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1. OBLLIASA XAPAKTEPUCTUKA PAEOYEN MPOIrPAMMBI
YYEBHOI' O NMPEOMETA

1.1. MecTo y4ebHOro npeameTa B CTPYKTYpPe OCHOBHOW MpoeccnoHaslbH
0bpasoBaTes/ibHOM MporpaMmmbl

YuebHbli  npeaMeT  «MaTemaTuKa»  SBNsSeTCA  0053aTeNlbHOM  YaCTbto
006LLle06pa3oBaTe/lbHOM MOArOTOBKM OCHOBHOW NPOMECCMOHaIbHON 06pa3oBaTebHOM
nporpaMmmbl - MporpaMmbl  MOArOTOBKWM  CMEUMANIUCTOB  CpedHEero 3BeHa o
cneunanbHocth 23.02.05 3kcnnyaTaums TPAHCMOPTHOrO 3/1eKTPO060pYAOBaHUA W
aBToMaTuMKmM (Mo BUAaM TpaHCMopTa, 3a UCKIHYEHNEM BOAHOrO).

1.2. Llenn n nnaHupyemble pe3ysibTaTbl 0CBOEHUS YY4eOHOro npeamerta

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

Cofep>kaHne nporpammbl y4yebHoro npegmeTta «Marematuka» Harpas/fieHO Ha
OOCTVKEHVE Pe3y/nbTaToB ero M3y4yeHus B COOTBETCTBUWM C TpebosaHusMu PIrOC
COOQ c yyeTom npocheccnoHanbHom HanpasneHHocTn ®IrOC CIMO.

OCHOBHbIMU LIeNIIMN U3yYeHust y4yebHoro npefmMeTa «Martematuka» ABAAKOTCA
(hopmMMpoBaHMe MaTeMaTUYeCKUX MOHATUIA N (YHKLUMOHA/IbHON MaTeMaTUYeCKOM
rPamMoOTHOCTM: YMEHWUA pacrno3HaBaTb MaTeMaTMYecKue acnekTbl B peasibHbIX
YXM3HEHHbIX CUTYaUMAX U NPU U3yYeHUn ApYrux yyebHbIX MpesMeTOB, MPOSB/IEHUSA
3aBMCUMOCTEI M 3aKOHOMEPHOCTEW, (POPMY/IMpoBaTb WX Ha A3blKe MaTeMaTUKU W
co3faBaTb MaTeMaTMyecKMe MOAeNu, MNPUMEHSATb OCBOEHHbLIN  MaTemMaTU4ecKuii
annapat And peLleHus MpaKTUKO-OPUEHTMPOBAHHbLIX 3ajay, WHTepPrpeTupoBatb W
OLIeHMBATb MOJTyYeHHble pe3ybTaThl.



1.2.2 MnaHupyemble pe3ynbTaTbl 0OCBOEHUA Yy4ebHOro npegmerta
Oco60e 3HayeHVe Y4eOHbI NpeaMeT MMeeT Npu (HOPMUPOBAHUM U Pa3BUTMKN OOLLMX N MPOECCUOHANTbHBLIX KOMMETEHLNN,
a TaKXXe COOTBETCTBYHOLUMX UM pe3ynbTataM 06y4deHuns cornacHo ®rOC COO.

MnaHupyeMble pe3ynbTaTbl 06YyUYEeHUS

KomneTteHuuun (OK, MK)

OK 01. Bblbupatb crocobbl
peLleHuns 3afau
NPogecCMOHaNbHOA

DEATENBHOCTU NMPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

Obwue
NIP23 - TroTOBHOCTbL K TpyAy,
MacTepCTBa, TPYA0N06Ue;
JIP24 - TOTOBHOCTb K aKTUBHON [eATeNbHOCTK
TEXHO/OMMYECKOM W COLMaNbHON  HanpaBleHHOCTH,

OCO3HaHMe LEeHHOCTU

CMOCOOHOCTb  MHULUMWPOBAaTb,  MJaHMPOBaTb U
CamMOCTOATe/IbHO BbIMOMHATL TaKyH AeATeNIbHOCTb;
npP2s - MHTEpPEC K  pas3/iMyHbIM  Cepam

npogeccroHaNbHOW AeATeNbHOCTH, YMeHUe COBepLUaTh
OCO3HaHHbI  BbIGOp  Oyaywieid  npodeccun 1
pean30BbIBaTb COBCTBEHHbIE XN3HEHHbIE NaHbI;

MP1 -  camocTosiTe/IbHO  (hopMynuMpoBaTb U
aKTyaimsmposatb  npobneMmy, paccmarpuBaTb — ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MPU3HAK WK

OCHOBaHWA [N  CpaBHEHWd, Knaccuukaumm wu
0606LLeHNS;
MP3 - onpegenatb UenuM [eATelbHOCTW, 33a4aBaTb

napameTpbl U KPUTEPUN UX JOCTUNKEHUS,
MP4 - BbIABNATL 3aKOHOMEPHOCTM U NPOTUBOPEUUNS B
paccMaTpuBaeMbIX ABEHUSAX;
MP5 - BHOCUTb KOPPEKTUBbI
OLEeHMBaTb  COOTBETCTBME  pe3y/ibTaToB
OLeHMBaTb PUCKM NOCNEACTBUI AeSATENbHOCTH;
MP6 - pa3BuBaTb KpeaTMBHOE MbILWIEHME NpK

B [JEATeNbHOCTb,
Liensim,
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OvcunnnnHapHble
rneelr - BrajeHne  MeTogaMun  [0Kas3aTenbCTs,
aIropUTMamy peLleHns 3afad; yMeHue hopMyvpoBaTh
onpeaeneHns, akCuMoMbl W TEOPEMbl, MPUMEHATb WX,
NMpoBOAWTL  [lOKa3aTesNlbHble PacCyX[eHus B Xopje
peLleHns 3agay;
P63 - YMEHME  OMnepupoBaTb  MOHATUAMWN:
paLuoHanbHble,  MppalMoHabHble,  MoKasaTesbHble,
CTeneHHble, norapumuyeckne, TPUrOHOMETPUYECKME
ypaBHEeHNA N HepaBEHCTBA, X CUCTEMBI,
MP64 - ymeHWe onepmpoBaTb MOHATUAMM: QYHKLUS,
HenpepbiBHas (PYHKUMS, NPOM3BOAHAsA, NepBoobpasHas,
onpeseneHHbIN NHTErpan; yMeHue Haxo4uTb
MPOM3BOAHbIE  3MEMEHTapHbIX  (PYHKUWIA, WCMNO/Mb3YS
CrnpaBoYHble MaTepuaibl; WUCCNefoBaTb B MPOCTEMALLNX
cnydasx (PYHKUMM Ha  MOHOTOHHOCTb, HaxoAuTb
HanbosbluMe W  HaMMeHblUMe 3HaYeHus  (PYHKLWIA;
CTPOMTb rpaukM MHOrOY/IEHOB C UCMO/b30BaHMEM
annapata MaTemMaTM4yecKoro aHausa; MPUMEHATb
NMPON3BOAHYIO MNpPU peLleHUN 3afa4y Ha [BWXKeHWue;
pewaTb  MPaKTUKO-OPUEHTMPOBaHHbIE  3aJayn  Ha
Hanb0/bLUMe Y HAMMEHbLUME 3HAYeHWS, Ha HaxoXaeHne
nyTW, CKOPOCTW N YCKOPEHUS,
rnees - yMeHue  onepuposatb NOHATUAMMN:
pauuoHasibHaA (PYHKUMS, rMoKasaTe/ibHas  (PyHKUuS,



PeLLEHNN YXKM3HEHHbIX MPo6/iem;

MP12 - BbIfiBNATb NPUYNHHO-CNELCTBEHHbIE CBA3N U
aKTyanmsnposaTtb 3ajady, BblABUraTb runoTesy ee
PELLUEHUNA, HAXOAWUTb apryMeHTbl AN [oKa3aTeNbCTBa
CBOVIX YTBEPXJEHWI, 3a/iaBaTb NapameTpbl U KpUTepum
peLLeHns;

MP13 - aHanuM3npoBaTb MOMyYEHHbIE B XOLE PeLLeHns
3afaun  pesynbTaTtbl, KPUTUYECKU OLEHMBaTb KX
[lOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B HOBbIX
YCIOBUSAX;

MP17 - ymeTb NepeHoCUTb 3HaHNS B NO3HaBaTE/lbHYHO
M NPaKTUYECKYH 06/1aCTN XN3HEAEATENbHOCTH;

MP18 - yMmeTb WHTErpupoBaTb 3HaHMA U3 pPasHbIX
npeaMeTHbIX 061acTeil;

MP19 - BblgBuMraTtb HOBble Waew, npegnaratb
OpUrMHasIbHbIE NOAXOAbI U PeLleHns

CTerneHHad (YHKUMA, fiorapuimmyeckas  (yHKLMS,
TPUrOHOMETPUYECKNE (PYHKLMKW, 0OpaTHble (YHKLUN;
YMEHMEe CTPOUTb FPaUKM  M3YUeHHbIX  (DYHKLWN,
MCNOMb30BaTh rpaukM NPU WU3y4yeHWU MPOLECCOB W
3aBMCUMOCTENR, NMPU peLleHnn 3a4a4d U3 APYruX yHebHbIX
npeamMeToB U 3afja4 M3 peasibHOM >KU3HW; BblpaXaTb
(hopMynamm 3aBUCUMOCTM MEXAY BEMUMHAMM,

MP66 - yMeHMe pellaTb TEKCTOBblE 3a[ayn pasHbIX
TUMNOB (B TOM YWC/IE HA NPOLEHTHI, AOMM U YacTW, Ha
[BVXeHne, paboTy, CTOMMOCTb TOBapoB W YCAYT,
Hasiorv, 3afaunm u3 061acT ynpaBneHus INYHbIMUA U
CeMelHbIMWA  (pMHaHCaMK); COCTaB/IiTb  BbIPaXKEHWS,
YpaBHEHWs, HepaBeHCTBA M UX CWUCTEMbI MO YC/I0BUIO
3aflaun,  uccrefoBaTb  MOMYYEHHOE  pelleHve U
OLleHMBaTb NPaBA0NOA06HOCTL Pe3y/bTaToB;

MP67 - ymeHWe onepupoBaTb MOHATUAMW: CpeaHee
apugmeTYecKoe, MeanaHa, HanbosbLLee 7
HauMeHbLLee 3HaYeHus, pasmax, aucnepcus,
CTaHJapTHOe OTK/IOHEHMe 4YWC/I0BOro Habopa; yMeHue
N3BNeKarb, WHTEePNpeTNpoBaTh VH(opMaLmio,
NMpefcTaBfieHHy0 B Tabnuuax, Ha  guarpaMmmax,
rpaukax,  OTPaXaloLyk  CBOMCTBA  peaslbHbIX
MPOLLECCOB W ABMIEHWI; NpeLACTaBNATb UH(OPMaLmMo C
nomowpto  T1abnuy, UM AuarpaMM;  UCCnegoBatb
CTaTUCTUYECKME [aHHbIE, B TOM YuC/ie C NPUMEHEHUEM
rpagnyecKknx MeTOLO0B W 3NTEKTPOHHbIX CPEACTB;

MP68 - ymeHVe onepvpoBaTb MOHATUSMW: C/YYalHbIN
OMbIT U CNy4YaintHoe CobbITUE, BEPOSTHOCTb Cy4alnHOro
COObITMA;  YMEHWE  BbIYWACMATb  BEPOATHOCTb  C
MCNOMb30BaHMEM TpauyecKnx MeTOLO0B; MPUMEHATb
(hopMy/ibl  CNOXEHWUA U YMHOXEHWSI BEPOATHOCTEN,



KOMOMHATOPHbIE (haKTbl U (DOPMY/bl MPU  PELLEHUN
3a/la4y; OLEHMBATb BEPOSTHOCTU peasibHbIX COObLITUIN,
3HaKOMCTBO CO C/lyYyaiiHbIMW BEIMYMHAMM; YMEHWE
NPMBOAUTL NPUMEPbI MPOSB/EHNUA 3aKOHa 60/bLUNX
yumcen B NPUPOAHBIX N 06LLECTBEHHbIX ABIEHUAX;

MP69 - yMmeHMe onepupoBaTb MNOHATUAMMU: TOUKa,
npsmasi, NJoCKOCTb, MPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpelumBatolecs  MpsaMble,  NapanenbHoCTb U
NeprneHAnMKYNAPHOCTb  MPAMBbIX W MI0CKOCTEN, Yron
MeXxay NpsMbIMA, Yron Mexgy NpsiMoin 1 Ma0CKOCTbIO,
Yron Mmexzay nnoCKOCTAMW, PacCcTosHME OT TOYKM [0
M/IOCKOCTK, PacCcTosHWE Mexay NpsMbIMU, PacCTosHWE
MeXay MIOCKOCTAMM; YMEHWE WCNOoMb30BaTb  Mpu
pelleHMn 3afad  U3y4yeHHble (aKTbl W TeopeMmbl
NNaHUMETPUN; YMEHWME OLEeHMBATb pa3Mepbl 0O6BLEKTOB
OKpY>KatoLLero mvpa;

MP610 -  ymeHMe  onepupoBaTb  MOHATUAMMU:
MHOFOrpaHHWK,  CEYEeHWe  MHOrOorpaHHuKa,  Kyo,
napasnenenuneg, npusMa, nupamuga, ourypa u
MOBEPXHOCTb BPALLEHUA, LUANHAP, KOHYC, Lwap, cjepa,
CeyeHus (Urypbl BpaLLEeHWUs, MNIOCKOCTb, KacaroLascs
cthepbl, UWAMHAPE, KOHYycCa, Nowajb MOBEPXHOCTU
nupaMmuibl, NPU3Mbl, KOHyCa, UWAMHApA, Naowanb
cthepbl, 06beM Ky6a, MPAMOYTO/IbHOTO
napannenenunega, nupamugbl, NPU3Mbl, LUWIVHAPA,
KOHyCa, Lapa; yMeHue 1300paxaTb MHOrOrpaHHUKK ©
MOBEPXHOCTM BpaLLeHUs, MX CEYEeHUs OT pPyKu, C
MOMOLLbKO YEPTEXHbIX WMHCTPYMEHTOB N 3/IEKTPOHHbIX
CPeACTB; YMeHMe  pacro3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMeHWe pacro3HaBaTb MNpaBW/bHbIe
MHOTOrPaHHUKW;




MP612 -  ymeHMe BbIMUCAATL  FeOMeTpUYecKue
BeNMYUHBI (4MHA, Yron, niowagb, 06beM, niowaipb
MOBEPXHOCTW), WCMONb3ys WU3Y4YeHHble (OpMynbl  ©
MeTojbl;

MP613 -  ymeHWe  onepupoBaTb  MOHATUAMM:
MPsMOYro/ibHas CUCTEMa KOOPAMHAT, KOOPAMHATHI
TOYKW, BEKTOP, KOOPAMHATbI BEKTOpa, CKalsipHOe
npousBefeHe, Yron Mexay BeKTopamu, CyMma
BEKTOPOB, NPOW3BEAEHNE BEKTOPA Ha YWC/O; HAXOAUTb
C MOMOLWbGK  M3YYeHHbIX  (POPMYyST  KOOpAMHATbI
CepeauHbl 0TPe3Ka, pacCTosHNe MeXAy [ABYMS TOUKamu;
MP614 - ymeHVe BblGMpaTb MOAXOAALLMIA U3YUYEHHbI
MeTOL  [ANA  pelleHUs  3adayu,  pacrnosHasaTb
matematuyeckme (akTbl U MaTeMaTUyecKue MOAEeNv B
MPUPOAHBIX W OOLLECTBEHHbIX SBMIEHWUAX, B UCKYCCTBE;
YMEeHWe  MPUBOAWUTL  MPUMEPbl  MaTeMaTUYeCcKuX
OTKPbITUA POCCUIACKON W MMPOBOI MaTeMaTUUeCKOW
HayKu;

MPyl - YMEHVME  OMNepupoBatb  MOHATUAMM:
onpefieNieHne, akcMoma, Teopema, CNnefcTeue, CBOWCTBO,
NpU3Hak, [0Ka3aTenbCTBO, PaBHOCW/bHbIE

(hOpMY/IMPOBKW; YMEHWe (hOpMy/MpoBaTb 06paTHOE W
NPOTNBOMOIOXHOE YTBEPXKAEHWE, NPUBOAUTL MPUMEpDI
n KOHTPMpUMepsl, 1Cnosb30BaThb MeTo[,
MaTemMaTn4ecKonm NHAOYKLMK; NnpoBOAUTb
[loKa3aTe/lbHble pacCcyXaeHusa npu pelleHun 3afad,
OLleHMBaTb /IOrMYECKYH0 NPaBUIbHOCTb PACCYXXAEHW;

MPy2 - ymeHWe onepupoBaTb MOHATUAMW: MHOXECTBO,
MOAMHOXECTBO, Ornepauun Haj MHOXecTBaMu;, YMeHue
1CNOMb30BaTh TEOPETUKO-MHOXECTBEHHbIN annapart 4ns
OnucaHns peabHbIX MPOLECCOB W SIBMEHWMIA U nNpu



peleHnn 3agad, B TOM 4uCle U3 APYrnx yyebHbIX
NpesmeToB;

MPy3 - yMeHWe oOnepupoBaTb MOHATUAMU: rpad,
CBA3HbIN rpad, AepeBO, UMK, rpaf Ha MA0CKOCTY;
yMeHWe 3afaBaTb WM OMUCbIBATb rpadbl pasIMYHbIMM
criocobamu; 1Cnosib30BaTh rpadbl NpY peLleHnn 3agay;
MPy7 - yMeHWe onepupoBaTb MOHATUAMW: TOXAECTBO,
TOX[ECTBEHHOE npeobpa3oBaHue, ypaBHeHwMe,
HepaBeHCTBO, CWUCTeMa YpPaBHEHW W  HepaBeHCTB,
PaBHOCW/IbHOCTb  YPaBHEHWI, HEpPaBeHCTB U CUCTEM,
pauuoHasibHble,  MppaUvOHanbHble,  MOKasaTesbHble,
CTENeHHble, 0rapupMmnyeckme, TPUrOHOMETPUYECKME
ypaBHeHUs,, HepaBeHCTBa M CUCTEMbI; YMeHWe peLuaTb
ypaBHeHUs, HepaBeHCTBA W CUCTEMblI C MOMOLLbIO
pa3/IMYHbIX NPUEMOB; peLlaTb YpaBHEHWS, HepaBeHCTBa
M CUCTEMblI C MapameTpoM; MPUMEHATb YpaBHEHUS,
HepaBeHCTBa, X CUCTEMBI ans peLueHuns
mMaTemMaTUyeckKux 3agady W 33fady U3 pasINYHbIX
06nacTeit HayKun 1 peanbHOW XN3HMU;

MPy8 - yMeHWe CBOGOAHO OrMepupoBaTb MOHATUAMMN:
rpauK (yHKUMM, obpaTHas QYHKUMS, KOMMO3nULms
(DYHKUMIA, NTMHEHas PYHKUMS, KBagpaTUiHas yHKLUMS,
cTeneHHasd  (YHKUMS € LefbiIM  MOKasaTesem,
TPUrOHOMETPUYECKUe (yHKLMN, obpaTHble
TPUrOHOMETPUYECKME  (DYHKUMW, MNOKasaTe/lbHas U
norapu@mMmyeckas PyHKUMKN; YMeHMe CTPOUTb rpaukm
(YHKUMA, BbINONHATL  Mpeobpa3oBaHUs  rpadkoB
(DYHKLMA;

YMeHWe 1CNosb30BaTh rpauikv yHKUWIA A1 M3ydYeHUs
MPOLIECCOB M 3aBUCMMOCTEN MpU pelleHun 3agad U3
APYruX Y4yeOHbIX MPeaMETOB U M3 PeaslbHOM XKW3HW;
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BblpaXXaTb (hopmynamu 3aBUCUMOCTY Mexay
BeNMYMHaMU;

yMeHMe CBOOGOAHO OMepupoBaTb MOHATUAMU: YETHOCTb
(PYHKUMK, NEPUOANYHOCTb (PYHKLMKW, OrpaHNUY4eHHOCTb
(YHKUMKW,  MOHOTOHHOCTb  (PYHKUMW,  3KCTPeMyM
(PyHKUMKW, HambONblUee W HaUMeHbllee 3HavyeHus
(YHKUMM  HA MPOMEXYTKe; YMeHMe NpOBOAUTbL
nccnepoBaHne PyHKUNN;

YMeHVe MCMo/b30BaTb CBOWCTBA M rpatinkyi PYHKLMIA
0N pelleHns  ypaBHEHWA, HepaBeHCTB U 3afjay C
napaMeTpamyi;  M306paxkaTb  Ha  KOOPAWMHATHOM
MIOCKOCTM ~ MHOXEeCTBA  PeLleHWid  ypaBHEHW,
HepaBeHCTB N UX CUCTEM;

MPyKOD -  yMeHMe  onepupoBaTb  MOHATUAMM:
HENpPepbIBHOCTb  (OYHKUMW,  acMMNTOTbl  rpadmka
(hyHKUMK, MepBas M BTOpas Mpou3BOAHas (YHKUMK,
reoMeTPUYECKNiA 1 (OU3NYECKUIA CMbICNT NPON3BOAHOW,
nepBoo6pasHas, OMpefeneHHbI  WHTerpai;  ymeHue
Haxo4WTb acUMMTOTbl rpaguka QYHKUWMKW; YMeHWe
BbIYMC/IATb  MPOW3BOLHbIE  CYMMbI,  NPOWU3BeLEHNS,
4aCTHOrO M KOMMO3MUMKM  (DYHKUMIA,  HaxXOAMWTb
ypaBHeHUe KacaTe/lbHOM K rpauKy QyHKLUK;

yMeHue MCNOMb30BaThH MPOU3BOAHYIO filifs
MccnefoBaHUA (YHKLUMWIA, AN HAXOXAEHWUSA HaunyyLlero
pelleHnss B NPUKIaAHbIX, B TOM 4uC/ie COLMaIbHO-
9KOHOMMWYECKMX M (M3NYeCcKMX  3afadvax, Ans
OnpeeneHnss CKOPOCTU U YCKOPEeHWs; Haxo4WTb
nnowaam v 06beMbl (UIyp C MOMOLLLK WHTerpana;
NpUBOANTb npumMepsbl mMaTeMaTnyecKoro
MOAENNpPoBaHMs C  MOMOLLbIO  AnddepeHunabHbIX
YPaBHEHWA,




n

MPyl11 - yMeHWe  OnepupoBaTb  MOHATUAMM:
KOMMN/IEKCHOE  YUCNO, COMPSXKEHHbIE  KOMMJIEKCHbIE
ynucna, MOAYNb W aprymMeHT KOMM/EKCHOro 4ucna,
(hopma 3anmncy KOMMEKCHbIX yncen (reomeTpuyeckas,
TPUroHOMeTpUYecKass 1 anrebpanyeckast);  YMeTb
NMPON3BOANTb apugmeTnyeckme [encTBus c
KOMM/IEKCHbIMM ~ YuCnaMun;  MNPUBOAUTL  MPUMEpbI
MCMONb30BaHNA KOMM/IEKCHbIX YUCEN;

MPy12 - ymeHue CBOGOAHO OMepuMpoBaTb MOHATUSMMU:
cpefHee apuMeTUYecKoe, MeAmaHa, Hambosbliee W
HavMeHbLLee 3HayeHus, pasmax, ancnepeus,
CTaHAapTHOe OTK/IOHEHWE [A/19 OMucaHus YUCOBbIX
[aHHbIX; YMeHMe nuccnefoBaTb CTaTUCTUYECKNE AaHHbIe,
B TOM YWC/ie C NMPUMEHEHWNEM TpanyecKnx MeTOA0B U
3NIEKTPOHHBbIX  CPeACTB;  rpafuyeckun  WCCnefoBatb
COBMEeCTHble Hab/ofeHNs C  MOMOLLbIO  Auarpamm
paccevBaHus 1 IMHENHON perpeccuu;

MPy13 - ymeHMe HaxoAuTb BEPOSITHOCTM COOLITWIA C
MCNOMb30BaHEM TPaUUECcCKUX METOAO0B; MNPUMEHATH
AN15 peweHns 3agay PopMybl C/IOXKEHNUA U YMHOXEHWS
BEpPOATHOCTEW,  (hOpMyny  MOMIHOM  BEPOSITHOCTMW,
(opmyny  BepHynnu, KOMOMHATOpPHble  (haKkTbl K
(OpMyfibl;  OUEHWMBaTb  BEPOATHOCTU  peasibHbIX
COObITUIA; YMeHME OMnepupoBaTb NMOHATUAMM: CllydaliHas

BE/IMYMHA, pacnpegeneHve BEPOSATHOCTEMN,
MaTemMaTnyeckoe OXuaaHue, AMCMIEPCUst N CTaHAaPTHOe
OTK/OHEHWE  CNyYaHOW  BE/IMYMHBI, (hyHKLMN

pacnpefeneHMss M MAOTHOCTM  PaBHOMEPHOrO,
nokKasaTe/lbHOro W HOPMaNbHOrO  pacrpefeneHuii;
YMEHVe  WCMOMb30BaThb  CBOWCTBA  WM3YYEHHbIX
pacripefeneHnii Ans pelleHUs 3afay; 3HAKOMCTBO C
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MOHATMAMMW:  3aKOH  6OMbLUMX  yucen,  MeTogpbl
BbIOOPOYHBLIX  UCCMEA0BaHUA;  YMeHVWe NpPUBOAUTL
npvMepbl MPOABMEHWS 3aKOHa OONbLUMX 4ucen B
MPUPOAHBIX N OOLLECTBEHHBIX ABMEHUAX;

MPyl4 - ymeHWe cBOGOAHO OMepupoBaThb MOHATUAMMU:
TOYKa, MpsAMas, MJOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NIOCKWIA Yron, ABYrpaHHbIA Yros, TPexrpaHHbINn
yron, repecekaroLymecs, napasnesnbHble 7
CKpelwiuBaroLLMecs  npsmble,  napaiiesibHoCTb U
nepneHAVKYNAPHOCTL MPAMbIX W MAIOCKOCTEN, Yron
MeXAy MPsAMbIMU, YTon MeXAy NPAMOM U MI0CKOCTbIO,
Yyron mexgy njiocKOCTAMMU;, YMEHWe UCMo/b30BaTh Npu
pelleHnn 3aday  M3y4yeHHble (aKkTbl U TEOopembl
NNaHUMETPUN; YMEHME OLEHMBATbL pasMepbl 0OLEKTOB B
OKPY>KaloLLLeM MUpE; YMeHWe onepupoBaTb MOHATUAMU:
MHOTOrPaHHWK, CeYeHWe MHOrOrpaHHMKa, NpasBubHBbIN
MHOTOrpaHHVK,  Npu3Ma, nupamMuga, qurypa u
MOBEPXHOCTb BpaLLEeHWs, UMANHAP, KOHYC, Wwap, ciepa,
pa3BepTKa NOBEPXHOCTM, CEYEHUA KOHYyca W LUUANHAPA,
napasinenbHble OCM WIN OCHOBaHWIO, CeYeHue Luapa,
MI0CKOCTb, Kacarollaacs cgepbl, LMAMHAPE, KOHYCa;
YMeHWe CTPOUTb CEeYeHWEe MHOrorpaHHuKa, M3obpaxarb
MHOTOrpaHHVKW, (PUIrypbl 1 MOBEPXHOCTM BpaLleHus, 1x
CeYyeHWsd, B TOM 4uUCNe C TMOMOLLbIO 3NEKTPOHHBIX
CPeAcTB; YMeHWe NPYMeHSATbL CBOMCTBA FreOMETPUYECKIX
(uryp, camocTosTeNlbHO (POPMYNNPOBaTb ONpeaeneHuns
M3y4vaembIX GUryp, BblABUraTb rMNoTe3bl O CBOMCTBAX W
MpuU3HaKax reoMeTpUYecKnx uryp, 060CHOBbIBATL NN
OMpoBepraTb MX; YMeHue NpoBOAUTL KnacCU(MKalmio
(uryp N0  pasIMyHbIM  NpU3HaKaM,  BbIMOHATb
Heo6X0AVMble LONOMHUTE/IbHbIE MNOCTPOEHMS;
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MPy15 - ymeHve CBOGOLHO OMepMpOBaTb MOHATUAMU:
nnowanb ¢urypbl, 06beM (Urypbl, BeMYMHA YINa,
paccTofHMe OT TOYKM [0 M/IOCKOCTN, pPaccTosiHue
MeXay NpAMbIMK, PacCTOSHUE MeXAy MJI0CKOCTAMMU,
nnowanb cdepbl, NI0OWaAL MOBEPXHOCTU NUpamMuibl,
npU3Mbl, KOHycCa, LUnnuHapa, 06BeM Ky0a,
NPAMOYTro/bHOro napasnnenenunesa, nupaMual,
Nnpu3Mbl, UANMHAPA, KOHYCa, Lapa; YMeHWe HaxoauTb
OTHOLLEHNE 06BEMOB MOAO6HbIX (UrYp;

MPy16 - ymeHWe CBOGOAHO OMEpPUPOBaTb MOHATUAMM:
[BVDKEHWE, MapansfieflbHbld  NepeHoc, CUMMETPUS Ha
NI0CKOCTYU 7 B MPOCTPaHCTBE, MoBOpOT,
npeobpasoBaHmne Nofobus, NogobHbIe PUIrypbl; YMeHue
pacrno3HaBaTb paBHble U MOA0OHbIE (Urypbl, B TOM
ynucne B NPUPOLe, WMCKYCCTBE, apXWUTEKTYpe; YMeHue
MCNONb30BaTb FEOMETPUYECKME OTHOLLEHWS, HaXOAWTb
reoMeTpuyeckne BeNMYUHBL (L47MHA, Yron, nnowaip,
00beM) MpU pelleHUM 3aga4 U3 APYrux Yy4yebHbIX
NPeLMeTOB U U3 peaslbHOM XKM3HMU;

MPyl7 - ymeHMe CBOOGOAHO OMepPUPOBaTb MOHATUAMU:
MPAMOYro/ibHas  CUCTEMA  KOOPAMHAT, BeKTOp,
KOOpAMHATbl TOYKM, KOOPAWMHATBHI BEKTOpa, CyMMa
BEKTOpOB,  MpPOM3BEAEHME  BEKTOpa Ha  4ucCno,
pa3fioXXeHne  BekTopa Mo  6a3ncy,  CKanspHoe
npov3sefeHne, BEKTOPHOE MPOU3BEAEHNWE, YTON Mexay
BeKTOpamu; YMeHWe WCMO0/b30BaTb BEKTOPHbIA U
KOOPAUHATHLIA MEeTOL A/ PELleHns reoMeTpuyecKmx
3afa4 M 33da4  gpyrux  Y4yebHbIX  MpeamMeTos;
ornepupoBatb MOHATUAMMU: MaTpuua 2 X 2 n 3 X 3,
onpefennTeslb  MaTpuubl, TEOMETPUYECKUA  CMbICN
onpegenuTens,




OK 03 MnaHnpoBatb n
peann30BbIBaTh COOCTBEHHOE
npotheccroHanbHoe 7
NIMYHOCTHOE passuTue,
npeAnpUHUMATE/bCKYHO

[eATeNbHOCTb B
npogeccroHasbHON cepe,
CMNONb30BaTh 3HaHWS no
npaBoBOiA 7 (hp1HaHCOBOM
rPaMOTHOCTM B Pa3NYHbIX
XM3HEHHbIX CUTYaLUAX

JIP26 - roTOBHOCTb M CMOCOGHOCTL K 06pa30BaHUO U
caMo06pa30BaHNIO Ha MPOTSHXKEHMUMN BCEIN XKU3HMU;

MP38 - CNoco6HOCTb n rOTOBHOCTb K
CaMOCTOSITE/IbHOMY ~ MOWCKY  MeTOZOB  peLLeHus
MPakTUYecknux  3afday, MPUMEHEeHU0  Pas/INYHbIX
MeTOA0B MO3HaHus;

MP17 -- yMeTb NepPeHOCUTL 3HAHUA B NO3HaBaTe/IbHYHO
N NPaKTUYECKY0 06/1aCTU XU3HeLesTeNbHOCTU

14

MPy18 - ymMeHne MofenmpoBaTh peasibHble CUTYaLun Ha

A3bIKE  MaTeMaTMKW;,  COCTaBNATb  BbIPAXKEHNS,
YPaBHEHUsl, HEPaBEHCTBA UM WX CUCTEMbI MO YCOBUIO
3afaunM, MccnegoBaTh — MOCTPOEHHblE  MOAENM  C
MCMO/b30BaHNEM annapara anreépsl,

MHTEPNPEeTMPOBaTb MOMYYEHHbI pe3ynbTaT; CTPOUTb
mMaTemMaTuyeckme MoZeNn C MOMOLLbH0 FeOMETPUYECKNX
MOHATUIA W BEMIMYMH, pewaTb CBA3aHHble C HUMM
NpaKkTUYecKne 3afjayn; CoCTaBMsATb BEPOSTHOCTHYHO
MOZeNb W UHTEPNPETUPOBaTb MOMYYEHHbIN pe3ynbTaT;
peLlathb npyKnagHble 3afaun cpescTBamu
MaTeMaTh4yeckoro aHaimsa, B TOM YuCie CcouuasbHo-
39KOHOMMYECKOr0 M (IM3MYECKOro XapakTepa;

MPyl19 - ymeHve BblOMpaTb MOAXOAALUMIA MeTOog ANs
peLleHns 3a4a4n; NOHMMaHMe 3Ha4YMMOCTI MaTeMaTUKK
B M3YYeHUW NPUPOAHBIX U 0OLLLECTBEHHbIX NPOLECCOB U
SIBMIEHWIA; YMeHMe pacno3HaBaTb MPOSIBEHME 3aKOHOB
MaTeMaTVKM B UCKYCCTBE, YMEHVE NPUBOAUTL MPUMEpSI
MaTemMaTnyeCKMX OTKPbITUIA POCCUIACKOA N MUPOBON
MaTeMaTUYeCKOW HayKu.

MP64 - yMeHVe ornepupoBaTb MOHATUAMWU: PYHKLUA,
HenpepbIBHasA (yHKUMSA, NMPOM3BOAHAS, NepBOObGpa3Has,
onpegeneHHbIi NHTEerpan; yMeHue Haxo4nTb
MPON3BOAHbIE 3N1EMEHTAPHbIX  (PYHKLUWIA, WUCNONMb3ys
CMpaBOoYHble MaTepuasbl; UccnefoBaTb B MPOCTENLLMX
cnyyasx (YHKUMM HA MOHOTOHHOCTb, HaxoauTb
HambosnblUMe W  HaMMEHbLUME 3HAYeHUs  (YHKLWIA;
CTPOWUTb rpaMkn MHOFOYNEHOB C UCMO/b30BaHWEM
annapata MaTemaTM4yeckoro aHaamsa; MNPUMEHSATb
MPOV3BOAHYIO MNPU peLUeHNN 3afady Ha [ABUKEHUE;
pelwatb  NPaKTUKO-OPUEHTUPOBAHHbIE  3afayM  Ha
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Hanbo/bLUVEe N HAUMEHbLUNE 3HAYEHUS, Ha HAX0XAeHWe
MyTW, CKOPOCTW N YCKOPEHUS,

MP66 - yMeHMe pewlaTb TEKCTOBble 3afayl pasHbIX
TMNOB (B TOM YWC/Ne Ha MPOLEHTbI, AONM M 4acTu, Ha
[BWKeHne, paboTy, CTOMMOCTb TOBapOB W YCAYT,
Hasorn, 3ajauv m3 061acTv YNpaBieHns JIMYHbIMUA U
CeMeHbIMX  (PUHAHCaMKM); COCTaB/IATb  BbIPaXKEHWS,
YypaBHeHWs, HepaBeHCTBa M MX CUCTEMbI MO YC/IOBUIO
3afjaun,  mccnefoBaTb  MOSlYYEHHOE  pelleHne U
OLeHMBaTb NPaBAoMNoL0OHOCTb Pesy bTaTos;

MP67 - yMmeHWe onepupoBaTb MOHATUAMW:. CpeaHee
apuPMeTNYECKOE, mefmnaHa, HanbosbLLee 7
HaMMeHbLLee 3HayeHus, pasmax, ancnepcus,
CTaHZapTHOe OTK/IOHEHMe 4YWC/I0BOr0 Habopa; ymeHue
N3BIEKATD, WNHTEPNpeTupoBaTh MH(opMaLumio,
MpefCTaB/ieHHyt0 B Tabnuuax, Ha  AuarpaMmmax,
rpajmkax,  OTpaXaloLlyld  CBOWCTBA  peaslbHbIX
MPOLLECCOB U SBMEHWI; NpeACTaBNATb UHDOPMaLUIO C
MomoLplo  Tabnuy, M gMarpaMm;  UCCefoBaTthb
CTaTUCTMYECKNe JaHHble, B TOM YKUCne C NPUMeHeHeM
rpanyeckmx MeTOL0B W 3MIEKTPOHHbIX CPEACTB;

MP68 - yMeHVe onepvpoBaTb MOHATUMSMW: CyYalHbIR
ONbIT W CNy4yaitHoe CO6bITUE, BEPOATHOCTL C/TyYanHOro
COObITUA;  YMEHWEe  BbIYUCMATb  BEPOATHOCTb  C
NCMOMb30BaHWEM rpafuyeckux MeTOA0B; MPUMEHATb
(hOpMy/ibl  CMIOXKEHUA U YMHOXEHWUS BEPOATHOCTEW,
KOMOMHATOPHbIE (aKTbl U (OPMY/bl MPU  PELLIEHUN
3ala4y; OueHMBaTb BEPOSITHOCTM peasibHbIX COObITUIA;
3HAKOMCTBO CO C/lyYaliHbIMW  Be/IMUYUHAMU; YMEHMe
NMPYBOAMTL MPUMEPbLI MPOSAB/EHUA 3aKOHa 60/bLUMX
yuncen B NPUPOLHBIX U OBLLECTBEHHBIX ABMEHUAX;
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MPy4 - ymeHMe CBOGOAHO OMEpMpPoBaTb MOHATUAMM:
coyeTaHue, MepPecTaHOBKa, YWMC/IO COYETaHWR, 4mncno
NepecTaHOBOK; 6MHOM HbIOTOHA; YMeHWe MPUMEHATb
KOMOUHATOPHbIe (DaKTbl WU PacCy>KAeHWUs A1 peLleHuns
3afauy;

MPyKO - ymeHwe  onepupoBaTb  MOHATUAMM:
HENPepbLIBHOCTL  (PYHKUMKW,  acUMNTOTbl  rpaduka
(OYHKUMKW, nepBas W BTOpas MPOM3BOAHAA (YHKLMW,
reOMETPUYECKUA N (IU3NYECKUIA CMbIC/T MPOU3BOAHOWA,
nepBoo6pasHas, OnpefeneHHbIn  WHTerpan; ymeHue
HaxoAuTb acUMNTOTbl rpauka (YHKUUKU; YMeHue
BbIUMC/IATL  NPOW3BOAHbLIE  CYMMbl,  MPOWU3BELEHNS,
4aCTHOrO M KOMMO3WUMM  (DYHKUWIA,  HaxoauTb
ypaBHeHWe KacaTe/lbHON K rpauky (hyHKLMK;

yMeHue 1CMNOoJb30BaTh MPOW3BOLHYIO ans
nccnefoBaHNs (MYHKLUUIA, ANS HAXOXAEHUA HauyyLlero
PeleHns B MNPUKNALHbIX, B TOM 4WCfie COLMaIbHO-
9KOHOMMYECKMX W (M3MYeCKUX  3afavax, [And
onpefieNleHnsl CKOPOCTM U YCKOPEHWS;  HaxoAuTb
nnowaam u o6bvembl (Uryp C NOMOLLBIO WHTerpana;

NpMBOANTb npuMepbl maTemMaTU4ecKoro
MOAENNPOBaHNA C  MOMOLWBIO  AnddepeHLmabHbIX
YPaBHEHWA,

MPyl2 - ymeHWe CBOGOAHO OMepupoBaTb MOHATUAMU:
cpegHee apugMeTU4eckoe, MefuaHa, Haubonbluee W
HavMeHbLLee 3HayeHus, pasmMax, aucnepecus,
CTaHAAPTHOE OTK/IOHeHWe [N OMNWCaHUA  YMUCNOBbIX
[aHHbIX; YMeHWe uccneaoBaTh CTaTUCTUYECKME [aHHbIE,
B TOM 4uC/e C NMPUMEHEHVEM TpaiMyecKnx MeToLoB U
3NIEKTPOHHbIX  CPEeACTB;  rpaduyecks  uccnefosatb
COBMECTHble HabMO4eHNs C MOMOLLbI  Anarpamm
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paccevnBaHus 1 JIMHENHOW perpeccuu;

MPy13 - yMeHMe HaxoAWTb BEPOATHOCTM COOBLITWIA C
MCMNO/b30BaHMEM TpatinyeckMx MeTOLOB; MNPUMEHATb
[N15 peLueHns 3agay (hopMy/ibl CIOXKEHWS Y YMHOXEHWS
BEpOATHOCTEN,  (DOPMYNy  MOMHOM  BEPOSATHOCTH,
(opmyny  BepHynnu, KOMOWHATOPHblE  (haKTbl W
(hopMynbl;  OUEHMBATb  BEPOATHOCTM  pPeasibHbIX
COObITWI; YMEHVe ornepupoBaTb MOHATUAMU: C/lyYaiiHas

BENNUHA, pacnpefeneHve BEPOSTHOCTENA,
MaTeMaTUuYeckoe OXWuiaHve, avucnepcus 1 CTaHaapTHoe
OTKNOHEHME  CMy4yaliHOM  BENMYMHBI,  DYHKUMK

pacnpeaeneHns 7 NIOTHOCTK paBHOMEPHOrO,
MoKas3aTe/lbHOr0 M HOPMa/IbHOrO  pacnpeseneHui;
yMeHve 1CMonbL30BaTh CBOICTBA N3yYeHHbIX
pacnpefeneHnin Ons pelleHus 3afad; 3HaKoOMCTBO C
MOHATUAMMW:  3aKOH  OGO/bLIMX  YWCen,  MeToAbl
BbIOGOPOYHbLIX  MCCNEAOBaHWA;  YMeHWe  NpUBOAUTL
npvMepbl  MNPOSBNEHMS  3aKOHa 60/bWKX 4ucen B
MPUPOAHBIX N 0OLLLECTBEHHbIX ABMEHUSX;

MPy18 - ymeHve mofenvpoBaTh peasibHble CUTyauMn Ha
A3blKe MaTeMaTuKW; COCTaBNATb BbIpaXeHus,
ypaBHeHWs, HepaBeHCTBA W MX CUCTEMbl MO YC/I0BUIO
3afjaun,  uccnefosatb  MOCTPOEHHble  MogennM  C
1CMob30BaHNeM annapara anreobpbl,
MHTEPNPETUPOBaTb MOJYYEHHbIA Pe3ynbTaT; CTPOUTb
mMaTemMaTuyeckme MOLEeNn C NOMOLLBH0 FeOMeTpPUYEeCcKnx
MOHATMA W BEMIMYMH, pewaTb CBA3aHHbIE C HUMU
NnpakTUYeckne 3agayv; COCTaBNATb BEPOATHOCTHYHO
MOfeNlb U MHTEPNpPEeTUPOBaTh MOJTyUYEHHbIN pe3ynbTar;
peLuaThb npuKnagHole 3agaum cpefcTBamu
MaTeMaTU4YecKoro aHanuMsa, B TOM 4uC/e coumasbHo-



OK 04.

SekTBHO MP28 - BnafeTh pasnMuHbIMK CNOCO6aMn OBLLEEHNS 1

B3aMMO/eincTBoBaTbh M paboTaTb B B3aUMOAEACTBIS,

KONJIEKTNBE N KOMaHe

MP31 - noHumaTb W WMCNOMbL30BaTh MNPENMYLLECTBA
KOMaHAHOW 1 UHANBMUAYaAIbHON paboThl;

MP33 - npuHMMaTb LN COBMECTHOW AesTeNbHOCTH,
OpraHv30BbIBaTb M KOOPAWHMPOBATb [EACTBUA MO ee
[OCTVKEHWIO: COCTaB/IATb nnaH [EeNCTBUNA,
pacnpefenstb poiM C YY4eTOM MHEHWIn Yy4aCTHUKOB
06Cy>KaaTb pe3ynbTaTbl COBMECTHOW PaboThbl;

MP36 - KoOpAMHMPOBaTb W BbINOMHATL paboTy B
YCNOBUAX peasibHoro, BUPTYa/lbHOTO n
KOMOWHMPOBAHHOTO B3aMIMOAENCTBIS;

MP37 - oCyLleCcTBNATbL MO3UTUBHOE CTpaTernyeckoe
noBefeHMe B pPas3/IMYHbIX CUTyauusx, MposABNATbL
TBOPYECTBO M BOOOpaXXeHUe, 6bITb MHULMATUBHBLIM
MP55 - npvHUMaTb MOTMBbI U aprymMeHTbl ApYrux
NHOLEN Npu aHanm3e pesynbTaToB AedaTe/lbHOCTH,

MP56 - npu3HaeaTb CBOE MpPaBO W MNpPaBoO [ApPYrux
NHOfEN Ha OLLMOKW;

MP57 - pa3BuBaTb CMOCOOHOCTb MOHMMATL MUP C
no3uunm Jpyroro Yesnoseka
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9KOHOMWYECKOr0 U (PU3MYECKOro xapakrepa

MP61 -  BnageHMe  MeTodaMyM  [OKasaTeslbCTB,
afiIropuTMamu peLLeHns 3afay; yMeHue (hopmynMpoBatb
OrnpefeneHns, akcMombl W TEOpPeMmbl, MPUMEHATb WX,
MPOBOAWTL  [OKasaTeNbHble PacCy)XAeHus B  X0Ofe
peLleHns 3ajau;

MP62 - yMeHWe onepupoBaTb MOHATUAMMU: CTEMNeHb
yucna,  fiorapumM  uucna;  yMeHue  BbINOJHATb
BbIUMC/IEHME 3HAYEHMIN 1 NpPeobpa3oBaHUA BblpaXKEHWIA
CO CTeneHsmMyM W forapudmamn, npeobpasoBaHUA
APOOHO-paLMOHa/IbHBIX BbIPaXEHWIA;

nrP63 - YMEHVMe  onepupoBatb  MOHATUAMMU:
paunoHasbHble,  UppauMoHa/ibHble,  MOKa3aTesfbHbIe,
CTEMNeHHble, I0rapumMmnyeckre, TPUrOHOMETPUYECKME
YPaBHEHWA N HEPaBEHCTBA, UX CUCTEMBI,

MP64 - yMeHVe ornepupoBaTb MOHATUMAMU: (YHKLMA,
HenpepbIBHasA (YHKLMA, NMPOU3BOAHASA, NepBoO6pasHas,
onpesenieHHbIi NHTErpan; yMeHwue HaxoauTb
MPOU3BOAHbIE  3/IEMEHTAPHbIX  (PYHKUMIA, MUCNONb3YS
CMpaBOYHble MaTepuasbl; UCCNefoBaTb B MPOCTEALINX
cnyyasx (YHKUMM HA  MOHOTOHHOCTb, HAaxXOAMWTb
HanbosblUMe W  HaVMeHblUMe 3HAYeHUs  (PYHKLWIA;
CTPOUTb rpaukn MHOIOY/IEHOB C MCMOJ/Ib30BaHWEM
annapata MaTemaTuMyeCcKOro aHaims3a;, MpPUMEHATb
NMPOV3BOAHYIO NPV peLleHun 3afay Ha [BUXKEHNE;
pewarb  MPaKTUKO-OPUEHTUPOBaHHbIE  33dayn  Ha
Hambo/blUMe N HaMeHbLUVE 3HAYEHUS, HA HAXOXaeHWe
MyTW, CKOPOCTU N YCKOPEHWS,

rnPes - yMeHWe  onepupoBatb  MOHATUAMM:
pauvoHasibHasa  (PYHKUMS, nNoKasaTefbHasd (YHKUWS,
CTeneHHasa (YHKUMA, norapumMmyeckas  (OyHKUUS,
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TPUrOHOMETPUYECKNE (PYHKLUMKN, 0OpaTHble (YyHKUMK;
YMeHVe CTPOUTb  rPaiikm  M3YYeHHbIX  (YHKLWNA,
MCNOMb30BaTb rpaukM NPU U3Yy4YeHWU MPOLECCOB U
3aBMCUMOCTEN, MPU peLleHnn 3afay U3 ApYrnx y4ebHbIX
NPeaMeTOB U 3afay U3 peasibHOW >KU3HW; BbIPaXaTb
(hopMynamu 3aBMCUMOCTU MEXAY BENNUYNHAMU;

MP69 - ymeHVe onepupoBaTb MOHATUAMWN: TOUKa,
npsimasi, NI0CKOCTb, MPOCTPAHCTBO, ABYrPaHHbLIN Yrof,
CKpewjuBatowmecd  npaMble,  napainenbHocT U
neprneHANKYNAPHOCTb  NPSAMBLIX W NIOCKOCTeN, Yron
MEeXIy NPAMbIMU, YIon Mexay NpsMOiA U NNOCKOCTbIO,
Yron Mmexgy nioCcKOCTAMW, PacCcTosiHMe OT TOYKM [0
MIOCKOCTK, PacCTOAHWE MeXAy NPSMbIMK, PacCcTOAHWE
MeXay MNOCKOCTAMKW; YMeHWe WCMo/b30oBaTh  Mpu
pelleHMn 3afady  M3y4yeHHble (aKTbl U TeOopeMmbl
NIaHUMETPUM; YMEHWE OLEHMBATb pa3mMepbl 0OBLEKTOB
OKpY>KatoLLero mvpa;

MP610 -  ymeHWe  onepupoBaTb  MOHATUAMM:
MHOFOrpaHHWK,  CEYEHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, qurypa w
MOBEPXHOCTb BpaLleHuns, LUWAVHAP, KOHYC, Lap, cdepa,
CeyeHus (Urypbl BpalleHus, MAOCKOCTb, KacaroLascs
ctepbl, UWAMHAPE, KOHyca, MowWajb MOBEPXHOCTH
nvpaMuibl, NPU3Mbl, KOHYCa, UWAMHApPa, niowanb
cthepsl, 00beM Ky6a, NPSAMOYT0/IbHOr0
napannenenunesa, nupamugbl, nNpU3Mbl, LUAMHAPA,
KOHyCa, Luapa; YMeHue 1306paxkarb MHOrOrpaHHUKN u
MOBEPXHOCTM BpaLLeHUs, WX CeYeHMss OT PYyKKU, C
MOMOLLbIO YEPTEXHBLIX WHCTPYMEHTOB U 3/1EKTPOHHbIX
CPeACTB; YMeHMe  pacrno3HaBaTb CUMMETPUO B
MPOCTPaHCTBE; YMeHWe pacrno3HaBaTb MpaBW/bHble
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MHOrOrPaHHNKW;
MP611- ymeHWe onepmpoBaTh NOHATUAMM: OBUKEHUE B
MpocTpaHCTBe, MOA0OHblIE (UTypbl B MPOCTPAHCTBE;
MCNOMb30BaTb OTHOLUEHWE M/IOLAe MOBEPXHOCTEN W
06beMOB MOLOGHBIX (PUIYp MpY peLleHn 3aay;

MP612 — yMeHWe BbLIYUCNATL  FEOMETPUYECKME
BeNMYMHbI (4AMHA, Yron, nnowagb, 06beM, nnowiaab
MOBEPXHOCTM), WCMOMb3ys W3Y4YeHHble  OopMy/bl 1
METOAbI;

MP613 -  ymeHue onepupoBaTb  MOHATUAMW:
NMpPsAIMOYrofbHas CUCTEMa KOOPAMHAT, KOOPAMHATHI
TOYKW, BEKTOpP, KOOpAMHATbl BEKTOpa, CKanapHoe
npou3BefeHve, Yron Mexay BekTopamu, CymMma
BEKTOPOB, MPOM3BEAEHMe BEKTOPa Ha YMC/O; HaXOAWTb
C TMOMOLIbKD  M3YYEHHbIX  (POPMYN  KOOPAUHATI
CepeAMHbI 0TPe3Ka, PacCTOsiHME MeXZy [ABYMS TOUKamu,
MP614 - ymeHue BblOMpaTb MOAXOAALLUMIA U3YYEHHbIN
METO4 419 pelleHWs  3a4ayn,  pacrosHasatb
mMaTemMaTnyeckme (hakTbl ¥ MaTeMaTMyeckme MoLenn B
NPUPOAHBIX W OOLLECTBEHHbIX ABNEHMAX, B UCKYCCTBE;
yMeHVe  NpVBOAWUTL  MPUMEPblI  MaTeMaTUYecKuX
OTKPbITWUIA POCCUIACKOA N MMPOBOI MaTeMaTU4ecKoM
HayKu,

MNPyl - yMeHwue OonepupoBaThb NOHATUAMN:
onpefeneHve, akcoma, TeopemMa, CneAcTave, CBOMCTBO,
MPU3HaK, [l0Ka3aTeNbCTBO, paBHOCW/IbHbIE

(hOpPMYNIMPOBKU; YMeEHME (HOPMYNMPOBaTL 06pPATHOE U
MPOTMBOMNO/NOXHOE YTBEPXKAEHWE, NPUBOAUTL MPUMEPI
" KOHTPMpUMEpbI, CMONb30BaTh MeTo[,
MaTeMaTMNYecKol VHAYKLWW; MpPOBOAUTb
[l0Ka3aTe/NlbHbIe PACCY)XAEHUS NpW peLleHuy 3aad,
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OLLeHMBATb /IOrMYECKYH0 MPaBu/IbHOCTb PacCyXXAeHWI;
MPy2 - ymeHWe onepmpoBaTb MOHATUAMMU: MHOXECTBO,
MOAMHOXECTBO, Onepauun Hag MHOXECTBamMu; yMeHue
MCNONb30BaTh TEOPETUKO-MHOXECTBEHHbIV annapar A/
OnucaHna peasibHbIX MPOLECCOB W ABMEHWA W Npu
peleHnn 3agad, B TOM 4uclie U3 APYrnx YyebHbIX
npeLMeTos;

MPy3 - yMeHVe onepupoBaTb MOHATUSAMK:  rpad,
CBA3HbLIA rpad, fepeBo, UMK/, rpad Ha MNJOCKOCTH;
yMeHWe 3afaBaTb W OMUCbIBAaTb rpadbl PasINYHbIMM
crocobamu; KCNosb30BaTh rpadbl MNpU peLLeHnn 3agay;
MPy4 - yMeHVe CBOGOAHO OMepUPOBaTb MOHATUAMMU:
couyeTaHue, MepecTaHoBKa, YMCMO COYETaHWi, 4Mcno
nepecTaHoBOK; OMHOM HbIOTOHA; YMeHWe MPUMEHATb
KOMOWHATOPHble (PaKTbl U PacCy>XAeHus O/18 peLleHus
3agavy;

[MPy5 - yMeHWe onepmpoBaTb NOHATUAMW: HATypasibHOe
ynucno, LUenoe  4yucno,  OCTaTok Mo MOAynio,
paunoHasibHOe  YuCno,  MppauUMOHabHOE  YKCIO,
MHOXECTBa HaTypa/ibHbIX, UeNblX, pPaunoHaIbHbIX,
[ENCTBUTE/bHbIX ~ YWCeN;  YMEeHWe  UCMOoNb30BaTb
NPU3HaKN 4eNMMOCTMN, HaMeHbLUWIA 0BLLNIA fennTeNb U
HauMeHbllee 0bLlee KpaTHOe, anroputMm EBkinga npu
peleHnMn  3afa4y;  3HaKOMCTBO  C  pas/IMYHbIMU
MO3VLNOHHBLIMY CUCTEMAMWN CUUCIEHUS;

MPy6 - ymeHne cBOOOAHO OMEpMpPOBaTb MOHATUAMM:
CTeMneHb C LefbIM MNokKasatesieM, KOpeHb HaTypasibHOM
CTEMEeHN, CTEMeHb C pauvoHaNbHBIM MOKasaTenem,
cTeneHb  C  [JeWCTBUTENbHbIM  (BELLECTBEHHbIM)
rokasaTenemM, /fiorapugm uyucna, CUHYC, KOCUHYC W
TaHreHC NPOM3BO/IbLHOI0 YKCNa,;
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MPy7 - yMeHMe onepupoBaTb MOHATUAMMU: TOXAECTBO,
TOX/[ECTBEHHOE npeobpasoBaHue, ypaBHeHMe,
HepaBeHCTBO, CWUCTEMA YPaBHEHWA W HEpPaBEHCTB,
PaBHOCW/ILHOCTb YPaBHEHWI, HEpPaBeHCTB U CUCTEM,
pauuvoHa/IbHble,  MppauMOHaibHble,  MOKasaTesibHble,
CTeneHHble, NorapuMUYecKne, TPUTOHOMETPUYECKME
YpaBHEHUs, HEepaBeHCTBa M CUCTEMbI; YMEHWe peLuatb
YpaBHeHWs, HepaBeHCTBA M CUCTEMbI C MOMOLLbIO
Pa3/IMYHbLIX NMPUEMOB; peLlaTh YpaBHEHWS, HepaBeHCTBa
M CUCTEMbI C MapameTpoM; MPUMEHATb YpaBHEHUS,
HepaBeHCTBa, X CUCTEMbI ons peLueHuns
mMaTtemMaTUyecKmx 3agady W 33fa4y U3 PasINYHbIX
06n1acTei HayKn 1 peanbHON XXU3HW;

MPyKD - ymeHue  onepupoBaTb  MOHATUAMM:
HENPEepPbIBHOCTL  (PYHKUMKW,  acCUMMTOTbI  rpagmka
(hyHKUMW, nepBas M BTOpas MPOM3BOLHAA (YHKLUWW,
reoMeTpPUYECKMin N (HM3NYECKMIA CMbICT NPOWN3BOAHON,
nepsoobpasHasl, OnpefeneHHbIi  WHTerpan; yMeHue
Haxo4WTb aCMMMTOTbl rpaduka (QYHKUAW; YMeHue
BbIYMC/ATL  MPOM3BOAHBLIE  CYMMbl,  MPOW3BELEHNS,
4aCTHOr0O U KOMMO3ULUUM  (PYHKUMIA,  HaxoauTb
YpaBHEHWE KacaTeNlbHOM K rpadumky yHKUWMK;

yMeHue 1CNosb30BaTh MPON3BOLHYIO ons
nccnefoBaHUA PYHKUMIA, AN1F HAXOXAEHUA HauyyLlero
pelleHns B MPUKIALHbIX, B TOM 4YWC/E COLMA/IbHO-
9KOHOMMWYECKUX W (IM3NYeCKMX  3ajayax, [Ans
onpegeneHns CKOPOCTM W YCKOPEHWS; HaxoauTb
nnowaan n ob6bemMbl UIryp C MOMOLLBIO WHTErpana;
NPUBOAUTH npuMepb! maremaTyeckoro
MOZENMPOBAHNA C  MOMOLLBI  AN((EepeHLMaNbHbIX
YPaBHEHWIA;
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MPyl4 - ywmeHue CBOGOAHO OMNEepupoBaTb MOHATUAMU:
TOYKa, Mpsmasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NNOCKUA Yron, ABYrpaHHbIA Yrof, TPexrpaHHbIi
yron, nepecekatoLmecs, napannenbHble n
CKpewuBaroLLmecs  npsAmble,  NapainesbHoCTb U
NeprneHANKYNAPHOCTb NPSAMbIX W MJIOCKOCTER, yron
MEeXAY MPAMbIMUK, YTon MeXAy NPsSMOA 1 NNOCKOCTbIO,
Yron Mexay niocKoCTAMU; YMeHWe 1CNosib30BaTb Npu
peleHnn 3afa4  U3ydeHHble (DakTbl U TEOpeMbl
NNaHUMETPUN; YMEHWNE OLeHMBATb pa3Mepbl 0ObEKTOB B
OKpY)XatoLLeM MUpe; YMEHWEe OMepupoBaTh MOHATUAMM:
MHOFOrpaHHMK, CeYEeHNe MHOrOrpaHHMKa, NpaBW/bHbIN
MHOFOrpaHHuK, npu3ma, nupamuga, ¢urypa u
MOBEPXHOCTb BpaLLeHWs, LMMHAP, KOHYC, Lwap, cdepa,
pa3BepTKa MOBEPXHOCTM, CEYEHMsi KOHyca U UMNNHAPA,
napanefibHble OCUM WX OCHOBaHWIO, CeyeHue Luapa,
MI0CKOCTb, Kacarollasaca cqepbl, LUMAMHAPE, KOHYCa;
YMeHWe CTPOUTbL CeYeHMe MHOrOrpaHHuKa, 1u3obpaxarb
MHOTOrpaHHWKK, (Urypbl ¥ NOBEPXHOCTW BpaLLeHus, 1xX
CeyeHMsi, B TOM YuC/le C MOMOLLBH0 3/1IEKTPOHHbIX
CpeacTs; YMeHUe NPUMEHATb CBOMCTBA FEOMETPUYECKMX
(mryp, camocTosTeNlbHO (hOpMy/MPOBaThL Ornpese/eHNs
n3yvaemblX QUryp, BblaBUraTb rmnoTesbl 0 CBOMCTBAx U
Npu3HaKax reomMeTpuyecknx uryp, 060CHOBbLIBaTbL WK
onposeprarb UX; YMeHWe MpoBOAWTb Kiaccuukaumio
(uryp Mo pasnMyHbIM  MPU3HaKaM,  BbINOJHATb
HeobXoAMMble JOMONHUTE/bHbIE NMOCTPOEHWS;

MPy15 - ymMeHWe CBOGOAHO OMEPUPOBATb MOHATUAMM:
nnowanb ¢uUrypbl, 06bemM QUrypbl, BenUYMHA YIa,
pacCcTosiHMe OT TOYKM [0 [MJ/IOCKOCTU, PaccTosiHUe
MeXay npsMbIMKW, PacCTOsSHME MEXAY MIOCKOCTSMN,



OK 05. OcywecTBnsATb YCTHYIO U
NMUCbMEHHYIO KOMMYHUKaLMIO Ha

rocyAapCTBEHHOM A3bIKe
Poccuiickoin depaepaumn c
y4eToMm 0C06eHHOCTEN
COLMANbHOIO U KYNbTYPHOrO
KOHTEKCTa

JIP8 - chopmMMpoBaHHOCTL POCCUMINCKOM TPaXkaaHCKOM
WAEHTUYHOCTW, NaTPMOTU3MA, YBXKEHUA K CBOEMY
HapoAdy, 4yBCTBa OTBETCTBEHHOCTWU nepef PoauHoi,
ropaocTv 3a CBOW Kpaid, CBOKW POAMHY, CBOW A3blK U

KynbTypy, npoLusioe 7 HacTosLLee
MHOrOHaLMOHaNbHOro Hapoga Poccuu,

nP33 - COBEpPLLEHCTBOBAHNE  S13bIKOBOWA n
ynTaTesIbCKoWA KYNbTYypbl Kak cpeAacTea

B3aMMOZLENCTBUS MEXAY N0AbMU U MO3HAHUSA MUPa;
MP30 - pa3BepHYTO M NOTMYHO M3fiaratb CBOK TOUKY
3peHMs C UCMOJb30BaHNEM A3bIKOBbIX CPEACTB;

24

nnowags coepbl, Maowaas MOBEPXHOCTU MUpamuzpbl,
MpU3Mbl, KOHYCa, LUMNNHAPA, 06beM Ky6a,
NPAMOYTroNbHOIo napannenenunesa, nupamuael,
NpU3Mbl, UMAWHAPA, KOHYCa, Liapa; YMeHVe HaxoAuTb
OTHOLLIEHVE 06bEMOB NOAOOHLIX (Uryp;

MPyl6 - ymeHue cBOGOAHO OMEpUPOBaTb MOHATUSMMU:
ABVDKEHME, NapanfnefibHblii MEPeHoc, CUMMETPUS Ha
NNOCKOCTK 7 B MPOCTPaHCTBE, MoBOpOT,
npeob6paszoBaHme Nogobus, NoaobHbIe Urypbl; YMeHMe
pacrno3HaBaTb paBHble W MOAOOHbIE (Urypbl, B TOM
yucne B MPUPOLE, WCKYCCTBE, apXWUTEKType; YyMeHue
1NCMoMb30BaTb FEOMETPUYECKME OTHOLLIEHWUSA, Haxo4UTb
reOMeTpMYeCKMe BeNNYMHbLI (O/IMHA, Yron, naowanb,
06beM) Mpu pelleHMn 3adady M3 ApYrux y4yebHbIX
NPeaMETOB U U3 peasibHOM XXM3HU

MP61 -  BnageHMe  MeTodaMuM  [0OKas3aTesbCTB,
aIropUTMamu peLLeHns 3afay; yMeHve hopMynnpoBaThb
onpefenieHns, akCMoMbl M TeOopembl, MPUMEHATb WX,
NpoBOAWUTL  AOKas3aTeNlbHble pacCy>XAeHuda B Xoje
peLleHns 3agay;

MP62 - ymeHWe onepupoBaTb MOHATUAMMU: CTeNeHb
yucna,  fiorapuPM  yucna;  YMEeHWEe - BbIMOJHATb
BblUMC/IEHME 3HAYEHUI M MPeobpa3oBaHUA BbIPaXXEHWIA

CO CTeneHAMWM W forapudmamu, npeobpasoBaHUs
APO6HO-PaLVOHASbHBIX BbIPaXEHWI;

P63 - yMEHWEe  OnepupoBaTb  MOHATUAMMU:
paumMoHasibHble,  UppauMOHa/ibHble,  MOKa3aTeNbHbIe,

CTerneHHble, forapummuyeckme, TPUTOHOMETPUYECKNE
YypaBHEHWA 1 HEPaBEHCTBA, UX CUCTEMbI;

MP64 - yMeHWe onepupoBaTb MOHATUAMM: (PYHKLMS,
HenpepbIBHAsA (DYHKLMSA, NPOW3BOAHasA, MepBoo6pasHas,
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ornpeAeneHHbIn WHTerpar, yMeHve HaxoanTb
MPOU3BOAHbIE  3MIEMEHTAPHbIX  (DYHKUMIA, WCNONb3YyH
CMpaBOoYHble MaTepuasibl; UCCMefoBaTb B MPOCTEMLLNX
cnyyasx (OYHKUMM Ha MOHOTOHHOCTb, HaxXoAMTb
HanbosbluMe W HauMeHbLUMe 3HaYeHus  (YHKUWI;
CTPOUTb Tpafikyu MHOTOUSIEHOB C WCMONb30BaHNEM
annapata MaremMaTWyeckoro aHanu3a; MNPUMEHATb
MPOM3BOAHYIO MpPY PeLleHnn 3afa4y Ha [ABUXKEHUE;
pewatb  NPaKTUKO-OPUEHTUPOBaHHbIE  33f4ayM  Ha
HanbosbLUMe Y HAUMEHbLLME 3HAYeHUS, Ha HaAXOXeHue
MyTW, CKOPOCTU N YCKOPEHMS;

rnpees - yMeHVe  onepupoBatb  MOHATUAMM:
pauvoHa/ibHasa  (PYHKUMS, MOoKasaTenbHas — QyHKUuA,
CTeneHHas (OYHKUMA, norapudmmuyeckas  QyHKUMS,
TPUrOHOMETPUYECKME (DYHKUMK, 0OpaTHble (YHKLMK;
YMeHMe CTPOUTb TpatiMKn  M3YUYeHHbIX  (DYHKLUNA,
MCNOMb30BaTh rpauky NPU U3y4eHUU MpPOLECCOB WU
3aBMCUMOCTEN, NpY PeLLeHnn 3a4ad U3 Jpyrux y4ebHbIX
NpeaMeToOB UM 3afady W3 peaslbHOM XKM3HM; BblpaXKaTb
(hopMyiamMmn 3aBUCUMOCTU MEXAY BENIMYMHAMM;

MP69 - ymeHWe onepupoBaTb MOHATUAMU: TOUKa,
npsmMas, NJ0CKOCTb, MPOCTPAHCTBO, ABYrPaHHbIA Yron,
CKpelMBatoWmnecs  npavble,  MapaiienbHOCTb U
NepneHANKYNAPHOCTb NPSAMbIX W NIOCKOCTEN, yron
MeXay nNpsMbIMKU, Yron Mexay npsMoin 1 naocKoCTbio,
Yron Mexgy MnJoCKOCTAMM, pPacCTOsHWE OT TOYKW [0
MI0CKOCTW, PacCTOfHUE MEXAY MPAMbIMKA, PaccTosHUe
MEeXJy MJIOCKOCTAMW; YMEeHWe UCMob30BaTh Mpwu
peleHnn 3aa4y  M3yyeHHble (akTbl W TeopeMmbl
NNaHUMETPUN; YMEHUe OLEeHMBATb pasMepbl 0OBEKTOB
OKpY>XaloLLIero mupa;
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MP610 -  yMeHWe  onepupoBaTb  MOHATUAMM:
MHOFOrpaHHWK,  CeYeHWe  MHOrOrpaHHuKa,  Kyo,
napannenenvnes, npusma, nvpamuga, durypa wu
MOBEPXHOCTb BpalleHus, LUIMHAP, KOHYC, Lwap, ciepa,
CeyeHUs Urypbl BpaLLeHWs, MIOCKOCTb, KacaroLascs
cepbl, UMIMHAPA, KOHYyca, MIOWaAb MOBEPXHOCTU
nMpamugbl, MpU3Mbl, KOHyca, LWAIMHAPA, niowalb
cthepsl, 06beM Ky6a, NPSIMOYTO/IbHOr0
napannenenunesa, nuMpamugsl, MpU3Mbl, LUIVHAPA,
KOHyCa, Lapa; yMeHue M306paxaTb MHOrorpaHHuUKN u
MOBEPXHOCTN BpALEeHWs, WX CEYEHUA OT PyKu, C
MOMOLLIO YEPTEXHbIX WUHCTPYMEHTOB U 3/1EKTPOHHBIX
CPeLCTB; YMEHMe  pacrnosHaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHWe pacro3HaBaTb MNpaBu/ibHbIE
MHOTOrPaHHNKW;

MP611- ymeHue onepnpoBaTtb NOHATUAMU: ABUXKEHWE B
MPOCTPaHCTBE, MNOAOOHbIE (Urypbl B MPOCTPAHCTBE;
MCNOMb30BaTb OTHOLLEHME MNOLAAei NOBEPXHOCTEN W
06beMOB NOAOOHbLIX PUryp NpK peLleHnn 3agay;

MP612 - yMeHMe BblMUCNATL  FEOMETPUYEcKue
Be/IMUYUHBI (4 IMHA, Yron, naowans, 06bem, naowaib
MOBEPXHOCTN), MCMOMb3YA W3YyYeHHble (OpMYy/bl U
MeTOfbl;

MP613 -  ymeHue  onepupoBaTb  MOHATUAMM:
NPAMOYro/ibHas cucTeMa KOOPAMHAT, KOOPAMHATHI
TOYKW, BEKTOP, KOOpAWHATbI BEKTOPa, CKa/sipHOe
NMpou3BefieHe, Yrofl Mexay BekTopamu, CyMMa
BEKTOPOB, MPOU3BEAEHNE BEKTOPA Ha YWC/O; HAXOAUTb
C MOMOWbBK  M3YYeHHbIX  (DOPMYST  KOOPAMHATI
CepefiMHbl OTPe3Ka, PacCTosHWE MeXAy ABYMS TOUKaMU;
MP614 - ymeHue BbIGUPaTb NOAXOAALUMIA WU3YUHEHHbI
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MeTO4  ANA  peleHWs  3afadn,  pacrnosHaeaTb
maTemMaTuyeckue (hakTbl ¥ MaTeMaTUYecKue MOAenu B
NPUPOAHBIX N OBLLECTBEHHbIX ABMEHMUSX, B UCKYCCTBE;
YMeHWe  MpuvBOAMTb  MPUMepbl  MaTeMaTU4ecKuX
OTKPbITUIA POCCUIACKOA N MWPOBOI MaTemaTUyeCKOoin
HayKW;

MNPyl - yMeHVEe  onepupoBaTb NOHATUAMM:
onpefeneHne, akcroma, Teopema, CnefCcTsue, CBOWCTBO,
MPU3HaK, [0Ka3aTeNbCTBO, paBHOCU/IbHbIE

(hOPMY/IMPOBKK; YMeHWe (hopmy/nmpoBaTb 06paTHOe U
NPOTMBOMO/IOXKHOE YTBEPXAEHWE, NMPUBOAUTL NPUMEpLI
n KOHTpMpUMmepsbl, 1CNOoMb30BaTh MeTO[,
MaTeMaT1yeCcKo NHAYKLMK, NpoBOAUTL
[loKa3aTeflbHble PacCyXAeHUa TNpu  pelleHun 3afad,
OLLeHMBaTb /IOrMYECKYHO MPaBUIbHOCTbL PACCYXXAEHWN;
MPy2 -- yMeHMe onepupoBaThb MOHATUAMWN: MHOXECTBO,
NMoAMHOXeCTBO, onepauun Haf, MHOXecTBamMu; YMeHue
1CNO/b30BaTb TEOPETUKO-MHOXECTBEHHbIN annapat Ans
OnucaHus peasibHbIX MNPOLECCOB W SBAEHUIA U Npw
peleHnMn 3agad, B TOM 4ucne M3 ApYrux y4debHbIX
npeaMeTOB;

MPy3 - yMmeHMe onepupoBaTb MOHATUAMM: rpag,
CBA3HbIM rpad), [epeBo, LMKA, rpag Ha MI0CKOCTH;
YMeHWe 3afaBaTb W OMMUCbIBaTb rpadbl pPasIMyHbIMU
cnocobamu; KCnosb30BaTh rpadbl NPy peLleHnn 3aay;
MPy4 - yMeHWe CBOGOAHO OMEPUPOBaTb MOHATUAMMU:
coueTaHve, nepecTaHOBKA, YMCNO COYETAHWI, 4YMCNO
nepectaHoBOK; OMHOM HbIOTOHA; YMeHMe MPUMEHATb
KOMOMHATOPHbIE (haKTbl M PacCY>KAEHUs ANS peLleHuns
3ajavy;

MPy5 - ymMeHve onepnpoBaTb MOHATUAMMU: HaTypasibHOe
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4ynMCno, LUenoe  uYMCNo, OCTatoK Mo  MOAYSIO,
pauMoHa/IbHOE  YWC/O,  WMPPaLMOHA/IbHOE  YMCO,
MHOXECTBA HaTypa/lbHbIX, UeNblX, paynoHabHbIX,
[EVCTBUTENbHBIX ~ YMCEN;  YMEHWe  UCMoJb30BaTb
MPV3HaKM AeIMMOCTIN, HAMMEHBbLUWIA 06LLWIA fennTeNb 1
HaMMmeHblUee oOLLee KpaTHOe, anropuTMm EBkanpa npw
peleHnn  3aday;  3HAKOMCTBO € Pas/IMyHbIMU
MO3ULMOHHBIMW CUCTEMaMMU CUUC/IEHUS;

MPy6 - ymeHne cBOOOAHO OMEpPUpPOBaTb MOHATUAMMU:
CTeneHb C LeNbIM MOKas3aTeneM, KOpPeHb HaTypasibHOM
CTEMeHW, CTeneHb C pauMOHa/IbHbIM [OKas3aTesiem,
cTeneHb € [EeNCTBMTENbHbIM  (BELLECTBEHHbLIM)
nokasartesiem, norapuM 4ucna, CUHYC, KOCUHYC W
TaHreHc NPOoM3BO/IbHOI0 YNCa,;

MPy7 - ymeHMe onepmpoBaTb MOHATUAMMW: TOXAECTBO,
TOX/ECTBEHHOE npeobpasosaHue, ypaBHeHue,
HepaBeHCTBO, CUCTEMa YpaBHEHWA U  HepaBeHCTB,
PaBHOCW/IbHOCTb  YPaBHEHWIA, HEPABEHCTB W CUCTEM,
paunoHasibHble,  UppauMOHa/IbHble,  MOKa3aTesbHbIe,
CTerneHHble, norapumuyeckne, TPUrOHOMETPUYECKME
YpPaBHEHWS, HepaBeHCTBA M CUCTEMbI; YMEHMe peLuaTb
YpaBHeHUs, HepaBeHCTBA W CUCTEMblI C MOMOLLbIO
pas/IMyHbIX MPUEMOB; peLlaTb YpaBHEHWS, HEPaBEHCTBA
M CUCTEMbl C MapaMeTpoM; MNPUMEHATL YpPaBHEHWS,
HepaBeHCTBa, nX CUCTEMBI Ans peLeHns
mMaTtemMaTUyecKmx 3agady W 3agady U3 pasfIMyHbIX
06/1acTei HayKn N peasibHOM XXM3HU;

MPyKD - yMeHwe  onepupoBaTb  MOHATUAMU:
HENnpepbIBHOCTb  (DYHKUMK,  acMMNTOTbl  rpafuka
(yHKUMW, nNepBas W BTOpas MPOU3BOAHAA (YHKLUUM,
reOMeTPUYECKUA N (IM3NYECKUIA CMbICNT NPOU3BOLHOWN,
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nepBoo6pa3Has, OnpefeneHHbIn  WHTerpai;  ymeHue
Haxo4uTb acUMNTOTbl rpauka QYyHKUUW; YMeHue
BbIUMC/IATL  MPOM3BOAHbIE  CYMMbI,  NPOW3BELeHNS,
YaCTHOTO M KOMMO3WUUMM  (DYHKUMA,  HaxoauTb
YpaBHeHWe KacaTeNbHON K rpadky hyHKUMK;

yMeHue 1CNob30BaTh MPOV3BOAHYIO AN
nccnefoBaHMa (YHKUWIA, A1 HAXOXAEHUA HannyyLlero
pelieHns B NPUKIaAHbIX, B TOM YuCne COLMa/IbHO-
9KOHOMUYECKMX M (DM3NYeCKUX  3afayax, Ans
OnpefieNeHnss CKOPOCTU U YCKOPeHWs;  HaxoAuTb
nnowaam u 06beMbl (UIyp C MOMOLLBH WHTErpana;

NpYBOANTb npumepbl mMaTeMaTU4ecKoro
MOZENMPOBaHMSA C MOMOLLbI  AnddepeHUnanbHbIX
ypaBHEHUI;

MPyl4 - ymeHue CBOGOAHO OMEpVPOBaTb MOHATUAMM:
TOYKa, Mpamas, MIOCKOCTb, MPOCTPaHCTBO, OTPE3OK,
Nyd, NAOCKWA Yron, ABYTPaHHbIA Yrof, TpexrpaHHbIN
yron, nepeceKaroLLmecs, napannenbHble n
CKpeLLMBaloLLMeCad  MpAMble,  MapaineibHoCTb U
NepneHAVKYNAPHOCTb NPSAMbLIX W NIOCKOCTEN, Yron
MeXay NpsMbIMKU, Yron Mexay npsMoi U MA0CKOCTbHO,
yron Mexmay naoCKOCTAMM; YMeHWe UCMNoMb30BaTh Mpu
pelweHn 3afa4y U3yyeHHble (PakTbl W TEOpeMmbl
MI1aHUMETPUN; YMEHWE OLeHMBATb pa3mMepbl 06LEKTOB B
OKpY>KaloLLIeM MUpE; YMeHNe onepupoBaTb MOHATUAMU:
MHOrOrpaHHUK, CeYeHne MHOrorpaHHMKa, npaBW/bHbIN
MHOTOrpaHHUK, npu3ma, nupamuga, qurypa u
MOBEPXHOCTb BpaLLEeHUs, UMIUHAP, KOHYC, Wwap, cgepa,
pasBepTKa MOBEPXHOCTU, CEYEHMA KOHyCa N LUUIMHAPA,
napannienibHble OCM WA OCHOBaHWIO, CeYeHWne Luapa,
MIOCKOCTb, KacaroLllaacs cgepbl, UWIUHAPE, KOHYCa;



MK 2.2.
KOHCTPYKTOPCKYHO

OdopmniaTe  JIP14 - 0co3HaHME NMYHOTO BK/afa B MNOCTPOEHME

N yCTONYMBOro OyayLIero;
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YMEeHMe CTPOUTb CeYeHMe MHOrorpaHHMKa, n3obpaxarb
MHOTOrpaHHUKN, QUrypbl 1 MOBEPXHOCTM BpALLEHUs, UX
CeyeHUs, B TOM 4YWUC/IE C MOMOLLBK 3/IEKTPOHHbIX
CPeLCTB; YMeHMe NPUMEHATb CBOMCTBA reOMETPUYECKNX
(huryp, camoCcToATeNIbHO (HOPMY/IMPOBATL OMpefeNeHuns
M3y4aembIX QUryp, Bbl4BUraTb rMnoTe3bl O CBOMCTBAX U
NpuU3HaKax reoMeTpuUYeckux quryp, 060CHOBbIBaTL NN
ornpoBepraTb UX; YMEHWe MPOBOAWTL KNacCUMKauuio
(uryp N0 pasMyHbIM  MpU3HaKaM,  BbIMOSHATb
HeobX0L4MMbIe JOMOMHUTENbHBIE MOCTPOEHNS;

MPyl5 - ymMeHWe CBOGOAHO OMepPMPOBaTb MOHATUAMM:
nnowanb urypbl, 06vem Qurypbl, BennynHa Yyrna,
paccTosiHMe OT TOYKM [0 TJIOCKOCTW, pPacCTosHue
MeXay npsAMbIMK, PacCTOSHME MeXAy MI0CKOCTAMMU,
nnowazab cgepbl, NaowWwanb MOBEPXHOCTM MMpaMuabl,
MpU3Mbl, KOHYCa, LUMNNHAPA, 00beM Ky6a,
MPAMOYTO/IbHOr0 napasnnenenunesa, nupamnisbl,
npusmbl, LWAMHAPA, KOHYCa, Llapa; YMeHWe Haxo4uTb
OTHOLLIEHWE 06BbEMOB MOLOGHBIX (Uryp;

MPy16 - ymeHue cBO6GOAHO OMepupoBaTb MOHATUSAMM:
[BVXKEHME, nNapasiefibHbli  MepeHoc, CUMMETPUS Ha
MIOCKOCTU 7 B MPOCTPaHCTBE, noBopoOT,
npeobpasoBaHue NoAooms, NOAO6HbIE DUTYpbI; YMEHME
pacro3HaBaTb paBHble W MOLO6GHbIE (Urypbl, B TOM
ynucne B MPUPOAE, WCKYCCTBE, apXUTEKTYpe; YMeHue
MNCMO/b30BaTb FEOMETPUYECKME OTHOLLUEHUS, HaXOAUTb
reoMeTpuyeckre BenMuMHbL (4MHa, Yron, naowagp,
06beM) NpV pelleHun 3agayd U3 ApYyrux  Y4eOHbIX
NPeAMETOB U U3 peasibHOMN YXXN3H

MP61 -  BnageHWe  MeTod4aMW  [0OKa3aTeNbCTB,
aIropuTMaMu peLleHuns 3afad; yMeHve (opMynmpoBsartb



TEXHOMOMMYECKYHO
[OKYMEHTaLMIO

np2s5 - WHTEPEC K  pa3/InyHbiM  cihepam
NPOecCUOHaNIbHON LeATeNbHOCTU, YMEHME COBepLUaThb
OCO3HaHHbIA  BblIGOp  Oyaywieid  npodeccun 1
peanN30BbIBaTb COOCTBEHHbIE XXM3HEHHbIE N/aHbl;
JIP26 - rOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHUIO U
CaM0o06pa30BaHNI0 Ha MPOTAXEHUW BCEW XU3HU;

MP3 - onpefendtb Uenn [eATeNbHOCTW, 3a4aBaTb
napameTpbl U KpUTEPUU UX LOCTUXKEHWS,

MP5 - BHOCUTb KOPPEKTUBbI B [eATENbHOCTb,
OLUeHMBaTb  COOTBETCTBME  pes3y/bTaToB  LeNsMm,
OLleHMBaTb PUCKW MOCNEACTBUI JeATeNbHOCTY;

MP21 - BnafileTb HaBblKamy MOyYeHUS WUHPopMaLn
M3 WUCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATENIbHO
OCYLLECTBMIATL MOWCK, aHanu3, cucTemarmsaymio u
WHTEpnpeTaumio  UHQOpMaLUM pasInuYHbIX BULOB U
(hopm npefcTaBneHuns;

MP36 - KOOpAMHMPOBATb W BbINOMHATL PaboTy B
yCnoBUAX peasibHOro, BUPTYa/IbHOr0 7
KOMOMHMPOBAHHOIO B3aMMOLENCTBUS;

MP42 - penaTb OCO3HaHHbIA BbIGOP, apryMeHTUPOBaTb
ero, 6patb OTBETCTBEHHOCTb 3a PeLUeHUE;

MP46 - BnafeTb HaBblKaMW  MO3HaBaTE/IbHOM
pediekcun Kak 0CO3HaHWSA COBepLUaeMbIX LeACTBUIA U
MbIC/IUTENbHbIX  MPOLECCOB, WX  pe3ynbTatoB U
OCHOBaHWI
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onpefenieHns, akCUOMbl U TEOpeMbl, MPUMEHATL WX,
NPOBOAWTL  [OKas3aTe/lbHble pacCy>KAeHus B Xofe
peLleHns 3agay;

MP64 - ymeHWe onepupoBaTb MOHATUAMWU: QYHKUMSA,
HenpepbIBHaA (PYHKLMSA, NPOW3BOLHAsA, NMepBoobpasHas,
onpesenieHHbIi WHTErpan; . YMeHue Haxo4uTb
MPOU3BOAHbIE  3MIEMEHTAPHBIX  (DYHKUMIA, MCMONb3YS
CMpaBOYHble MaTepuabl; MUCCMefoBaTb B MPOCTENLLNX
cnyyasx  (PYHKUMM HAa  MOHOTOHHOCTb, HaxOAWTb
HambonbluMe W HaMMeHbLUMe 3HayYeHUs  (DYHKUWIA,
CTPOUTbL rpauKM MHOrOYIEHOB C WCMO/b30BaHMEM
annapata MaTemaTMyecKOro aHanu3a, MNpPUMEHATb
MPOV3BOAHYIO MNpPW pelleHun 3afay Ha [BWKEHWE,
pewarb  MPaKTUKO-OPUEHTUPOBaHHbIE  33Jayn  Ha
Hambo/blUMe U HaVMeHbLUVE 3HAYEHWS, HA HAXOXAeHWe
MyTW, CKOPOCTU N YCKOPEHWS;

MP69 - ymeHWe onepupoBaTb MOHATUAMWU: TOYKA,
npsiMasi, MI0CKOCTb, NMPOCTPAHCTBO, ABYrPaHHbIN yrof,
CKpelwiuBatoLLmeca  npamble,  napainensHocTb U
NeprneHANKYNAPHOCTb NPSMbIX M NJIOCKOCTEW, Yron
MeXAy MPAMbIMU, Yrosl MeXay NpPAMOM 1 MI0CKOCTbIO,
Yyrosn Mexpgy MI0CKOCTAMM, PacCTOfHMe OT TOYKM [0
MIIOCKOCTW, PacCTofHUe MeXAy MpAMbIMW, pacCcTosHue
MeXAy MNIOCKOCTAMW; YMeHWe UCMo/b30BaTb Mpw
PeleHnn 3afa4  U3yyeHHble (hakTbl U Teopembl
NNaHUMETPUN; YMEHMe OLEeHMBaTb pasmepbl 00BLEKTOB
OKpY>KatoLLLero Munpa;

MP610 -  ymeHWe  onepupoBaTb  MOHATUAMW:
MHOFOrpaHHWK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, gurypa u
MOBEPXHOCTb BpalLeHus, UWAVHAP, KOHYC, Wwap, ciepa,
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CeyeHMs (uUrypbl BpaLLeHWs, MIOCKOCTb, KacaroLascs
cihepbl, UWAMHAPA, KOHYyca, nowaab MNOBepXHOCTH
nupamugbl, NpuU3Mbl, KOHyCa, UWAVMHAPa, naowaib
cthepbl, 06beM Ky0a, NPSAMOYT0/bHOr0
napasnenenunega, nupamugsl, MNPU3MbIL,  LUINHAPA,
KOHyCa, LUapa; YMeHue 1306paxaTb MHOrOrpaHHUKK ©
MOBEPXHOCTM BpALLEHUA, WX CEYEeHUA OT pPyKu, C
MOMOLLbH0 YEPTEXHBLIX MHCTPYMEHTOB U 3/1IEKTPOHHbIX
CPefCcTB; YMEeHWe pacnosHaBaTb CUMMETPUIO B
MPOCTPaHCTBE;, YMEHWe pacno3HasaTb MpaBu/bHble
MHOTOrpaHHVKW,;

MP613 -  ymeHwue OrnepupoBaTb  MOHATUAMM:
NnpAMOYronbHad CcucTemMa KOOpAMHAT, KOOpAMHaTbI
TOYKW, BEKTOP, KOOPAWHATbI BEKTOPa, CKalfpHOe
NMpousBefeHve, Yroi  Mexay BeKTopamu, CymMma
BEKTOPOB, NPOW3BELEHME BEKTOPA Ha YWC/IO; HaXOAUTb
C MOMOLWbHI0  W3Y4YeHHbIX  (JopMy/s1  KOOPAMHATbI
CepefuHbl 0TPe3Ka, PacCTOAHVE MeXAy ABYMS TOYKaMU,

MNPyl — yMeHue onepmpoBaTb  MOHATUAMU:
onpefeneHve, akcuoma, Teopema, CneacTeme, CBOMCTBO,
NMpU3HaKk, [l0Ka3aTenbLCTBO, paBHOCU/IbHbIE

(hOPMY/IMPOBKKM; YMeHVe (hopMynmposatb 06paTHoe
MPOTMBOMNOMIOXKHOE YTBEPXKAEHWE, NPUBOAUTL MPUMEpbI
7 KOHTPNpUMepb, 1CNosb30BaTh MeToA
MaTeMaTn4ecKoii VHAYKUWW; MpPOBOAUTH
[oKa3aTe/lbHble PacCy)X[eHWUs Npu  peLueHun 3ajad,
OLLeHMBaTb JIOrMYECKYH0 MPaBU/IbHOCTb PACcCY>KAEHNIA;

MPyrO -  ymeHue orepupoBatb  MOHATUAMW:
HENpPepbIBHOCTb  (DYHKUUW,  acUMMTOThbl  rpaduka
(hyHKUMK, nepBas M BTOpas NPOM3BOAHASA (YHKLMW,
reoMeTPUYECKUIA N PU3NYECKMIA CMbICT NPOW3BOALHOM,
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nepBoo6pa3Has, OnpefeNieHHbI  WHTerpan; yMeHue
HaxoauTb acuUMNTOTbl rpafuka QYyHKUMK; YMeHue
BbIYNCNATL  MPOU3BOAHLIE  CYMMbI,  MPOU3BELEHUS,
YaCTHOTO M KOMMO3ULUMM  (PYHKUMWIA,  HaxoauTb
ypaBHeHMWe KacaTe/lbHOW K rpaduky yHKUmK;

yMeHue MCNOMb30BaTb MPOV3BOAHYIO ana
nccnefoBaHna (MYHKLUMIA, 419 HAXOXKAEHUA Hauy4Llero
pelleHns B MPUKNAAHbLIX, B TOM 4YWUCNe COLMasbHO-
9KOHOMMYECKMX M (PU3NYECKMX  33afjadax, [Aans
onpefeneHns CKOPOCTU W YCKOPEHWSA; Haxo4WUTb
nnowaam n o06beMbl (UIyp C MOMOLLbKD WHTErpana;
NpUBOAUTH npumepbl MaTeMaTU4ecKoro
MOZE/NIMPoBaHMs C  MOMOLLbI  AuddepeHLmabHbIX
YPaBHEHWA,

MPyl4 - ymeHve CBOGOAHO OMEPUPOBaTb MOHATUAMM:
TOYKa, NpAMas, MI0CKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NAOCKWIA Yron, ABYTPaHHbIA Yrof, TpexrpaHHbIi
yron, nepecekaroLLmecs, napannenbHble n
CKpelluBaroLLmMecs  npamble,  MapainefbHoCTb U
NeprneHANKYNAPHOCTb MPAMBLIX W NIOCKOCTER, yron
MeXAy MPAMbIMU, YroN MeXay NpsAMO 1 NAOCKOCTbIO,
Yyron mMexzay njocKoCTaMW; YMEeHWe UCMOo/b30BaTh Mpu
PeleHnn 3afa4y M3y4veHHble (aKkTbl W  Teopembl
NNaHUMETPUN; YMEHME OLeHMBATb pasMepbl 06HEKTOB B
OKpY)XatoLLem Mupe; YMeHne onepupoBatb NMOHATUAMMN:
MHOFOrpaHHUK, CEeYEeHNe MHOrOrpaHHMKa, MpaBW/bHbINA
MHOrorpaHHuK, npusma, nupamuga, durypa wu
MOBEPXHOCTb BpaLLEeHUs, UMANHAP, KOHYC, Lap, cgepa,
pa3BepTKa NOBEPXHOCTU, CEYEHUsI KOHyca W UMANHAPA,
napansienbHble OCY WAN OCHOBaHWI, CeYeHme Luapa,
MIOCKOCTb, Kacarollaaca cgepbl, UWIMHAPA, KOHYCa;
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YMeHMe CTPOUTb CeYeHne MHOrOrpaHHMKa, 13obpaxarsb
MHOFOrpaHHUKK, (Urypbl X NOBEPXHOCTW BPaLLEHUS, UX
CeyeHUs, B TOM 4WC/le C MOMOLLbK 3MEKTPOHHbIX
CPeACTB; YMEeHVE NPUMEHSATL CBOWCTBA FrEOMETPUYECKMX
(huryp, camoCTOATe/IbHO (HOPMY/IMPOBATL OMpesesieHuns
M3yyaembIX Uryp, BblABUraTb rMnoTe3bl O CBOMCTBAX U
MprU3HaKax reoMeTpuYeckux quryp, 060CHOBbLIBATL UK
onpoBepraTb UX; YMeHWe MPOBOAWUTL KacCUmKaumio
(uryp N0 pas3MyHbIM  MpU3HaKaM,  BbIMOJHATH
HeobX0L4MMble JOMOHUTENbHbIE MOCTPOEHNS;

MPy16 - ymeHve CBOGOLHO OMepUpOBaTb MOHATUAMMU:
[BVDKeHMe, napaifeflbHblil  NepeHoc, CUMMeTpUs Ha
MA0CKOCTU 7 B MPOCTPaHCTBE, MoBOPOT,
npeobpasosaHye NoLobus, NMOAOOHbIE (PUrypbl; YMeHUe
pacrno3HaBaTb paBHble W MOAO6HbIE (Urypbl, B TOM
ynucne B MNPUPOAE, WCKYCCTBE, apXUTEKTYpe; YMeHue
MCNOMb30BaTb FEOMETPUYECKME OTHOLLUEHUS, HAXO4UTb
reoMeTpuyeckne BefMYMHbI (47MHa, Yron, naowagp,
06beM) NPV pelleHMn 3adad U3  [pyrux Yy4yeoOHbIX
npeaMeToB U U3 peasibHOM XM3Hu TMMPyl7 - ymeHume
CBOOOJHO OMepupoBaTb MOHATMAMMK: NPAMOYro/bHas
CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATbI TOYKW,
KOOpAMHaTbl BEKTOPA, CyMMa BEKTOPOB, MPOU3BefeHMe
BEKTOpa Ha 4uC/O, PasnoXeHWe BekTopa Mo 6asucy,
CKa/IAPHOE NPOW3BefeHMe, BEKTOPHOE MNpOou3BefeHMe,
Yron Mexay BeKTopamMu; YMeHWe WCMob30BaThb
BEKTOPHbIA W KOOPAMHATHbI MeTO4 ANA  PeLleHuns
reOMeTpuyecKMx 3afady W 3agad  Apyrux yuyebHbIX
npeamMeToB; OMepUpoBaTb MOHATUAMK: MaTpuua 2 X 2 1
3x3, onpefenuTens MaTpuLpbl, FeOMETPUYECKMIA CMbICN
onpegenvTens;




MK  47. [MnaHupoBaTb U
OpraHv3oBbIBaTb
NpPON3BOACTBEHHbIE paboThbl

KONEKTMBA UCMOTHUTENEN

JIP26 - roTOBHOCTb M CMOCOBGHOCTL K 06pa30BaHUIO U
caM0o06pa30BaHMI0 Ha MPOTAXEHUW BCEW XKN3HMK;

MP10 - ¢opMupoBaHMe Hay4HOro TuMa MbILLIEHMS,
BnafjleHne HayyHOW TepMUHOMOTUEN,  KNKOYEBbIMM
MOHATUAMM N METOAAMMU,

MP17 - ymeTb NepeHOCUTb 3HAHUA B MO3HABATE/IbHYIO
W NPaKTUYeCKY 06/1aCTUN XKU3HELEATEIbHOCTHY;

MP18 —yMeTb WHTerpuMpoBaTb 3HaHUA U3 PasHbIX
npeaMeTHbIX obnacTei;

MP21 - BnafieTb HaBblKamy MOSYYEHUS MHGopMaLmn
M3 UCTOYHMKOB pasHbIX TUMNOB, CaMOCTOATE/IbHO
OCYLLEeCTBNATL MOWCK, aHanus3, cuctemarmsaumio wu
MHTepnpeTauuio MH(OPMaLMM pasfiMyHbIX BUAOB U
(hopm MpefCcTaBneHns;

MP36 - KOOpAMHMPOBaTb W BbINO/MHATL PaboTy B
yCNoBUAX peasibHOro, BUPTYyasIbHOT0 n
KOMOVHMPOBAHHOIO B3aUMOLENCTBUSA;

MP42 - penaTb 0CO3HaHHbIA BbIGOP, apryMeHTUPOBaTb
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MPy18 - ymeHue mofennpoBaTth peasibHble CUTYyaUumn Ha

A3blKe  MaTeMaTWKW;,  COCTaBMATb  BbIPAXEHWUS,
YPaBHEHUsl, HEPAaBEHCTBA U WX CUCTEMbI MO YCOBUIO
3afjaun,  uUccnegoBaTb  MOCTPOEHHblE  Mogenu  C
CMOMb30BaAHNEM annapara anreopbl,

WNHTEPNPETNPOBaTb MOMYYEHHbIA pe3ynbTaT; CTPOMTb
maTeMaTU4eckue MOAENN C NOMOLLbIO FeOMEeTPUYECKUX
MOHATUIA W BEIMYMH, pellaTb CBSI3aHHblE C  HUMWU
NpaKTUYeCKMe 3afayn; COCTaB/ATb BEPOATHOCTHYHO
MOZe/b U MHTEPNPeTUpPOBaTh MNOYYEHHbIA Pe3y/bTar;
peLlatb npuknagHble 3agauu cpeacTeamu
mMaTemMaTU4yecKoro aHanusa, B TOM 4ucfne couuanbHo-
9KOHOMWNYECKOr0 1 (PU3NYECKOro Xapakrepa

MP61 BlafleHne  MeTofaMM  [0Kas3aTesbCTs,
aiIropuTMamMu peLleHuns 3agad; yMeHve popMynnpoBath
onpeenieHnsi, akCUoMbl W TEOPEMbl, MPUMEHATL KX,
NPOBOANTL  [l0Ka3aTeNlbHble  PacCyX[eHna B XoAe
peLleHuns 3agad;

P64 - yMeHMe onepupoBaTb MOHATUAMW: (QYHKUMA,
HenpepbiBHaA PYHKUWSA, NPOM3BOAHasA, NepBoobpasHas,
onpeseNieHHbIin NHTErpan; yMeHue Haxo4uTb
MPON3BOLHbIE 3/MIEMEHTapHbIX  (PYHKUMIA, UCNOMb3ys
CrpaBOYHble MaTepuasbl; UCCNeAoBaTb B MPOCTEALLNX
cnyyasax (YHKUMW Ha MOHOTOHHOCTb, HaxOAWTb
Hanbo/bLUMe W HauMeHbLUMe 3HaYeHWUs  PYHKLWIA;
CTPOUTb TPagiuKM  MHOTQY/IEHOB C UCMO/Ib30BaHMEM
annapata MaTemaTMyecKoro aHaim3a, MpUMeHsATb
NMPOM3BOAHYIO MNPV peLleHun 3agady  Ha [BWKEHME,
pewarb  MPaKTUKO-OPMEHTUPOBaHHbIE  33dayn  Ha
Hambo/bLUME N HAMMEHbLLNE 3HAYEHUSA, HA HAXOXAEHWe
MyTW, CKOPOCTM N YCKOPEHWS,



ero, 6paTb OTBETCTBEHHOCTb 3a PELLEHNE;
no3HaBaTe/IbHON
pedieKCMM Kak 0CO3HaHUA COBepLUAEMbIX AENCTBUIA 1

MP46 -  BnafeTb
MbIC/TUTENBHbIX
OCHOBaHMWiA

MPOLIECCOB,

HaBblKaMU

nx

pe3ynbTaToB
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MP67 - yMeHuWe oOnepupoBaTb MOHATUAMU: CpefHee
apupMeTNYECKOE, MefmaHa, HanbonbLuee 7
HavMeHbLLee 3HayeHus, pasmMax, ancnepeus,
CTaHZapTHOEe OTK/IOHEHWE 4MCNOBOr0 Habopa; yMeHue
N3BNEKATD, WNHTEPNpPeTMpoBaTh MHhopMaLuio,
npeAcTaBneHHyro B Tabnuuax, Ha Auarpammax,
rpaukax,  OTpaXalollyld  CBONCTBA  peasbHbIX
MPOLLECCOB W AB/IEHWI; MpPeACTaBNATb MH(OPMaLUIO C
nomowpto  Tabnuy M guarpaMm;  UCCnefoBaTtb
CTaTUCTUYECKNe faHHble, B TOM YUCNE C NPUMEHEHWEM
rpagnMyecknx MeTofoB M 3N1EKTPOHHBIX CPEACTB;

MP68 - ymeHVe onepupoBaTb MOHATUSIMW: CNyYaiHbIN
OnbIT ¥ CNyYaliHOe CO6bITME, BEPOSTHOCTb CAYYaliHOro
COObITMS;  YMEHMe  BbIUMCNATb  BEPOATHOCTb  C
MCNOMNb30BaHNEM TPaUUEcKNX METOA0B; MNPUMEHATb
(hOpMy/ibl  CMIOXKEHUS N YMHOXEHWUS BEPOATHOCTEN,
KOMOMHATOpHble (aKkTbl W OopMy/ibl MpY  PeLIEHUN
3aflay; OLeHMBaTb BEPOSTHOCTU peasibHbIX COObITWNA;
3HAKOMCTBO CO CNydYaliHbIMW BeIMYMHAMK; YMEHWe
NPYBOAMTL MNPUMEPbI MPOSBIEHUA 3aKOHA 60/bLUMX
4ncen B NPUPOLHbLIX Y 0BOLLECTBEHHBIX AB/IEHUSAX;

MP610 -  ymeHMe  oOnepvpoBaTb  MOHATUAMU:
MHOFOrpaHHUK,  CeYeHWe  MHOTOrpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, qurypa wu
MOBEPXHOCTb BPALLEHWs, UWANHAP, KOHYC, Lwap, ciepa,
CeyeHuss (Urypbl BpaLleHus, M0CKOCTb, KacaroLlascs
cepbl, LMAMHAPA, KOHyCa, nowWwab MOBEPXHOCTM
nupamMmuipl, MNpu3Mbl, KOHYCa, UWAUHAPaA, naowaib
cthepsl, 06beM Ky6a, NPSMOYTO/IbHOr0
napannenenvnega, nupamMugbl, NPU3Mbl,  LWAIUHAPA,
KOHyCa, Lapa; yMeHue M306paxarb MHOTOrpaHHUKK W
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MOBEPXHOCTK BpalleHUA, WX Ce4YeHWUA OT PyKU, C
MOMOLLBbHO YEPTEXHbLIX MHCTPYMEHTOB W 3/IEKTPOHHbIX
CpeacTs;  yMeHume - pacriosHaBaTb  CMMMETPUKO B
MPOCTPaHCTBE;, YMEHWE pacCrno3HaBaTb MPaBWUJIbHbIE
MHOrorpaHHUKWu,

MPyr - yMeHue onepvpoBatb  MOHATUAMM:
onpefeneHve, akcomMa, Teopema, CiefcTaue, CBOMCTBO,
MpU3HaK, [0Ka3aTeNbCTBO, paBHOCW/IbHbIE

(hOpMY/IMPOBKK; YMeHMe (opMynMpoBaTb 06paTHOe W
MPOTMBOMO/IOXKHOE YTBEPXKAEHME, NPUBOANUTL MPUMEPLI
n KOHTpNpUMEPSI, 1CNnonbL30BaTh MeToz
MaTeMaT1yeCKoM NHAOYKLUWK, NnpoBOAUTL
[loKa3aTeflbHble pacCy>KAeHUs npu  peLleHWM 3afad,
OL|eHMBATb /IOrMYECKYH0 NPaBWUIbHOCTb PacCyXXAeHWI;
MPy2 - ymeHve onepupoBaTb MOHATUAMMU: MHOXECTBO,
NOAMHOXECTBO, OMnepaunn Hal MHOXecTBaMu; YMEHUe
MCMNO/b30BaTb TEOPETUKO-MHOXECTBEHHbI annapart A/s
onucaHus peanibHbIX MPOLECCOB W SIBNEHWUA W MpK
peleHnn 3afja4y, B TOM 4uCne U3 ApYrux Yy4vebHbIX
npeaMeToB;

MPy3 - yMeHWe oOMepupoBaTb MOHATMAMU: rpad,
CBA3HbIN rpad, [epeBO, UMKA, rpad Ha MIOCKOCTH,
YMeHVe 33faBaTb W OMNUCbIBaTb rpadbl PasINYHbIMK
crnocobamu; Ucnosib3oBaTth rpagbl NPV peLleHnn 3a4ay;
MPy7 - ymeHWe onepmpoBaTb MOHATUAMU: TOXAECTBO,
TOXAeCTBEHHOe npeobpasoBaHue, ypaBHeHWe,
HEpaBeHCTBO, CUCTEMa YpPaBHEHWA WU HepaBeHCTB,
PaBHOCWUNBbHOCTb YPaBHEHWIA, HEpPaBeHCTB W CUCTEM,
paLMoHa/ibHble,  MppaLVOHabHble,  MOKa3aTe/bHble,
CTEMNeHHble, forapuPmMuyeckune, TPUTOHOMETPUYECKME
ypaBHeHUA, HepaBeHCTBa W CUCTEMbI; YMeHWe peLuatb
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ypaBHEHUs,, HepaBeHCTBA M CUCTEMbl C MOMOLLbLHO
pa3NINYHbIX NPUEMOB; peLlaTh YpaBHEHWUS, HepaBeHCTBA
N CUCTEMbI C MapameTpPoM; MPUMEHATL YpaBHeHWUS,
HepaBeHCTBa, NxX CUCTEMBI ans peLueHus
maTtemMaTMyeckKMx 3afa4y W 3a4a4 M3 PasiMYHbIX
061acTelt HayKn 1 peasibHOW YXXN3HW;

MPy11 - YMEHME  OMNepupoBaTb  MOHATUAMM:
KOMMN/IEKCHOE  YMC/IO, COMPSXKeHHble  KOMM/EKCHbIE
ynucna, MOAY/Nb W apryMeHT KOMMMIEKCHOro u4ucna,
(hopma 3anmcu KOMMIEKCHbIX yncen (reomeTpuyeckas,
TPUroOHOMeTpMYeckass W  anrebpanyeckas); YMeTb
Npon3BOAUTb apugmeTmyeckue [encTBuA c
KOMMIEKCHbIMW  yucfamun;  MPUBOAUTL  NPUMeEpbI
MCMONb30BaHNSA KOMMEKCHbIX YuMCen;

MPyl12 - ymeHve CBOGOLHO OMepupoBaTb MOHATUAMM:
cpefHee apuUMeTUYecKoe, MefmaHa, Haubosbliee W
HanmeHbLLlee 3HayeHus, pasmMax, ancnepcus,
CTaHAapTHOe OTK/IOHEHMe ANA OMucaHus YMCOBbIX
AaHHbIX; YMEHWEe 1ccnefoBaTb CTaTUCTUYECKME laHHbIe,
B TOM 4ucfie C NpUMeHeHWeM rpafuyecknx MeTogoBs v
3MIEKTPOHHBLIX  CPefcTB;  rpajuMyecku  uccrefosatb
COBMeCTHble HabMofeHns C  MOMOLLbI0  Auarpamm
paccevBaHus U IMHENHON perpeccuu;

MPyl13 - yMeHWe HaxoAWUTb BEPOSITHOCTM COOBLITUIA C
NCMOo/Mb30BaHWEM TpaUyeckmx MeTOA0B; MNPUMEHATb
AN19 peleHuns 3agad POpMYynbl CNOXEHUA U YMHOXEHNA
BEpOSiITHOCTEW,  (hopMmy/ly  MOSIHOM  BEPOATHOCTH,
(opmyny  BepHynnn, KOMOMHATOpHble  (haKTbl U
(hopMy/ibl;  OUEHMBaTb  BEPOATHOCTU  peasibHbIX
COObITUIA; YMEHMe OMeprupoBaTb NOHATUAMW: CydaiiHas
BE/IMYMNHA, pacnpegeneHue BEpPOATHOCTENR,
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MaTeMaTUyYecKoe OXuaaHue, AMcnepcus U ctaHaapTHoe
OTK/IOHEHWe  CNy4YallHOW  BEMMYUMHBI,  (PYHKLWK
pacnpefeneHns MU MNJOTHOCTU  PaBHOMEPHOrO,
MoKa3aTeNbHOro UM HOPMaNbHOrO  pacnpefeneHunii;
yMeHue 1CNosb30BaTh CcBOiACTBa U3YYeHHbIX
pacnpefefieHMin Ana pelleHns 3afad; 3HaKOMCTBO C
MOHATMAMM:  3aKOH  GONbLIMX  YuCesl,  METOAbI
BbIOOPOYHbLIX — WUCCNEA0BaHUA;  YMEeHWe  MPUBOAUTH
npvMepbl MPOABMIEHUS  3aKOHA 60MbLUMX 4yucen B
MPUPOAHBIX U 06LLECTBEHHBIX ABNEHUSIX;

MPyl4 - ymeHMe CBOGOAHO OMepMpPOBaTb MOHATUAMM:
TOYKa, NpsAMas, MIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
nyd, NIOCKUA Yron, ABYFPaHHbIA Yrosn, TpexrpaHHbIi
yron, rnepecekaroLmecs, napasnesbHble 7
CKpewBaroLmecs  nNpsAmble,  NapalieNlbHOCTb 1
nepneHAVKYNAPHOCTL NPAMBbIX W NIOCKOCTEN, Yron
MEeXy MPAMbIMU, Yron Mexay npsaMoin 1 NiocKoCTbHO,
Yros Mexzy nioCcKoCTAMW; YMeHWe UCNo/b30BaTh Mpu
pelleHnn 3afay  M3yyeHHble (akTbl W TEOpeMbl
NNaHUMETPUN; YMEHME OLeHMBATbL pasMepbl 06bEKTOB B
OKPY>KatoLLLEM MUpPe; YMEHVE OMnepupoBaTb NOHATUAMM:
MHOTOrpaHHuK, CeyeHue MHOrorpaHHWKa, rnpaBusibHbIA
MHOTOrpaHHuK, npu3Ma, nupamuga, Qurypa w
MOBEPXHOCTb BpaLLeHNs, UWNMHAP, KOHYC, Lwap, chepa,
pa3BepTKa NOBEPXHOCTM, CeYEeHWUs KOHyCa U LUINHAPA,
napannesibHble OCUM WM OCHOBAaHWKO, CeYeHUe Liapa,
MI0CKOCTb, Kacarowancs ciepbl, LWUIMHAPA, KOHYCa;
YMeHMe CTPOUTb CeYeHMe MHOrorpaHHuKa, n3obpaxarb
MHOTOrpaHHUKW, QUrypbl 1 NOBEPXHOCTM BPALLEHUS, UX
CeYeHWsi, B TOM 4MCNe C MOMOLLBI 3NEKTPOHHbIX
CPeACTB; YMeHUe NPUMEHATL CBONCTBA FreOMETPUYECKIUX
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¢uryp, camocTosTe/IbHO (hOPMYyNMPOBaTL OMpeLesieHns
n3yyaemblX QuUryp, BblaBuUratb rmnoTesbl 0 CBOMNCTBAX U
Npu3HaKax reoMeTpuyecknx uryp, 060CHOBbLIBATL WK
OrMpoBepraTb MX; YMeHuWe MPOBOAUTbL KaCcCUMKaLUIO
(uryp nNo  pasnnyHbIM  MPU3HAKaMm,  BbIMOSHATb
HeobXo4MMble JONONHUTE/IbHbIE MOCTPOEHUS;

MPy15 - ymeHue CBOOGOAHO OMEPUPOBATb MOHATUAMMU:
nnowaab urypbl, 06bem GUrypbl, BeUYMHA YIna,
paccTosiHMe OT TOYKM [0 NJIOCKOCTWU, PacCTofHue
MeXxay NpAMbIMK, PacCTOAHME MEXAY MI0CKOCTAMM,
nnowans cgepbl, NaoWaas MOBEPXHOCTN MMpaMuibl,
Mpu3Mbl, KOHyca,  uuWnvHgpa,  00beM  Ky6a,
MPAMOYTr0/bHOr0 napannenenunesa, nupaMual,
npusmbl, LUAMHAPA, KOHYCa, Llapa; YMeHWe HaxoAuTb
OTHOLLEeHVe 06beMOB NOAO6HLIX Uryp;

MPy18 - ymeHne MOLeNNpoBaTh peasibHble CUTYyauUumn Ha
A3blKe maTemMaTuKu, COCTaBNATH BblpaXkKeHus,
YpaBHeHWs, HEepaBeHCTBa WU WX CUCTEMbl MO YC/OBUIO
3afayn, uccnefosatb  NOCTPOEHHble  Mojenn ¢
NCnonb30BaHNeM annapara anreépsl,
WHTEprpeT1poBaTb MONYYEHHbIN pe3ynbTaT; CTPOUTb
maTemMaTuyeckue MoZenv € NOMOLLbI reoOMeTPUYECKMX
MOHATUA W BE/IMYMH, pelaTb CBA3aHHble C  HUMK
NpakTUYeCKMe 3agayn; COCTaBNATb BEePOATHOCTHYHO
MOZe/lb U UHTEPNPeTUPOBaTb MOJMyYeHHbIA pe3ynbTar;
peLuaThb npuKnagHble 3aga4n cpeacTsamm
MaTeMaTU4YecKoro aHanmsa, B TOM YuCne CcouuasbHO-
3KOHOMWYECKOro 1 PU3NYECKOro xapakrepa



2. CTPYKTYPA N COOEPXAHWVE YYEBHOI O NMPEAMETA

2.1. O6beEM yyebHOro npeameTa v BUAbl y4ebHOM paboThbl

Bup yuye6Hon paboThbl O6bem B yacax
O6bem ob6pasoBaTenbHOl NporpaMMbl Yy4ye6HOro npegmeTa 301
Ob6A3aTenbHasg ayanTopHasa Harpyska: 295
TEOPETUYECKME 3aHATUS, 227
B T.4. B ()opMe NpaKTMUYeCKOIN NOArOTOBKM —
MNPaKTU4YeCKNE 3aHATUA, 68
B T.4. B ()opMe NpaKTUYECKO NOArOTOBKM 40

nabopaTopHble 3aHATUS,

B T.4. B (pOpMe MpaKTNYeCKOl NOLrOTOBKM
CamocToaTenbHas pa60Ta,

B T.4. B (pOpMe MPaKTNYeCKOl NOLIOTOBKM

NWHanBUAYyanbHbIN NpoeKT —

MpomexyTouyHasa atrectaumna (3KsameH) 6
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2.2. TeMaTW4YeCcKMin NNaH 1 cogepXkaHne yuyebHoro npeamerta

HanmeHoBaHMue Copep>xxaHune yyebHoro matepuana n Gopmbl
pas3fenos U Tem opraHumsauum geaTeNbHOCTM obyyatowmnxcecs
1 2
BeeneHune TeopeTuueckoe saHsTue. BBegeHne
MartemaTtnka B Hayke, TEXHUKE, 3KOHOMUKe,

MH(POPMALUMOHHBIX  TEXHOMOMMAX U MPaKTUYECKOM
pearensHocTu. Llenu n 3agaum nsyyeHns matematuku npu
0CBOeHMM cneupmansHocTein CMO

Pasgen 1. MoBTopeHMe Kypca MaTeMaTUKWN OCHOBHOW LI KONMbI

Tema 1.1. TeopeTuueckoe 3aHaTue. YmMcna ©N  BbIYUCIEHUS.

Uncnaun BblpaxxeHns 1 npeobpa3oBaHus

BbIUMCNIEHUS. [elicTBnA Hag MONOXKWUTENbHBIMA W OTPULATENbHBIMM

BbipaxeHus n ymcnamu, 06bIKHOBEHHBIMN N AECATUYHBIMU LPO6AMM.

npeobpa3oBaHus [enctBua co  cTeneHsMW, (OPMYy/ibl  COKPALLEHHOro
YMHOXEHMS.

Tema 1.2. TeopeTnueckoe saHsTue. [ EOMETPUA Ha NIOCKOCTU

"eomeTpusa Ha Buabl NIOCKMX uryp v nx niowagu.

NNOCKOCTU

MpakTuueckoe 3aHaTue Nel. BblumcneHue I'II'IOLLI,&,EI,GVI
MA0CKUX huryp
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Ob6bem

B Yacax

B Tom uuncne
npakTu-
yeckas

noaroToBkKa

4

Koabl 06 UX KOMNETEHU W ©
NIMYHOCTHBIX, MeTanpeaAMeTHbIX,
npeagMeTHBbIX pe3ynbTaToB,
hopMMpPOBaHMWIO KOTOpPbIX
CMnocoGCTBYET 3/1EMEHT NPOrpamMmbl
5
OK 01, N1P23, NNP24, NNP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, INP614,
MPy19

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py5

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P61, NMP69,
MP612, NPy14
OK 01, MK 2.2., NP14, NP23, J1P24,
nP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, INMP69, IMNMP612



Tema 1.3.
[poLeHTHbIe
BblUMCNEHMNA

Tema 1.4.
YpaBHeHNA 1
HepaBeHCTBaA.
Cucremsl
ypaBHEHWI 1
HepaBeHCTB

TeopeTnueckoe 3aHaTUe. [IPOLUEHTHbIE BbIYUC/IEHUS
MMpocTble MPOLEHTLI, pasHble Crocobbl UX BbIYUCIEHUS.
CNoXXHble MPOLEHTHI

MpakTuueckoe 3aHaTue Ne2. PelleHre 3a4a4 C NOMOLLbIO
MPOLEHTHbBIX BbIYMC/IEHWI

TeopeTuueckoe 3aHsTue. PauyWoOHa/IbHblE YpaBHEHWUS,
HepaBeHCTBa, CUCTEMbI YPaBHEHWIA U HEPABEHCTB
PaBHOCW/IbHbIE npeobpas3oBaHms pauoHaIbHbIX
YPaBHEHWIA W HepaBeHCTB MNepBOi cTeneHW. YacTHble
o6Lwme pelleHNs HepaBeHCTB. CUCTEMbI M COBOKYMHOCTM
HepaBeHCTB. CUCTeMbl YpaBHEHWA W HepaBeHCTB Kak
maremarmyeckme Mozenu peanbHbIX cUTYyauuii.
KBagpaTHble ypaBHeHusi. MeTofbl pelleHnss  CUCTEM
ypaBHeHW. HepaBeHCTBa BTOPOI CTeneHW. CucteMbl ”
COBOKYMHOCTM HepaBeHCTB, cofepXalliye KBajpaTHbIiA
TPEXUNEH.

MpakTuueckoe 3aHATue Ne3. BbINONHEHWE [AENCTBMIA C
pauuoHa/IbHbIMW  yuciamu.  PelleHVe  pauyoHasIbHbIX
YpaBHeHWIN, HEPaBEHCTB, CUCTEM YpPaBHEHWUIA U HEPABEHCTB
NepBoOW CTEMEHM.

MpakTuueckoe 3aHaTue Ne4. PelleHWe paunNOHaIbHBIX
YpaBHEHWI, HepaBeHCTB, CUCTEM YpPaBHEHWIN N HepaBeHCTB
BTOPOW CTeneHu

TeopeTnueckoe saHaTue. MaTpuubl U onpegenuTenn
MoHATNA: MaTpuua 2x2 1 3x3, onpeaennTesis MaTpulbl

TeopeTuueckoe saHaTue. Metof [Naycca
Metoq Tlaycca npu PELIeHUM CUCTEM  JINHEAHbIX
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OK 03, J/TIP26, MP8, MP17, P66

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMPy1, MPy17
OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 1.5.
BxogHol
KOHTPO/b

ypPaBHEHUI

KoHTponbHasa pa6oTa

Pasgen 2. MpaMble U NIOCKOCTU B NPOCTPaHCTBe

Tema 2.1.
AKCUOMbI
CTepPeoOMETPUN.

Tema 2.2.
MapannensHoOCTb

NPAMbIX, NPAMON 1

MNI0CKOCTH

Tema 2.3.
B3anmHoe
pacnonoxeHue
NPAMbIX B
MpoCTpaHCTBe
Tema 2.4.
MapannensHoOCTb
MNOCKOCTEN.
MepneHamKynsap-
HOCTb NPSAMbIX U
NNOCKOCTel

TeopeTuyeckoe saHsaTue. AKCMOMbI CTEPEOMETPUN
CrepeomeTpus  [pocTeiilume  urypbl  NPOCTPaHCTBA.
MpeAcTaBneHnMss O  reOMETPUYECKUX Tenax.  AKCUOMbI
CTEPEOMETPUM N CNELACTBUA UX HUX

TeopeTnyeckoe 3aHATUE. MapannencHOCTb  MPAMBIX,
MPSMOW 1 MI0CKOCTK

MapannensHble MpsMble B MpocTpaHCTBe. [MapansiensHoCTb
npsMoi 1 nnockocTw. MNpu3Hak napasinesibHOCTU NpSMO U
M10CKOCTW. IMapansieNnbHOCTb MI0CKOCTEN

TeopeTuyeckoe  3aHATHUE. B3avvHoe  pacnonoxeHue
MPAMbIX B MPOCTPAHCTBE

CkpeluvBatoLmecs npsmble.  Tpu  cayvyas  B3aUMHOrO
pacrofioXXeHns NpsAMbIX B MPOCTPaHCTBe. YT/bl €
COHarpas/IeHHbIMW CTOPOHaMM. Y TO/ MeXay NpPAMbIMUI
TeopeTuueckoe 3saHaTue. [lapasnefibHOCTb MIOCKOCTEN.
MepneHanKySapHOCTb NPAMBIX U NIOCKOCTEN

MapannensHble NIOCKOCTU. TMpu3HaK napannesisHoOCTU ABYX
nnockocten.  CBoicTBa  MapaifieNibHbIX — M/I0CKOCTEN.
TeTpasgp v napannenenunes. MeprneHAVKYNSPHOCTb NPSMON
1 niockocTw. MapannenbHble NpsMble, NepPreHAVKYNApHble K
nnockocT. Mpu3HaK  MeprneHANKYNSpHOCT  MPSMOA 1
MaocKocTh. TeopemMa O MPSMON, NEPreHAUKYNAPHOA K
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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, INMP61, NMP69,
MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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



Tema 2.5.
MepneHanKynap n
HaKMNOHHbIE. YTonN
MeXay npsiMoi u
MNOCKOCTbIO
Tema 2.6.

[BYrpaHHbIii yron.

MNepneHanKynap-
HOCTb M/IOCKOCTEN

M10CKOCTH

TeopeTuueckoe 3aHsiTue. [1ePNeHANKYNAP N HaKIOHHbIE.
Yron mexay npsmMoii 1 NIoCKOCTbHO

PaccTosiHMe OT TOYKW [0 MJIOCKOCTW. [MepneHauKynap u
HaknoHHaA. TeopeMa O Tpex nepneHAnKynapax. YTon
MeXAy MPSMOIA U NI0CKOCTbHO

TeopeTuueckoe 3aHaTHE. [BYrpaHHbIi1 yrof.
MepneHavKyNSpHOCTb NIOCKOCTEN

[BYyrpaHHbliA yron. JIMHelHbIA yron [ABYrpaHHOro yr/a.
Mpu3Hak  NeprneHaVKYNspHOCTM  ABYX  MJIOCKOCTENA.
MapannenbHoe  NPOEKTMPOBaHWE U ero  CBOWCTBaA.
OpToroHasbHOe NPOoeKTUpOBaHKe. Mnowgaab OpPTOroHa/IbHOW
npoeKLumu

MpakTuueckoe 3aHsaTue Ne5. PelleHMe 3aja4y cC
NPYMEHEHNEM MNPU3HAKOB W CBOWCTB Napasife/bHbIX W
NepneHANKYNApPHbIX NPAMbIX W MI0CKOCTEN

MpakTuueckoe 3aHATMe Ne6. PelleHMe 33jay Ha
HaxoX[eHWe ABYrpaHHOro yrna

Pasnen 3. KoopAnHaThbl U BEKTOPLI

Tema 3.1.
[ekapToBbI
KOOpAMHaTh! B
MpOCTPaHCTBe.

TeopeTuueckoe 3aHaTue. [IpAMOYronbHas [ekapToBa
cMcTemMa KOOPAMHAT B MPOCTPAHCTBe

MpsMoyronbHas  fieKkapToBa CUCTEMa  KOOPAMHAT B
MPOCTPaHCTBE.  PaccTosiHMe MeXay [ABYMS TOuKamu.
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OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, MNP69,
MPy1, MPy14, MNPy15

OK 01, MK 2.2., [IP14, JIP23, J1P24,
NnP25, J1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP61, INMP69, MNMPy1, MNMPy14
OK 01, MK 2.2., NP14, JIP23, 1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP61, IMNMP69, MNMPy1, MNPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP613,
MPy17



PaccTosHue
MeXxay AByMs
TOYKaMMU.
KoopauHaTsl
cepeAnHbl OTpesKa
Tema 3.2

BekTopebl B

MPOCTPaHCTBe.
Yron Mexay
BeKTOpamu.
CkanspHoe
npousseseHne
BEKTOPOB

KoopamHaTbl cepeiHbl 0Tpe3Ka

TeopeTuueckoe 3aHsTue. BEKTOPbI Ha MNJOCKOCTM U B
npocTpaHCcTBe

lMoHATMe BekTOopa. BekTopbl Ha naockocTM U B
npoctpaHcTee. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
[JeictBua Haj BekTopamu B MpocTpaHcTBe. [1pasusio
TPeyronbHuKa, napasinenorpamma, NNOMaHO¥A.
KomnnaHapHble BEKTOPbI, NpaBuio  nNapannenenunea.
KoopavHaTbl BEKTOpa Ha MJIOCKOCTU W B MPOCTPaHCTBE.
[elcTBMA Haf, BEKTOpamu, 3aflaHHbIMU KOOpAMHATaMK, Ha
MIOCKOCTM W B NpocTpaHcTBe. [lpocTeiuve 3ajayv B
KoopamHaTax

TeopeTuueckoe 3aHsaTue. Pas3NoXeHMe BekTopa Ha
NNOCKOCTM U B NPOCTPaHCTBE

Pa3noxXeHne BeKTOpa Ha MJIOCKOCTU M B MPOCTPaHCTBE MO
3aflaHHbIM ~ HarnpasneHuaM.  KoopguHaTbl  BEKTOpa.
OpToHOPMMPOBaHHbIA  6a3nc. Pa3noXeHne BekTopa Ha
NIoCKOCTM W B MPOCTpaHCTBe  NO  3afaHHbIM
HanpasneHWaAM. HaxoXkaeHne KoopAWHaT BEKTopa B
3afjaHHOM 6asuce

TeopeTuueckoe 3anaTue. CKangpHOe Mpoun3BeaeHne
BEKTOPOB

CKanapHoe npou3BefeHVe BEKTOPOB, WCMO/b30BaHWe
CBOWCTB CKa/IiPHOr0 NPOMW3BELEHMA. YTON MeXay ABYMs
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OK 04, OK 05, /1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, IP613,
MPy17

OK 04, OK 05, J1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP61, INMP613,
MPy17

OK 04, OK 05, J1IP8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, INP613,
MPy17



BeKTopamu. [poeKuma BeKTopa Ha oCb. BbluncneHne yrmios
MeXay NPsAMbIMU U NIOCKOCTAMM

TeopeTnyeckoe 3aHATUE. BeKTOpHO-KOOp,EI,I/IHaTHbII‘/JI
MeTo[,

BeKTOpHO-KOOpANHATHbLIN METOZ

MpakTuueckoe 3aHaTme No7. [lpuMeHeHMe MeToda
KOOPAMHAT NPU  pelleHn NpakTUKO-OpUEHTUPOBAHHbLIX

3aau

Pasgen 4. OCHOBbI TPUTOHOMETPUN. TPUTOHOMETPUYECKNE QPYHKLNN

Tema 4.1.
TpuroHomeTpmnye-
CKMe (hyHKUMN
NpPOWN3BOJILHOTr0
yrna, uicna.
PagnaHHasa n
rpafycHas mepa
yrna

Tema 4.2.
OCHOBHbIe
TPUrOHOMeTpuYe-
CKMe ToXJecTBa
Tema 4.3.
dopmynbl
npuBefeHns

TeopeTuueckoe 3aHaTUe. T PUTOHOMETPUYECKME (DYHKLMN
YMCNOBOIro aprymeHTa

PagnaHHaa Mepa yrna. 10BOPOT TOUKM BOKPYr Havana
KoopauHat. OnpefeneHne cuHyca, KOCMHYyCa, TaHreHca u
KOTaHreHca. 3HakKu CWHyCa, KOCWUHYyca, TaHreHca W
KOTaHIreHca rno 4YeTBepTAaMm. 3aBMCUMOCTb MeXxXay ChUHYCOM,
KOCWHYCOM, TaHreHCoOM 1 KOTaHreHCoM OAHOIro N TOro Xe
yrna

TeopeTunueckoe 3aHATUE. OCHOBHbIe
TPUTOHOMETPUYECKNE TOXKAECTBA

TpuUroHoMeTpuyecKme ToxaecTaa

TeopeTnueckoe 3aHaTne. POPMY/bl NPUBEAEHNA
CWHYC, KOCWMHYC, TaHTeHC W KOTAaHTeHC YrfoB a u - a.
dopmynbl NpUBEAEHNA
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OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP613,

MPy1, MPy17

OK 01, MK 2.2., [IP14, NIP23, JIP24,
NP25, P26, 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, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P65

OK 04, OK 05, J1P8, J1IP33, 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, TPy7



Tema 4.4.

CurHycC, KOCUHYC,
TaHreHC CyMMbI U
pasHOCTM ABYX
yrnos

CVHYC 1 KOCUHYC
ABOWHOIO yrna.
dopmy bl
MOSIOBUHHOIO yrna

Tema 4.5.
PyHKUNN, NX
CBOWACTBA.
Cnocobbl 3aaHus
(hyHKLWIA

Tema 4.6.
TpuroHomeTpuye-
CKMe oyHKUMM, nx
CBOICTBA 1
rpagmkm

TeopeTnyeckoe 3aHATUE. CI/IHyC, KOCUHYC W TaHreHc
CYMMbI 1 Pa3HOCTW ABYX apryMeHTOB

CUHYC M KOCMHYC CYMMbl W pPa3HOCTVM apryMeHTOB.
TaHreHc CyMMbl 1 pa3HOCTU apryMeHTOB

TeopeTnueckoe saHatue. POPMY/bl ABONHOIO aprymMeHTa
Mpeobpa3oBaHMe W  BbIYWC/TIEHNE YMC/IOBbIX 3HAYEHUN
TPUTOHOMETPUYECKNX  BbIPDKEHUA C  UCMOSb30BAHWEM
(hopMyn  [BOVMHOr0 aprymeHTa, (OPMYN  MOHMKEHUS
cTeneHun

TeopeTuueckoe 3aHsaTue. [lpeobpa3oBaHMe CyMMbl
TPUTOHOMETPUYECKNX (PYHKLMIA

Mpeo6pa3oBaHMe CYMMbI TPUFOHOMETPUYECKUX (DYHKLWI B
Nnpoun3BeeHNe 1 NPOU3BELEHNS B CYMMY

TeopeTuueckoe 3aHaTue. DPYHKUNN, UX CBOWCTBA.
Cnocobbl 3a8aHnsA PYHKUWIA

O6nacTb onpefeneHNs U MHOXECTBO 3HAYEHWUN (YHKLWA.
YUETHOCTb,  HEYETHOCTb,  MEPUOAUYHOCTL  (DYHKLIWIA.
Cnocobbl 3aaHns yHKLMI

TeopeTuueckoe 3aHaTue. T PUTOHOMETPUYECKME (DYHKLMM
Y = COS X, Y = Sin X, X CBOWCTBA 1 rpafuku

O6nactb  OnpefeneHNs U MHOXECTBO  3HaYeHWM
TPUrOHOMETPUYECKMX (DYHKUMA. YETHOCTb, HEYETHOCTD,
NepuoANYHOCTb TPUTOHOMETPUYECKNX (YHKLMIA.
CsoiicTBa M rpadivkn QyHKLUMIA Y = COS X, Y = sin X.
TeopeTuueckoe 3aHaTue. T PUTOHOMETPUYECKME (DYHKLMM
y =1tg X, Y = Ctg X, X CBOWCTBA N rpafuKu

Ob6nactb  onpefeneHNs M MHOXECTBO  3Ha4eHui
TPUrOHOMETPUYECKMX (YHKUMIA. YETHOCTb, HEYETHOCTD,
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, lNPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TNPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, 1NPy8

OK 04, OK 05, J1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P65, NPy8

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MNPy8



Tema 4.7.
MpeobpasoBaHue
rpacmkos
TPUroHOMeTpUYec-
KUX (PYHKLIA

Tema 4.8.
TpuroHomeTpuye-
CKWe ypaBHeHUs 1
HepaBeHCTBa

NeproANYHOCTb TPUrOHOMETPUYECKNX (DYHKLMIA.
CsolicTBa 1 rpatmkmn QyHKUMIA y =tg X, ¥ = ctg X
TeopeTuueckoe 3aHaTue. [lpaBuna rlpeo6pa30|3aH|/|ﬂ
rpamMKoB TPUrOHOMETPUYECKMX (DYHKLMIA

MpakTuueckoe saHatue Ne8. [NpeobpasoBaHMe rpadurkos
TPUrOHOMETPUUECKUX (YHKLIY

MpakTnyeckoe 3aHATHNE Ne 9. OnucaHne
npon3BoACTBEHHbIX MNpoLeccoB C MOMOLLUbLO rpa(i)l/IKOB

(hyHKLMIA

TeopeTuueckoe 3aHaTne. APKKOCUHYC N apKCUHYC YnCna.
PelLieHMe NpocTeLnX ypaBHEHUA COS X =ansin X = a
MoHATUE apKKOCWMHYCa W apKcuHyca uucna. pocTelillee
ypaBHEHMe COoSX=aMusinx=a

TeopeTnueckoe 3aHsaTue. APKTAHMEHC W APKKOTAHIeHC
uncna PeLleHvie NPOCTENLLINX YpaBHEHWI tg X = a U ctgx =a
MoHATME  apKTaHreHca W apKKOTaHreHca  yucna.
MpocTeiiwee ypaBHeHNe tgx=aunctgx=a
TeopeTnueckoe 3aHaTue. PeLLeHNe TPUTOHOMETPUYECKUX
YpaBHEHWIN METOAOM Pa3NOXeHUs Ha MHOXUTENN W
METOJ0M BBeJEHWNSA HOBOW NepemMeHHOIA

MeTog pasnoxeHuss Ha MHOXuUTenu. MeTog BBefeHus
HOBOI NepeMeHHOIA

TeopeTnueckoe saHaTue. PelleHNe TPUTOHOMETPUYECKIUX
YPaBHEHWIA C NOMOLLIbIO YHUBEPCa/IbHON NOACTaHOBKM
YHuBepcasibHas TPUroHOMeTpUYeckas NnoLCTaHOBKa
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OK 04, OK 05, /P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPyS8
OK 04, OK 05, /P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPyS8
OK 01, MK 2.2., /IP23, /IP24, JTP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
MP65, MPys
OK 04, OK 05, JIP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P63, MPy6,
MPy7
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MNMPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7



TeopeTuyeckoe 3aHATUe. OpHopoaHble
TPUTOHOMETPUYECKNE YPaBHEHNA I'IepBOVI CcTeneHun
OfHOpOAHblE TPUFOHOMETPUYECKME YPaBHEHUS MEPBON
cTeneHn

TeopeTnyeckoe 3aHATHKeE. O,CI,HOpO,EI,HbIe
TPUrOHOMETPUYECKME YPABHEHNS BTOPOW CTEMNEHU
O[HOpPOAHblE TPUrOHOMETPUYECKNE YPaBHEHWS BTOPOWA
cTeneHun

MpakTuyeckoe 3aHATHE Ne 10. PelleHns
TPUTOHOMETPUYECKNX ypaBHEHMVI OCHOBHbIMW METOAaMMU

TeopeTunyeckoe 3aHATHE. PelueHne ﬂpOCTeVILUVIX
TPUTOHOMETPUYECKUX HEPABEHCTB

Tema 4.9. TeopeTuueckoe 3aHATHeE. PelweHune cuUcTem
Cuctembl TPUTOHOMETPUYECKMX YPaBHEHNIA
TPUrOHOMEeTpUYec-

KX YpaBHEHWI

Pasgen 5. KomnnekcHble yucna

Tema 5,1. TeopeTuueckoe 3aHaTue. KOMMMAEKCHble 4ucna B
KomnsekcHble anrebpanyeckoit qopme. eomeTpuyeckas MHTepNpeTaLms
yucna KOMM/IEKCHOrO Ymncna

MoHaTne KOMMIEKCHOr 0 yucna. ConpsXeHHbIe

KOMM/EKCHbIE YWCNa, MOAY/b U apryMeHT KOMIJIEKCHOIO
ynucna. Anrebpavyeckas hopma 3arnmMcu KOMMIEKCHOro
yucna

TeopeTuueckoe 3aHsTue. |PUTOHOMETPUYECKad ¢)OpMa
3anmcy KOMIMEKCHOro yncna
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OK 04, OK 05, N1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNMPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP63, MPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS5, MP56, MP57, T1Py11

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



TpuroHomeTpryeckas (hopma 3anmcu KOMMIEKCHOro Yncna
N AENCTBUS HaL HUMU

TeopeTuyeckoe 3aHATUE. KomnnekcHble 4ucna w
KBafpaTHble ypaBHeHUA

PelleHne KBagpaTHbIX YpaBHEHWA C OTpULATENbHbIM
3Ha4YeHNeM ANCKPUMUHaHTa

TeopeTnueckoe 3aHaTue. Bo3BefeHWe KOMMIEKCHOIO
yucna B CTEMEHb

MpakTuueckoe 3aHaTue Nell. BbINO/MHEHMe pacyeToB C
MOMOLLIbHO KOMMNEKCHbIX Yncen

Pasgen 6. MponsBogHaa PYyHKLUNK, ee TPUMEHEHNE

Tema 6.1.
MoHaTre
MPON3BOAHOIA.
dopmybl U
npasunna
AndhepeHUmpoBa-
HUS

TeopeTuyeckoe 3aHATKe. MocnepoBaTenbLHOCTH.
Cnocobbl 3aaHns 1 CBONCTBA

MocneposatensHocT.  Cnocobbl  3afaHUs U CBOWCTBa
4MCoBbIX nocnefoBate/lbHOCTENA. BeckoHeuHO
ybblBaloLlas reoMeTpuyeckas nporpeccus n eé cymma.
BbluncneHve 4ieHOB Noc/efoBaTe/lbHOCTH
TeopeTunyeckoe 3aHATUe. lNoHATHe 0 npegene
nocneaoBatesibHOCTY, Npeaene PYyHKUMn

lMoHATMEe O npepene nocnegoBaTeslbHOCTU. Teopembl O
npegenax nocnegosartenibHocTeil. CBOWCTBA GECKOHEYHO
MasibIX U 6GeCKOHeYHO 6onbluMx BennuuH. [pegen
(YHKUMM B TOYKe W Ha OECKOHEYHOCTW. Teopembl O
npegenax QyHKUWIA. PackpbITUe HeonpeaeneHHOCTEN

ol

MP55, MP56, MP57, MNMPy11

OK 04, OK 05, 11P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy7, INMPy11

OK 04, OK 05, /IP8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11
OK 01, MK 4.1., NIP23, NP24, NIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy9

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy9



Tema 6.2.
[MoHATME O
HenpepbIBHOCTH

QOYHKUMN.

Tema 6.3.
"eoMeTpuyecKuin 1
(hu13nYecKuii
CMbIC/1
NPON3BOAHOIA

TeopeTuueckoe 3aHaTue. [lOHATME O MPOW3BOAHOM
(hYHKUMN

3afiaumn, NpuBOAALLME K MOHATUIO NPOM3BOAHOW. 3ajaya o
CKOpOCTN  ABWXKeHUsA.  OnpefeneHve  MPOV3BOAHOMN.
3aBucMMOCTb MeXay HenpepbIBHOCTLIO 7
ANhepeHLMpYemMOoCTbI. Cxema BbIUWCIEHNS
MPON3BOLHON. TPOU3BOLHbIE 3NEMEHTAPHbLIX (PYHKLWMA
TeopeTuueckoe saHaTue. [pasuna gudhepeHLMpoBaHNA
OcHoBHble Mpasuna auggepeHLposaHuns. pon3soaHas
CNOXKHOI 1 06paTHOM (PYHKLMIA

TeopeTnyeckoe 3aHsiTue. BblUMCNEHNE NPON3BOAHBIX
BbluncrieHve  NPOM3BOAHbLIX € MOMOLLGHO  MpaBusl
AnddepeHUmnpoBaHns

TeopeTuueckoe 3aHsaTue. BblUMCNEHWE NPOU3BOAHBIX
CNOXHbIX (PYHKLWMI

BbluncneHne Npon3BOAHbIX CNOXHBIX (YHKLMI
TeopeTuueckoe 3aHaTue. [lOHATUE O HEMPEPBLIBHOCTU
(hYHKLMM

MMoHATWe HenpepbIBHOW (hyHKUUKU. CBOCTBA HENpPepPbIBHOW
hyHKLMN. CBA3b  MeXAy  HenpepbiBHOCTbIO U
AnddepeHUnpyeMocTbio  (YHKUMM B TOYKe.  TOYKM
paspbiBa. Knaccugukaumsa Touek paspbisa

TeopeTuueckoe 3aHATUe. YPaBHEHME KacaTeNnbHON K
rpagnKy yHKLMN

FeOMETPUYECKUIA  CMbICT  MPOM3BOAHON  (PYHKUMKN -
YrN0BOW KO3P(ULUMEHT KacaTeNlbHOW K rpagnky (QyHKLUMK
B TOYKE. YpaBHeHME KacaTeNbHON K rpafuky ¢yHKUUN.
ANTOPUTM  COCTaBNEHUA  YPaBHEHWA  KacaTeNlbHON K
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPyHO

OK 04, OK 05, N1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, IMPytO
OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INMPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPy8,
MPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMP64, MNMPyHO



Tema 6.4.
MOHOTOHHOCTb
(yHKUMN. TOUKM
3KCTpemyma

rpacuky gyHkummn y=f(x)

MpakTuyeckoe 3aHaTMe Nel2. PeweHne  3agad
(hM3MYECKOTO  COAepXKaHMs  C  MOMOLUB0  MepBoii
MPOV3BOAHOM

Teopetuueckoe 3avaTue. MOHOTOHHOCTb (hyHKLI,VIVI.
TOUKM 3KCTpPeMyMa

Bo3pactaHne un y6biBaHME  (DYHKUMKW, COOTBETCTBUE
BO3pacTaHMst U YOblBaHUS (PYHKUMM 3HAKY NPOW3BOAHOIA.
3agaun Ha MaKCUMyM 1 MUHUMYM.

TeopeTnyeckoe 3aHATHE. Mpon3BogHble BbICLLMNX
nopAaaKoBs

BTopasi npon3sogHast, eé reoMeTpUYecKnini U U3NYeCcKuii
cMbIcn. Mpon3BOAHbIE BbICLUMX NMOPSAAKOB.

Teopetuueckoe 3auaTue. [IpUMeHeHMe I'IpOI/I3BO,CI,H0[7I
BTOPOr0 nopsaKa K MccnefoBaHNio (yHKLWI

MpyMeHeHNne  MNpPOM3BOAHON  BTOPOro  Mopsigka K
MCCMefoBaHNI0 (DYHKUUW Ha BbIMYKIOCTb rpaguka u
HaxX0oXXAeHNE TOYEK neperm6a

KoHTponbHasa paboTa

TeopeTuueckoe saHaTue. ACUMNTOThI

MoHATME acCUMNTOTbI, CNOCOObLI X onpeaeneHnA

TeopeTuueckoe 3auatme. lccnegoBaHne (YyHKUMNR ©
MOCTPOEHVe rpadurKoB

O6Las cxema MccnefoBaHWs (YHKUUIA U NOCTPOEHUS WX
rpac1KoB.
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OK 01, MK 4.1., JIP23, NP24, NP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP64, MPytO, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P64, TPy8,
MPytO

OK 04, OK 05, N1P8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP64, MNPytO,
MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, TPy,
MPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP64, MPysS,
MPytO



Tema 6.5.
HanbonbLuee 1
HanMeHbLLIee
3HaYeHus

(OYHKLMM

TeopeTuueckoe 3aHaTue. HambONblLuee M HaMMEHbLLEE
3HaYeHMs (DYHKLMM

HaxoxaeHne Hamb0/blero M HaMMEHbLUEro 3HaYeHui
(OYHKUANA.

TeopeTuueckoe 3aHaTue. [IPUMEHEHWE MPOU3BOAHOWA
(*)yHKLWIVI npwn peweHnnn 3agady Ha onTMMmnsalnto
HaxoxaeHwve HamMbO0/bLIEr0 W HaMMEHbLLEro 3HauYeHWUi
(hYHKUMIA Npu peLleHnn 3aga4 Ha ONTUMM3aLnto
MpaKTMyeckoe 3aHATHE Ne 13. HaxoxaeHwve
ONTUMa/IbHOro pe3y/ibTaTa C MOMOLLGHO MPOU3BOAHON B
NPaKTN4eCKnX 3ajayax

Pasgen 7. MHOrorpaHHuUK® N Tesia Bpaw,eHus

Tema 7.1.
MHororpaHHble
yribl. Bbinyksble
MHOrOrpaHHUKW.
Mpu3ma

Tema 7.2.
Mapannenenunes,
Ky6. CeueHnve
Ky6a,
napannenenunnesa
Tema 7.3.
Mupamunpga

TeopeTuueckoe 3aHsATHE. MHororpaHHbie  Yr/bl.
Bbinyksible MHOrorpaHHuKu. lNpusma

MHororpaHHble  yrnbl. [MoHATKe MHOrorpaHHuKa.
Bbinyksible MHOrorpaHHuku. Teopema Oiinepa. Pa3BépTka
MHOTOrpaHHUKa. MpaBubHbIE MHOTOrpaHHUKN.
Onpepgenenvie npusmbl. MpaAvad n nNpaBuIbHaA MPU3MBI.
HaknoHHaa npu3ma. OCHOBHbIE 3/1EMEHTDI

TeopeTuueckoe sanaTtue. [Napannenenunes, Ky6.
Mapannenenunes, CBOWACTBa NPSAMOYTO/bHOI0
napannenenunega, ky6. CeueHvie Kyba, napannenenunea

TeopeTuueckoe 3aHsTue. [Nnpammga
OnpegeneHve nmpamnabl. NpaBunbHas nmnpammnia.
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OK 04, OK 05, /P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, TNPytO

OK 03, /1P26, MP8, MP17, MNP64,
MPytO

OK 01, MK 4.1., NP23, NP24, J1P25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, IMNMPyHO, MNPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP610,
MPy14

OK 04, OK 05, J1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, INMP610,
MPyl4

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 7.4.

bokoBas 1 nonHas
MOBEPXHOCTb
MpU3Mbl,
nupamuapl

Tema 7.5.
CummeTpus B
Ky6e,
napannenenunege,
npusme, nupamunie

Tema 7.6.
Lnnnugp, ero
COCTaBNAoLLME.
CeueHue
unnvHapa
Tema 7.7.
KoHyc, ero
cocTasnarowme

YceuéHHaa nupamuga. Tetpasgp. OCHOBHbIE 3/1IEMEHTbI.
CeyeHvie nupamMuapl.

TeopeTquCKoe 3aHATHUE. HaXO)K,U,EHI/Ie 3/IEMEHTOB
MHOrorpaHHUKOB

TeopeTuyeckoe 3aHsTvue. BOKOBas M NonHas NOBEPXHOCTb
NpU3Mbl, NMpammnapl

Mnowaab 6GOKOBOW W MOMHOM MNOBEPXHOCTU MPU3MbI,
nupamngpl

TeopeTuueckoe 3aHaTue. CuUmMMeTpUs B  KyOe,
napannenenunege, nNpyUsMe, NUpammae

CI/IMMETpI/IFI OTHOCUTENbHO TOYKW, I'IpFIMOI\/JI, NNOCKOCTNU.
CumMMeTpYs B Ky6e, Napannenenuneae, npusmMe, nupamige
MpakTuueckoe 3aHaTMe Neld. [IpMMeHeHVMe MeTOAa
CUMMETPUN B 3afa4vax C NPakKTUYECKNM COoAepP>KaHUEM

TeopeTuueckoe 3aHatue. LIMAMHAP W ero OCHOBHble
anemeHTbl. CeyeHne UMNNHApa

L|,I/I1'II/IH,£I,p N ero OCHOBHble 3/1eMeHTbl. OCHOBaHUS, BbICOTA,
obpasytoLuas, passepTka. CevyeHns 1 pasBePTKN LMIMHAPA.
OceBble CeyeHus 1 cedyeHns, napasinesibHble OCHOBaHMIO
TeopeTnueckoe 3aHatue. KOHYC, €ro COCTaBsoLLe.
CeyeHue KoHyca

KoHyc u ero anemeHTbl. CeyeHne KOHyca (napasinenbHoe
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MP55, MP56, MP57, TP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP61, INMP610,
MPy14, MPy15

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

MPy14, MPy16

OK 01, MK 2.2., NIP14, NIP23, /P24,
NP25, N1P26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP610,
MPyl4

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P61, MNP610,



Tema 7.8.

YCeueHHbIn KOHYC.

CeyeHue
YCEYEeHHOro
KOHYyca

Tema 7.9.

LLIap n cthepa, nx
ceyeHus

Tema 7.10.
bokoBas 1 nonHasa
MOBEPXHOCTb
LUMNNHAPA, KOHYCa,
cthepbl

Tema 7.11.
BokoBas 1 nonHas
MOBEPXHOCTb
nvpaMuasl,
NpU3Mbl

Tema 7.12.
[MoHsATHE 06
ob6beme Tena.
OTHOLEeHne
06beEMOB
NoA06HbIX Ten
Tema 7.13.

OCHOBAHMIO N NPOXOAsLee Yepe3 BepLUUHY), KOHUYeCKue
ceyeHus. Pa3BepTKa KOHyca

TeopeTuueckoe 3aHATMe. YCEUYEHHbIN KOHyC. CeyeHue
yCeuyeHHOro KoHyca

YceuyeHHbIi KOHyC. Ero ob6pasytowas v Bbicota. CeyeHue
yCeyeHHOro KoHyca

TeopeTuueckoe 3anaTue. LLIap u cepa, nx ceyeHns
LLap wn ciepa. B3aumHoe pacnofnioxxeHne cgepbl U
nnockoctu. CeyeHue Lwapa, cdepsbl

TeopeTuueckoe saHaTue. BOKOBas 1 NOMHast MOBEPXHOCTb
UMNMHAPA, KOHYyCa, chepbl
BOKoBasi U MofHasi MOBEPXHOCTb LMNMHAPA, KOHYCa, chepbl

TeopeTuueckoe saHsaTme. BOKOBaA 1 NosHas NOBEPXHOCTb
nupammnbl, NPpU3MblI
bokoBas 1 NosiHas NOBEPXHOCTb NUPaMubl, NPU3MbI

TeopeTuueckoe 3aHaTue. [lOHATME 006 0O6beme Tena.
OTHoLLEHMe 06bEMOB NOAO6HLIX TeN

O6bem Kyba 1 npsAMoyronbHoro napannenenunega. O6bem
npusMbl 1M uuanHgpa. O6beMbl NUpamMuabl U KOHYyca.
O6bbem wapa. OTHOWeEHMe O06LEMOB MOAOOHbLIX Tesl.
"eoOMeTpMYECKMA CMbICN onpeaenuTens 3-ro nopsaka
TeopeTnyeckoe 3aHATUE. KOM6VIHaLl,I/II/I MHOrorpaHHMKOB
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MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, INMP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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

OK 04, OK 05, /P8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

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



Kom6uHauun
MHOIOrpaHHMKOB U
Ten BpaLLeHus

1 TeN BpaLleHUs
KomGUHaLMU reoMEeTPUYECKIX Ten

MpakTnyeckoe 3aHATHUE Ne 15. PeLleHve 3ajad
npukKknagHoro Xxapaktepa Ha BblYUCEHWE nnom,a,u,eﬁ
I'IOBerHOCTeVl reoMeTpuYecKnx ten

MpakTnyeckoe 3aHATHNE Ne16. PeLleHune 3afad
NPUKNaAHOro  XapakTepa Ha  BbluMCNEHME  0OBLEMOB
MOBEPXHOCTEN FeOMETPUYECKUX TeN

MpakTnyeckoe 3aHaATUE Nel17. Vicnonb3oBaHue
KOM6|/|HaL|,I/II7I MHOrorpaHHMKOB W1 Ten BpaleHna B
MNPaKTUKO-OPNEHTUPOBAHHLIX 3ada4vax

Pasgen 8. MepB006 3a3Has QyHKLNN, ee MPUMEHEHUE

Tema 8.1.
MepBoO6pasHas
(QYHKLMN.
Mpasuna
HaXOXAeHNs
nepBoo6pa3HbIX

TeopeTuueckoe 3aHaTue. [lepBoobpasHasd (yHKUMN.
MpaBuna HaxoXAeHWs NepBO06PasHbIX

3afaya 0 BOCCTAHOBMEHUM 3aKOHA [BVKEHUS MO M3BECTHON
ckopocTn. [loHATMe wuHTerpupoBaHus. O3HaKOMEHUe C
MOHATMEM WHTErpasia M nepBoodpasHoOn And  (yHKUUK
y=f(X). PelleHVe 3agay Ha CBSi3b MepPBOOOpasHON U ee
MPOU3BOAHOW, BbIUMC/IEHWE MEPBO0OPa3HOA 418 AaHHOM
(GyHKUMnM.  Tabnuua  opMyn  ANS HaXOXAeHus
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 01, MK 4.1., P23, NIP24, JTP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 4.1., NIP23, NP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy15, MPy18
OK 01, MK 4.1., NIP23, NP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPU, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy18

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



Tema 8.2.
HeonpefeneHHbIn
NHTerpan

Tema 8.3.
Mnowaab
KPVBO/IMHEHOM
Tpaneumu.
dopmyna
HbloTOHa -
NelibHnua

Tema 8.4.
BbluncneHune
onpeaeneHHoOro
NHTerpana

nepeoobpasHbIX.  M3yyeHne  npaBwia  BbIYUC/IEHUS
nepBoo6pa3Hoit

TeopeTunuyeckoe 3aHATUE. Heorlpe,qu'IEHHblﬁ MHTErpan
HeonpeaenéHHbIn MHTErpan 1 ero CBOMCTBa. HTerpansbl
oT OCHOBHbIX aneMeHTapHbIX (hyHKUWIA.
HenocpeAcTBeHHOE MHTErpupoBaHme

TeopeTnueckoe 3aHaTue. HaxoxaeHne HeonpeaenéHHOro
VHTerpasia MeToA0M 3aMeHbl NepeMeHHON

NHTerpmposaHue GyHKUMIA METOAOM 3aMeHbl NMepeMeHHOMN.
TeopeTuueckoe 3aHaTue. [110WAAb KPWBOIMHEHOW
Tpaneyun. ®opmyna HotoToHa - JlelibHnua

3ajaun, npuBOAALIME K MOHATUIO  ONPeAesieHHOro
WHTerpana - O BbIYUCIEHUN NOWAAN KPUBOMHENHOM
Tpaneuuu, 0  MNepemeLleHnn  TOYKM. MoHsATHE
ornpeaenéHHoro MHTerpana. "eomeTpuyecKmil 7
(h13nyeckunii cMbIC/ OnpeseNieHHoro uHTerpana. dopmyna
HbtoToHa-/1enbHMLa

TeopeTuueckoe 3saHaTue. BblUMCNEHME oOnpeaeneHHOro
NHTErpana

BbluncneHve WHTerpasioB METOAOM HernocpeACTBEHHOrO
NHTErpmMpoBaHms.

TeopeTuueckoe 3aHaTue. BblUMCNEHWE onpeaeneHHoro
MHTerpasa MeTo4oM 3aMeHbl MePeEMEHHO

BbluncneHve MHTErpaioB MeTOA0M 3aMeHbI NepeMeHHOIA.
MpakTnyeckoe 3aHATNE Ne 18. PelueHne 3afad
reoMeTpPnYecKoro COZepXKaHums c MOMOLLGHO
onpeAenéHHOro nHTerpana
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OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPytO

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

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, IMNMPyHO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TP64, MNMPytO
OK 01, MK 2.2., JIP14, NIP23, J1P24,
NnpP25, N1P26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,



MpakTuueckoe 3aHsaTue  Nel9.  PelleHne  3afauy
(PM3NYECKOTO COflEPKaHNA C MOMOLLLIO  OMpeaenéHHoro
MHTEerpasa

Pasgen 9. CteneHn n KopHu. CteneHHasa PyHKumA

Tema 9.1.
CreneHHas
(hyHKUMS, ee
CBOICTBA

Tema 9.2.
CBoiicTBa CTEMEHN
C paunoHanbHbIM 1
AEACTBUTENbHbLIM
nokasaTensiMm

TeopeTnueckoe 3aHsTue. KOPHU n-oM CTeneHn u3
[eCTBMTE/NBLHOr0 Yyncna

MOHATUE KOPHA N-0ii CTEMNEHN W3 LelICTBUTENbHOIO YKCna.
TeopeTuueckoe 3aHsTue. DYHKUMM Yy = ¥Yx , KX
CBOWCTBA W rpafmku.

®YHKUMM Y = YX UX CBOWCTBA U rpadmKu.

TeopeTuueckoe saHaTne. CBONCTBA KOPHS N-Ii CTEMEHN.
CBOIACTBA KOPHS N-IA CTENEHM.

TeopeTuueckoe saHatue. [1peobpasoBaHNe BbIpaXKEHWIA C
KOPHSMU N-01 CTeneHu
MpeobpazoBaHve NppaLoHa/IbHbIX BbIPXKEHWIA.

TeopeTnueckoe 3aHsTme. CTENEHU C pauNOHaIbHLIM ©
ﬂ'eVICTBVITe}'IbeIM nokasarenamm

CreneHn c LenbiMn nokasatensamMmun, nx cBoricTBa. CtenenHu
C paunoHa/ibHbIMU U AEVICTBI/ITE}'IbeIMVI nokKasaTtenamun, nx
CBOMCTBA

Teopetnueckoe 3ausaTue. CTeneHHble, QYHKUUK, ©X
CBOWCTBA M rpamku
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1 |f/|

MP46, P64, MNMPytO, IMNMPy18
OK 01, MK 4.1., JIP23, IP24, J1P25,
P26, MP1, MP2, MP3, MP4, MP5,

MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 11P64, MNMPytO, MNMPy18

OK 04, OK 05, N1P8, P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6
OK 04, OK 05, P8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP62, MNPy6,
MPy8
OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP62, MNMPy6
OK 04, OK 05, J1P8, TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, INMPyo6,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP62, IMNPy6

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



Tema 9.3.
PeLleHve
MppaumoHaIbHbIX
YPaBHEHUI ©
HepaBeHCTB

OnpepaeneHue cTeneHHoOM QyHKuuK. CBONCTBA U rpadinKum
CTEMNeHHbIX (*)yHKLI,VIVI B 3aBUCMMOCTW OT BMAa NOKa3aTeNA
TeopeTuueckoe 3ansaTue. [ paguueckne MeTobl peLleHns
YPaBHEHUA W HEpPaBEHCTB, COLEPXALMX  CTEereHHble
(hyHKLMN

["padhmyeckme MeTofbl peLleHnst ypaBHEHWI U HEPaBEHCTB,
COAePXaLLMX CTENeHHbIe PYHKLMN

TeopeTuueckoe 3aHsaTue. PelleHne wuppaunoHaibHbIX
ypaBHeHUI

PaBHOCWUNBHOCTb MppaLMOHa/IbHbIX YpaBHEHWUA. MeTofbl
NX peLleHns. PelleHne nppaumoHaibHbIX YpaBHEHWI
TeopeTuueckoe 3aHsiTue. PelleHWe WppaUnoHa/IbHbIX
HepaBEHCTB

PaBHOCW/IbHOCTb MppaLMOHa/IbHbIX HepaBeHCTB. MeTogabl
NX peLleHns. PeLleHne nppauyoHanbHbIX HEPaBeHCTB

Pasgen 10. NMoka3aTenbHaa PyHKLUNS

Tema 10.1.
NokasaTenbHas
(hyHKUMA, ee
CBOICTBA
Tema 10.2.
PelueHwne
noKasaTe/lbHbIX
ypaBHeHUI 1
HepaBeHCTB

TeopeTuueckoe 3aHaTue. [NOKasaTeNlbHble (YHKUUU, KX
CBOICTBA U rpaduKu

CTteneHb C NPOU3BO/IbHLIM AeNCTBUTE/IbHLIM MOKa3aTeneM.
Moka3zaTenbHas QyHKUMA, ee CBOMCTBA rpadink.
TeopeTn4yeckoe 3aHATUE. PellleHMe nokKa3aTenbHbIX
ypaBHeHWI

PeLueHue nokasaTte/lbHbIX ypaBHEHWIA METOA0M
ypaBHMBaHUA MOKasaTenell, MeTOAOM BBELEHUS HOBOW
NepeMEeHHOIA.

TeopeTuyeckoe 3aHAaTue. PelleHMe NOKa3aTeNbHbIX
HepaBeHCTB

PeLleHWe nokasaTe/lbHbIX HEPaBEHCTB
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MP55, MP56, MP57, P62, P65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MP62,
MP65, MPy8S

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, P63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, P63,
MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP65, MNPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, MPy6,
MPy7

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



Tema 10.3.
Cucrtembl
nokasarte/ibHbIX
ypPaBHEHWI

TeopeTuueckoe saHatue. [ paduueckne MeTofbl peLleHns
YpaBHEHUA W HepaBeHCTB, COAepXalmx MNoKasaTe/bHble
(YHKUMK

PelleHre MoKasaTe/lbHbIX YpPaBHEHWA W HEpaBeHCTB
(hYHKUMOHaNbHO-TpauyecKM METOLOM.

TeopeTmyeckoe 3aHATUeE. PelueHne CUCTEM
rnoKasaTe/IbHbIX YpaBHeHUI

PeLleHne cUCTEM MoOKasaTe/IbHbIX YpaBHEHWI
MpakTuyeckoe 3aHaTue Ne20. PelleHMe MoKasaTe/ibHbIX
YPaBHEHWIA, CUCTEM YPaBHEHNI

MpakTuyeckoe 3aHATue Ne21. PelleHMe MoKas3aTeflbHbIX
HEPaBEHCTB

Pasgen 11. Norapu@mbl. Jlorapupmmnyeckaa QyHKUNA

Tema 11.1.
Norapugm yuncna.
CsolicTBa
norapndgmos

Tema 11.2.
Norapugmmnyeckue

TeopeTnueckoe saHaTue. Jlorapugm ymcna

MoHaTre norapudgma umcrna. OCHOBHOE florapugmmyeckoe
TOXAeCTBO. POpMy/ia nepexosa OT N0rapumMoB Mo OfHOMY
OCHOBaHVIO K norapugmam Mo Apyromy OCHOBAHMIO.
[JecAatnyHble M HaTypanbHble norapugmel. [MpeacTasneHve
norapugma ¢ NPomn3Bo/bHbIM OCHOBaHUEM Yepe3 AeCATUYHbIe
1 HaTypasibHble.

TeopeTnueckoe saHaTne. CBONCTBA norapupmos
CaoiicTBa norapugmos. JNorapudmmposaHue 7
MOTEHLMPOBaHNE anrebpanyecknx BblpaXkeHUiA. BoluncneHne
norapugma Ymcsa ¢ NPon3BO/IbHbIM OCHOBaAHMEM
Teopetnueckoe savaTue. Jlorapupmmyeckue ¢yHKLMN,
X CBOWCTBA U rpaduKkm
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OK 04, OK 05, 1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNP65,
MPy8

OK 04, OK 05, JTP8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, JTIP8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MNPy7
OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, JIP8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP62, MNPy6

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, NPy6

OK 04, OK 05, J1IP8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



(hyHKUMK, 1X
CBOWCTBa 1
rpagukm

Tema 11.3.
MpocTenume
norapumMmyeckune
ypaBHeHus

Tema 11.4.
PelueHwne
norapnmmnyeckmnx
HepaBeHCTB

Tema 11.5.
Cucrtembl
noraputMmYecKnx
ypaBHeHui

JNorapngmuyeckas PyHKUWS, ee CBOWCTBA, rpadimk

TeopeTuueckoe 3aHATHe. MpocTeiune
norapuiMmyecKmne ypasHeHns

MOHATMA MPOCTEALINX  NOrapuPMUYECKUX YPaBHEHWIA.
OcCHOBHble Teopembl npYMeHeHNs METOL0B
norapuMmMpoBaHnsa 1 NOTEHLMPOBaHNSA

TeopeTuueckoe 3aHaTue. PELIEHWE IOrapupPMUYECKNX
ypaBHEHNIA

MeToz 3amMeHbl NepemMeHHbIX

TeopeTuueckoe 3aHsTue. PelleHue ﬂorapVI(*)MVIl-leCKVIX
HepPaBeHCTB
PeLLeHve norapumMmnyeckmx HepaBeHCTB

TeopeTunueckoe saHatue. [ paguyeckme MeToapbl peLLeHns
YPaBHEHWIA N HEPABEHCTB, COAEPXaLMX Norapuimmyeckme
(DYHKLMK

PelleHne norapuMUYecKUX YpaBHEHWA W HepaBeHCTB
(hYHKUMOHaIbHO-TpauyecKM MeTOLOM.

TeopeTuueckoe 3aHATHE, PelueHune CUCTEM
NorapuMUYeCKNX yYpaBHEHNIA

Anroputm peLleHuns CUCTEMBI YPaBHEHWIA.
PaBHOCW/IbHOCTb ~ /IOFapUMMUYECKNX  YPaBHEHUIA 1
HepaBeHCTB

MpakTuyeckoe sanaTue No22. [MpuMeHeHVe norapngma B
npupoge 1 TeXHUKe
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MP55, MP56, MP57, P62, INP65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P62, INMPO3,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP62, IMNMP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MNP63,
P65, MNPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TMP62, TP63,
MPy7

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 11.6.
OunhhepeHumposa
Hue
rnokasarte/IbHOM U
noraputhMmn4ecKonm

(hyHKUWiA

TeopeTuyeckoe 3aHATUeE. OnddepeHumpoBaHue
nokasaTe/lbHOW ¥ orapuMmMUecKoi (hyHKLMI
BbluncneHue MPOV3BOAHBIX MoKasaTe/bHOo 7

noraputMUYecKomn yHKLUMI

Pasgen 12. MHoXecTBa. D1eMeHTbl Teopuun rpados

Tema 12.1.
MHoXecTBa

Tema 12.2.
I"pagbl

TeopeTuueckoe saHaTue. MHOXeCTBa

[MoHATMe MHOXecTBa. [loAMHOXecTBO. Onepauun C
MHOXXecTBamMu

MpakTuueckoe 3aHATMe Ne23. PelleHWe NPUKNALHbIX
33124 C NOMOLLIbIO OMepaLyin ¢ MHOXECTBaMW.

TeopeTuueckoe saHaTue. [ pagbl

MoHaTMe rpaa. CBA3HLIA rpad, AepeBO, UMK rpad Ha
MA0CKOCTH

MpakTuyeckoe 3aHAaTMe Ne24. [lpMMeHeHVe rpadoB K
peLLeHnto 3ajau

Pasgen 13. 9neMeHTbl KOMGUHATOPWUKM, CTATUCTUKN U TEOPUUN BEPOSATHOCTEN

Tema 13.1.
OCHOBHbIe

TeopeTnyeckoe 3aHATUe. OCHOBHbIEe NnoHATUA
KOM6I/IHaT0p|/|KVI. PelwleHre 3agay Ha NOACYET uyumcna
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MP55, MP56, MP57, MNP62, MP63,
MPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy6, MNPytO

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 4.1., P23, /IP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy2, MPy18
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy3
OK 01, MK 4.1., IP23, NIP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

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



MOHATWSA
KOMOVHATOPUKN

Tema 13.2.
BepoAaTHOCTL
cobbITHA

Tema 134.
JnckpeTHas
cnyvaliHas
BE/IMYMHA, 3aKOH
ee pacnpefeneHus
Tema 13.5.
3afauu
mMaTeMaTnN4ecKoiA
CTaTUCTUKN

MepecTaHOBOK, COYETaHWI 1N pa3MELLEHWIA
MepecTaHOBKK, pasMeLLeHUns, CoYeTaHNs.

TeopeTuueckoe 3aHaTHe. BEPOATHOCTb COObITUS.
OCHOBHble TEOPEMbI TEOPUN BEPOSTHOCTENA

CnyualiHblin onbIT. CnyvaliHoe co6biTe. [MpocTpaHCTBO
aNleMeHTapHbIX  MCX0foB.  Knaccugmkaums — coObITUIA.
BeposaTHOCTb CO6LITUA  (KNAacCUYecKoe, CTaTUCTUYECKOe
onpegeneHns). [OeictBusa Hag cobbituaMn.  CrnoxeHue
BEpOATHOCTE  HeszaBMCUMMblE  COGLITUS.  YMHOXEHWE
BEPOATHOCTEN. Y CI0BHas BEPOATHOCTb

Teopetuueckoe saHaTue. Popmyna baiteca. Popmyna
bepHynun

dopmyna MOMHOM  BepoAaTHOCTM, opmyna  baiteca,
MoBTOpHbIE McnbITaHUA. Popmyna bepHynun
MpakTuueckoe 3aHATHe No25. lNprmeHeHNe
BEPOATHOCTHbIX METOLOB NPV peLleHUM MpaKTUYeCcKnx

3adau

TeopeTnyeckoe 3aHATHE. [VcKpeTHasa  cnydvaiiHas
BE/IMYMHA, 3aKOH ee pacrpejeneHuns

Buabl cnyyaitHbix BenunumH. OnpefeneHve AWMCKPETHON
CNyYainHOM BeNUUMHBL. 3aKOH pacrnpejeneHus AUCKPeTHOM
CNyYainHOl BeNMYMHBI. Ee YncnoBble XapaKTepucTUKK
TeopeTuueckoe 3aHATMe. 3afadn  MaTEMATUYECKOM
CTaTUCTUKN.  CTaTUCTUYECKME  XapaKTepUCTUKM  paja
HabroAaeMbIX [aHHbIX

BapvaumoHHbli pag. ToAMroH 4actot M ructorpamma.
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MPS55, MP56, MP57, TPy4

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

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

OK 01, OK 03, MK 4.1., JIP23, J1P24,
NnP25, IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP68, INMPy13, NMPy18

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

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



CTaTUCTMYECKME XapaKTePUCTUKU psda Habnofaembix
[aHHbIX

MpakTuueckoe saHaTume Ne26. CocTaBneHve Tabnuy wu
AvarpaMmm Ha npakTuke

MpakTuueckoe 3ansaTme No27. HaxoxaeHue cpegHUX
XapaKTePUCTUK, HABMHOAAEMbIX JaHHbIX Ha NPAKTUKe

Pa3pnen 14. YpaBHeHUSA U HepaBeHCTBaA

Tema 14.1.
O6Lwpme meToAbl
peLLeHmns
YpPaBHEHWA,
HEepaBeHCTB,
cUcTeM

TeopeTuueckoe 3aHsaTume. PaBHOCWILHOCTb ypaBHeHMﬁ.
O6LMe MeTOAbI PELLEHNS YPaBHEHWIA, CUCTEM
Onpegenenns.  OCHOBHble ~ TeOpPeMbl  PaBHOCUJIbHbIX
nepexogax B ypaBHeHusX. OOLWWe MeTofbl peLleHus
YPaBHEHWIA: Nepexoj OT paBeHCTBa (PYHKUMI K paBeHCTBY
aprymMeHTOB  A/11  MOHOTOHHbIX  (DYHKUWIA,  MEeTOA
Pa3NiOXKEHUS Ha MHOXWUTENN, MeTOA BBeAeHWUS HOBOVA
NepemMeHHON, (hYHKLUMOHaNIbHO-TpauyecKunii MeToz
TeopeTuyeckoe 3aHaTue. PABHOCU/IbHOCTb HEPABEHCTB
OnpegeneHns.  OCHOBHble  TeOpeMbl  PaBHOCUJIbHbIX
nepexofax B HepaBeHCTBax.

TeopeTuueckoe saHaTne. MeToq MHTEPBaOB
PellieHMe HepaBeHCTB METOL0M MHTEPBa/IOB
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OK 01, OK 03, MK 4.1., N1P23, J1P24,
NP25, IP26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, MNMPy12, MNPy18
OK 01, OK 03, MNK 4.1., N1P23, J1P24,
NnpP25, N1IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, NMP67, MNPy12, NMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P614, MNPyl



Tema 14.2.
YpaBHEHUA 1
HepaBeHCTBa C
MoAy/em

Tema 14.3.
YpaBHeHUs n
HepaBeHCTBa C
napameTpamu

Tema 14.4.
YpaBHEHUA U
HepaBeHCTBa C
ABYMS
nepemMeHHbIMK

MpakTuyeckoe 3aHaTMe Ne28. PelleHWe HepaBeHCTB
METOAOM MHTEPBANOB

TeopeTuueckoe 3aHaTue. YPABHEHUS W HepaBeHCTBa C
mozynem

OnpegeneHve  mMoayns.  Packpbite  Mogyns Mo
onpefeneHnto. pocTeilmne ypaBHEHUA C  MOAY/IEM.
MprYMeHeHWe PaBHOCU/IbHLIX MEPEXOA0B B OMpPeAeneHHbIX
TUNax ypaBHeHWI ¢ Mogynem. MpocTelilume HepaBeHCTBa C
moayneM. [puMeHeHMe pPaBHOCW/bHBLIX MEPEXOA0B B
onpefeneHHbIX TUMax HePaBeHCTB C MOAY/IEM
MpakTuueckoe 3aHaTue Ne29. PelleHune ypaBHeHl/If/'I C
Moy nem

TeopeTnyeckoe 3aHsTue. YPaBHEHUA W HepaBeHCTBa C
napameTpamu

3HakomCcTBO C napameTpoM. [pocTeiine ypaBHeHUs C
napameTpom. MpocTeilne HepaBeHCTBa C NapameTpoM
MpakTuyeckoe 3aHsTme Ne30. PelleHue ypaBHeHVIﬁ C
napameTpamu

TeopeTnyeckoe 3aHATuMe. YPaBHEHUHA, HepaBeHCTBa U
CUCTEMbI YPaBHEHWIN 1 HEPABEHCTB C ABYMSA MepeMeHHbIMU

MpaKTn4yeckoe 3aHATNE Ne 31. PeLleHune 3ajad
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OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP614, MNPyl

OK 04, OK 05, J1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P614, MNMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P614, INMPy1,

MPy7, MNMPy8
OK 04, OK 05, INMP63, INP66, MNMPy1,



NpuMKnagHoro XapakTtepa, CBOAALLMXCA K COCTaB/NEHUHO
ypaBHeHWI

MpakTuueckoe 3aHaTMe Ne32.  PelleHve  3agad
NPMKNagHoOro Xapakrtepa, CBOAALUMXCA K COCTaBNEHULIO

2
HepaBeHCTB
MpakTuueckoe 3aHaTue  Ne33.  PelleHne  3afavy
NpUKNagHoro Xapakrtepa, CBOAALLIMXCA K COCTaBJIEHUHO 2
CUCTEM YpaBHEHWIA
MpakTuueckoe 3aHaTne Ne34. PelleHne TEKCTOBbLIX 3a4ay
NPOMECCUOHAILHOIO COAEPXKaHNSA
2
KoHTponbHasa pa6oTa 1
MpomexyToyHasa atTecTauma (3K3ameH) 6
301

Bcero:
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40

MPy7, NPy8

OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, 1NP66,
MPy1, MPy7, MPy8
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MP66,
MPy1,MPy7, MPy8, MPy18
OK 01, MK 4.1., NIP23, /IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP63, MPG6, MPy1, MPy7,
MPy18



3. YCN1oBA PEAJTTMSALUNN TNTPOIPAMMbI YUHEBHOI O NMPEAMETA

3.1. MartepuanbHO-TEXHMUYeCKOe 0becrneyeHne

[na ocBoeHMs nporpammbl yyebHoro npeameta OOIlMy.07 MartemaTtuka B
OBIMOY «KOMT» nmeeTcs yuebHbI KabnHeT «MaTemaTtuka. CTaTucTKa».
[MomeLleHMe KabUHETa OCHALLLEHO TWUMOBbLIM 060PYyAOBaHMEM, B TOM 4umCrie
CMeynasm3MpoBaHHOn  y4yebHOM  Mebenblo U cpeAcTBaMM  OBY4YeHWs,
HEOOXOAUMbIMW /1 BbIMO/IHEHUS  TPebOBaHWA K YPOBHKO  MOArOTOBKM
06yyatoLLMXCS.
OcHalleHne y4ebHOro kabmHera:
- MoCcafiovHble MecTa Mo KOMMYecTBY 00y4atoLmxcs;
- pabodyee MecTo npenojasaresns;
- YepTeXKHble MHCTPYMEHTbI: NINHEKa, 3NIMMNC, TPAHCMNOPTUP;
- CTepeoMeTpMYecKMe MOAEIM MHOTOrpaHHUKOB M TeN BPaLLEHNS;
- 33flaHuA 419 KOHTPO/bHbIX PaboT;
- npodecCcMoHaIbHO-OPUEHTUPOBaHHbIE 3aaHNS;
- 3K3aMeHauWOHHble maTepuaibl.

TexHu4yeckmne cpeacrea 0byyeHus:

- MEepCOHa/lbHbIA  KOMMbIOTEP  C  JIMUEH3UOHHBLIM  MPOrpamMMHbIM
obecrieyeHuem;

- MPOEKTOP C 3KPaHOM.

3anbl:

BubnunoTeka, YNTaNbHBbIN 3a C BbIXOAOM B CETb VIHTEPHET.

3.2. IHhopmaLMoHHOe 06ecrneyeHe peannsaumm NporpaMmbi

[na peanusaymm nporpaMmbl B 6MbnmotedyHoM oHae OBMNOY «K3AIMT»
MMEIOTCS MeyaTHble W 3MEeKTPOHHble 06pa3oBaTesibHble M UHDOPMAaLMOHHbIE
pecypcbl 4na UCNob30BaHNUA B 06pa3oBaTe/ibHOM MpoLiecce.

3.2.1. OCHOBHbIE NUCTOUYHUKMU

1. MaTemaTtuka: anrebpa 1 Hayana maTeMaTUYecKoro aHaansa, reomMeTpus.
Anrebpa 1 Hayana matemaTuyeckoro aHanmsa: 10 Kn.: 6a30Bblil YPOBEHb: YYEOHUK
B 2 yactax. Yactb 1/ A.l'. Mopakoswny, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e n3g., ctep. - Mocksa: lNpocseLleHune, 2022.

2. MaTematuka: anrebpa v Hadana mateMaTU4Yeckoro aHaansa, reomeTpus.
Anrebpa 1 Ha4yana matemaTmyeckoro aHanmsa: 10 k/1.: 6a30Bblil YPOBEHb: YHEOHUK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuny, MN.B. CemeHos, J/1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e u3g., ctep. - Mocksa : lNpocseLleHune, 2022,
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3. Marematuka: anrebpa 1 Havasia MaTeMaTMYeCKOro aHaim3a, reomeTpus.
Anrebpa 1 Ha4yana MatemaTyeckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MapgaaxaeBa. - Mocksa: pocseLleHune, 2021.

4. MaTemaTuka : anirebpa 1 Hadyana MaTemMaTM4ecKoro aHaavsa, reomMeTpus.
Anrebpa 1 Havana MaTemaTMyeckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YUYEOHUK
B 2 yactax. Yactb 2 / A.l'. Mopgakosuy, N.B. CemeHos, /1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: NpocseleHune, 2021

3.2.2. lononHUTENbHbIE NCTOYHUKMN

1 boromonos, H.B. MaTtematuka: y4ebHMK ans cpeaHero
npoteccnoHanbHoro obpasosanus / H. B. boromonos, M. . CamoiineHko. — 5-e
n3n., nepepab. n gon.— Mockea: WM3pnatensctBo HOpaint, 2024.— 401 c.—
(MpoeccmoHanbHoe o6pasoBaHue). — ISBN 978-5-534-07878-7. — TekcT
3NEKTPOHHbIA //  O6pasoBaTenbHad  nnatopma  HOpant  [cant]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. Marematuka. 3agayu c peLleHnsamun: yyebHoe nocobue
ANA cpefHero npodeccnoHanbHoOro obpasosaHus / H. B. boromonos. — 2-e u3g.,
uenp. u gon.— MockBa: WM3patensctBo  HOpant, 2024, — 755 c.—
(MpodheccnoHanbHoe o06pasoBaHne).— ISBN 978-5-534-16211-0. — TekKcT:
ANeKTPOHHbIK /[  O6pasoBaTenbHast  nnatopma  HKOpailt  [cant]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leometpus: y4dyebHOe nmnocobue [OnA CpeaHero
npoeccroHanbHOro obpasosaHnsa / H. B. boromonos. — Mocksa: 134aTefbCTBO
FOpant, 2024.— 108 c.— (lMpodheccroHansHoe obpasoBaHue).— ISBN 978-5-
534-09528-9. — TeKCT: 3neKTPOoHHbIN // ObpasoBaTenbHast nnatdopma HOpanTt
[cainT]. — URL.: https://urait.ru/bcode/536961

3.2.3. VIHTepHeT-pecypcbl

1 EgnHad Komnekumy  uugpoBbiX  06pasoBaTesibHbIX  PecypcoB
[GnekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. PoccuitcKas  aneKTpOHHas  Wkona [OneKkTpoHHbIn  pecypc] URL:
https://resh.edu.ru/

3. VIHoypok [AnekTpoHHbIN pecypc] URL: https://infourok.ru/

4. Pewwy EIS [OnekTpoHHsbIin pecypc] URL.: https://ege.sdamgia.ru/
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4. KOHTPOJIb N1 OUEHKA PE3YJIbTATOB OCBOEHNA YYHEBHOI' O

KoHTponb U

PacKpbIBAlOTCS  Uepes

NMPEOMETA
OLlEHKA pe3ynbTaTOB OCBOEHWs Yy4yeGHOro npeameTa
AVNCUMN/IMHAPHbIEe  pe3ynbTaTbl, HamnpaBleHHble  Ha

(hopmmpoBaHMe 0BLLMX 1 NMPOMECCMOHAbHBIX KOMMETEHLIMIA NO pasaenamm TeMam
CoZlepXKaHusi yuebHoro mMatepuana.

Ob6uwas /
npogeccmoHanbHas
KoOMneTeHUnMA
OK 01. Bbibupatb cnocobebl
peLLeHns 3aja4

NpogecCcMoHaNbHOW
[eATeNbHOCTM
NPUMEHUTENBHO K Pa3/IMyHbIM
KOHTEKCTam

Pasgen / Tema

BepeHne
Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.7

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema
6.5

Pasgen 7, Tema 7.6, Tema
7.14
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Tunbl OLEHOYHbIX

MeponpuUATKI

MWHU-COUYMHEHNe
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTarTos
npaKTUyecknx paboT

BX0AHON KOHTPOSb
TecTupoBaHue

YCTHbIn onpoc
MaTeMaTU4eCKnin AUKTaHT
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTta

YCTHbIA onpoc
MMpencTaBneHne  pesynbLTaToB
MpaKTUYecKnx paboT
KoHTponbHas pabota
TecTnpoBaHue

YCTHbI onpoc
MaTeMaTnyecKni AUKTaHT
MpepcTaBneHne  pesynbTaToB
npaKTUYecKnx paboT
KoHTponbHas pabota

YCTHbI onpoc

MpeacTaBneHne  pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue

YCTHbIN onpoc
MaTtemaTnyecKnin AUKTaHT
MpeAcTaBneHne  pesysnbTaToB
MpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MartemaTuyecKuii AMKTaHT



OK 03. TnaHuposatb W
peann3oBbIBaTb COOGCTBEHHOE

npoceccmoHanbHoe "
JINYHOCTHOE pasBuUTHe,
NpeanpPUHNMATENbCKYH

[EeATeNbHOCTb B
npogeccMoHanbHOM  cihepe,
MCMOMb30BaTb  3HaHWS MO

NMpaBoBOM 1 (h1HAHCOBOW
rpamMOTHOCTY B Pas/IMyHbIX
XKM3HEHHBIX CUTYyaLUsX

OK 04. AdpekTnBHO
B3aMMOAECTBOBATb n
paboTaTb B KONJEKTMBE U
KomaHze

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.3, Tema
135

Pasgen 14, Tema 14.4

Pasgen 1, Tema 1.3

Pa3gen 6, Tema 6.5

Pasgen 13, Tema 13.1, Tema
13.2, Tema 13.3, Tema 13.4,
Tema 135

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

Pasgen 4, Tema 4.1, Tema
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lNpencTtaBneHne pesynLTaToB
npaKTUyecknx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbI onpoc
MNpencTaBneHve  pesynbTaToB
MpaKTUYecKnx paboT
KoHTposnbHas paboTa

YCTHbI onpoc

MpeacTaBneHne  pesynbTarToB
npaKTU4YecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
MpeacTtasneHne  pesynbTaToB

MPaKTUYeCcKmx paboT
KoHTponbHas paboTa

YCTHbIIA onpoc
MpeacTaBneHne  pe3ynbTaToB
MPaKTUYECKNX PaboT
KoHTponbHas paboTa
BX0AHO KOHTPO/b

MMpeacTaBneHne pesynbTaToB
MPaKTUYeCKMX paboT
TecTupoBaHue

YCTHbIN onpoc
MatemaTuyecKuii AUKTaHT
MpeacTaBneHne  pe3ynbTaToB
MpaKTUYecKnx pabot
KoHTponbHas paboTa
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaTos
MpaKTUYecKnx paboT

BX0AHOI KOHTPO/b

MpencTaBneHne  pesynbTaToB
npaKTUYecKmx paboT
TecTupoBaHue

YCTHbIA onpoc
[MpeacTaBneHne pesynbTaToB

MpaKTUYecknx paboT
KoHTponbHas paboTta

YCTHBI onpoc
MpencTaBneHe  pesynbTaToB
NpaKTUYecKnx paboT
KoHTposbHas paboTta

YCTHbI onpoc



OK 05.
YCTHYlO ¥

OcyLecTsnaThb

MUCbMEHHYHO
KOMMYHUKaLuo Ha
rocyfapcTBeHHOM A3bIKe
Poccuitickoin  depepaunm  C
y4eToM 0CO6eHHOCTEN

4.2, Tema 4.3, Tema 4.4,
Tema 4.5, Tema 4.6, Tema
4.7, Tema 4.8, Tema 4.9
Pasgen 5, Tema 5.1

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

Pasgen 7, Tema 7.1, Tema
7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema
7.7, Tema 7.8, Tema 7.9,
Tema 7.10, Tema 7.11, Tema
7.12, Tema 7.13, Tema 7.14
Pasgen 8, Tema 8.1, Tema
8.2, Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema
9.2, Tema 9.3

Pasgen 10, Tema 10.1, Tema
10.2, Tema 10.3

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

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.1

Pasgen 14, Tema 14.1, Tema
14.2, Tema 14.3, Tema 14.4
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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lNpencTaBneHe  pesynbTaToB
MPaKTUYeCcKmX paboT
KoHTponbHas pabota

YCTHbI onpoc
MpeacTasneHne  pesynbTaToB
npakTU4YecKmx paboT

YCTHbIn onpoc
MpepcTaBneHne  pesynbTaToB
MpaKTUyecKnx pabot
KoHTposbHas paboTa

YCTHbIN onpoc
lNpencTtaBneHne pesynbLTaToB
MpaKkTU4eckmx pabot
KoHTponbHas paboTta

KoHTponbHas paboTa
MpencTaBneHe  pesynbTaToB
npakTU4ecKmx pabot

YCTHbIA onpoc

KoHTponbHasi paboTa
MaTemMaTU4eCKNin ANKTaHT
KoHTponbHasi paboTa
MpeacTaBneHne  pesynbTaToB
MpaKTU4eckmx pabot

YCTHbI onpoc
MatemaTuyeckuii AUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesy/bTaToB
MpaKkTUYecKnx paboTt

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
NpaKTUyeckmx paboT

YCTHbIN onpoc

KoHTponbHas paboTa
MaTtemaTnyecKnin AUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYECKNX paboT

BX0oAHOM KOHTPO/b

MpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
MaTtemaTU4eCKnin AUKTaHT



COLManbLHOro
KOHTEKCTa

Pasgen 3, Tema 3.1, Tema
3.2

Pasgen 4, Tema 4.1, Tema
4.2, Tema 4.3, Tema 4.4,
Tema 4.5, Tema 4.6, Tema
4.7, Tema 4.8, Tema 4.9
Pasgen 5, Tema 5.1

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

Pasgen 7, Tema 7.1, Tema
7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema
7.7, Tema 7.8, Tema 7.9,
Tema 7.10, Tema 7.11, Tema
7.12, Tema 7.13, Tema 7.14
Pasgen 8, Tema 8.1, Tema
8.2, Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema
9.2, Tema 9.3

Pasgen 10, Tema 10.1, Tema
10.2, Tema 10.3

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

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.1
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MpeacTaBneHne  pesynbTaToB
MpakTU4eckmx pabot
KoHTposibHas paboTa
TecTnpoBaHue
MpencTasneHne pesynbLTaToB
MpaKTUYecKmx paboT
KoHTponbHas pabota
KoHTponbHas paboTa
MpefcraBneHne  pesynbTaToB
MPaKTUYeCcKnx paboT

YCTHbIA onpoc
MpeacTaBneHne  pesy/nbTaToB
MpakTnyeckmx pabot

YCTHbIn onpoc

KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYeCKMX paboT

YCTHbIN onpoc
MaTtemaTuyeckuii AUKTaHT
KoHTponbHas paboTa
lNpefcTaBneHue  pesynbTaToB
NpaKTUYecKnx paboT

MaTtemMaTnyecKNin AUKTaHT
KoHTposnbHas paboTa
MpencrasneHne  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbI onpoc

KoHTponbHas paboTa

YCTHbIn onpoc

KoHTposnbHas paboTa
lNpefcTaBneHve  pesynbTaToB
MPaKTUYecKmx paboT

YCTHbI onpoc
MaTeMaTU4eCKnin QUKTaHT
KoHTponbHas paboTta
lNpefcTaBneHne  pesynbTaToB
MpPaKTUYecKnXx paboT
MaTemMaTVyeCKnin ANKTaHT
MpenctasneHne  pesynbTaToB
MpaKTUYeCKnX paboT

YCTHBI onpoc
MaTemMaTu4eCKnin AUKTaHT
KoHTponbHas paboTa



MK 2.2. Odopmnatb
KOHCTPYKTOPCKYHO n
TEXHO/MOrMYECKYHo
[AOKYMeHTauuo
MK 4.1. TlnaHupoBatb W
OpraHn30BbLIBaTb
NMPOV3BOACTBEHHbIE  PaboThI

KONNEKTUBA UCNONHUTENEN

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

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

Pasgen 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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YCTHbIA onpoc
MaTeMaTU4eCKNin QUKTaHT
KoHTponbHas paboTa

MNpencTaBneHve  pesynbLTaTos
NpPaKkTUYeCKnx paboT
MMpeactaBneHne  pesynbLTaTos

MpaKTUYecKnx paboT
BXOZHON KOHTPO/Ib
YCTHBII onpoc
MartemaTuyecKuii AUKTaHT
KoHTponbHas paboTa

MpeacTaBneHne  pesy/bTaToB
NMpaKTU4eckmx pabot
MpeacTaBneHne  pesy/bTaToB

npaKTUYecKmx paboT
KoHTponbHas paboTa

YCTHbI onpoc
lNpenctasneHve  pesynbLTaToB
MPaKTUYecKmx paboT
KoHTponbHas paboTa
KoHTponbHas pabota

MMpefcTaBneHne pesynbLTaToB
MpaKTUYecKnx paboT
TecTnpoBaHue

YCTHbI onpoc
lNpencTtaBneHne pesynbLTaToB

NpaKTUYecKnx pabot

YCTHbI onpoc

KoHTponbHas paboTa
MMpefcTaBneHve  pesynbTaToB
MpaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas pabota
MpeacTasneHne  pesynbTaToB
NpaKTUYecKnx paboT
MaTeMaTU4YeCKnin AUKTaHT
KoHTponbHas paboTa
MMpencTaBneHve  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbIN onpoc
MatemaTnyecknin AUKTaHT
MpeAcTaBneHne  pesynbTaTos
MpaKTUYecKnx paboT

YCTHbI onpoc
MaTeMaTUyecKnin AUKTaHT



Paspnen 14, Tema 14.4
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KoHTponbHas pabota

YCTHbI onpoc

KoHTponbHas paboTa
lNpeactasneHne pesynbLTaToB
MpaKTUYecKmx paboT
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