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1. O6wan xapakTepucTtuka paboueit nporpammbl 06eobpasoBaTeNnbHOM
AVUCUUNANHDBI « MaTemaTuKa»

1.1. Mecto ANCUUNNHDI B CTPYKTYype npo¢geccuoHanbHOMK
obpasoBatenbHou nporpammbl CMNO:

ObuweobpazoBaTenbHasn AVNCUMNNINHA «MaTtemaTnKa» ABNseTCs
obs3atenbHoOM uYactblo o0buwieobpasoBaTtenbHOro UMKNa obpasoBaTenbHOM
nporpammbl B cootseTcTBum ¢ PrOC 35.02.05 Arponomust

1.2. Lenn v nnaHupyemblie pe3ysibTaTbl 0CBOEHUA AUCLUUN/IUHDI:

1.2.1. Uenb gucumnamnHbl

CopepxaHue nporpammbl obweobpasoBatenbHOM ONCUUNANHDI
«MaTemaTMKa» HaNpaBAEeHO Ha AOCTUXKEHUE pe3y/ibTaTOB ee W3y4YeHuA B
cooTBeTcTBUM C TpeboBaHuamm ProCc COO c yyetom npodeccUoHaNbHOM
HanpasneHHocTn ®IrOC CMno.

1.2.2. MnaHupyemble pe3ynbTatbl OCBOeHUA  06weobpa3oBaTenbHOU
avucumnanHbl B cootsetctBumn ¢ ProcC Cro m Ha ocHoBe IOC COO

Ocoboe 3HauYeHMe AncumnanHa nmeet npu ¢opmmnposaHum n passutnmn OK u
MNnK



O6wue KomneTeHUUU

MnhaHupyemble pe3ynbTatbl 06yyeHUn

O6wue

AvcumnanHapHble

OK 01 BbibupaTb cnocobbl
peleHua 3aaa4
npodeccnoHanbHoOM
neATeIbHOCTH
NPUMEHUTENBbHO

K Pa3/IMYHbIM KOHTEKCTamM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, TpyAontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTUBHOW  AeATe/NIbHOCTU
TEXHO/IOTMYECKOW U COUMANbHOM HanpaB/iIeHHOCTH,
CNOCOBHOCTb  MHMUMKMPOBATb, NAAaHUPOBATb U
CaMOCTOATE/IbHO BbINOHATb TaKylo AEeATENbHOCTb;
- NHTEepec K Pa3IMYHbIM chepam
npodeccrnoHanbHOM AeATeNbHOCTH,

OBnageHue YHUBEPCA/bHbIMU yyebHbIMK
No3HaBaTe/IbHbIMW AENCTBUAMMU:

a) 6a30Bble ornyeckne AencTBums:

- CaMOCTOATE/IbHO dbopmynnpoBaTb n
aKkTyanusmMposaTb npobnemy, paccmatpuBaTb ee
BCECTOPOHHE;

- YyCTaHaBAMBATb CYLWECTBEHHbIA MPU3HAK WK
OCHOBaHWA [AONA CPaBHEHWA, KnaccuduKaumm W
0606LeHnn;

- onpeaensAtTb LUeNM [AeATeNbHOCTM, 3aAaBaTtb
napameTpbl U KPUTEPUM UX AOCTUNKEHUSA;

- BblIBNATb 3aKOHOMEPHOCTU M MNPOTMBOPEYMA B
paccMaTpMBaEMbIX ABNEHUAX;

- BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb, OLLEHMBATb
COOTBETCTBME pe3y/nbTaToB

uensm, OLEeHMBaTb

PUCKN NOCNeACTBUIA AeATe/IbHOCTY;

-B/1lafeTb METOAAaMM A0KA3aTeNbCTB, a/IT0PUTMaMM peLLeHuUA
3a/1a4; ymeHne GopmynMpoBaTb onpeseneHmsa, akcMombl U
TEOpPEeMbI, MPUMEHSATb UX, NPOBOAUTb AOKa3aTe/lbHble
paccyXAeHNA B XO4e pelleHnn 3a4aY;

- YMeTb ONepmupoBaTb NOHATUAMM: CTENEHb YNCAA, Iorapudm
YncNa; yMeHUe BbINONHATb BbIYUCIEHME 3HAYEHNI U
npeobpa3oBaHMA BbIpaXKeHUN CO CTENEHAMU N Norapnudmamu,
npeobpasoBaHMA APOOHO-PALMOHANbHBIX BbIPAXKEHUN;

- YMETb ONepupoBaTb NOHATUAMM: PaLLUOHA/IbHbIE,
MppauMoHanbHble, MOKa3aTeslbHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMeTPUYECKMe ypaBHEHUA U
HepaBeHCTBA, NX CUCTEMDI;

- YMEeTb ONepupoBaTb NOHATUAMMU: GYHKUMUA, HENPEPbIBHAA
bYHKUMA, Npon3BOAHAnA, NepBoobpasHasn, onpeaeneHHblin
MHTErpan; yMmeTb HaXo4UTb NPOU3BOAHbIE 3/IEMEHTAPHbIX
bYHKLMIA, MCNONb3yA CNPaBOYHbIE MAaTepPUasbl; UCCnenoBaThb B
npocTenwmnx cnyvyaax GyHKLMM HA MOHOTOHHOCTb, HAXOAUTb
HanbosblIMe N HAMMEHbLUME 3HaYeHUA QYHKUUIA; CTPOUTb
rpadMKM MHOTrOYNEHOB C UCMO/Ib30BaHMEM annapaTa
MaTeMaTUYECKOrO aHaIN3a; MPUMEHATb MPOU3BOAHYHO NP
peleHnn 3a4a4 Ha ABUKEHME; peLlaTb NPAKTUKO-
OPUEHTMPOBaHHbIE 33341 Ha HaMbonblNe U HAUMEHbLUME
3HAYEHWA, HA HAXOXAEHME NYTN, CKOPOCTU U YCKOPEHUS;

- YMeTb ONepmnpoBaTbh NOHATUAMM: pauMOoHanbHasa GyHKLMA,
nokasaTesbHaAa PyHKLUMA, cTeneHHaa GyHKLUMS,




- pa3BMBaATb KPEaTUBHOE MbILLIEHWUE NPU PeLLIeHUn
KM3HEHHbIX Npobaem

6) 6a3oBble nccaeaoBaTeNbCKME AENCTBUA:

- BNafeTb HaBblkaMn y4ebHO-MCCNeA0BaTENbCKON U
NPOEKTHON AeATeNbHOCTU, HaBblKamMK paspelleHua
npobnem;

- BbIABNATb MNPUYUHHO-CIEACTBEHHbIE CBA3U U
aKTyann3MpoBaTb 3ajadvy, BblABMraTb runoTesy ee
pelweHus, Haxo4uTb

APrymeHTbl ana

10Ka3aTeNbCTBA CBOMX YTBEPXKAEHWUM, 3343BaTh)
napameTpbl U KPUTEPUU pPeLLEHUS;

- QHaNM3MpPOBaTb MONYYEHHble B XO4e pelleHuA
3a/la4yM  pe3ynbTaTbl, KPUTUYECKM OLEHUBATb WX
10CTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHUE B
HOBbIX YC/I0BUAX;

-- YMeTb NepeHOCUTb 3HaHMA B NO3HaABaTENbHYIO U

NPaKTUYECKyto 061aCTU KMU3HEAEeATENbHOCTY;

- YMeTb WHTEerpuMpoBaTb 3HAHMA W3  Pa3HbIX
npeameTHbIX obnacreit;

- BblABMraTb  HOBble  MAeu,  npeanaratb
OPUTMHANbHbIE MOAXOAbl U PeLIEHUS;

Z cnocobHocTb nx NCNONb30BaHUA B

Nno3HaBaTe/IbHOMN U cou,maanoﬁ NPaKTUKe

norapndmmnyeckasn GyHKUMA, TPUTOHOMETPUYECKME DYHKLUM,
06paTHble PYHKLNKN; yMEHNE CTPOUTb FPadUKN U3YYEHHbIX
bYHKUMI, Mcnonb3oBaTb rpaduKu Npu U3yvyeHMUm NPoL,ECCOB U
3aBUCUMOCTENM, NPU peLLeHNN 33434 U3 APYTrUX y4ebHbIX
npeaMeToB M 33434 U3 PeasibHOM ¥KU3HU; BblipayKaTb Gpopmynamm
3aBUCMMOCTU MeXAY BeNMYMHAMMK;

- YMeTb peLlaTb TEKCTOBbIE 334341 PA3HbIX TUMOB (B TOM Yncne
Ha NPOLEHTbI, 0NN U YaCTU, Ha ABUKEHUE, PaboTy, CTOMMOCTb
TOBAPOB W YCAYT, HANOTW, 334341 U3 061acTu ynpasaeHuA
NIMYHBIMUW U CeMeMHbIMM GUHAHCAMM); COCTaBAATb BblPaXKEHUS,
YpaBHEHWS, HEPAaBEHCTBA U UX CUCTEMbI MO YC/IOBUIO 33434M,
nccnenoBaTb NOy4EHHOE peLleHne N OLLeHUBATb
NpaBAoNoA06HOCTb PE3YNbTATOB;

- YMEeTb ONepMUpPOBaTb NOHATUAMM: CpeaHee apudMeTUYECKOE,
MeanaHa, Hanbonbllee N HAMMEHbLUEE 3HAYEeHUSA, pa3max,
amcnepcus, CTaHgapTHOe OTKIOHEeHMEe YMCN0BOro Habopa; ymeTb
M3B/IEeKaTb, MHTEPNPETUPOBATb MHPOPMALLMIO, NPEACTABAEHHYO
B Tabanuax, Ha Anarpammax, rpaduKax, OTparkaroLLLyo CBOMCTBA
peanibHbIX NPOLLECCOB M ABNEHMIN; NpeacTaBaATb MHGoOpPMaLMIO C
nomoLbto Tabanu U gMarpamm; UccnefoBaTb CTaTUCTUYECKUE
laHHble, B TOM YMC/IEe C NPUMEHEHNEM rpadUUeCcKMX MeTOA0B U
S/1EKTPOHHbIX CPEACTB;

- YMeTb ONepupoBaTb MOHATUAMM: CYHAWHDBIM OMNbIT U CAy4aHOe
cobbITUE, BEPOATHOCTb C/Iy4aMHOro cobbITUA; yMEHME BbIYMUCAATb
BEPOATHOCTb C UCMOJIb30BAHNEM FrpadrUYECKUX METOA0B;
NPUMEHATb GOPMYJIbl CIONKEHUA U YMHOMXKEHUA BEPOATHOCTEN,

KoMbuHaTopHble GaKTbl U GOpPMY bl NPU PeLleHnn 3a4aY;




OLLeHMBATb BEPOATHOCTM peasibHbIX COObITUI; 3HAKOMCTBO CO
CNYY4aMHbIMW BEIMYMHAMMU; YMEHME NPUBOAMUTL MPUMEPBI
NPOoABNEHWUA 3aKOHA 60NbLINX YNCEN B MPUPOAHBIX U
06LLEeCTBEHHbIX ABNEHUAX;

- YMEeTb ONepupoBaThb NOHATUAMM: TOUKA, NPAMas, NJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN YroJ, CKpelLMBatoLLmMeca npsamble,
napannenbHOCTb U NepneHANKYAAPHOCTb NPAMBIX U NNOCKOCTEMN,
YrON Mexay NPAMbIMK, YTON MeXAY NPAMOM U NAOCKOCTbIO, YroN
MeXK Ay NN0CKOCTAMM, PAacCTOAHME OT TOUKM A0 NAOCKOCTH,
paccTofAHMe MeXAy NPAMbIMU, PAaCCTOSHUE MeXAY NJOCKOCTAMMU;
YMeHMe UCNO/b30BaTb NPU peLleHnn 3a4a4 U3yyeHHble GaKTbl 1
Teopembl NIAHUMETPUN; YMEHME OLLEHUBATbL Pa3Mepbl 06 HEKTOB
OKpPY»KatoLwero Mmmpa;

- YMETb ONepupoBaTb NOHATUAMMU: MHOTOFPAHHUK, CEYeHMe
MHOTrOrpaHHUKa, Kyb, napannenenunes, npMsama, nMpammnaa,
burypa v NoBepxHOCTb BPaLLLEHUs, LMAMHAP, KOHYC, Wwap, chepa,
cevyeHun Gurypbl BpaLleHusa, NIOCKOCTb, Kacatowwanca coepbl,
LUAWHAPA, KOHYCA, N0oWaAb NOBEPXHOCTU MMPaMUAbl, NPU3MBI,
KOHyCa, unnmHapa, niowaab chepbl, 06bem Kyba,
NPAMOYro/IbHOro napannenenvnesa, NMpamuabl, NPU3Mbl,
LUMAWHAPA, KOHYCA, Wapa; yMeHMe n30bpakaTb MHOTOrpaHHUKK
M NOBEPXHOCTW BPALLEHUA, UX CEYEHUA OT PYKM, C MOMOLLbIO
HepTEeXKHbIX MHCTPYMEHTOB U 3/1IEKTPOHHbIX CPeACTB; yMeHUEe
pacno3HaBaTb CUMMETPULIO B MPOCTPAHCTBE; YMEHUe
pacno3HaBaTb NPaBU/IbHbIE MHOFOrPAHHWUKMY;

- YMeTb OnepupoBaTb MOHATUAMM: ABUNKEHME B MPOCTPAHCTBE,

noao6Hble GUrypbl B NPOCTPAHCTBE; UCMNONb30BaTb OTHOLWEHWE




naowazen nosepxHocten n ob6vemos Nogo6HbIX GUryp npum
pelleHnmn 3aaay;

- YMETb BblYMCNATb FEOMETPUYECKNE BENNYMHDI (ANMHA, yron,
naowaap, 06bem, naowaab NOBEPXHOCTH), UCNOb3YA
M3y4eHHble GopMynbl U MeToabl;

- YMeTb ONepmnpoBaTb NOHATUAMM: MPAMOYTroNbHaA CUCTEMA
KOOPAMHAT, KOOPANHATbLI TOYKKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNAPHOE NPOU3BEAEHWE, YTON MEXKAY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YUCNO; HAXOLUTb C
NMOMOLLbIO U3YyYEHHbIX POPMY KOOPAMHATbI CEPeANHbI OTPE3KA,
pPaccTosHME MeXKAY ABYMSA TOYKAMK;

- YMeTb BbIOMpPaTb NOAXOAALLMA U3YHEHHbIN MeToA, ANA PeLleHnn
3a/1a4uM, pacno3HaBaTb MaTemaTuyeckne GakTbl
MaTeMaTUYeCKME MOAENN B NPUPOAHbIX U 0OLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
MaTEMaTUYECKMX OTKPbITUIA POCCUIACKON U MUPOBOM
MaTEMATUYECKOM HayKMW.

- YMeTb ONepupoBaTb NOHATUAMMU: OnpeneneHne, akCMoma,
Teopema, cnenCcTBue, CBOMCTBO, NPU3HAK, 40Ka3aTe/1bCTBO,
paBHOCUNbHbIE GOPMYIUPOBKU; YyMeEHUE GOpMYINPOBATD
06paTHOE M NPOTUBOMOIOXKHOE YTBEPKAEHME, MPUBOAUTD
NPUMeEpPbI U KOHTPNPUMEPDI, UCMONb30BaTb METOS,
MaTeMaTUYeCKON MHAYKLMW; NPOBOANTb lOKa3aTe lbHble
paccyAeHUA NpU peLleHnn 33434, OLLeHNBATb 10TUYECKYHO
NPaBUNbHOCTb PACCYKAEHWUN;

- YMeTb OnepmupoBaTb MOHATUAMMU: MHOMXKECTBO, NOAMHOMECTBO,

onepaunn Hag MHOXeCTBaMU, ymeHne ncnonb3oBaTb




TEOPETUKO-MHOMXECTBEHHbI annapar 4719 ONUCcaHMA pPeasibHbIX
NPOLLECCOB M AB/IEHNI NPU peLleHn 3a4a4, B TOM YMC/e U3
APYrMx y4ebHbIX NpeameTos;

- YMeTb onepmpoBaTb NOHATUAMM: rpad, CBA3HbLIN rpad, Aepeso,
UMK, rpad Ha NIOCKOCTU; yMeHMe 3a4aBaTb M ONuMcbiBaTh rpadbl
pPa3nYHbIMKU cnocobamu; UCcnob30BaTh rpadbl NPU peleHnn
334ay;

- YyMeTb CBOBOAHO onepmnpoBaThb MOHATUAMM: COYETAHME,
nepecTtaHOBKa, YNC0 COMETAHWUI, YUCNO NEPECTAHOBOK; BUHOM
HbloTOHA; yMeHMe NPUMEHATb KOMBUHaATOPHble GaKTbl U
paccyXAeHua onsa peweHus 3aaay;

-YMETb ONEepPUPOBaTb NOHATUAMMU: HATYPaJIbHOE YNCAO, Liesoe
UNCNO, OCTATOK MO MOAYH0, PAaLLMOHAIbHOE YMCNO,
MppPaLMOHaNbHOE YNC/I0, MHOXKECTBA HAaTypasibHbIX, LENbIX,
PaLNOHANbHbIX, AENCTBUTE/IbHbIX YMCEN; YMEHWUE UCNONb30BaTb
NPU3HAKKU AE/IMMOCTU, HAMMEHbLUWI 0L aennuTens u
HanmeHbllee obulee KpaTHoe, anroputTm EBKAnaa npu peweHnm
33/a4; 3HAaKOMCTBO C Pa3/IMYHbIMM NMO3ULMOHHBIMU CUCTEMAMU
cCYncneHuns;

- YMeTb cBO6OAHO ONepupoBaTh MOHATUAMM: CTEMEHDb C LE/bIM
noKasaTtesiem, KOPEeHb HaTYPaJIbHOM CTEeNeHu, CTEMNEHb C
PaLMOHAIbHbIM NOKa3aTe/IeM, CTENEHb C AENCTBUTENbHbIM
(BelecTBeHHbIM) MOKasaTenem, Norapudpm Yncna, CUHYC,
KOCMHYC M TaHreHC NPOU3BOJIbHOIO YMUCNa;

- YMEeTb ONepupoBaThb NOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHue, ypaBHEHME, HEPABEHCTBO, CUCTEMA

YPaBHEHWUI N HEPABEHCTB, PaBHOCUIbHOCTb YPaBHEHUN,




HepaBeHCTB M CUCTEM, PALMOHA/bHbIE, UPPALMOHANbHbIE,
NoKasaTesibHble, CTeNeHHble, norapudmmyeckme,
TPUTOHOMETPUYECKMNE YPaBHEHWA, HEPABEHCTBA U CUCTEMDI;
yYMeHWe pellaTb ypaBHEHUA, HEPABEHCTBA U CUCTEMBI C
NOMOLLBIO Pa3/IMYHbIX MPUEMOB; PeLLaTb YPaBHEHWA,
HepaBEHCTBa M CUCTEMbI C MAPAMETPOM; MPUMEHATb YPaBHEHMUS,
HepaBEeHCTBA, UX CUCTEMbI AN1A PELUeHMA MaTeMATUYECKMNX 3a4au
M 33434 M3 pa3INYHbIX 061aCTe HayKW U peasibHOM KU3HU;
-yMeTb CBOHOAHO OnepupoBaTb NOHATUAMM: FpaduK GyHKLMMK,
o6paTHasa GYHKUMA, KoMNo3nLUMA GYHKUNIN, TMHENHAn GyHKUMA,
KBaZpaTU4HaA GyHKUMA, cTeneHHasa GYHKLMA C LeNbiM
nokasaTenem, TPUroHomeTpuyeckme GyHKunmn, obpaTtHble
TPUTOHOMETPUYECKME DYHKLMU, NOKA3aTEIbHAA U
norapndmmnyeckan pyHKUMN; yMEHME CTPOUTb rpadmKu GyHKLNIA,
BbIMNOAHATb NpeobpaszoBaHMA rpadmMKoB PpyHKLMI;

YMeHMEe NCNoNb30BaTb rPaduKM GyHKUMI ANa N3yvyeHun
NPOLLEeCCOB M 3aBUCMMOCTEN NPU peLeHnUN 3a4a4 U3 ApYrux
y4ebHbIX NpeaMeTOB U U3 peasibHOM KU3HW; BbiparkaTb
bopMynaMm 3aBUCUMOCTU MEXKAY BENUYMHAMMU;

yMmeHWe cBO6OAHO ONepmMpoBaTb MOHATUAMMU: YETHOCTb GYHKLMM,
NepMoaAnYHOCTb GYHKLUKN, OFPAHNUYEHHOCTb GYHKLUN,
MOHOTOHHOCTb QYHKLMK, IKCTPEMYM PYHKUMM, Hanbonbluee n
HavMeHbLUee 3HaYeHMA GYHKUMMN Ha MPOMEXKYTKE; YMeHMe
NpPoBOAUTbL UCCNef0BaHNE QYHKUNMK;

YMeHMe UCNOoNb30BaTb CBOMCTBA U rpadmKn GyHKUNIM ana
peleHnA ypaBHEHWI, HEPABEHCTB M 33434 C NapameTpamu;




M306parkaTb Ha KOOPAMHATHOM NIOCKOCTM MHOMKECTBA PeLLEHN
YPaBHEHWNI, HEPABEHCTB M UX CUCTEM;

- YyMeTb cBO60OAHO onepmnpoBaTb NOHATUAMM:
nocnenoBaTe/IbHOCTb, apudMeTMUYECKana nporpeccus,
reomeTpuyeckas nporpeccus, 6eckoHeyHo ybbiBatoLwan
reomeTpuYecKas Nporpeccus; ymeHue 3agaBatb
nocnefoBaTe/IbHOCTM, B TOM YMUC/IE C MOMOLLbIO PEKYPPEHTHbIX
bopmyn;

- YMETb ONepmupoBaTh NOHATUAMM: HENPEPbIBHOCTb GYHKLUM,
acumnToTbl rpadmKa GyHKLMK, NepBan 1 BTOpasa NpoM3BoAHasA
bYHKLMW, reOMETPUYECKNI N GUINYECKMIA CMbICA MPON3BOAHOM,
nepsoobpasHan, onpeaeneHHbl MHTErpa; yMeHne HaxoaAnTb
acMMNTOTbl rpadmKa GYHKLUN; YMEHWNE BbIYNCAATL NPOU3BOAHbIE
CYMMbl, NPOM3BEAEHWNA, YAaCTHOrO M KOMNO3MLUKN PYHKLUNI,
HaXO4WUTb YPaBHEHME KacaTeNbHOM K rpaduky GyHKUNK;
YMeHMe NCNonb30BaTb NPOU3BOAHYIO A5 UCCAea0BaHMA
OYHKLUMN, ANA HAXOXKAEHUA HAUYYLIEro peLleHna B
NPWUKAAAHbIX, B TOM YMC/E COLMANTBbHO-9KOHOMMUYECKUX U
b13MYECKUX 3a4a4aX, AN onpeaeneHUa CKOPOCTU U YCKOPEHUs;
HaxoAuTb NaowWaan U 06bembl GUryp ¢ NOMOLLLbIO MHTErpana;
NPWUBOAMUTL NPUMEPbI MAaTEMATUYECKOr0 MOAENMNPOBAHMSA C
nomoubio AnddepeHumnanbHbIX YypaBHEHWIA;

- YMETb OnepmupoBaTb NOHATUAMM: KOMMJIEKCHOE YMCNO,
CONpPAMKEHHbIE KOMM/IEKCHbIE YMC/1a, MOAY/b U apryMeHT
KOMM/IEKCHOrO Yncna, popma 3anmcm KOMNEKCHbIX Yncen
(reomeTpuyeckan, TpUroHomeTpuyeckan u anrebpanyeckasn);

YMETb NPOU3BOAUTL apudMeTUYECKME AENCTBUA C
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KOMMNAEKCHbIMW YNCNAMU; NPUBOAUTL NPUMEPDLI UCMO/Ib30BAHUA
KOMMNAEKCHbIX Yncen;

- ymeTb cBO6OAHO ONepMpoBaTh MOHATUAMMU: CpeaHee
apudmeTnyeckoe, megmaHa, Hanbobluee U HaMMeHbLLee
3HAYEHWA, pa3max, AUCnNepcus, CTaHgAPTHOE OTKAOHEHWE aNs
ONMUCAHUA YNCNOBbIX AAHHbIX; YMEHMEe UccnesoBaTtb
CTAaTUCTUYECKME AaHHble, B TOM YMCAE C NPUMEHEHNEM
rpadryeckMx MeToA0B U 3NEKTPOHHbIX CPeACTB; rpadpuyecku
nccnenoBaTb COBMECTHbIE HABNOAEHMA C MOMOLLBIO ANarpamm
paccemMBaHMA U IMHENHOWN perpeccuu;

- YMETb HaX0AUTb BEPOATHOCTU COBbITUI C UCMO/Ib30BAHNEM
rpadpuyeckmx MeToAoB; NPUMEHATb ANA PeLleHna 3a4a4
GOPMYNbl CNOKEHMA U YMHOXKEHWNA BEPOATHOCTEN, dopmyny
NONHOWN BEPOATHOCTU, dopmyny bepHynnn, KombUHATOPHbIE
baKTbl U OpPMYy/ibl; OLEHMBATb BEPOATHOCTM PeasibHbIX COObITUN;
yMeHue onepupoBaTb NOHATUAMM: CyvaiiHasA BENMYUNHA,
pacnpeaeneHne BepoATHOCTEN, MaTeMaTUYECKOE OXKNOAHWME,
AMCNepcua U CTaHAAPTHOE OTKNOHEHWE CYYaWHOW BEIMYUHDI,
bYHKUMM pacnpeaeneHna u NI0THOCTM PAaBHOMEPHOTO,
NMOKa3aTe/IbHOro M HOPMA/IbHOTO pacnpeaeneHuin; ymeHue
MCNo/Ib30BaTb CBOMCTBA M3YYEHHbIX pacnpeseneHnn Ana
peleHuA 3a4a4; 3HAKOMCTBO C MOHATUAMM: 3aKOH 60bLINX
uncen, metoabl BbIGOPOUHbIX UCCNEA0BAHUN; YMEHNE NPUBOAUTD
NpUMepbl NPOSBAEHMA 3aKOHa 60/IbLUMX YNCEN B MPUPOLHbIX U
06LLLECTBEHHbIX AB/IEHUAX;

- ymeTb cBO6OZHO ONEepUpPOBaTb MOHATUAMM: TOUKA, NPAMaA,

NIOCKOCTb, MPOCTPaHCTBO, OTPE3OK, N1yY, NJAOCKUI yroan,
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\ABYrpaHHbIN Yron, TPeXrpaHHbIN Yyros, nepecekatoLmecs,
napannenbHble U CKpeLLMBatoLWMeECA NPAMble, NAapanNeibHOCTb U
nepneHAMKYNAPHOCTb NPAMbIX U MIOCKOCTEN, YrON MeXay
NPAMbIMM, YFON MEXAY NPAMOW U NJIOCKOCTbIO, YO MeXAY
NAOCKOCTAMW; YMEHME UCNONb30BaATb NPU pPeLleHnm 3a4au
M3y4eHHble PaKTbl M TEOPEMbI NIAHUMETPUN; YMEHWNE OLLEHMBATD
pa3mepbl 06LEKTOB B OKPYXKAIOLLEM MUPE; YMEHME ONePUPOBaTb
NOHATUAMMW: MHOTOTPAHHUK, CEYEHME MHOTFOrPAHHMKA,
NpPaBW/IbHbIA MHOTOFPAHHUK, MPMU3Ma, NMpamuaa, epurypa u
NOBEPXHOCTb BPALLEHMA, LMANHAP, KOHYC, Wwap, chepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U LMANHAPA,
napannenbHble OCU UK OCHOBAHUIO, CEYEHME LWapa, NAOCKOCTb,
Kacatowancs chepbl, LMAMHAPA, KOHYCA; YMEHUE CTPOUTb
ceyeHMe MHOFOrpaHHuMKa, n3obpaxkaTb MHOrOrpaHHUKK, GUrypbl
M NOBEPXHOCTU BPALLEHUSA, X CEYEHUSA, B TOM YNUC/IE C MOMOLLBHO
SNEKTPOHHbIX CPeACTB; YMEeHMEe NPUMEHATb CBOMCTBA
reomeTpuyeckmx Gpuryp, CamoctoaTeslbHo GOpMyIMpPOoBaThb
onpeaeneHnsa nsyvyaemoix ¢puryp, BblABUraTb rmnoTesbl o
CBOMCTBAX WU NpMU3HaKax reomeTpmyeckmx euryp, obocHoBbIBaTb
WKW ONpPOBepPraTb UX; YMEHWE NPOBOAUTbL KnaccuduKaumio euryp
MO Pa3/IMYHbIM NPU3HAKaAM, BbIMONHATL HEObXoAMMble
IOMNO/IHUTEIbHBIE MOCTPOEHUSA;

- ymeTb cB060AHO ONepmnpoBaTb NOHATUAMMU: NAOWAAb GUTYPbI,
06bem PpUrypbl, BeIMYMHA Yraa, paccToaHME OT TOUKM A0
NAOCKOCTU, PACCTOAHNE MEXAY NPAMbIMM, PACCTOAHME MEXAY
NAOCKOCTAMM, Naowanb chepbl, NAOLWALb NOBEPXHOCTH

nMpamuabl, NPU3Mbl, KOHyca, LMAMHAPaA, 06bem Kyba,
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NPAMOYro/ibHOro napannenenvneaa, NMpamuabl, NPU3Mbl,
UMANHAPA, KOHYCA, Wapa; yMEHME HaXO4MUTb OTHOLLEHWE
06BbEMOB NOA06HbIX PUryp;

- yMeTb cBO6OAHO onepupoBaTb NOHATUAMM: ABUKEHME,
napannenbHbI NepeHoc, CUMMETPUA Ha NIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHne Nnogobus, nogobHble
dUrypbl; ymeHne pacnosHaBaTb paBHble U Nogob6Hble purypsl, B
TOM YMCNe B NPUPOAE, UCKYCCTBE, aPXUTEKTYPE; YMEHUNE
MCNONb30BaTb rEOMETPUYECKME OTHOLLEHMA, HaXOANTb
reomeTpuyecKkme BeNMYUHbI (4NMHa, yron, naowaab, o6vem) npu
pelweHnn 3a4a4 13 ApYrux y4ebHbIX NpegmeToB U U3 peanbHoM
MKU3HU;

- YMeTb CBO6OAHO onepupoBaTb NOHATUAMM: NPAMOYro/ibHas
CUCTEMA KOOPAMHAT, BEKTOP, KOOPANHATbI TOYKKU, KOOPAMHATbI
BEKTOpPA, CyMMa BEKTOPOB, NpOM3BeAeHME BEKTOPA Ha YNCAO,
pa3nokeHue BeKTopa no H6asucy, ckanapHoe NnponsBeaeHue,
BEKTOPHOE NPOU3BeAEHME, YTON MEXKAY BEKTOPAMU; yMmeHue
MCNONb30BaTb BEKTOPHbIN U KOOPAMHATHbIN METOoA, ANA peLleHua
reoMeTpUYeCcKMX 3a4ad 1 3a4a4 Apyrux y4ebHbix npeameTos;
onepupoBaTb NOHATUAMMK: MaTpuLa 2x2 1 3x3, onpegenntens
MaTpPULLbl, FEOMETPUYECKMI CMbIC/T onpeaenuTens;

- YMEeTb MOAENIMPOBaTb peasibHble CUTyaLMmM Ha A3blKe
MaTEMATUKKU; COCTABNATb BblPaXKeHWs, ypaBHEHMA, HEPABEHCTBA
N UX CUCTEMbI MO YC/IOBUIO 3343a4M, UCC/IeA0BaTb NOCTPOEHHbIE
MOAENN C UCMONb30BAaHMEM annapara anrebpol,
MHTEPNPEeTUPOBaTb NONYYEHHbIN pe3ynbTaT; CTPOUTb

MaTeMaTUHECKME Mmoae I C MOMOLBbIO reoMeTPpUYeCKnX NOHATUI
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M BE/IMYMH, peLlaTb CBA3AHHbIE C HUMW NPAKTUYECKUE 334a4K;
COCTaB/IATb BEPOATHOCTHYIO MOAENb N MHTEPNPETUPOBATb
NO/lyYEHHbI pe3ynbTaT; pewaTtb NPUKAaLHbIe 334a4m
cpeAcTBaMM MaTeMaTUYECKOrO aHaIn3a, B TOM Yucie
COLMANBHO-IKOHOMMYECKOTO N GU3MYECKOro XapaKTepa;

- YyMeHue BblbrMpaTb NOAXOAALLNN MEeTOL, ANA PeLleHMA 334a4K;
NOHMMAHWE 3HAYMMOCTN MAaTEMATUKN B U3y4YEHUM NPUPOLHBIX U
06LLLEeCTBEHHbIX MPOLLECCOB U ABNEHWUN; YMEHWE PAacnoO3HaBaTb
NpPoABNEHNE 3aKOHOB MATEMATUKM B UCKYCCTBE, YMEHME
NPUBOAUTL NPUMEPbI MaTEMATUYECKUX OTKPbLITUIA POCCUMCKOM U
MWPOBOI MaTEMATUYECKOWN HaYKn

OK 02 Mcnonb3oBaTb
COBpPEMEHHble CpeacTBa
NMOWMCKA, aHaNM3a n
MHTepnpeTaunumn MHGopmaumu,
N UHPOPMALMOHHbIE
TEXHOI0MUM AN1A BbINOJIHEHUA
3a4a4 npodeccMoHanbHoM
neaTeNbHOCTH

B 061acTV LLEHHOCTM HAY4YHOrO NO3HAHUA:

-cpopMmnpoBaHHOCTb MUWPOBO33pPEHMS,
COOTBETCTBYIOLLErO COBpPEMEHHOMY YPOBHIO
pPasBMUTMA HayKM U OOLECTBEHHOM NPaKTUKWY,
OCHOBAHHOTO Ha avanore KYNbTYp,

CNnocoOCTBYIOLLLEIrO OCO3HAHWIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBON M UYMTATENbCKOM
KY/IbTYpbl Kak CpeAcTBa B3aMMOAENCTBUA MeXAy
NI0AbMW U MO3HAHUA MUPA;

- O0CO3HaHWEe UEHHOCTU HAyyHOW AeATeNbHOCTH,
roTOBHOCTb OCyLLecTBAATb NPOEKTHYO 7
nccnenoBaTesibCKYo AeATeIbHOCTb MHANUBUAYANBHO
W B rpynne.
OBnageHue

YHUBEPCA/bHbIMU yyebHbIMK

NO3HaBaTE€/IbHbIMU AeﬁCTBMﬂMMI

- YMeTb OnepupoBaTb MNOHATUAMM: pPaLMOHaANbHAA GYHKUMA,
nokasaTtesibHasa GyHKLUMA, cTeneHHaa yHKLMA, norapndmmyeckas
OYHKUMA, TPUTOHOMETpUYECKNE GYHKLUK, ob6paTHble GyHKLUWK;
YMeHMEe CTPOUTb TPadPUKM M3ydeHHbIX YHKUMMA, MCNONb30BaATb
rpadukM Npu  M3y4eHUM MPOLLECCOB M 3aBUCMMOCTEN, NpwU
pelweHnn 3ada4y M3 Apyrux y4ebHbIX nNpeameToB M 3afdad M3
peanbHOMN KM3HW; BblparkaTb GOPMyaIaMmn 3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU;

- YMETb OMepupoBaTb MOHATUAMMU: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPABHEHU
PaBHOCUIBHOCTb  YPaBHEHWN,

M HEPaABEHCTB, HEPABEHCTB U

CNCTEM, paUnoOHa/sibHble, WPPaUNOHA/ZIbHbIE, MNOKa3aTe/bHblE,

CTEeneHHble, norapudmmyeckme, TPUTOHOMETPUYECKME

YPaBHEHUSA, HEPABEHCTBA U CUCTEMbI; YMETb pellaTb YpaBHEHUS,

HepaBeHCTBAa WU CUCTEMDLI C MOMOLbBIO pPa3/ZINYHbLIX NPUEMOB,

PewaTtb ypaBHEHUNA, HEpPaBEHCTBA U CUCTEMbI C MapPaMeTPOM,
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B) paboTa c MHbopmaume:

- B/IaAETb HaBblkaMW MoayydeHua nHdopmauumn us
MCTOYHMKOB  pPasHblX TUMNOB, CAaMOCTOSTENbHO
OCYLLECTBAATb MOWCK, aHaNWU3, cMCTEMATU3aLMIO U
WHTepnpeTauuio MHGOPMaLMKN Pa3ANYHbIX BUAOB U
dbopm NpeacraBneHus;

- CO3/4,aBaTb TEKCTbI B Pa3/INYHbIX GOPMATaXx C y4eTom
Ha3HayeHMA WUHPOPMaLMM U LLeNeBON ayauTopum,

BbIOMpan onTMManbHyto Gopmy npeacTaBaeHUA U

BU3yasin3auunu,
- oueHunBaTb AJOCTOBEPHOCTb, NermMTMMHOCTb
MH(I)OpMaLI,VIVI, ee CooTBeTCcTBMEe nMnpaBOBbIM WU

MOPa/IbHO-3TUYECKUM HOPMaM;

Mcnosb3oBatb Cpeancrtea MHd)OpN\aLI,MOHHbIX n

KOMMYHUKaLMOHHbIX TEXHO/IOTUIA B peweHnn
KOTHUTUBHDIX, KOMMYHUKATUBHDbIX n
OPraHU3aUuNOHHbIX 3a4ad C CO6/'IIO£I,€HM€M

Tpe6OBaHVIl7I 9ProHOMUKN, TEXHUKU 6e3OI'IaCHOCTI/1,

TMrMeHbl,  pecypcocbepeskeHna, NpPaBOBbIX U
STUYECKMX  HOPM, HOpmM  MHPOPMALMOHHOWM
be3onacHocTY;

BNnageTb HaBblKaMn pPACNO3HaBaHUA W 3aLLUTHI

nudopmaummn, MHPopmMaLMOHHON 6HesonacHoCTH

NPUMEHATb YpPaBHEHWUA, HEPABEHCTBA, UX CUCTEMbI ONA pelleHnAa
MaTeMaTUYECKUX 3a4a4 U 3a4a4 13 PaA3/IUMYHbIX obnacrei HayKU U

peasibHOM KU3HMU;
- ymeTb CBOBOAHO OMepupoBaTb MNOHATUAMU: [LBUNKEHME,
napannenbHbii NEpPeHoc, CUMMETPUA Ha MJIOCKOCTU U B

NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHMe nogobus, noaobHbIe
bUrypbl; yMmeTb pacro3HaBaTb paBHble U No400Hble GUrypbl, B TOM
uncne B NPUPoAE, UCKYCCTBE, apXUTEKTYPE; YMETb UCMONb30BaThb
reomeTpuyeckMe OTHOLIEHWsi, HaxoAWUTb  reoMeTpuyeckue
BEANYUHbI (OMHa, Yron, naowaab, 06bem) Npu peweHmm 3aaad

M3 APYrMX y4ebHbIX NPeAMETOB U U3 PeasibHOM KU3HMU

TMYHOCTU
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OK 03 MnaHupoBaTtb n
peann3oBbiBaTb COBCTBEHHOE
npodeccnoHanbHoe U
NNIMYHOCTHOE Pa3BUTHE,
npeanpuHUMaTEeNbCKYHO
neATeNbHOCTb B
npodeccnoHanbHom chepe,
MCNoNb30BaTb 3HAHWUA MO
dUHAHCOBOM rPaMOTHOCTU B
Pa3/INYHbIX XU3HEHHbIX
CUTyaumax

B o6nacTn AyX0BHO-HPABCTBEHHOMO BOCNUTAHMUA:

-- cpOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUA,
STUYECKOro NoBeAeHMs;

- CNOCOBHOCTb OUEHMBATL CUTYaLMIO U NPUHUMATb
0CO3HaAHHble peleHuns, OpPUEHTUPYACb Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

- OCO3HaHWE /MYHOTOo BKNAZA B MNOCTPOEHME
ycTonumBoro byayuiero;

- OTBETCTBEHHOE OTHOLEHWE K CBOMM POAUTENAM U
(nnn) apyrMm yneHam cembu, CO3LaAHUIO CEMbM Ha
OCHOBE  OCO3HAHHOINO  MNPUHATMA  LEHHOCTeM
CEMEMHOMN KM3HWM B COOTBETCTBMM C TpagMUMAMMU
Hapoaos Poccuu;

OBnageHne  YHWBEPCANIbHbIMW  PErynaTUBHbIMMU
nencTBMamu:

a) camoopraHmsaums:

- CAaMOCTOATE/IbHO OCYLLECTBAATb MO3HABATE/IbHYHO
neATeNbHOCTb, BbIABAATL Npobiembl, CTaBUTb WU
dopmynmnpoBaTb cobCTBEHHbIE 3agaumn B
06pa3oBaTeNnbHON [EATENbHOCTU U KU3HEHHbIX
CUTyaumnax;

- CaMOCTOATENbHO COCTaBAATb MNAH peleHuA
npobnembl C y4eTOM UMEKOLWMUXCA PeCcypcos,
COBCTBEHHbIX BO3MOXKHOCTEN U NpeanoYTEHUN;

- 1aBaTb OL,EHKY HOBbIM CUTYyaLUAM;

cnocobcTBoBaTb GOPMUPOBAHUIO W MPOABAEHMIO

- yMeTb  OnepuMpoBaTb  MOHATUAMM: paumoHanbHble,
MPpPaLMOHa/bHbIE, noKasaTe/ibHble, CTeneHHble,
norapudmmyeckme,  TPUrOHOMETPUYECKME  YpPaBHEHWUA U
HepaBeHCTBA, UX CUCTEMDI;

- YMeTb OnepupoBaTb MOHATUAMU: MHOTOTPaHHUK, CedyeHue

MHOrorpaHHWKa, Kyb, napannenenunes, npusma, NUpamuaa,
burypa n NoBEpPXHOCTb BPALLEHUSA, LMANHAP, KOHYC, Wwap, chepa,
ceyeHua ouUrypbl BpaleHUA, NAOCKOCTb, Kacawowanca chepbl,
LMANHAPA, KOHYCa, NolWaAb NOBEPXHOCTU NMPamMmuabl, MPU3MbI,
UMANHAPA, cdepbl,
NPAMOYroNbHOrO  MNapannenenunega, nUMpaMmuapl,

KOHYCa, naowaab obbem  Kyba,
npU3mbl,
LUAWHAPA, KOHYCA, Wapa; yMeHMe M306parkaTb MHOTOrPaHHUKN U
NOBEPXHOCTU BpaLLEHMA,

nx ceyvyeHMA OT pPYKH, C NOMOLbIO

UEePTENKHbIX MHCTPYMEHTOB W 3NEKTPOHHbIX CPEeACTB; YMETb
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMETb PAacno3HaBaTb

npPaBuJibHbl€é MHOTOrpaHHUKN,

YMeTb OMepupoBaTb MNOHATUAMMU: MNPAMOYro/ibHaA cucTema
KOOPAWMHAT, KOOPAMHATbLI TOYKWU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanNApHOe NpouM3BEeAEHWE, YroN MeXKAy BeKTopamMu, cymma

BEKTOPOB, MNPOU3BEAEHME BEKTOpPa Ha YMUCAO; HAxoAuUTb C
NOMOLLbIO U3YyYeHHbIX GOPMY/T KOOPAMHATbI CepeanHbl OTPE3Ka,

PaCCTOAHNE MeXAY ABYMA TOYKaMU

LWIMPOKOM 3pyaAnUMM B pasHbiX 061acTax 3HaHMUMN,
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NOCTOAHHO NOBbIWAaTb CBOM Obpa3oBaTe/ibHbIN WU
KY/bTYPHbI YPOBEHD;

6) CAMOKOHTPOb:

MCNONb30BaTb MpUeMbl pedrekcun [Ns OLEHKM
CUTyaLmu, BbiIbOpa BEPHOro peLleHus;

- yMeTb OUEHMBAaTb PWUCKM U CBOEBPEMEHHO
NPUHUMATb PELLEHMSA MO UX CHUKEHUIO;

B) SMOLMOHANbHbINA MHTENNEKT, npeanonaralowmii

chopMMPOBAHHOCTD:
BHYTpPEHHEeM MOTUBALLMM, BK/tOYAIOLLEN
CTPEMNIEHME K [OOCTUMKEHMIO LENM W ycnexy,

ONTUMU3M, UHULMATUBHOCTb, YMEHWNE AENCTBOBATb,
NCXOAA U3 CBOUX BO3SMOXKHOCTEW;

- 3MMaTUK, BKAOYAIOLWEN CNOCOOHOCTb MOHUMATD,
SMOLMOHA/IbHOE COCTOAHME APYIUX, YYUTbIBATb €ro
NMpPU OCYLLECTB/IEHUN KOMMYHUKaLIMK, CNOCOOHOCTb
K COYYBCTBUIO U COMEPEIKNBAHUIO;

- COLMa/IbHbIX HAaBbIKOB, BK/IIOYAOLLMX CNOCOBOHOCTb|
BbICTPaMBaTb OTHOLWIEHWS C APYrMMU  NOAbMM,
3a60TUTbCA, NPOABAATbL WMHTEPEC M paspelaTb

KOHONKTDI

OK 04 3¢ PpeKTnBHO
B3aMMO/eiNCcTBOBaTb U
paboTaTb B KONNEKTUBE U
KOMaHpge

rOTOBHOCTb K CamMopa3BnUTUIO, CaMOCTOATE/IbHOCTU U

CamMOoOMnpeaesieHuIo;
-0BNajeHue HaBblKaMM y4ebHo-
nccnenoBaTe/IbCKONW, MPOEKTHOM W couuasibHOM
neaTenbHoCTY;

- YMETb ONepupoBaTb NOHATUAMM: CYHaMHbIN ONbIT U CAyYaitHoe
cobbITE, BEPOSTHOCTb C/NYY4aMHOro CobbITUS; YMETb BbIYUCAATH

BEPOATHOCTb C  MCMNONb30BaHMEM TpadUYEeCcKUX MeTOLOB;

NPUMeEHATb POPMY/bl CNOXKEHUA U YMHOMKEHUA BEPOATHOCTEN,
n dopmynbl

KOMbBWHaTOpHble aKTbI npu peweHnn 3agau;

OLE€HMBATb BEPOATHOCTU pPEANIbHbIX CO6bITM[;1,' 3HAaKOMCTBO CO
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OBnageHue yHUBEepCcaabHbIMU KOMMYHUKATUBHbIMU
nencTBnammn:
6) coBMmecTHan AeATeNbHOCTb:

NOHMMaTb W  WCMNONbL30BaTb MPEeUMMyLLecTBa
KOMaHAHOW 1 NHAMBUAYaNbHOM pPaboThbl;

- MPUHUMATb LUENM COBMECTHOW [AeATeNbHOCTH,
OpraHM30BbIBaTb U KOOPAMHUPOBATL AEUCTBUS NO
ee [OCTMXKEHMUIO: COCTaBAATb MAaH AelCTBUK,
pacnpeaenstb POAN C y4eTOM MHEHMUI YYaCTHUKOB
06CyKAaTb pe3ynbTaTbl COBMECTHOM paboTbi;

- KOOPAMHMPOBATL U BbINOJIHATL PAabOTY B YCNOBMAX

peanbHoro, BMPTYasIbHOrO U KOMOBWHMPOBAHHOIO
B3aMMOeNCcTBUSA;
- OCYLLeCTBNATb MO3UTMBHOE  CTpaTerMyeckoe

noBeAeHWE B PA3/IMYHbBIX CUTyauMAX, MNPOABAATL
TBOPYECTBO M BOOOparkeHMe, ObITb MHULMATUBHBIM.
OBnageHne  YHWBEPCANbHbIMW  PEerynaTUBHbIMMU
NencTBUAMMU:

r) npuHATMe ceba n apyrux Noaen:

- MPUHUMATb MOTMBbI MU apryMeHTbl APYrux Atogen
NPV aHanu3e pe3ynbTaToB AEATE/IbHOCTH;

- NpM3HaBaTb CBOE NPaBO M NPaBO APYrMX Nt04en Ha
OLLNOKY;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C MO3ULLUN

pyroro Yenoseka

CY4YalHbIMW  BEIMMMHAMMW; YMEHWE NPUBOAUTL MPUMEpDI

npoABaeHNA  3aKOHa 6onblumMx uymcen B NPUPOAOHbLIX W

06LLECTBEHHbIX ABNEHUAX;
- yMmeTb cBOH6OAHO OnepmMpoBaTb MOHATUAMMU: CTEMEHb C LE/bIM
NoKasaTe/sieM, KOpPEeHb HaTypasbHOW CTEneHwu,

cteneHb (¢

pauMOHaNbHbIM MNOKasaTesiem, CTeneHb C AeNCTBUTE/IbHbIM
(BelecTBeHHbIM) NOKasaTesiem, Iorapnudm Ymcaa, CUHYC, KOCUHYC
M TaHreHC NPOM3BOJIbHOTO YMUCNA;

- YMeTb cBO6OAHO onepupoBaTb MOHATUAMM: rPadUK GYHKUUN,

obpaTHaa GyHKLMA, KOMNO3ULUMA GYHKUMNA, NMHEWHaA GYyHKLMS,

KBagpaTuyHas ¢yHKUMA, CcTeneHHas ¢yHKUMA C  Lenbim
nokasartesiem, TPUrOHOMEeTpuYeckMe  yHKUMKU, obpaTHble
TPUTOHOMETPUYECKME byHKUMN, nokasaTe/sibHas n

norapnommnyeckaa GyHKUUM; YMETb CTPOUTb rpaduKn GyHKUMNA,
BbIMNOAHATb NpeobpaszoBaHMA rpadmMKoB PpyHKLMI;

rpadukn  PyHKUMIM  gna
NPOLEeccCoB M 3aBUCMMOCTEM NpPU peleHun 3adady M3 ApYyrux

ymeTb UCMNO/1b30BaTb n3yyeHunAa

y‘-le6HbIX npeametos “ U3 peaanoH KU3HU; BblIPaXKaTtb

bopMynaMm 3aBUCUMOCTU MEXKAY BENUYMHAMMU;

CcBOOOAHO OMEpUpPOBaATb MOHATUAMM: YETHOCTb QYHKUMUN,

GyHKUMY, GyHKLMY,
MOHOTOHHOCTb QYHKLUKU, IKCTPEMYM (PYHKUMKU, Hanbonbluee U

nepnognyHoOCTb OrpaHNYEHHOCTb

HavMeHblUuee 3HavyeHMA OQYHKLMM Ha MPOMENKYTKE; YMETb
NpPoBOAUTbL UCCNef0BaHNE QYHKUNMK;
- YMeTb MCMNONb30BaTb CBOWMCTBA W rpadukm OGyHKUMA ana

peweHna ypaBHEHW, HEPaBEHCTB M 33434 C MNapameTpamu;
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M306parkaTb Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBa peLleHni
VPaBHEHWI, HEPABEHCTB N UX CUCTEM

OK 05 OcyLectBnATb yCTHYIO U
NMUCbMEHHY KOMMYHWUKAUMIO
Ha rocyapCcTBEHHOM f3blKe
Poccuiickoin Pegepaumnm c
y4eTOM 0CobeHHOoCTel
COLMANBbHOIO U KY/IbTYPHOTO
KOHTEKCTa

B 06n1acTh acTeTMyeckoro BoCnuUTaHus:

- 3CTeTUYECKOe OTHOLWIEHME K MUpY, BKIOYan
9CTEeTUKY  OblTa, HAY4YHOrOo UM  TEXHWUYECKOro
TBOpPYECTBa, CMOPTa, Tpyaa W OOLLECTBEHHbIX
OTHOLLEHWUI;

CNOCOBGHOCTb BOCMNPUHMMATL pPas/InYHbIe BUAbI
MCKYCCTBA, TPAANLMM U TBOPYECTBO CBOETO U APYruX
HapoA4oB, OWyLWATb 3MOLMOHANbHOE BO34eNCTBUE
MCKYCCTBa;

- ybeXX4eHHOCTb B 3HAYMMOCTM AN INYHOCTU U
ob6LecTBa OTEYECTBEHHOIO M MUPOBOrO MCKYCCTBA,
STHMYECKUX KYJ/IbTYPHbIX TPaguMuUMiA U HapPOAHOro
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPaYKEHUIO B PasHbIX BMAAX
WCKYCCTBA, CTpemM/ieHWe MposABAATb  KayecTBa
TBOPYECKOM JINYHOCTH;

OBnageHne yHMBepcaabHbIMU KOMMYHUKATUBHbIMM
NencTBUAMMU:

a) obweHwne:

- OCYWEeCTBNATb KOMMYHMKauMM BO Bcex cdepax
MKU3HU;

- pacno3HaBaTb HeBepbanbHble cpeacTBa 0bLWeHus,
NMOHMMATb  3HayeHwue

COLMaNbHbIX 3HAKOB,

pacno3HaBaTb npeanocbIKu KOH®/IUKTHBIX

- YMEeTb ONnepupoBaTb MOHATUAMWU: cpefHee apudmeTnyecKoe,

MmeJnaHa, Hanbosbllee M HaMMeHbluee 3Ha4yeHunAa, pasmax,

ancnepcuna, CrtaHAapTHOE OTK/IOHEHME YUCNOBOTO Ha6opa;

yYMEHME  W3B/IEKaTb, WHTepnpeTupoBaTb  MHOPMaLMIO,

NpeAcTaBfeHHyl0 B Tabauuax, Ha Auarpammax, rpadukax,
OTPa’KaloLLyl0 CBOWMCTBA peasibHblX MPOLECCOB U ABMEHUM;
NnpeAcTaBaAaTb MHGOPMALMIO C NOMOLWbIO Tabauy, U guarpamm;
nccnenoBaTb  CTaTUCTMYECKME  [aHHble, B TOM  4Yucie ¢
NpUMeHeHnem rpadryeckmx MeToA0B 1 3NEKTPOHHbIX CPEACTB;

- YMeTb OonepupoBaTb MOHATUAMM: TOYKA, NPAMas, MIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yron, CKpeliMBalowmeca npsmble,
napannenbHOCTb U NePNeHANKYNAPHOCTb NPSAMbIX U NIOCKOCTEMN,
Yron MeXay NPAMbIMU, YT MeXAyY NPAMOM U NAOCKOCTbIO, Yron
MeXXJy MJIOCKOCTAMMU, PacCTosHME OT TOYKM [0 MNJIOCKOCTH,
paccTosiHMe MeXAay NPAMbIMU, PacCTOAHUE MeXAy NOCKOCTAMU;
- YMEeTb UCMNO/Ib30BaTb MNPU peleHnn 3a4a4y usydeHHbole GakTbl U
TEOPEMbl NNAHUMETPUN; YMEHME OLLEHMBATb Pasmepbl 06BHEKTOB

OKpY»KatoLwero mmpa

CUTYaLNUIM U CMATYaTb KOHPAUKTDI;

19



- Pa3BepHYTO M JIOTMYHO WM3NaraTb CBOK TOUYKY|
3pEeHUA C UCNOIb30BaHMEM A3bIKOBbLIX CPeACTB

OK 06 lMpoasnatb
rpa*kAaHCKO-NAaTPMOTUYECKYIO
Nno3numio, A4eMOHCTPUPOBATb
OCO3HAHHOE noBeeHne Ha
OCHOBE TPaANLMOHHbIX
ob6LeyenoBeveckmx
LEeHHOCTeMN, B TOM Yncne ¢
Yy4ETOM rapMOHM3aLMH
MeXHALMOHANbHbIX U
MEXPENUTMO3HbIX
OTHOLLEHUM, NPUMEHATL
CTaHAAPThHI
QHTUKOPPYMLUOHHOIO
noseaeHmA

- OCO3HaHWe  Oby4yalWwMMUCA  POCCUICKOM

Fpa)K,Cl,aHCKOI‘/JI NMOEHTUYHOCTH,

LlesieHanpaBieHHoe  pPasBUTUE  BHYTPEHHEMN

NO3NMUMM  JINMHOCTM  HA  OCHOBE  [YXOBHO-

HPABCTBEHHbIX LEHHOCTEN Hapogos Poccuinckom
depepauun, 7

NCTOPUYECKUX HAaUWNOHa/1IbHOA

KY/NIbTYPHbIX Tpaauumii, GopmuMpoBaHME CUCTEMDI

3HAaYMMbIX  LLEHHOCTHO-CMbIC/IOBbIX  YCTaHOBOK,
QHTUKOPPYMNLUMUOHHOrO MWPOBO33peHMUs,
NpPaBoCO3HaHMA, 3KO/10rMYeCKoM KYNbTypbl,

CNOCOBHOCTU CTAaBUTb LENN U CTPOUTb XKU3SHEHHbIE
nAaHbl;

B yacTu rpaxaaHCKoro BOCNUTaHMA:

- OCO3HaHWE CBOWX KOHCTUTYLMOHHBbIX NpPaB W
06:A3aHHOCTEN, YBaXKEHME 3aKOHA M NPAaBONOPALKA;
- NpUHATUE

TPaANUNOHHbIX HaLUMOHaA/IbHbIX,

O6LLI,e‘-IeI'IOBe‘-IeCKVIX r'YMaHUCTUYECKUX n

1EMOKPaTUYECKUX LLEHHOCTEN;
- rOTOBHOCTb

NPOTUBOCTOATb ngeonormmn

BKCTPEeMU3Ma, HaLWMOHaIN3Ma, KceHopobun,
INCKPUMMUHALMM MO COLMAbHBIM, PENUTMO3HbIM,

pacoBbim, HAUMOHA/1IbHbIM MPU3HaKaM;

- YMEeTb ONepupoBaTb MOHATUAMM: NPAMOYIO/IbHAA CUCTEMA
KOOPAMHAT, KOOPAMHATBI TOYKM, BEKTOP, KOOPANHATLI BEKTOPA,
CKaNApHOe NpPou3BeAEeHNE, YION MEXAY BEKTOPAMM, CYMMA
BEKTOPOB, NPOM3BEAEHME BEKTOPA HA YMC/I0; HAXOANUTb C
NMOMOLLbIO U3YyYEHHbIX OPMY KOOPAMHATbI CEPeANHbI OTPE3KA,
paccTofHWe MeXAy ABYMA TOUKAMU;

-yMeTb BblOMpPaTb NOAXOAALMI U3YYEHHBIN METOA, S5 PELLEHMUA
3a/,a4M, pacno3HaBaTb MaTeMaTuyeckme GaKkTbl 1
MaTeMaTMYeCcKMe MoAEeNN B MPUPOAHbIX U OBLLECTBEHHbIX
ABNEHUAX, B UCKYCCTBE; YMEHME NPUBOAUTL NPUMEPDI
IMaTEMATUUYECKNX OTKPLITUN POCCUINCKOM M MUPOBOW
MaTeMaTUYECKON HaYKMU.

- YMETb ONepupoBaTb NOHATUAMM: CAYYANHbIN ONbIT U CAyYaliHoe
cObObITE, BEPOATHOCTb C/IY4aMHOro COObLITUA; YMETb BbIYUCIATH
BEPOATHOCTb C WUCMONb30BaHMEM TrpaduUyeckux MeTOoA0B;
NPMMeHATb GOPMY/ibl CNOXKEHUS U YMHOMKEHUA BEPOATHOCTEN,
KOMOWHaTopHble ¢akTbl M Gopmyabl NpPU pPeLlleHMn 3aaav;
OLLEHMBATb BEPOATHOCTU peasibHbiX COObITUI; 3HAKOMCTBO CO
CNYY4aMHbIMW  BEIMYMHAMM;  YMEHUEe

npMBOAUTL  MPUMEpPHI

npoAasneHnA  3aKOHa bonbwmnx umcen B nPpUPOOHbLIX M

06LLLECTBEHHbIX ABIEHUAX

20



- TOTOBHOCTb BECTU COBMECTHYI AeATe/IbHOCTb B
MHTEepecax rpa*kAaHcKoro obuecTsa, y4acTBOBaThL B
CcamoynpaBaeHUn B obweobpasoBaTenibHOM
OpraHM3aumnm 1 AEeTCKO-IOHOLLIECKMX OpraHn3aumsx;
- YMeHMe B3auMOAEeNCTBOBaTb C COLMaNbHbIMMU
WHCTUTYTaMM B COOTBETCTBMWU C UX QYHKUMAMKU WM
Ha3HaYeHuem;

- FOTOBHOCTb K TYMAHWTApPHOM M BOJIOHTEPCKOM
neaTeNbHOCTY;

NaTPUOTUYECKOro BOCMUTAHUA:

- cHOPMUPOBAHHOCTb POCCUMCKON rparkaaHCKOM
MOEHTUYHOCTU, NATPUOTU3MA, YBAXKEHUS K CBOEMY|
Hapoay, YyBCTBa OTBETCTBEHHOCTM nepes PoguHom,
ropAoCTM 3a CBOM KpaW, cBoto PoauHy, CBOM A3bIK U
KYNbTypY, npownoe n HacToswee
MHOrOHaLMOHanbHOro Hapoaa Poccuu;

- UEHHOCTHOEe OTHOLWEHMEe K ToCy[apCTBEHHbIM
CMMBOJIaM,  UCTOPUYECKOMY W NPUPOLHOMY
Hacnegulo, NamMATHUMKaAM, TpaguvuMaM HapoaoB
Poccun, poctmxeHmam Poccumn B HayKe, UCKYCCTBe,
cnopTe, TEXHONOMMAX U TPYAE;

- naenHana ybexaeHHOCTb, TOTOBHOCTb K CYXKEHUIO
n 3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyaboy;

OCBOEHHble  Oby4arWwMMMUCA  MeXnpeaMeTHble
NOHATUA M YyHUBEpCaNbHble Yy4yebHble AencTBuA
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(perynatusHble, no3HaBaTe/ibHble,

KOMMYHMKaTUBHbIE);
cnocobHocTb

- nx MCnos1ib30BaHUA B

no3HaBaTe/IbHOM n COLI,MEBJ'IbHO[;i NpPakKTuKe,

FOTOBHOCTb K CAMOCTOATE/IbHOMY MIaHUPOBAHUIO U
y4yebHoi

OCyLLecTBNEHUIO AeATeNIbHOCTHU,

OopraHusauunm  y4yebHOro  COTpygHMYecTBa  C
negarormyeckMmm paboTHMKaMM U CBEPCTHMKAMM, K
y4acTUIO B MOCTPOEHUU  WHAMBUAYANbHOM
06pa3oBaTeIbHOM TPAEKTOPUMY;

- OBNaZleHne HaBblKamu yyebHo-
nccnenoBaTeIbCKoM, MPOEKTHOM U coumanbHOM

0EeATENbHOCTHU

OK 07 CopenctBoBaTb
COXPAHEHMIO OKPYrKatoLEen

cpeasbl, pecypcocbeperkenuio, |-

NPUMEHATb 3HaHUA 06
M3MEHEeHUN KNMmaTa,
NPUHUMNbI 6epexInBoro
nponsBoAcTBa, 3pPEKTUBHO
lnencTesoBaTb B Ype3BblYalHbIX
CUTYyaLMAX

- He MpPUHUMaTbL AOeNCTBUA, MNpUHOCAWME Bpes
OKpYrKalolen cpeae;

YyMeTb  MPOrHo3MpoBaTb  HebnaronpuATHbIE
SKOJIOrMYecKMe nocneacTsma npeanpuHUMaeMbix
nencTeBnin, npeaoTBpaLlaTh Ux;

- pacWMpUTb ONbIT AEeATEe/IbHOCTU 3KOJIOTMYECKOM

HanpaB/1EHHOCTH,

pa3pabaTtbiBaTb NJaH peleHua npobnembl

YYEeTOM aHa/NM3a MMEIOLMXCA MATEPUANbHbIX WU
HemaTepuasibHbIX Pecypcos;

OCYLLECTBAATb  LEeNEeHanpaB/ieHHbI  MOWUCK

nepeHoca cpeacts M cnocoboB Aencreus B

- YyMeTb OnepupoBaTb MNOHATUAMU: OYHKUMA, HenpepbiBHaA
bYHKUMA, Mpou3BOAHas, nepsoobpasHasA, onpeaeneHHbin
MHTErpan;, yMeTb HaxoAUTb MNPOU3BOAHbIE 3/IEMEHTapPHbIX|

bYHKLMI, MCNONb3ysA CNpaBOYHble MaTepuasbl; UCCenoBaTh B
npocTenMwmnx cnydyaax OyHKUMM Ha MOHOTOHHOCTb, HaxoguTb

HanbonbliMe W HaMMeHblMe 3HayeHUa QYHKLUMA; CTPOUTD)
rpaduMKM  MHOrOY/NIEHOB C  MCMNONb30BAaHMEM  annapaTa
MaTeMaTUYECKOrO aHanu3a; MPUMEHATb MPOM3BOAHYHD NpU

pPeweHnmn 3a4a4 Ha ABUXKEHUE, pewaTb NPAaKTUKO-

OPUEHTMPOBaHHble 3a4ayM Ha Haubonbwne M HaMMeHbLKne
3HaYeHMA, HA HAXOXKAEHME NYTU, CKOPOCTU U YCKOPEHMUS;
- YMeTb OnepupoBaTb NOHATUAMMW: ABUXKEHME B MPOCTPAHCTBE,

I'IpOd)eCCMOHal'IbHYI-O cpeay,;

noao6Hble ¢uUrypbl B NPOCTPAHCTBE; MCNO/b30BaTb OTHOLWIEHUE
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- YMeTb MepeHOCUTb 3HaHWS B MO3HaBaTe/ibHYI0 Unowaaein noBepxHocTem M obbemoB MNoAo0b6HbIX duryp npu

NpaKTUYeCcKyto 061acTU KMU3HeAeATeIbHOCTH;

peweHnn 3a8ay;

- npegnaratb HOBblE MPOEKTbI, OUEHUBATb NOEU C- YMETb BbLIYNCAATD reomeTpundecCkmne BesIMYUNHDI (,CI,I'IMHa, yron,

NO3MLUMN HOBU3HbI, OPUTMHAIBHOCTU, NPAKTUYECKOM
3HAYMMOCTY;

- [aBaTb OLEHKY HOBbIM CUTyauUMAM, BHOCUTb
KOPPEKTUBbI B [leATeNbHOCTb, OLEeHMBATh
COOTBETCTBME Pe3y/NbTaTOB LeNsM

naowaab, o06bem, nNaowWaAb MNOBEPXHOCTM),  MCNOAb3yA
M3y4yeHHble GopmMy/bl U MeToAbI
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2. CTpyKTypa U coaepkaHue obweobpasoBaTteibHOW AUCLLUNAUHDI

2.1. O6vem aucumMnanHbI U BUAbI y4ebHOo paboTbl

Bug yuebHoit paboTbl Obvem 8
yacax*

O6bem obpasoBaTenbHOI NPOrpaMmmbl AUCLUMNAUHDI 340

B T.u.

OcHOBHOe coaepKaHue 278

BT. Y.

TeopeTnyeckoe obyuyeHune 220

NPaKTUYeCcKMe 3aHATUA 58

MpodeccMoHanbHO-OpUEeHTUPOBaHHOE COAEpPKaHUE (cogepaHme 56

NPUKNAZHOro moayns)

BT. Y.

TeopeTmnyeckoe obyyeHue 4

NpaKTUYeCKme 3aHATUA 52

NuausuayanbHbii npoekKT (0a/Hem)**

MpomekyTouHasa aTtrecTayma (3K3ameH) 6
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2.2. TemaTMueCKUii NNaH U coaeprKaHue ANCLUUNIUHDI

CopaeprkaHue yuebHoro matepmana (ocHoBHoe u npogeccuoHanbHo-

HaumeHoBaHue pa3aenos N O6bvem dopmupyemble
OpPUEHTUPOBAHHOE), 1abopaTOpPHbIE U NPAKTUUYECKUE 3aHATUA, NPUKNAZHOMN
M Tem yacos KOomneTeHuuun
moAynb (Npu Hannuum)
1 2 3 4
OcHoOBHOE cogeprKaHue
Paspen 1. [losTopeHue 20
Kypca MaTeMaTUKu
OCHOBHOI4 LWKOADI
Tema 1.1 CopeprkaHue yyebHoOro matepuana
Uenb n 3aga4M | ba3oBble 3HAHMA M YMEHMA NO MaTemMaTMke B MNpodecCMoHaNbHON U B
MaTeMaTUKMU npu | noBcegHEeBHOWN AEATENbHOCTM.
0CBOEHUM cneunanbHOCTU | KombMHUpPOBaHHOE 3aHATHE 2
Tema 1.2 CopeprkaHue yyebHOro matepuana
Ysucna wn BblMUCNeHUA. | [eNcTBMA Hag NONOKUTENbHBIMU U OTPULATENbHBIMU YMCAAaMU, OObIKHOBEHHbIMMU OK-01, OK-02,
BbiparkeHus N | N AeCATUYHBIMMK ApobAMM. OK-03, OK-04,
npeobpasoBaHus Jencreuna co cteneHAMMU, opMy bl COKPALLEHHOTO YMHOMKEHMUS. 2 OK-05, OK-06,
KombunHnpoBaHHOE 3aHATHE OK-07
Tema 1.3. NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAZHOro
feomeTpunAa Ha NNOCKOCTH mopaynn)
Buabl nNoCKMxX GUryp n nx naowaib.
MpPaKTUKO-OPMEHTUPOBAHHbIE 334a4MN B KYpCe reOMEeTPUM HA NJOCKOCTH 2
MpaKkTnyeckoe 3aHATUE
Tema 1.4 CoaeprkaHue yyebHoro matepuana
MpoueHTHble BbluMCAeHMA | [TpocTble NPOLLEHTbI, pa3Hble cnocobbl Mx BbluMceHMA. CNOXKHbIe NPOLEHTbI
MpaKTuyeckoe 3aHATHE 4
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Tema 1.5 CoaeprkaHue yyebHoro matepuana
YpaBHeHUA U HepaBeHCTBa | J/IMHENHble, KBaapaTHbIe, APOOHO-/IMHENHbIE YPAaBHEHUSA U HEPABEHCTBA
MpaKTuyeckoe 3aHATUE 2
Tema 1.6 CopeprkaHue yyebHoro matepuana
Cuctembl  ypaBHeHMM U | Cnocobbl pelieHns CUCTEM IMHEWHbIX YpaBHEHUI. MoHATUA: maTpuua 2x2 n 3x3,
HepaBeHCTB onpegenutenb matpuubl. Metog [laycca. CuUCTeMbl HeENIMHEWHbIX YPaBHEHWIA. 6
Cuctembl HepaBeHCTB
KombuHMpoBaHHOE 3aHATUE
Tema 1.7 CoaeprkaHue yyebHoro matepuana
BxogHOM KOHTPO/b BbolumcneHna u npeobpasoBaHuA. YpaBHEHMA W HepaBeHCTBa. FeomeTpua Ha
NIOCKOCTH 2
KoHTponbHas paboTa
Paspen 2 [pamble w 20
NI0CKOCTH
npocTpaHcTBe
Tema 2.1. CopeprkaHue yyebHOro matepuana
OcHoBHblE noHATUA | Npeamer crepeomeTpun. OCHOBHble MOHATMA (TOYKa, NPAMAs, NAOCKOCTb,
cTepeomeTpun. npocTpaHcTBo). OcHOBHble  akcMombl  cTepeomeTpun.  [MepeceKarowmecs, 2
PacnonoxeHune npAmbIX U | napannesnbHble UM CKpewmBalowmeca npamble. [pu3HaK UM CBOMCTBO
naockocTen CKpeLmnBatowmxca npAmbiX. OCHOBHble NPOCTPAHCTBEHHbIE GUTYpbI. OK-01, OK-03,
KombuHmnpoBaHHOe 3aHATME OK-04, OK-07
Tema 2.2. CoaeprkaHue yyebHoro matepuana
MapannenbHocTb npamblX, | MapannenoHble npamas M nnockoctb. OnpepenerHue. MpusHak. CeownctBa (c
NPAMOA W MNJIOCKOCTW, | AOKa3aTeNnbCTBOM). MapannenbHblie naockocTn. OnpegeneHue. MNpusHak. CBoicTBa
naockocTen (c pmokasatenbctBom). TeTpasap W ero anemeHTbl. [Mapannenenunes u ero
anemeHTbl. CBOMCTBA NPOTMBONONOXKHbIX FPAaHEN 1 AnaroHanen napannenenvneaa. 6

MocTpoeHue ceyeHunid. PelieHmre 3a8au.

KombunHnpoBaHHOE 3aHATUE

CopeprkaHue yyebHoro matepuana
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Tema 2.3.
MNepneHaANKYyNApHOCTb
NPAMBbIX, NPAMOM U
NAOCKOCTH, NIOCKOCTEN

MepneHguKynspHblie npsmble. lapannenbHble npsmble, NepneHAMKYNAPHbIE K
NA0CKOCTW. MNpU3HaK NepneHAMKYAAPHOCTU NPAMOM M NJIOCKOCTH. [JOKa3aTeNbCTBO.
MepneHoMKyNAp W HaKAOHHaA.

MepneHAMKyNsApHble NAOCKOCTU. [pu3HaK

nepneHanKyaapHoOCTU HﬂOCKOCTeﬁ”ﬂOKa3aTeﬂbCTBO.

PacctosHuMA B npocTpaHcTee 2
KombunHupoBaHHOE 3aHATHE
Tema 2.4. CoaeprkaHue yyebHoro matepunana
Teopema o TPEX'| Teopema 0 Tpex nepneHAuKynapax. [oKasaTenbCTBO. Yron Mexay NpAMOii W
nepnexHankynapax MNOCKOCTbIO. YroN MeX Ay NAOCKOCTAMM 4
KombuHMpoBaHHOE 3aHATUE
Tema 2.5. NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
MapannenbHole, moayns)
nepneHauKynapHble, Akcumombl  cTepeomeTpuun.  epneHAUKYNAPHOCTb  NPAMOM M MAOCKOCTH,
CKpelmBatoLmnecs napannenbHoCcTb ABYX NPAMBIX, nepneHanNKyNApHbIX NAIOCKOCTH, 4
npAmMble nepneHaANKYNAPHOCTb NIOCKOCTEMN
MpaKTuyeckoe 3aHATUE
Tema 2.6. CopeprkaHue yyebHOro maTepuana
PeweHwne 3agay. NMpamble n | PacnosioXkeHne npAamMbIX U NAOCKOCTelM B npocTpaHcTee. NepneHamMKynspHOCTb U
MJI0OCKOCTM B MPOCTPAHCTBE | Mapai/ieNIbHOCTb NPAMbIX M NA0CKocTeN. CKpeLumBatoWwmeca npamole
KoHTponbHaa paboTa 2
Pasgen 3. KoopguHatbl m 16
BEKTOPbI
Tema 3.1 CopepkaHue yyebHOro matepuana OK-02, OK-03,
[lekapToBbl KOOPAMHATLI B | [leKapToBbl KOOpAMHaTbl B MpocTpaHcTee. lMpocTeiwne 3agauym B KOopAMHaTax. OK-04, OK-07
npoctpaHcTee. PacctoaHWe | PaccToAHMe mexay ABYMA TOYKaMU, KOOPAMHATLI cepeamHbl OTpesKa 4

MeXay ABYMA TOYKamMu.
KoopauHatbl  cepeguHbl

OTpe3kKa

KombunHnpoBaHHOE 3aHATUE
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Tema 3.2

BeKToOpbl B NpocTpaHCcTBe.
Yron mexay BeKTopamMu.
CkanapHoe npousseneHue

CoaepskaHue yuebHoro matepuana

BeKkTopbl B npocTpaHcTBe. CNoXKEeHUE U BbIYMTaHUE BEKTOPOB. YMHOXKEHMe BEKTOPaA
Ha uyucno. KomnnaHapHble BekTopbl. CKanApHoe npou3BedeHUe BEKTOPOB.
PasnoxeHue BeKTOpa NO TpeM HEKOMMNAAHAaPHbIM BeKTopam. KoopauHaTbl BEKTOpa,

BEKTOpPOB CKaNApHOe NpounsBeaeHne BEKTOPOB B KOOPANHATAX, Yro/l MexKAy BEKTOPaMMU, Yron 6
MeXAY NPAMOM M NNOCKOCTbIO, YroN MeXAY NAOCKOCTAMU. YpaBHEHME NJOCKOCTW.
FeomeTpuyecknit cMmbicn onpegenurens 2x2
KombuHMpoBaHHOe 3aHATME
Tema 3.3 MpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUe (coaeprKaHue NPUKNAZHOro
MpakTuKo- moayns)
OpueHTUpOBaHHbIe 3a43a4M | KoopAnHATHAA NIOCKOCTb. BbluMcneHMe paccToAHUM M naowaaen Ha NAOCKOCTW.
Ha KOOPAMHATHON | KoainmyecTBeHHble pacyeTbl 4
NAOCKOCTH MpaKTnyeckoe 3aHATUE
Tema 3.4 CoaeprkaHue yyebHoro matepmuana
PeweHne 3a4a4. | [lekapToBbl KOOPAMHATLI B MPOCTPaHCcTBe. BekTopbl B NnpocTpaHcTee. ChoxeHne m
KoopguHaTbl n BEKTOpbI Bbl4MTaHNE BEKTOPOB. YMHOXEHME BEKTOpa Ha umcio. KomnnaHapHble BEKTOPGI.
CkanapHoe npousBegeHne BEKTOpPOB. PasnoxeHue BeKkTopa NO  Tpem
HeKOMM/aHapHbIM BeKTopam. lNpocTenwmne 3aga4um B KoopanHatax. KoopauHaTbl
BEKTOpPaA, PaCcCTOAHNE MEXAY TOYKaMM, KOOPANHATBI CEpPeanHbl OTPe3Ka, CKaApHoe
npousseseHne BEKTOPOB B KOOPAMHATAX, Yro/l MeXAY BEeKTOpamu, Yron mexay 2
NPAMOI U NNOCKOCTbIO, Yro/l MeXAy NA0CKOCTAMM
KoHTposbHas paboTa
Pasgen 4. OcHoBblI 40 OK-01, OK-02,
TPUroHOMETpUMU. OK-03, OK-04,
TpuroHometpuyeckue OK-05, OK-06,
dyHKuMHN OK-07
Tema 4.1 CopeprkaHue yyebHoro matepuana

28




TpuroHomeTpuyeckme
GYHKLMM  NPOM3BOJIBHOIO
yrna, umcna. PagnaHHaa wm
rpafycHaa mepa yrna

PaguaHHaa mepa yrna. MoBOpPOT TOUYKM BOKPYr Hayana KoopauHat. OnpeaeneHune
CMHYCa, KOCMHYCa, TaHreHCa M KOTaHreHca. 3HaKuM CUHYCa, KOCUHYCA, TaHreHca U
KOTaHreHca no 4eTBepTAM. 3aBUCUMOCTb MEKAY CUHYCOM, KOCUHYCOM, TAaHFEHCOM U
KOTQHreHCOM OZHOrO M TOTrO e yrna

KOM6MHMpOBaHHOG 3aHATUE

Tema 4.2

OcHoBHble
TPUrOHOMETPUYECKMe
TOXAecTBa.

dopmynbl NpuBeaeHUsA

CoaepskaHue yuebHoro matepuana

TpUroHomeTpUYecKune ToxaecTsa. CUHYC, KOCUHYC, TAHTEHC M KOTAHTEHC YIN0B O U -
o. Popmynbl NpuBeseHUn

KombuHnpoBaHHOE 3aHATHE

Tema 4.3

CMHYC, KOCMHYC, TaHreHc
CYMMbl U PasHOCTU ABYX
yrnos

CMHYC M KOCUHYC ABOWHOTO
yraa. dopmynbl
NOJI0OBUHHOTO yrna

CoaepskaHue yuebHoro matepuana

CyMma M pasHOCTb cuHycoB. CyMMa M PasHOCTb KOCMHYCOB. CMHYC M KOCUHYC
fABOMHOro yrna. ®opmynbl MNONOBMHHOrO yrna. [peobpasoBaHWa CymMMbl
TPUTOHOMETPUYECKUX OYHKUMIA B MNpoOM3BEeAeHWEe W NPOU3BEAEHUA B CYMMY.
Bbipa)keHne TPUTOHOMETPUYECKUX OGYHKUMIM Yepe3 TaHreHC MOoJI0BMHHOIO
aprymeHTa. NpeobpasoBaHMa NPOCTENLNX TPUTOHOMETPUYECKUX BblPaXKEHNN

KombuHMpoBaHHOE 3aHATUE

Tema 4.4
®yHKUMM, UMX CBOWCTBA.

CopeprkaHue yyebHoro matepmana

O6nacTb onpeaeneHna U MHOMECTBO 3HaYeHU QyHKLMIA. YETHOCTb, HEYETHOCTD,

Cnocobbl 3afaHnA | nepnogMyHoOCTb PyHKLUMIM. Cnocobbl 3agaHNA GYHKL MM

PYHKUNNA KombunHMpoBaHHOE 3aHATUE

Tema 4.5 CopeprKkaHue yyebHoro maTepuana

TpuroHomeTpuyeckme Ob6nactb onpeneneHna U MHOXKECTBO 3HAYEHUA TPUTOHOMETPUYECKUX YHKLUNA.

PYHKUMM, UX CBOMNCTBA M

YETHOCTb, HEYETHOCTb, NEPUOANYHOCTE TPUFOHOMETPUYECKUX GYHKUMI. CBOMCTBA U

rpadpumKku rpadukn GyHKUMUM y = cos X, y =sin X, y =tg x, y = ctg x.
KombuHMpoBaHHOeE 3aHATHE.

Tema 4.6 CoaeprkaHue yyebHoro matepuana

Mpeobpa3oBaHue Cxkatue u pacTtaxkeHue rpadmKos TPUrOHOMETPUYECKUX GYHKLNIA.

rpadmkos Mpeobpa3oBaHue rpadpmMKoB TPUFOHOMETPUYECKUX QYHKLINIA
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TPUrOHOMETPUYECKMX MpaKTuyeckoe 3aHATUE

bYHKUMM

Tema 4.7 MpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
OnucaHue moayns)

NPOW3BOACTBEHHbIX
npoueccos € NOMOLbIO
rpadmkos GyHKLMMN

Mcnonb3oBaHMe CBOMCTB TPUFOHOMETPUYECKUX OYHKUMIA B NPOPECCUMOHANbHbIX
3afavax

npaKTW—IeCKOG 3aHATHUE

Tema 4.8 CopeprkaHue yyebHOro matepuana
ObpaTtHble ObpaTHble TpuUroHomeTpuyeckne GyHKLMKU. Nx cBoiicTBa 1 rpadmKn
TPUTOHOMETpPUYECKUE
KombuHMpoBaHHOE 3aHATUE
dYHKUMM
Tema 4.9 CopeprkaHue yyebHoOro matepuana
TpuroHomeTpuyeckume YpaBHeHMe COs X = a. YpaBHeHMe sin X = a. YpaBHeHue tg X = a, ctg x = a. PeweHune

YPaBHEHMA U HepaBeHCTBa

TPUTOHOMETPUYECKUX ypaBHeEHM OCHOBHbIX TMNOB: npocTeiwmne
TPUTOHOMETPUYECKME YPaBHEHMA, CBOAAWMECA K KBaApaTHbIM, pellaemble
Pa3N0KEHMEM Ha MHOXMUTENN, OAHOPOAHbIE.

MpocTeMnwmne TPUroHOMeTpPUYECKMe HepaBeHCTBA

KombuHMpoBaHHOEe 3aHATHE.

Tema 4.10 CoaeprkaHue yyebHoro matepuana

Cucrtembl Cnctembl NPOCTENLLNX TPUTOHOMETPUYECKMX YPAaBHEHUI
TPUTOHOMETPUYECKUX KombunHnpoBaHHOE 3aHATUE

YyPaBHEHW

Tema 4.11 CoaeprkaHue yyebHoro matepmuana

PeweHne 3agay. OCHOBbI

MpeobpasoBaHue TPUTOHOMETPUYECKUX BblPaXKEHUN. PeweHne

TPUTOHOMETPUN. TPUTOHOMETPUYECKUX YPABHEHUA U HEPABEHCTB B TOM YMC/IE C UCMONb30BAHMEM
TpuroHomeTpuyeckme CBOMCTB QYHKUMNA.

dYHKUMU KoHTponbHaa pabota

Paspen 5.

KomnneKcHble uncna
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Tema 5.1
KomnnekcHble yncna

CoaepskaHue yuebHoro matepuana

MNoHATME KOMMNIEKCHOro 4ucna. COI'IpFI)-KeHHbIe KOMMNNEKCHble 4YnCna, moayib U

apryMmeHT KOMMJEKCHOro uucna. dopma 3anucuM  KOMMAEKCHOTo  4McAa 4
(reomeTpuyeckan, TpUroHOMeTpUYecKasn, anrebpauyeckasn). ApudmeTnyeckue
OEeNCTBMA C KOMMNEKCHBbIMW YUCTaMU
KombunHupoBaHHOE 3aHATUE
Tema 5.2 CoaeprkaHue yyebHoro matepuana
MNpumeHeHne BbinonHeHWe pacy4eToB C MOMOLLBKD  KOMMAEKCHbIX  uyucen. [pumepsl
KOMMJIEKCHbIX YMcen NCNO/Ib30BaHUA KOMMNAEKCHbIX Yncen 4
MNpakTnyeckoe 3aHATUE
Paspen 6. lMpoussogHan 40
¢yHKUUN, ee NpUMeHeHue
Tema 6.1 CoaeprkaHue yyebHoro matepuana
MoHATMEe  npou3BoAHOM. | OnpeaeneHne YMCA0BOM NOCNeA0BaTeNbHOCTU U cnocobbl ee 3agaHna. CBOMCTBA
dopmynbl M NpaBuaa | YMCNOBbIX MocnegoBaTenbHocTen. OnpeaeneHve npeaena noc/ienoBaTeIbHOCTU.
anddpepeHUNpoBaHUA BolumcneHne  npepenoB  nocnegosatenbHocter.  [pepen  GyHKUMM  Ha 2
6eckoHeyHocTU. Mpegen GyHKLUMK B TouKe. [MpupalieHne aprymenTa. MpupaweHue OR-01, OK-02,
OYHKUMK.  3agaun, NpuBOAALIME K TMOHATUIO npoussogHoW. OnpeaenenHue OR-03, OK-04,
NMPOM3BOAHOMN. AIFOPUTM OTbICKaHWUA MPOU3BOAHOM OR-05, OK-06,
KombunHnpoBaHHOE 3aHATUE OK-07
Tema 6.2 CoaeprkaHue yyebHoro matepuana
MponssogHble cymmbl, | dopmynbl anddepeHumpoBaHus. NMpasuna guddepeHUnpoBaHma 6

Pa3HOCTM MPOU3BEAEHMS,
YacTHoro

KombunHnpoBaHHOE 3aHATUE

Tema 6.3
MpounssogHble
TPUTOHOMETPUYECKMX

CopepkaHue yyebHoro matepumana

OnpeneneHne CNoXxHOW GyHKUMW. Mpon3BogHaA TPUTOHOMETPUYECKUX PYHKLMINA.
Mpoun3BogHasA CNOXKHON GyHKUUM
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¢yHKUMA.  TpounssogHas
CNOXKHOM PYHKLUMMU

KombunHupoBaHHOE 3aHATHE

Tema 6.4

MNonAaTne o]
HEeNpPepbIBHOCTU QYHKLMN.
MeToa nHTepsanos

CopeprkaHue yyebHoro matepmana

MoHATHE HenpepbiBHON PpyHKUMKU. CBOMCTBA HENPEPbIBHON GyHKUNK. CBA3b MeXKay
HenpepbIBHOCTbID U AnddepeHUMpyeMocTblo  GYHKLMM B TOYKe. ANropuUT™M
peleHnA HepaBeHCTB METOLOM MHTEPBA/IOB

KombunHupoBaHHOE 3aHATUE

Tema 6.5 CoaeprkaHue yyebHoro matepuana
feomeTpuryecknin N | TeOMeTpUYECKNI CMbICA NPOM3BOAHON GYHKUMM — yYrnoBoi KoadPpuUUMeHT
dnsnyeckuni CMbIC/ | KacaTeNbHOM K rpadmky PyHKUMM B TOUKe. YpaBHEHME KacaTeNbHOW K rpaduky
npon3BoAHOM OYHKUMK. ANTOPUTM COCTaBNEHMA YPABHEHWUA KacaTe/lbHOM K rpaduky GyHKUMM
y=Ff(x)
KombuHmMpoBaHHOe 3aHATME
Tema 6.6 CopeprkaHne yyebHOro matepuana
dunsmyeckui CMbICN | DU3NYECKUN (MEXaHUYECKUIM) CMbICA NPOM3BOAHOM — MIHOBEHHAA CKOPOCTb B
npou3BoAHOM B | MOMeHT BpemeHn t: v=S" (t)

npodeccnoHanbHbIX
3afavax

npaKTMl-IECKOE 3aHATUE

Tema 6.7
MOHOTOHHOCTb  QYHKLUMN.
ToukM aKCTpemyma

CopeprkaHue yyebHoro matepmana

Bo3pactaHune u yb6biBaHWe ¢ yHKLMM, COOTBETCTBME BO3pacTaHMA W ybblBaHUA
byHKUMKM  3HAKy npou3BogHOM. [loHATME NPOM3BOAHOM BbICWIETO MNOPAAKA,
COOTBETCTBME 3HAKA BTOPOI NMPOU3BOAHOM BbINYKNOCTU (BOTHYTOCTW) GYHKLMM Ha
oTpesKe. 3afaynM Ha MaKCMMYyM U MUHUMYM. MOHATME ACMMNTOTbI, CNOCObbI MX
onpeaeneHnsa. AAroputm uccnefoBaHmMa GYHKUMKM M NOCTPOeHMA ee rpadmKa C
nomoLbto NponsBogHoN. ApobHo-nnHeHan GyHKUUA

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 6.8

CopeprkaHue yuebHoro matepuana

NccnepgoBaHue GyHKLUUM Ha MOHOTOHHOCTb M NOCTPOEHME rPadUKOB.
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UccnepoBaHue PpyHKUMA U | KOMBUHMPOBaHHOE 3aHATUE 4
nocTpoeHue rpadmkos
Tema 6.9 Hanbonblwee u | CoaeprkaHue yuebHOro matepuana
HanumeHbLUee 3HayeHunAa | HaxoxaeHne Hambonbluero M HaMMeHbLUero 3HavyeHun QyHKUWMI, nocTpoeHue
bYHKUMM rpadmKOB MHOFOY/IEHOB C MCMO/Ib30BAHMEM annapaTa MaTeMATUYECKOro aHaIM3a 2
KombuHmMpoBaHHOe 3aHATME
Tema 6.10 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
HaxoxpaeHue moayns)
ONTMMaNbHOro pesynbTtata | HaumeHblee 1 Hanbonbliee 3HaYeHNE PyHKLNK 6
C NOMOLLbIO NPOM3BOAHOM | MpaKTUYeCcKoe 3aHATUE
B NPAKTMYECKMX 3aga4ax
Tema 6.11 CoaeprkaHue yyebHoro matepmuana
PeweHne 3agay. | Popmynbl M npasuna gudpdepeHunposanma. NccnegoBaHme GyHKLUI C NOMOLLbIO
MpownssogHaa byHKUUK, ee | npon3BogHON. Hanbonbliee n HaMMeHbLIee 3HaYeHNA GYHKLMU 2
npMMeHeHue KoHTponbHan paboTa
Paspen 7. 46
MHororpaHHUMKM U Tena
BpalLeHus
Tema 7.1 CoaeprkaHue yyebHoro matepuana
BepwwHbl, pebpa, rpaHu | MoHATME MHOrorpaHHMKa. Ero anemeHTbl: BeplunHbl, pebpa, rpaHu. JuaroHans. OK-01, OK-02,
MHOrorpaHHuKka CeyeHwue. BbinyKknble N HEBbINYK/ble MHOFOrPaHHUKMK OK-03, OK-04,
KombunHnpoBaHHOE 3aHATUE 2 OK-05, OK-06,
Tema 7.2 CopepaHue yuebHoOro matepuana OK-07
Mpnsma, ee | NoHAaTMe npuambl. Ee ocHoBaHWA u 6oKoBble rpaHu. BbicotTa npuamebl. MNpamas m
cocTaBAaAolIne, CceyvYeHWe. | HaKNoHHaA npuama. MpasunbHaa npmsma. Ee ceueHne
Mpamas ¥ npaBuibHaA | KoMB6MHMPOBaHHOE 3aHATHE 2
npu3mbl
Tema 7.3 CopepkaHue yyebHOro matepuana
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Mapannenenunepg, KyO.

Mapannenenunen, CBOWCTBA NPAMOYrosbHOro napannenenunega, Kyb. CeyeHue

CeuyeHune Kyba, | Kyba, napannenenuneaa

napannenenunega KombuHMpoBaHHOE 3aHATUE

Tema 7.4 CopeprkaHue yyebHoro matepuana

MNupamnaa, ee | Mupammpaa mn ee snemeHTbl. CeyeHme nupamugbl. [pasunbHaa nuMpamuaa.

coCTaBiAwlWMme, cevyeHue.
MpasunbHaa nuMpammaa.
YceyeHHaa nupammaa

YceyeHHaa nupammaa

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.5

CopeprkaHue yyebHoro matepmana

BokoBas n nonHasa | Mnowaab 60KOBOM M NOJIHON NOBEPXHOCTU NPU3MbI, MUPaAMUAIbI
NOBEPXHOCTb npusmbl, | KombnHMpoBaHHOE 3aHATHE

nupammabl

Tema 7.6 CopeprkaHue yyebHOro matepuana

CummeTpuma B Kybe,
napannenenunege,
npusme, nupammge

CVIMMETpVIFI OTHOCUTENIbHO TOYKMWY, I'IpFIMOVI, NAOCKOCTHW. CVIMMeTpVIH B KY6e,
napannenenunnege, npusme, nmpamumae

KombunHupoBaHHOE 3aHATHE

Tema 7.7
Mpumepbl CUMMMETPUIA B

NpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (copep)KaHue NPUKNALHOrO
mopayna)

npodeccuu CvummeTpua B NPUPOAE, apXUTEKTYPE, TEXHUKE, B BbITy
MpaKTnyeckoe 3aHATUE
Tema 7.8 CopepkaHue yyebHOro matepuana

MpaBunbHbIE

NoHATHME NPaBUABbHOIO MHOTOrpaHHMKa. CsolicTBa npaBuabHbIX MHOTOrpaHHUKOB

MHOTOrPaHHUKK, nx | MpaKTUyeckoe 3aHATHE

CBOICTBA

Tema 7.9 CoaeprkaHue yyebHoro matepuana

Unnnnap, ero | UnnnHap v ero anemenTbl. CeyeHune umManHapa (napannenbHoe 0CHOBaHUIO N OCK).

coctasnsawowme. CeyeHue
umMnmMHapa

PasBepTKa unanHApa

KombunHnpoBaHHOEe 3aHATHE
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Tema 7.10
KoHyc, ero cocrasnstowme.
CeyeHue KOHyca

MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (coaepikaHue NPUKNAZHOTO
mopayna)

KoHyc 1 ero anemeHTbl. Ce4yeHne KoHyca (MapannenbHoe OCHOBaHWIO U Npoxoasluee
yepes BEPLUMHY), KOHUYECKMe cedeHuA. Pa3BepTKa KOHyca

KombunHupoBaHHOE 3aHATUE

Tema 7.11 CoaeprkaHue yyebHoro matepunana

YceueHHbIn KOHYC. | YceyeHHbIN KoHyC. Ero ob6pasytolan u Bbicota. CeveHune yceyeHHOro KoHyca
CeuyeHue yCce4yeHHOro | KombuHMpoBaHHOE 3aHATUE

KOHyca

Tema 7.12 CoaeprkaHue yyebHoro matepuana

Wap n cdepa, ux ceveHuns

Wap u cdepa. BaumHoe pacnonoxkeHue coepbl n nnockoctn. CeyeHne wapa,
codepbl

KOM6MHMpOBaHHOG 3aHATHUE

Tema 7.13

MNoHATMe 06 obbeme Tena.
OTHoweHune obbemoB
NoAobHbIX Ten

CopeprkaHue yyebHoro matepmana

MoHAaTMe 06 obbeme Tena. O6bem Kyba M MPAMOYronbHOro napasnnenenunesa.
O6bem npuambl M umanHgpa. OTHoweHne o06bemoB nNOAO6GHbLIX Ten.
FeomeTpuYecKmii CMbIC onpeaenuTensa 3-ro nopaaka

KombunHupoBaHHOE 3aHATHE

Tema 7.14
O6bbembl ¥ naowaau
NOBEPXHOCTEN Ten

CopeprkaHue yyebHoro matepmana

O6bembl NMpamuabl  KoHyca. O6bem wapa. Naowagm NnoBepxXHOCTEN Ten

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 7.15
KombuHaumm
MHOTOrpaHHMKOB U Ten

CopeprkaHue yyebHoro matepmana

KombuHaumm reomeTpuyeckux Ten

MNpaKTMyeckoe 3aHATUE

BpaleHumn
Tema 7.16 CopeprkaHue yyebHoro matepuana
feomeTpuyeckne Ncnonb3oBaHne KOMOWMHAUWMM MHOFOrPaHHWKOB M TeNn BpPALEHMA B MPAKTUKO-

KOM6VIHaLI,VIVI Ha NPaKTUKe

OPUEHTUPOBAHHbIX 3a4a4ax
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MpaKTnyeckoe 3aHATUE 4
Tema 7.17 CoaeprkaHue yyebHoro matepunana
PeweHwne 3afa4. | O6bembl 1 NOWAAN NOBEPXHOCTU MHOTOTPAaHHMKOB U TeN BPaLLeHUA
MHororpaHHMKM 1 Tena | KoHTposibHaa paboTa 2
BpaLLeHuA
Paspen 8. 14
MNepBoo6pasHan
$dyHKUMYN, ee npumeHeHune OK-01, OK-02,
Tema 8.1 CopeprkaHue yyebHoro maTepuana
MepBoobpasHaa GyHKUMK. | 3a4a4a O BOCCTAHOB/IEHUM 3aKOHA ABUMKEHUA MO U3BECTHOM CKOPOCTU. lMoHATHE 8&33 gﬁgz
Mpasuna HaxoXAeHUA | nHTerpnpoBaHuA. O3HaKOM/IEHME C NOHATMEM WMHTerpana u nepsoobpasHon ana _05}; 07- ’
nepsoobpasHbIX ¢yHKuMn y=f(x). PeweHne 3agay Ha cBA3b NepBoobpasHOM U ee MPOU3BOAHOM, )
BblYMC/IEHME NepBoOOpasHOM ANA AaHHOWM ¢yHKumu. Tabauua dopmyn ana
HaxoXKaeHna nepsoobpasHbix. Mi3yyeHne npaBuna Bbl4UCAEHUA NepBOODOpa3HOM 2

KombunHnpoBaHHOE 3aHATHE

36




Tema 8.2
Mnowanb KPUBOANHENHOM

CoaepskaHue yuebHoro matepuana

3a,u,atw|, npusogAawmne K NOHATUIO onpegeneHHoro uHterpasia — O BblMUCNEHUU

Tpaneuuu. dopmyna | nnowaanm KpPUMBOZIMHEMHOW Tpaneumm, O nepemMeleHn TouKku. [loHATMe
HbtoToHa — /lenbHMua onpenenéHHoro  MHTerpana. FeomeTpnuecknin =~ 1 PU3IMYECKMA  CMbICA
onpeaeneHHoro nHterpana. Popmyna HotoToHa— JlenbHULA 2
KombuHmnpoBaHHOe 3aHATME
Tema 8.3 CopeprkaHue yyebHoro matepuana
HeonpeaeneHHbliit n | NMoHATHE HeonpeaeneHHOro NHTerpana
onpeaeneHHbln KombuHnpoBaHHOe 3aHATUE 2
MHTEerpanol
Tema 8.4 CoaeprkaHue yyebHoro maTepuana
MoHAaTne 06 | FeomeTpMYECKUit CMbIC/T ONpeaeieHHOro UHTerpana
onpeaeneHHoOM uHTerpane | KombUMHMpPOBaAHHOE 3aHATHE 2
KaK naowagmu
KPMBOAMHEMHOM Tpaneumm
Tema 8.5 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUeE (coaeprKaHue NPUKNA[HOro
OnpeaeneHHbI UHTerpan | moayns)
B XKM3HMU FeomeTpuyecknii cmbicn onpegeneHHoro uHterpana. Popmyna HboToHa -
NeibHuua.
PelweHwne 3aga4 Ha NPUMEHEHME UHTErpana Ana BblUMCAEHUA PU3NYECKNX BENNUYNH
M naowanen 4
MpaKTnyeckoe 3aHATUE
Tema 8.6 CopeprkaHme yyebHoOro matepmnana
PeweHne 3apa4. | MepBoobpasHaa pyHKuuK. MpaBuna HaxoxaeHma nepBoobpasHbix. Ee npyumeHeHne
MepsoobpasHaa GyHKUMK, | KoHTpoNbHaA paboTa 2
ee NpuMeHeHune
Paspen 9. 18 OK-01, OK-02,
CreneHun 7] KOpPHMU. OK-03, OK-04,
CreneHHasa PpyHKUMUA OK-05, OK-07
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Tema 9.1
CreneHHas ¢yHKUMA, ee

CoaepskaHue yuebHoro matepuana

MOHATUE KOPHA N-Oif CTeMeHM U3 AeiCTBUTENbHOrO Ynucaa. PyHKuMn v = VX nx

CBOWCTBA cBoncTBa U rpadmkun. CBOMCTBA KOPHA N-OM CTENEHMU
KombuHmnpoBaHHOe 3aHATME 4

Tema 9.2 CopepkaHue yyebHoOro matepuana

MpeobpasoBaHue MpeobpasoBaHWe MppPaLMOHAIbHbIX BbIPaXKEHWUN

BblpaXKEHUIN C KOPHAMM N- | KOMBUHMpPOBAHHOE 3aHATHE 4

Ol CcTeneHu

Tema 9.3 CopeprkaHue yyebHoOro matepuana

Csoucrsa cTeneHu ¢ | NoHATHe cTeneHu ¢ NtobbIM paLMOHaAbHbIM NOKasaTenem. CTeneHHble GYHKLUUN, UX

pPauUMOHaNbHbIM M | cBOMNCTBA M rpaduKm

OENCTBUTENbHbBIM KombuHmMpoBaHHOe 3aHATME 2

nokasaTenamm

Tema 9.4 CopeprkaHue yyebHOro matepuana

PeweHwne PaBHOCUMNBLHOCTL MpPpPALMOHANbHbLIX YpPAaBHEHMN W HepaBeHCTB. MeToabl UX

NPPaLNOHANbHbIX pelweHunn. PelleHne nppaumoHanbHbIX YPaBHEHUI U HEPABEHCTB

ypaBHEHWI U HepaBeHCTB | KoMBMHUPOBaHHOE 3aHATHE 6

Tema 9.5 CopeprkaHue yyebHOro matepuana

CreneHu n KOpHU. | OnpeaeneHne crteneHHon ¢yHKUMKU. Micnonb3oBaHMe ee CBOMCTB MPU peLueHun

CteneHHas ¢oyHKUMNA YPaBHEHWI U HEPABEHCTB 2
KoHTponbHaa paboTa

Paspen 10. 18

MNokasartenbHana pyHKUUA

Tema 10.1 CoaeprkaHue yyebHoro matepuana OK-01. OK-02

MokasatenbHaa ¢yHKUMA, | CTeneHb C NPOU3BONIbHBIM  AEWCTBMTENbHBIM  MOKasaTenem. OnpeaeneHune OK-O3’ OK-04’

ee CBOWMCTBA nokasatenbHon ¢GyHKLMKW, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C NPUMEHEeHUem OK-OS’ OK-07’
noKasatenbHol PyHKUMKU. PeleHne noKasaTesnbHbIX YpaBHEHUN GYHKLMOHANbHO- e
rpadpuyeckum metToaom 4

KOM6MHVIpOBaHHOG 3aHATHUE
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Tema 10.2
PeweHne noKasaTenbHbIX
YPaBHEHWI M HEPABEHCTB

CoaepskaHue yuebHoro matepuana

PeweHne nokasaTenbHbiX YPaBHEHUMA METOAOM YpPaBHWBAHWUS MNOKas3aTesien,
METOAOM BBEAEHUA HOBOWN NepeMeHHON, GYHKLMOHaNbHO-TpadUYeCKMM METOA0M.

PelweHne nokasaTesbHbIX HEPABEHCTB 8
MpaKTnyeckoe 3aHATUE
Tema 10.3 CoaeprkaHue yyebHoro matepunana
Cuctembl noKasaTenbHbIX | PelleHMe cUCTEM MOKA3aTeNbHbIX YPaBHEHUM
YPaBHEHW KombuHMpoBaHHOe 3aHATME 4
Tema 10.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3aja4. | PeweHne noOKasaTeNbHbIX YPaBHEHUA METOAOM YpPaBHMBAHWA MOKasaTenem wm
MokaszaTtenbHaa GyHKLMA MEeTOA40M BBEAEHMA HOBOM NepeMeHHOMN. PelleHne NoKa3aTe /ibHbIX HEPABEHCTB
KoHTponbHas paboTa 2
Paspgen 11. Jlorapudpmbl. 30
Norapudpmunueckan
dyHKumA
Tema 11.1 CopeprkaHue yyebHOro matepuana
Norapudm yncna. | Jlorapudm ymcna. ecATMYHbIN U HaTypasibHbIN I0raprudMbl, YNCO €
[ecaTnyHbIn n | KombnHUpoBaHHOE 3aHATHNE
HaTypa/ibHbIA norapudmel, 4 OK-01, OK-02,
yucno e OK-03, OK-04,
Tema 11.2 CopeprkaHme yyebHoOro maTepuana OK-05, OK-07
Csoucrsa norapnémos. | CeolictBa norapuomos. Onepauunsa norapudMmmpoBaHms.
Onepauus KombuHMpoBaHHOe 3aHATME 6
norapmdmmposaHua
Tema 11.3 CopeprkaHme yyebHoro matepmnana
Norapuédmmnyeckasn Norapudmunyeckan pyHKLMA U ee CBOICTBA
$YHKUMA, ee CBOMCTBA KombunHnpoBaHHOE 3aHATHE 4

Tema 11.4

CopeprkaHue yyebHoro matepuana
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PeweHune
norapndmmyecKkmx
YPaBHEHWI M HEPABEHCTB

MoHATHME norapudmuyeckoro ypaBHeHusA. Onepaums noTeHUMpOBaHMA. Tpwu
OCHOBHbIX MeTOAad peleHUA Norapudmmyecknx ypaBHEHWUIM: GYHKLMOHANbHO-
rpaduyecknii, meTog NOTEHUMPOBaAHWA, MeToa BBeAEeHMA HOBOW nepemeHHOW.

Norapudmunyeckne HepaBeHCTBa 8
KombuHMpoBaHHOe 3aHATME
Tema 11.5 CoaeprkaHue yyebHoro matepmnana
Cuctembl ANrOpuUTM peLleHns CUCTEMbI YPaBHEHWUI. PaBHOCMIbHOCTb A0rapuPmMmnYecKkmnx
norapnemmyecKkmx YPaBHEHWI U HEPABEHCTB
YPaBHEHW KombuHMpoBaHHOe 3aHATME 2
Tema 11.6 NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
JNlorapudmbl B npupose v | moayna)
TEXHUKe MpumeHeHne norapuéma. Jlorapuommyeckas cnupanb B npupoge. Ee
MaTeMaTUYECKNE CBOMCTBA 4
MpaKkTnyeckoe 3aHATUE
Tema 11.7 CopneprkaHue yyebHoro matepmuana
PeweHue 3agad. | Jlorapnommyeckas GyHKUMA. PelleHre npocTenwmnx norapudmmnyecknx ypaBHeHnm
Norapuombl. KoHTponbHaa paboTa 2
Norapnomumnyeckas
dYyHKUMA
Paspen 12. 10
MHoXecTBa. DnemeHTbl
Teopuu rpados
Tema 12.1 CoaeprkaHue yyebHoro matepuana
MHoKecTBa MNMoHATMe mHOoXKecTBa. NoamHoKecTBO. Onepaummn ¢ MHOXKecTBamm
KombuHMpoBaHHOE 3aHATUE 2
Tema 12.2 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
Onepaumn c MHOXKecTBamu | moayns)
Onepauunmn ¢ MHOXKecTBaMu. PeleHne NpuMKNaaHbIX 33434
MpaKTnyeckoe 3aHATUE 2
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Tema 12.3 CoaeprkaHue yyebHoro matepuana
Fpadbl MoHATHe rpada. CBA3HbIN rpad, AepeBo, UMKA rpad Ha NOCKOCTH
MpaKkTnueckana pabota 4
Tema 12.4 CopeprkaHue yyebHoro matepuana
PeweHwue 3a4a4. | Onepaumm ¢ MHOXKecTBamun. OnmncaHme peanbHbIX CUTYaLMIM C MOMOLLBIO MHOXKECTB.
MHoxectBa, padbl M unx | NMpumeHeHMe rpadoB K peLLeHnto 3a4a4
npumeHeHue KoHTponbHasa paboTa 2
Pasgen 13. 2JnemeHTbl 26
KOMBUHaATOPUKM,
CTaTUCTUKN U Teopum
BEpPOATHOCTEM
Tema 13.1 CopeprkaHue yyebHOro matepuana
OcHoBHble NOHATKA | [NepeCTaHOBKMU, pa3MeLLLeHUA, coYeTaHuA.
KOMOBMHATOPUKM 4
KombuHMpoBaHHOE 3aHATHE.
Tema 13.2 CopeprkaHue yyebHOro matepuana
CobbiTne, BEPOATHOCTb | COBMECTHblE M HECOBMECTHbIE CObbITUA. Teopembl 0 BEPOATHOCTU CYMMbl COOBITUN. OK-01, OK-02,
cobbitna. CnoxkeHne U1 | YcNOBHaA BEPOATHOCTb. 3aBUCMMble W He3aBUCMMble cOBbITMA. Teopembl O OK-03, OK-04,
YMHOeHWEe BEPOATHOCTEN | BEPOATHOCTU NPOU3BEAEHNUA COBLITUIA. OK-05, OK-07
KombuHnpoBaHHOE 3aHATUE 4
Tema 13.3 MpodeccMoHaNbHO-OPUEHTUPOBAHHOE CoAepXKaHue (coaeprKaHue NPUKNALHOro
BepoATHOCTb B | moAayns)
npodeccnoHanbHbIX OTHOcUTeNbHAA 4acToTa cobbiTMA, CBOMCTBO ee ycTonumsocTM. CTaTucTUYeckoe
3aga4ax onpeaeneHne BepoATHOCTU. OLLeHKa BEPOATHOCTM cObbITUA
MpaKTuyeckoe 3aHATUE 4
Tema 13.4 CoaeprkaHue yyebHoro matepuana
OunckpeTHasn cnyvyanHasa | Buapl cnydadiHbix BennumH. OnpeaeneHne OUCKPETHOM CAy4aiHOW BENMYMHbI.
BE/IMYMHA, 3aKOH ee | 3aKoH pacnpegeneHna AOUCKPETHOM CAy4yarlHOW BenuuuHbl. Ee uucnosble
pacnpeaeneHumn XapaKTepuUCTUKU 4
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KombunHupoBaHHOE 3aHATHE

Tema 13.5

3agaunM  maTemaTtuyeckom

CoaepskaHue yuebHoro matepuana

Bapl/laLl,MOHHblﬁ pAag. MonuroH yactotr u rMcTorpamma. Cratuctnyeckune

CTAaTUCTUKN XapaKTepUCTUKM pALa HabaogaeMblX AaHHbIX
KombunHnpoBaHHOE 3aHATUE
Tema 13.6 NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAZHOro

CoctaBneHve Tabauy,
Anarpamm Ha npakTuKke

n

mopayns)

MepBrYHan 06paboTKa CTaTUCTUYECKMX AaHHbIX. [paduyeckoe Ux npeacraBaeHue.
HaxoxpeHne cpeaHnx XxapaKTepucTuK, HabatogaemMbix aHHbIX

MpaKkTnyecKkoe 3aHATHE
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Tema 13.7 CoaeprkaHue yyebHoro matepuana
PelweHne 3a4a4. | dnemeHTbl KOMbUMHaTOpuKU. CobbiTMe, BEPOSTHOCTb CObObITUA. ChoxeHune W
dnemeHTbI YMHO}eHWe BepOoATHOCTEN
KOMBUHATOPMKM, KoHTponbHasa paboTa 2
CTAaTUCTUKN N Teopuu
BEPOATHOCTEN
Paspen 14. YpaBHeHUA U 28
HepaBeHCTBa
Tema 14.1 CopeprkaHue yyebHOro matepuana
PaBHOCMAbHOCTb PaBHOCUMNBLHOCTb YpaBHEHWUI U HepaBeHcTB. OnpepeneHuns. OCHOBHbIe TeOpPeMbI
YPaBHEHUI N HEPaBEHCTB. | PaBHOCU/IbHbIX Mepexodax B YypaBHEHMAX M HepasBeHcTBax. O6uwme meToAbl
Oblwme meToApbl PeLeHna | pelleHuna ypaBHEHWIA: Nepexos, oT paBeHCcTBa GYHKLMIA K PaBEHCTBY apryMeHTOB ANs 4
MOHOTOHHbIX GYHKUMA, MEeTOZ Pa3NoXKeHUA Ha MHOXUTeNu, meTos BBeAeHWA
HOBOM NepemeHHON, GYHKLMOHANbHO-TPaPUUECKMIA METOL
KombuHMpoBaHHOe 3aHATME
Tema 14.2 CoaeprkaHue yyebHoro matepmuana OK-01, OK-02,
Fpadmyeckuin meTtog, | Obwmne meToabl PELLEHNA HEPABEHCTB: NEPexXo, OT CPaBHEHMA 3HAYEHUIM QYHKUNI OK-03, OK-04,
peweHuns YPaBHEHWUM, | K CPaBHEHUIO 3HAYEHWN apPrymeHTOB [A/1A MOHOTOHHbIX GYHKUUIA, MeTos, OK-05, OK-06,
HepaBeHCTB NHTEPBaNOoB, PyHKUMOHANbHO-TpadUulecknin metog,. Mpaduyeckmin meTtog, pelieHmsa OK-07
YPaBHEHWUIN N HepaBEeHCTB 4
KombunHnpoBaHHOE 3aHATUE
Tema 14.3 CopeprkaHme yyebHoOro matepmnana
YpaBHeHUA 1 HepaBeHCTBa | OnpeaeneHne moayna. Packpbitve mopynsa no onpegenenuvto. [pocTerwne
C moaynem YPaBHEHNA N HepaBeHCTBa C mogynem. lpMmeHeHne paBHOCU/IbHbIX NepexosoB B
onpeAeneHHbIX TUNax ypaBHEHWN N HEPABEHCTB C MOoAyNeM 4
KombuHnpoBaHHOE 3aHATUE
Tema 14.4 CoaeprkaHue yyebHoro matepuana
YpaBHEHUA N HepaBeHCTBa | 3HAKOMCTBO C NapameTpoM. MNpocTeliine ypaBHEHMA M HEPABEHCTBA C NAapaMeTpom
C napameTpammu KombuHnpoBaHHOE 3aHATUE 6
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Tema 14.5
CoctaBneHne n pelueHue
npodeccnMoHanbHbIX 3a4ad

MpodeccnoHanbHO-OpUEHTUPOBAHHOE CoAepIKaHue (coaepiKaHUe NPUKNAZHOTO
mopayna)

PelweHne TeKCToBbIX 3a4a4 I'IpOd)eCCMOHal'IbHOI'O cogepKaHunA

C MOMOLLbIO YPaBHEHUM MpaKTnyeckme 3aHATUA 8
Tema 14.6 CoaeprkaHue yyebHoro matepmnana
PeweHwue 3a4a4. | Obwme meToapl peleHna ypaBHEHUIA. YPAaBHEHMA N HEPABEHCTBA C MOAY/IEM U C
YpaBHEHUA M HepaBeHCTBA | NapameTpamu

MNpakTnyeckoe 3aHATUE 2
MpomexyTouHana aTTectaumna (JK3ameH) 6
Bcero: ‘ 340

44




3. Ycnosusa peanusayum nporpammbl 06weobpasoBatenbHOM AUCUUN/IUHDI

3.1. Ana peanuMsaumu nporpammbl AUCLUNAUHBLI AONXKHbI 6bITb NPeAYCMOTPEHDI
cnepyoume cneymanbHble NOMeLLeHUA:

Peanusauna nporpammbl AUCUUNAMHBLI TpebyeT Hannuma ydyebHoro KabuHeTa
MaTeEMaTUKN.

Ob6opyaoBaHue yyebHoro kabuHera:

- MOCaf04Hble MecTa No KOIMYEeCTBY 06yYaroLWmxCs;

- paboyee mecTo npenogasaTens;

- KOMNNEKT y4ebHOo-HarnagHbIx nocobumi;

- KOMMJIEKT 3/IEKTPOHHbIX BUAEOMATEPUNANOB;

- 33/1aHUA ANA KOHTPObHbIX paborT;

- NpodeccnoHabHO OPUEHTUPOBAHHbIE 33JaHUSA;

- MaTepunanbl 3K3ameHa.

TexHu4yeckue cpeacTsa obyyeHums:

- MePCOHaNbHbI KOMMNbIOTEP C IMLEH3MOHHbIM NPOrpaMmmHbIM obecneyeHnem;

- MPOEKTOP C IKPaHOM.

3.2. UHdpopmauymoHHoe obecneueHune obyueHus

1. Ona peanusaumm nporpammbl 6uMbnmMoTeyHbI PoHA 0b6pa3oBaTe/IbHOM
opraHuMsauMn AOJ/I)KEH MMETb MeyvaTHble W/UAKN 3NEeKTPOHHble obpa3oBaTesibHble U
MHOOPMALIMOHHbIE  Pecypcbl, PEKOMEHAOBAHHble  ANA  MUCMNO/Ab30BaHWS B
o6pa3oBaTeNIbHOM NpoLLecce, He CTapLle NATU IET C MOMEHTA U34aHuA.

2. PekomeHayemble nevyaTHble U34aHMA N0 peanmsaumm obweobpasoBaTeibHOM
ANCUMNANHBI NPeacTaB/ieHbl B METOAMYECKMX PEKOMEHZAUMAX MO OpraHu3auum
obyyeHus.
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4. KOHTPO/b 1 OLEeHKa pe3ynbTaToB 0CBOeHUA 06weobpasoBaTenibHOM
AVUCLUMN/IUHDI

KOHTpOﬂb M OLUEHKa pe3y/qbTaTOB 0OCBOEHUA o6u.|,eo6pa3OBaTean0171 ANCUNNNTNHbBI

PaCKpbIBaAkOTCA yepes AncumnninHapHbolie pe3ynbTaThl, HarpaB/EeHHbIE Ha

dopmmpoBaHue obwmx U NpodpeccMoHanbHbIX KOMNETEHUMI NO pa3genam U Temam
cogeprkaHma yuebHoro matepmana.

O6wana/npodeccuoHanbHan Paspen/Tema Tun oueHOoYHbIX
KOMneTeHuua MeponpuUATUA
OK 01. Bbibupatb cnocobbl P 1, Tema 1.1, 1.2, 1.3 M-o/c!, 1.4, 1.5, | TectupoBaHue
pelleHna 3aaauy 1.6 YCTHbIV onpoc
npodeccroHanbHOW P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | pMaremaruueckuii
LEeATEeNIbHOCTU 2.6 ONKTaHT
P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4
MPUMEHUTENBHO P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | HAMBUAYaNbHAR
K Pa3/IMYHbIM KOHTEKCTam M-o/c, 4.8,4.9,4.10, 4.11 camocToATeNbHanA
P5, Tembl 5.1,5.2 paboTa
P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, MNMpeacrasneHume
6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pe3ynbTaToB

P7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembi 11.1, 11.2, 11.3 NM-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5

NPaKTUYeCKnx paboT
3alnTa TBOPYECKMX
pabot

3awmTa
MHAMBUAYANbHbIX
NPOEeKTOB
KoHTponbHas paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX

M-o/c, 13.6 3aAaHuit
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
MN-o/c, 14.6
OK 02. Ucnonb3oBaTb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue

COBpPEMEHHbIE cpeacTBa
NMoWnCKa, aHaM3a u
WMHTepnpeTaumm
MHPOpMaLMK, U
MHGOPMALMOHHbIEe
TEXHO/IOTUKM Ans

BbINOJIHEHWNA 3a4a4

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c,
2.6

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
N-o/c, 4.8,4.9,4.10, 4.11

P5, Temb 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11

YCTHbIN onpoc
MaTtemaTnyeckui
AUKTaHT
NHamBmayanbHan
camocTonTe/ibHas
paboTa
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npodeccnoHanbHoOm
AeATeNIbHOCTH

P7, Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1, 9.2,9.3,9.4,9.5

P 10, Temb 10.1, 10.2, 10.3, 10.4
P11, Temsb 11.1, 11.2, 11.3 -0/c,
11.4,11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5

MNpepcTaBneHuve
pe3ynbTaToB
NPaKTUYeCKnx pabot
3awmTa TBOpPUECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHune

MN-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 | >K3a8MEHALMOHHLIX
M-o/c, 14.6 3afaHnn
OK 03. MNMnaHnpoBsatb U P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
peann3oBbIBaTH P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, | YcTHbIN onpoc
cobcTBEeHHOE 2.6 MaTemaTuyeckuit
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
npodeccmoHanbHoe K OVKTaHT
P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
JIMYHOCTHOE pa3BuUTHeE, N-o/c, 4.8, 4.9, 4.10, 4.11 NHameuayanbHasa
npeanpMHUMaTENbCKYHO PS5, Tembl 5.1, 5.2 camocToaTeNbHasa
AEATENbHOCTb B P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota
npodeccuonansHoii chepe, | 6.7 M-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11 MNpeacrasneHne
MCNONb30BaTb 3HAHMA NO P7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6, pe3ynbTaTtoB

$GUMHAHCOBOM rPaMOTHOCTH B

Pa3/IMYHbIX KMU3HEHHbIX
CUTyaumax

7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temsbi 11.1,11.2, 11.3 N-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5

NpaKTUYeCcKnx pabot
3awmTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLUNOHHbIX

MN-o/c, 13.6 .
P14, Tembi 14.1,14.2, 14.3, 14.4, 14.5 | 33AaHM
MN-o/c, 14.6

OK 04. 3¢ deKkTnBHO P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue

B3aMMOAeﬁCTBOBaTb n
pa60TaTb B KO/INEKTUBE U
KOmaHAae

P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-o/c,
2.6

P 3, Tembi 3.1, 3.2, 3.3 M-0/c, 3.4
P4,Temb 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
MN-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temb 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 M-0/c, 6.11

YCTHbIN onpoc
MaTtemaTnyeckmm
OVKTaHT
UHanemnayanbHan
camocTtoaTeNbHas
paboTa
MNpepcrtaBneHune
pe3ynbTaToB
NPaKTUYeCKNx paboT
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P7, Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1, 9.2,9.3,9.4,9.5

P 10, Temb 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1, 11.2, 11.3 M-0/c,
11.4,11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

3awmTa TBOPYECKMX
pabot

3awmTa
NHAMBUAYANbHbIX
NPOEeKTOB
KoHTponbHaa pabota
BbinonHeHune
3K3aMeHaLMOHHbIX

P 13, Temb 13.1,13.2, 13.3, 13.4, 13.5 | >oAaHW
M-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3,14.4, 14.5
MN-o/c, 14.6
OK 05. OcywectBnAtb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
YCTHYIO U MUCbMEHHYIO P2, Tembr 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | YcTHbIN onpoc
KOMMYHUKaLMIO Ha 2.6 MaTemaTmyeckmi
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
rocy4apCcTBeHHOM A3blKe OVUKTaHT
. P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7
Poccuinckoit Pegepaumm c N-o/c, 4.8, 4.9, 4.10, 4.11 NHanBmayanbHas
yyeTom ocobeHHocTen PS5, Tembl 5.1, 5.2 camocToaTeNbHas
COLMANbHOrO M KyNbTYPHOTrO | P1 Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | pabota
KOHTEKCTa P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-o/c, | MpeacraBneHune
2.6 pe3ynbLTaToB

P3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
M-o/c, 4.8,4.9,4.10,4.11

P5, Tembl 5.1,5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Tembi 10.1, 10.2, 10.3, 10.4
P11, Temsbi 11.1,11.2, 11.3 N-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6P 9, Temb1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3,10.4
P11, Temb 11.1, 11.2, 11.3 M-0/c,
11.4,11.5, 11.6 N-o/c, 11.7

NpaKTUYeCcKnx pabot
3awmTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLMOHHbIX
33J,aHuUi
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P12, Tembl 12.1,12.2,12.3

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
MN-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
MN-o/c, 14.6

OK 06. Mposasnatb
rpa*kAaHCKo-
NaTPMOTUYECKYHO NO3ULUIO,
AEeMOHCTPMpPOBaThb
OCO3HaHHOEe NoBeAeHMne Ha
OCHOBE TPAANLMOHHbIX
obLevyenoBeyecknx
LEeHHOCTEel, B TOM Yucne ¢
YY4ETOM rapMoHMU3aLmn
MeXHAUNOHANbHbIX U
MEKPEIUTMO3HbIX
OTHOLLEHUIM, NPUMEHATD
CTaHAapPTbI
aHTUKOPPYNLMOHHOIO
noseaeHmn

P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7, Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Tembl 14.1, 14.2,14.3,14.4, 14.5
MN-o/c, 14.6

TectTuposaHue
YCTHbIN onpoc
MaTtemaTnyeckmi
OVKTaHT
NHamBMAayanbHan
camocToATeibHasA
paboTa
MNpepcrtaBneHue
pe3ynbTaToB
NpaKTUYeCcKnx paboT
3awmTa TBOPYECKMX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHue
3K3aMeHaLUMOHHbIX

3a/,aHuN
OK 07. CopeictBoBaTh P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
coxpaHeHuo okpyxatoweit | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, | ycrHbIit onpoc
cpeapbl, 2.6 MaTemaTnyeckuit

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
pecypcocbeperkeHuto, OVKTaHT
6 P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7

NPMMEHATb 3HAHMA O N-o/c, 4.8, 4.9, 4.10, 4.11 NHamBMAayanbHan
N3MEHEHUUN KZTMMaTa, P 5' Temsl 5.1, 5.2 CaMoCTOoATEIbHAA
NPUHLMMbI GepexNnBoro P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota
NpPOu3BOACTBA, 3PHEKTUBHO 6.7 M-o/c, 6.8, 6.9, 6.10 M-0/c, 6.11 MNpeacTaBneHue
[encTBoBaTh B P7,Tembl 7.1,7.2,7.3,7.4,7.5, 7.6, pe3ynbTaTtoB

Yype3BblYaMHbIX CUTYALMUAX

7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Temb 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1, 11.2, 11.3 M-0/c,
11.4,11.5, 11.6 N-o/c, 11.7

P12, Temb 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
MN-o/c, 13.6

NnpaKkTUYeCcKnx pabot
3awmTa TBOpPYECKMX
pabot

3awmTa
NHAMBUAYANbHbIX
NPOEKTOB
KoHTponbHaa pabota
BbinonHeHune
9K3aMeHaLMOHHbIX
3afaHuMn
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P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6
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