeHus
YPaBHEHWUIA: Mepexof OT paBeHCTBa (DYHKUMIA K PaBEHCTBY
aprymMeHTOB A1 MOHOTOHHbIX  (DYHKUMIA,  MeToq,
pasnoXxeHna Ha MHOXWTENW, METOoA BBeAEHUA HOBOWA
NepeMeHHON,  (PYHKUMOHaNbHO-rpanyecknin -~ MeTopa,
OCHOBHble  Teopembl  PaBHOCU/bHBLIX  Mepexojax B
HepaBeHCTBax.

MpakTuyeckoe 3aHaTue Ne28. PelleHMe HepaBeHCTB
METOA0M NHTEPBa/I0B

TeopeTnueckoe 3aHsTue. YPaBHEHUA U HepaBeHCTBa C
mofaynem

OnpegeneHve  mogyna.  PackpbiTve  Moayns Mo
onpefeneHnto. pocTeilune ypaBHEHUS C  MOAY/IEM.
MpyMeHeHMe paBHOCW/bHBLIX MEPexXoAoB B OMNpeaenieHHbIX
TUNax ypaBHEHWI ¢ MogyneM. MpocTeillne HepaBeHCTBa C
mogynemMm. [IpuUMeHeHVe pPaBHOCW/bHbLIX MepexofoB B
onpefeneHHbIX TUNax HepaBeHCTB C MOAY/1EM
MpakTuyeckoe 3aHaTue Ne29. PelleHMe ypaBHeHI/IVI c
MOZYy/1eM
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OK 04, OK 05, JIP8, JIP33, 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, 1P614, MNPyl

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, IMP614, IMNMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P614, MPy1,
MPy7



Tema 14.3.
YpaBHeHUs n
HepaBeHCTBa C
napameTpamu

Tema 14.4.
YpaBHeHUA ©
HepaBeHCTBa C ABYMS
nepeMeHHbIMU

TeopeTnyeckoe 3aHATUE. YpaBHeHl/lﬂ N HEPaABEHCTBa C
napameTpamu

3HaKOMCTBO C napameTpom. [lpocTeiiluve ypaBHeHWs ¢
napameTpoMm. MpocTeiilume HepaBeHCTBa C NapaMeTpoM
MpakTuueckoe sanaTue Ne30. PelueHune ypaBHEHUI C
napaMeTpamu

TeopeTuueckoe 3aHsTue. YPaBHEHWUA, HepaBeHCTBA WU
CUCTEMbI YPaBHEHWI 1 HEPABEHCTB C ABYMS NMepeMeHHbIMU

MpakTtuueckoe 3aHsTme  Ne3l. PelleHne  3ajad
NPUKNagHOro XapakTepa, CBOAALUMXCS K COCTaB/IEHUIO
ypaBHeHW
MpakTuueckoe 3aHaTMe  Ne32.  PelleHne  3agad
NPUKNaAHOro XapakTepa, CBOAALUMXCH K COCTaB/IEHWIO
HepaBeHCTB

MpakTuueckoe 3aHaTue  Ne33.  PelleHne  3ajad
NPUKNagHoOro XapakTtepa, CBOAALLUMXCA K COCTaB/IEHUIO

CMCTEM YpaBHEHWIA

MpakTuueckoe saHsTne Ne34. PellieHMe TEKCTOBLIX 3ajau
MPOgeCCMOHaNBHOMO COLePXKaHNs
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OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,

MPy7, MPy8

OK 04, OK 05, P63, MP66, MPy1,
MPy7, NPy8

OK 04, OK 05, /1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MP66,
MPy1, NPy7, NMPy8
OK 04, OK 05, N1P8, JTIP33/MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MP66,
MPy1, MPy7, NMPy8, MNMPy18

OK 01, MNK 1.4, IP23, J1P24, NNP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,



MP46, MP63, MNP66, MPy1, MPy7,

MPy18
KoHTponbHaa pa6oTa 1 —
MpomexxyTouHasa aTtTecTaumnsa (3K3ameH) 12 —
Bcero: 315 40
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3. YCNOoBUA PEANTNSALNUN MPOITPAMMbBI YYEBEHOI' O NMPEAMETA

3.1. MaTepunanbHO-TeEXHNYECKOE obecrneyveHue

Ona ocBoeHMss nporpammbl yyebHoro npeagmeta OOIlMy.07 Martematuka B
OBMOY «KOMT» nmeetcsa yyebHblil KabuHeT «MaTtemaTuka. CTaTucTuKa.
MomeuleHne KabuHeTa OCHaWEHO TUMOBbIM 060pyAOBaHWMEM, B TOM 4uche
cneymnann3npoBaHHOW yyebHOMW Mebenbo U cpefcTBaMn 06yYeHUs,, HEOOXOLUMbIMU
AN5 BbINOJIHEHNSA TPeboBaHNIN K YPOBHIO NOATOTOBKM 06y4atoLmMxcs.
OcHalleHne y4yebHOro kabumHera:
- nocajo4Hble MecTa rno Ko/Im4yecTBy 06yyaroLmxcs;
- paboyee MeCTO npenojasaress;
- yepTeXHble UHCTPYMEHTbI: IMHENKA, 3NNUMC, TPAHCMOPTUP;
- CTepeoMeTpPUYeCcKne Mogenn MHOTOrpaHHMKOB 1 TeN BpaLleHUs;
- 3aflaHunA 419 KOHTPO/IbHbIX paboT;
- NpoMeccnoHaNbHO-0PUEHTUPOBAHHbIE 3aflaHNS;
- 3K3aMeHaUNoHHble Matepuanbl.

TexHnyeckne cpeactasa 0byyeHuUs:

- NEepPCOHasbHbIA KOMMNbLIOTEP C IULEH3NOHHBIM NPOrPaMMHbIM 06ECMEeYEHNEM;
- NPOEKTOP C 3KpaHOM.

3anbl:

Bnbnnoteka, YnTanbHbIM 3a0 C BbIXOAOM B CeTb IHTEpHET.

3.2. H(hopMaLMoHHOe o6ecneyeHme peanunsagmm nporpaMmbl

Ona peanusauuu nporpamMmmbl B 6ubnmoteyHom ¢oHge OBMOY «K3AMT»
MMEKTCA MeyaTHble N 3N1eKTPOHHbIEe 06pa3oBaTe/ibHble U NHPOPMaLMOHHbIE PeCcypCbl
A5 UCMNO/Ib30BaHMA B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUKMN

1. Martematuka: anrebpa M Hayana MaremMaTM4yecKoro aHaausa, reomeTpus.
Anrebpa v Havyana matematnyeckoro aHanusa: 10 Kn.: 6a30Bblii YPOBEHb: YY4EOHUK B 2
yactax. Yacte 1 / A.I'. Mopgakosuy, l.B. CemeHoB, JI.A. AnekcaHgposa, E.J.
MappaxaeBa. - 2-e u3fg., ctep. - Mocksa: lNpoceeweHune, 2022.

2. MatemaTuka: anrebpa ¥ Hayana MaTtemMaTMYeCKOro aHanusa, reoMeTpus.
Anrebpa n Hayana MmatemaTmyeckoro aHanmsa: 10 k.. 6a30Bblii YPOBEHb: YYEOHUK B 2
yactax. Yacte 2 / A.I'. Mopakosuy, .B. CemeHoB, JI.A. AnekcaHgpoBa, E.J.
Mappaxaesa. - 2-e u3f., cTep. - Mocksa : [pocBelleHune, 2022.

3. MaTtemaTuka: anrebpa M Havasa MaTeMaTUYecKoro aHanusa, reoMeTpus.
Anrebpa n Hayana MatemaTMyeckoro aHanmsa: 11 k.. 6a30Bblil YpOBEHb: YYEOHUK B 2
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yactax. Yacte 1 / A.I'. Mopgakosuy, .B. CemeHoB, JI.A. AnekcaHgposa, E.JI.
Mappaxaesa. - Mocksa: lNpocselleHune, 2021.

4, MaTtemaTmka : anrebpa M Hayasa MaTeMaTWYeCKOro aHanmsa, reoMeTpus.
Anre6pa 1 Hayana maTemaTu4eckoro aHanmsa: 11 kn.: 6a30Bblli YPOBEHb: YUEOHUK B 2
yactax. Yacte 2 / A.l'. Mopagkosuy, I.B. CemeHoB, J1.A. AnekcaHpposa, E.J.
MappaxaeBa. - Mocksa: lNpocseleHune, 2021

3.2.2. JONONHUTENbHbIE NCTOYHUKN

1. boromonos, H.B. Matemartunka: y4ebHUK ans cpefHero npodeccnoHasbHOro
obpasoBaHua / H. B. boromonos, M. L. CamoitneHko. — 5-e u3fg., nepepab. n gon. —
Mockea: W3pgatensctBo  KOpant, 2024.— 401 c.—  (MpodeccmoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-07878-7. —  TeKCT : 3/IeKTPOHHbIA [/
O6pasoBaTenbHas nnatgopma KOpanT [caiiT]. — URL: https://urait.ru/bcode/536607

2. boromonos, H. B. Martematuka. 3agayn ¢ peweHnamu: yuyebHoe nocobue ans
cpeagHero npodeccnoHanbHoro obpasosaHua / H. B. boromonos. — 2-e u3f., UCnp. u
pon. — MockBa: W3patenbctBo HOpailt, 2024. — 755 c. — (IpodeccnoHanbHoe
obpasoBaHune).—  ISBN 978-5-534-16211-0. —  TeKCT:  3/IeKTPOHHbIA [/
O6pasoBaTenbHas nnatgopma KOpanT [canTt]. — URL: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpua: y4yebHoe nocobume AOnsa  cpefHero
npoteccroHanbHoro ob6pasosaHusa/ H. B. boromonos. — Mocksa: W34aTenscTBo
FKOpainT, 2024. — 108 c. — (lMpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-
09528-9. — TeKCT: 3neKTpoHHbIN // ObpasoBaTtenbHas nnatopma KOpanT [canT]. —
URL: https://urait.ru/bcode/536961

3.2.3. NHTepHeT-pecypcChl
1. EAMHas Konnekumn LUgpoBbiXx 06pa3oBaTefibHbIX pPecypcoB [DNEKTPOHHbIN
pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasi  3anekTpOHHas  wWwkona  [OnekTpoHHbIA  pecypc]  URL:
https://resh.edu.ru/

3. IHthoypok [SnekTpoHHbIN pecypc] URL: https://infourok.ru/
4. Pewy EID [3nekTpoHHbIn pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb N1 OUEHKA PE3YJ/IbTATOB OCBOEHWVA YYEBEHOI O
NMPEAMETA
KOHTpONb 1 OLeHKa pe3ynbTaToOB OCBOEHUS Y4e6HOro npegMeTa packpblBaroTcs
yepes AMCLUUMNAUHAPHbLIE pe3ynbTaTbl, HanpaBlneHHble Ha (hOPMUPOBaHME OBLIUX U
NpoheccCUoHanbHbIX KOMMETEHUWI/ NO pas3genam W Temam COAepXXaHus yuye6GHOro

Matepuana.

O6wasa /
npogeccnoHanbHas
KoMneTeHUWNA
OK 01. Bblbupatb Crnocoobsl
peLueHns 3agad

npocheccMoHabHOM
[eATeNIlbHOCTY
NMPUMEHUTENIbHO K Pa3/InyHbIM
KOHTeKCTam

Pasgen / Tema

BepeHue
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

Pa3gen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.6, Tema
7.14
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Tunbl OLEHOYHBIX

MepoOnNpuUATNIA

MuHN-coUnHeHne
TecTupoBaHue

YCTHbI onpoc
lNpeacTaBneHne pesynbTaToB
NPaKTUYecKnX paboT

BX0fHOW KOHTPO/b
TecTupoBaHue

YCTHbIN onpoc
MaTtemaTUyeCKnii AUKTaHT
MNpeactaBneHne pesynbTaToB
MPaKTUYeCKMX paboT
KoHTposibHas paboTa

YCTHbIA onpoc
MNpencTaBneHne pesynbTaToB
MpaKTUyecKnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MaTemaTMyeCcKnUii AUKTaHT
MpeacTasneHve  pesynbTaToB
npaKTUyecknx pabot
KoHTposibHas pabota

YCTHbIn onpoc

MpeacTasneHve  pesynbTaToB
npakTUyecknx pabot
TecTnpoBaHue

YCTHbIA onpoc
MaTtemaTnyecKnin AUKTaHT
MpencraBneHne  pesy/bTaToB
MPaKTUYecKmX paboT
KoHTponbHasa paboTa
TecTupoBaHue

YCTHbI onpoc
MaTtemaTuyeCcKuii AUKTaHT



OK 03. T[lnaHupoBatb U
peasin3oBbiBaTb COOCTBEHHOE
npocgeccroHanbHoe 7
NNYHOCTHOE pasBuUTKe,
npeanpUHYMaTENbCKYHO

[eATeNbHOCTb B
npogeccmoHansHo  chepe,
MCMOMb30BaTb  3HAHWA MO
NpaBoBOM 1  (pMHAHCOBOWA
rPaMOTHOCTU B Pas/IMYHbIX
YKM3HEHHbIX CUTYaLMAX

OK 04. AhheKTUBHO
B3aMMOAENCTBOBATb n
paboTaTb B KO/EKTMBE W
KOMaHze

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.3, Tema
135

Paspen 14, Tema 14.4

Pasgen 1, Tema 1.3

Pasgen 6, Tema 6.5

Pasgen 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 1.4

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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MpencraBneHne  pesynbTaToB
npakTUyeckunx pabot
KoHTposibHas pabota
TecTupoBaHue

Y CTHbIiA orpoc
MpencraBneHne  pesynbTaToB
npaKTUYecknx pabot
KoHTponbHas paboTa

YCTHbIN onpoc

MpencraeneHne  pesynbTaToB
MpaKTUyecKnx pabot
TecTnpoBaHue

YCTHbIn onpoc
MpeacTasneHne  pesynbTaToB

MpakTUyecKnx pabot
KoHTponbHas paboTa

YCTHbIN onpoc
MpeacTasneHne  pesynbTaToB
NpakTUYecKnx pabot
KoHTponbHas paboTa
BxogHOW KOHTPO/b

MpeacTasneHve  pesynbLTaToB
npaKTUyecknx pabot
TecTupoBaHue

YCTHBI onpoc
MaremaTnyeCcKnin AUKTaHT
MNpencTaBneHne  pesynbTaToB
MpaKTUYecKnx pabot
KoHTponbHasa paboTa
KoHTponbHas pabota
MpeactaBneHne  pesynbTaToB
MPakTUYeCcKnx paboT

BX0AHOW KOHTPO/b

lMpefcTaBneHne pesynbTaToB
npaKTUyecknx pabot
TecTnpoBaHue

YCTHbIA onpoc
MpeacTtasneHve  pesynbTaToB

MpaKTUyecKnx pabot
KoHTponbHasa pabota

YCTHbIl onpoc
lNpenctaBneHne pesynbTaToB
MPaKTUYecKMx paboT
KoHTposbHas paboTta



OK 05.
YCTHYIO U

OcyLulecTBnaTb

MUCbMEHHYO
KOMMYHMKaLMIO Ha
rocyfjapCTBeHHOM A3bIKe
Poccuiickoin  depepaunn ¢
Yy4YeToM 0CO6eHHOCTEN

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

Pa3gen 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

Pa3gen 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

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 1.4

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
MpeacTaBneHne  pesy/bTaToB
MpaKTUYecKnx paboT
KoHTponbHasa paboTa

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MpeacTaBneHne  pesy/bTaToB
NPaKTUYECKNX paboT
KoHTponbHas paboTta

YCTHbI onpoc
MpeAcTaBneHne  pesynbTaToB
MPaKTUYeCKNx paboT
KoHTponbHasa pabota

KoHTponbHasa paboTa
MpencTaBneHne  pesynbLTaToB
MPaKTUYecKnx paboT

YCTHbIli onpoc

KoHTposbHas paboTa
MaTemMaTUyeCcKnin ANKTaHT
KoHTponbHasa paboTa
lNpencTtaBneHne pesynbTaToB
npakTUyecknx pabot

YCTHbIn onpoc
MaTemMaTUyYeCKUiA ANKTaHT
KoHTposbHas paboTta
MpenctaBneHne pesynbTaToB
npakTUyecknx pabot

YCTHBI onpoc
MpencraBneHne  pesy/ibTaToB
npaKTUyecknx pabot

YCTHbI onpoc

KoHTponbHasa paboTta
MaTemMaTUyeCKnii ANKTaHT
KoHTponbHas paboTa
MpencraBneHne  pesynbTaToB
npakTUyecknx pabot

BX0fHO KOHTPO/b

MpeacTaBneHne  pesynbTaToB
npaKTUyecknx pabot
TecTupoBaHue

YCTHbIN onpoc
MaTemMaTnyecKnin ANKTaHT



couyanbHoro
KOHTEKCTa

Pasgen 3, Tema 3.1, Tema 3.2

Pasgen 4, Tema4.l, 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

Pa3gen 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

Pazgen 12, Tema 12.1, Tema
12.2

Paszgen 13, Tema 13.1

Pasgen 14, Tema 14.1, Tema
14.2, Tema 14.3, Tema 14.4
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MMpeacTaBneHne  pe3ynbTaToB
npaKTUyecknx pabot
KoHTponbHasa paboTa
TecTupoBaHue

MNpefcTaBneHne  pesynbTaToB
npakTUyeckunx pabot
KoHTposbHas paboTa
KoHTponbHas paboTa
lNpencTtaBneHne pesynbTaToB
MPaKTUYeCKNX paboT

YCTHbIN onpoc
MpenctaBneHne  pesynbTaToB
NPaKTUYecKnxX paboT

Y CTHbIA onpoc

KoHTponbHas paboTa
MNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot

YCTHbIN onpoc
MaTtemaTnyecKnin AUKTaHT
KoHTponbHasa pabota
MNpenctaBneHne  pesynbTaToB
MPaKTUYeCKnX paboT

MaTeMaTn4ecKunii AUKTaHT
KoHTponbHas paboTta
lNpencTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbI onpoc

KoHTponbHasa paboTa

YCTHbIA onpoc

KoHTponbHas paboTa
MpeacTaBneHve  pe3ynbTaToB
npakTUYecKnx pabot

YCTHbIA onpoc
MaTeMaTUyecKuii AUKTaHT
KoHTponbHasa pabota
MpencTaBneHne pesynbLTaToB
npaKTUyecknx pabot
MaTemMaTuyeCcKUii AUKTaHT
MpencTaBneHne pesynbLTaToB
npaKTUYecKnx pabot

YCTHbIIA onpoc
MaTeMaTU4eCKnUiA ANKTaHT
KoHTponbHas pabota

YCTHbI onpoc
MaTtemaT14yeCKnin AUKTaHT



MK 13. MNpeactaBnaTb
OTYETHOCTb MO KOHUTrypauuu
MporpaMmmMHOro 1 annapaTtHoro
obecrieyeHus
NH(HOKOMMYHWKaLMOHHOM
CUCTEMbI U ee COCTaBNALLMX

NK 14. [oKymeHTUpoBaTb
6a30Byt0 KOH(hMrypaumto
YCTPOMCTB M MPOrpammHOro
obecneyeHns 4ns KOHTPONS B

xope aKcnayaTaumu,
CNEXEHWA 3a
MPOM3BOANTENBHOCTbHO, a
TaKxKe 3alUThI oT
HecaHKLMOHMPOBaHHOTO
AocTyna

Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 4, Tema 4.7

Pasgen 7, Tema 7.6

Pasgen 8, Tema 8.4

Pa3gen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.14

Pasgen 8, Tema 8.4

Pazgen 12, Tema 12.1, Tema

12.2

Pasgen 13, Tema 13.3, Tema
135
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KoHTponbHas paboTa

MpeAcTaBneHne  pesy/bTaToB
MPaKTUYECKUX paboT
MpeacTaBneHne  pesy/nbTaToB

MpaKTU4ecKnx pabot
BX0O4HOW KOHTPO/b
YCTHbIA onpoc
MaTtemaTU4eCKnin ANKTaHT
KoHTponbHas paboTa

MpeAcTaBneHne  pesy/nbTaToB
MPaKTUYECKMX paboT
MpeAcTaBneHne  pesy/bTaToB

MPaKTUYeCKNX paboT
KoHTponbHas paboTta

YCTHBI onpoc
MpeacTaBneHne  pesynbTaToB
MPaKTUYeCKnx pabot
KoHTposnbHas paboTa
KoHTposnbHas paboTta

MpeacTasneHne  pesy/bTaToB
npakTU4ecknx pabot
TecTupoBaHue

YCTHbIn onpoc
MpenctasneHne pesynbLTaToB

MpakTUyeckKmnx pabor

YCTHbIN onpoc

KoHTponbHas paboTta
MpeAcTaBneHne  pesynbTaToB
MpPaKkTUYecKnx pabot

YCTHbIN onpoc

KoHTponbHas paboTta
MpeAcTaBneHne  pesynbTaToB
MPaKkTUYeCKnx pabot
MatemaT14yecKnin AUKTaHT
KoHTponbHasa paboTa
MpeacTaBneHne  pesy/bTaToB
NpaKTUYecknx pabot

YCTHbIn onpoc
MaTtemaTn4eCcKnin JUKTaHT
MpeAcTaBneHne  pesy/bTaToB
MpaKkTUYecKnx pabot

YCTHbI onpoc
MaTtemaT14YeCcKnin ANKTaHT
KoHTponbHas paboTta



Pasgen 14, Tema 14.4 YCTHbIli onpoc
KoHTposibHas pabota

MpeacTaBneHne  pe3ynbTaToB
npaKTUyecknx pabot

7



		2024-10-21T12:19:51+0300
	Соколов Юрий Александрович




