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1. O6bwan xapakTepucTMKa NnpumepHoi paboueit nporpammol
obweobpasoBaTenbHOM AUCUUNAUHBI « MaTemaTUKa»

1.1. MecTo ANCUUNAUHDI B CTPYKTYype npodeccuoHanbHOMU
obpasoBatenbHou nporpammbi CMO:

ObuweobpaszoBaTenbHan ANCUMNAMHA «MaTtemaTmka» ABnAeTcA
obsa3aTtenbHOM 4YacTblo 0b6weobpa3oBaTeNbHOrO UMKAa 06pa3oBaTeNbHOM
nporpammel B cootsetcteumn ¢ Proc

(npogpeccuu/cneyuansHocmu)

1.2. Uenu v nhaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUNAUNHDI:

1.2.1. Uenb gucCumnAnHbI

CopeprkaHue nporpammbil obuweobpasoBaTtenbHoOM OVNCUUNAUHDI
«MaTemaTMKa» HanNpaBAeHO Ha [AOCTUXKEeHWe pe3ynbTaToB €ee W3yYyeHUA B
cootBeTcTBMM C TpeboBaHmamu GrocC COO c yyeTom npodeccMoHaNbHOM
HanpasneHHoctn ®rocC Cno.

1.2.2. MnaHupyemble pe3ynbTatbl OCBOeHUA  obuweobpasoBaTenbHOM
aucuunauHbl B cootsetcTeumn ¢ ProcC CMoO m Ha ocHose PIrocC COO

Ocoboe 3HauYeHne gucumnanHa nmeet npm GopmMmnpoBaHmMn 1 passutm OK u
MK (OK ykKasbiearomca u3 Hosozo makema @IOC CMO 2022 200a no
npogeccuu/cneyuanbHocmu).



O6wue KOMnNeTeHUUn

MnaHupyemble pe3ynbTatbl 06yueHUs

O6wme?

OuncumnamHapHbie?

OK 01 BbibupaTb cnocobbi
pelweHns 3aaad
npodeccnoHanbHoM’
neATeNbHOCTU
NPUMEHUTENBHO

K Pa3/IMYHbIM KOHTEKCTaMm

- TOTOBHOCTb K TpyAay,

MacTepcTBa, Tpyaontobue;

OCO3HaHME LLeHHOCTU

- TOTOBHOCTb K  aKTUBHOW  OeATeNbHOCTU
TEXHO/IOTMYECKON U COLMANIbHOW HANpPaBAEHHOCTY,
CNOCOBHOCTb  MHUUMMPOBATb, MNAHUPOBATL MU
CaMOCTOATENIbHO BbINOMHATb TaKyo AeATE/NIbHOCTb;

- NHTepec K Pa3NINYHbIM chepam
npodeccnoHanbHoM AeATeNbHOCTH,

OBnageHue YHUBEPCaNbHbIMM y4ebHbIMU
Nno3HaBaTe/IbHbIMU AENCTBUAMM:

a) 6a30Bble NorMyecKkme AencTeus:

- CaMOCTOATENIbHO dopmynunpoBatb n
aKTyanuMsmpoBaTb npobnemy, paccmatpuBaTb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYLWECTBEHHbIA MPU3HAK WK
OCHOBaHWA [AONA CpaBHEHWs, Knaccudukaumm W
0606LeHNA;

- onpedenATb UeAM [AeATeNbHOCTM, 3aJaBaTb
napameTpbl U KPUTEPUN UX AOCTUNKEHUA;

- BbIABNIATb 3aKOHOMEPHOCTU U MNPOTUBOPEYMA B

paccmaTpmBaeMbIX ABNEHUNAX,

-B/1aAeTb METOAAMM A0KA3aTeNbCTB, aITOPUTMAMM PeLLEHUA
3a4a4; ymeHne GOpMynMpoBaTh onpeaeneHus, akCMoMbl 1
TeopeMbl, MPUMEHSATb MX, MPOBOAMTL AOKa3aTeNbHble
paccyXAeHuAa B Xo4e peLleHns 3a4ay;

- YMeTb ONepupoBaTh NOHATUAMU: CTENEHb YMCAa, NOrapudm
4MCNa; YMEHME BbINOJHATb BblYMCNEHNE 3HAYEHU U
npeobpa3oBaHMA BbipaXKEHWUI CO CTENEHAMMU U Iorapnudmamm,
npeobpasoBaHuMA APO6HO-paLMOHAIbHbIX BbIPaXKeHWU;

- YMETb ONepMpPoBaThb NOHATUAMM: PaLMOHaANbHbIE,
MppaLMOHanbHble, MOKa3aTe/lbHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMETPUYECKUE YPABHEHUSA U
HepaBeHCTBa, UX CUCTEMDbI;

- YMETb ONepMpoBaTb NOHATUAMM: PYHKLMA, HENpPepPbIBHAA
dyHKUMA, Npon3BoaHas, NnepBoobpasHasn, onpeaeieHHbIN
WHTErpan; yMeTb HaxoAUTb NPOU3BOAHbIE 31eMEHTapPHbIX
bYHKUMIN, UCNOb3YyA CNpaBoYHble MaTepuansl; UCcnenoBaThb B
npocTenwmnx cnydyanx GyHKLMM Ha MOHOTOHHOCTb, HaX04MUTb
HamMbonblne N HauMeHbLUWE 3HaYeHUA GYHKLMIA; CTPOUTb
rpadMKM MHOrOUY/IEHOB C UCMONb30BaHMEM annapaTa
MaTeMaTUUYeCKOro aHan3a; NPUMeHATb NPOU3BOAHYHO NpuU
peleHMn 3a4a4 Ha ABMXKEHUE; peLlaTb NPaKTUKO-

1 YKa3blBaloTCA IMYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl n3 ®roC COO (8 nocneaHel peaakumm ot 12.08.2022) B otrnaronbHoM dopme, bopmmupyemble
obueobpasoBaTenbHOM AUCLMNINHOM
2 AncumnanHapHble (NpeameTHbIe) pes3ynbTaTbl YKa3biBAOTCA B COOTBETCTBUM € MX NOAHbIM NepedHem Bo PTOC COO (8 nocnegHeit pegakumm ot 12.08.2022




- BHOCUTb KOPpPEKTUBLI B AeATE/IbHOCTb, OLLEHNBATD

COOTBETCTBME pPe3y/bTaToB LEeNAM, OLEHMBATb
PUCKM NOCNeACTBUIM AeATENbHOCTY;

- pa3BMBaTb KPEaTUBHOE MbILL/IEHME NPU PeLIeHUN
YKM3HEHHbIX Npobiem

6) 6a3oBble NccneaoBaTeIbCKUE AENCTBUSA:

- BNlaZleTb HaBblKaMK y4ebHO-MCccNes0BaTeNbCKOM U
NPOEKTHOW AeATeNbHOCTU, HaBblkaMM paspelleHua
npobnem;

- BblABNATb NPUYMHHO-CNEACTBEHHbIE CBA3U WU
aKTyanM3MpoBaTb 3agadvy, BblABUraTb rMnotesy ee
peleHus, HaxoAuTb

aprymeHTbl ana

10Ka3aTenbCTBa CBOMX YTBEPXKAEHWUI, 3a4aBaTh)
napameTpbl U KPUTEPUUN PELLEHUA;

- aHaNM3MpoBaTb MNOJIyYEHHblE B XOA4E PeELIeHMUA
3a/lauM pe3ynbTaTbl, KPUTUYECKU OLEHUBATb WX
1OCTOBEPHOCTb, MNPOrHO3MpPOBaTb W3MEHEHWe B
HOBbIX YCNOBMAX;

-- YMETb NePeHOCUTb 3HaHMA B NO3HABaTENbHYIO U

NPaKTU4YECKYtO obnactu KU3HEeOEeATENNbHOCTH,

- YMeTb WHTErpMpoBaTb 3HAaHWA M3  PasHbIX
npegMeTHbIX obnacTel;

- BblABMraTb  HOBble  uMAeu,  npeanarath
OpPUrMHANbHbIE NOAXOAbI U PELIEHUS;

n CNoCcobHOCTb nx MCNONb30BaAHUA B

Nno3HaBaTe/IbHOM N COLMaNbHOM NPaKTUKe

OPUEHTUPOBAHHbIE 334341 Ha HanbobluMe U HaMMeHbLUVe
3HaYEeHUA, Ha HAXOXKAEHUE NMYTU, CKOPOCTU U YCKOPEHMUS;

- YMETb OMepPUPOBaTb MOHATUAMM: paLMOHabHasa GyHKUMS,
noKasartenbHan GyHKUUSA, cTeNeHHan GyHKLUNS,
norapnemmyeckas GyHKUUA, TPUTOHOMETPUYECKNE GYHKLINMK,
obpaTHble GYHKLUMN; YMEHME CTPOUTbL rPAadUKU U3YYEHHbIX
dYHKUMIA, UCMOJ1b30BaTb rpaduKm NPy N3yYeHUn NPoLEeccoB U
3aBUCUMOCTEN, NPU PELLEHNM 33434 U3 APYTrUX y4ebHbIX
npeaMeToB M 33434 U3 peanbHOM }KU3HK; BblparkaTb popmynamm
3aBMCMMOCTU MEXAY BENMYNMHAMMU;

- YMeTb peLlaTb TEKCTOBbIE 33434M Pa3HbIX TUMOB (B TOM yncne
Ha NPOLEHTbI, 40NM M YaCTH, Ha ABUKeHMe, paboTy, CTOMMOCTb
TOBAPOB M YCAYT, HAa/IOMW, 3a434M 13 061acTn ynpaBaeHus
NIMYHBIMKU N CeMENHbIMU GUHAHCAMM); COCTABAATb BblpaXKeHUs,
YPaBHEHWA, HEPABEHCTBA U MX CUCTEMbI MO YC/IOBUIO 3343a4M,
nccnenoBaTb NOAYYEHHOE PeLleHMe U OLeHMBaTb
npaBaonoaobHOCTb pe3ybTaTos;

- YMeTb ONepMpoBaTb NOHATUAMMU: cpeaHee apudmeTnyeckoe,
MeaMaHa, Hanbonbllee N HaMMeHbLUee 3HAaYeHUsA, pa3max,
ancnepcus, CTaH4apPTHOE OTKOHEHWe YMCI0BOro Habopa; ymeTb
N3BNeKaTb, MHTEPNPETUPOBATL MHPOPMaALMIO, NPEeACTaBAEHHYIO
B Tabnunuax, Ha guarpammax, rpadukax, oTparkaroLlyto CBOMCTBA
peanbHbIX NPOLECCOB U ABMIEHWNIN; NPeACcTaBNATb MHPOPMaLMIO C
nomoLbto Tabany, n anarpamm; UccienoBaTb CTaTUCTUYECKUNE
NaHHble, B TOM YMcCae C NPUMeHeHnemM rpadpruyeckux Metogos u
3/1eKTPOHHbIX CPeaCTs;




- YMETb ONepMpoBaTb NOHATUAMM: CIYHANHbIN ONbIT U CAyYaliHOe
cobbiTne, BEPOATHOCTb C/Ty4aliHOro CObbITUA; YMEHUE BbIYNCAATD
BEPOATHOCTb C UCMNONb30BaHNEM FPaPUUECKUX METOA0B;
NPUMeEHATb GOPMY/Ibl CIOKEHUA U YMHOXKEHUA BEPOATHOCTEMN,
KOMbBMHaTOpHbIe PpaKTbl n GOpMYbl NPU pelleHnm 3aaav;
OL,eHMBaTb BEPOATHOCTM peasibHbiX COObITUI; 3HAKOMCTBO CO
CNAy4YalHbIMKW BEZIMYMHAMMU; YMEHME NPUBOAUTL MPUMEpDI
NpPoABAEHUA 3aKOHA 6ONbLUNX YMCeN B MPUPOLHbIX U
06LLeCTBEHHbIX ABNEHUAX;

- YMETb ONepMpoBaTb NOHATUAMM: TOUKA, MPAMAs, NJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yro, CKPELLMBAtOLLMECA NPAMbIE,
napannenbHOCTb U NePNeHANKYNAPHOCTb NPAMbIX U NJIOCKOCTEMN,
Yron mexxay NpAMbIMW, YTOa MeXKAY NPAMOI U NNOCKOCTbIO, Yron
MeXXAy NJIOCKOCTAMM, PACCTOAHME OT TOUKM A0 NAOCKOCTH,
paccTofHME MeXay NPAMbIMKU, PACCTOAHNE MEKAY NNOCKOCTAMMU;
YMEeHMe MCNOo/Ib30BaTb NPU peLleHnn 33434 U3ydeHHble GaKTbl 1
TeopeMbl MNAHUMETPUN; YMEHUNE OLEHNBATb Pazmepbl 06 bEKTOB
OKpY’KatoLwero Mmnpa;

- YMETb ONepMpoBaTb NOHATUAMMU: MHOFOFPAHHUK, CeYeHne
MHOTFOrpaHHWUKA, Ky6, Napannenenunes, npMsama, nMpammaa,
¢durypa n NoBepxXHOCTb BPALLEHMA, LUAMHAP, KOHYC, Wwap, cdepa,
cevyeHuA GUrypbl BpaLLeHMA, NNOCKOCTb, Kacatowancs chepbl,
UMAWHAPA, KOHYCA, N0Wab MOBEPXHOCTM NUPaMUAbI, MPU3Mbl,
KOHYCa, UMAnHAapa, naowaab chepbl, 06bem Kyba,
NPAMOYro/IbHOrO Napannenenunesa, NMpamuabl, NPMU3Mbl,
UMAWHAPA, KOHYCA, Wapa; YMeHWe n306parkaTb MHOTOrPaHHUKM

M NOBEPXHOCTM BPALLEHUSA, UX CEYEHMA OT PYKM, C MOMOLLLbIO




YepTeXKHbIX NHCTPYMEHTOB M 3N1EKTPOHHbIX CPEeACTB; yMeHMe
pacno3HaBaTb CUMMETPUIO B NPOCTPAHCTBE; YMEHUNE
pacno3HaBaTb NPaBWJIbHbIE MHOTOrPaHHUKWK;

- YMeTb ONepMpoBaTb NOHATUAMM: ABUKEHME B NPOCTPAHCTBE,
noaobHble urypbl B NPOCTPAHCTBE; UCMO/Ib30BaTb OTHOLLEHUE
naowager noBepxHocTen n 06vemoB NoAo6HbIX uryp npm
peleHnmn 3aay;

- YMETb BblYUCNATb reEOMETPUYECKME BENUUYUNHDI (41MHA, yron,
naowaab, 06vem, Naowaab NOBEPXHOCTH), UCNONb3YA
n3yyeHHble GopMy/bl U METOAbI;

- YMETb ONepMpoBaTb NOHATUAMM: NPAMOYFO/IbHAA CUCTEMA
KOOPAMHAT, KOOPANHATBI TOYKKU, BEKTOP, KOOPANHATLI BEKTOPA,
CKaNAPHOe Npou3BeAEHME, YTON MEXAY BEKTOPAaMM, CyMMa
BEKTOPOB, NPOU3BEAEHNE BEKTOPA HA YNC/I0; HAXOAUTb C
MOMOLLbIO M3yYeHHbIX GOPMYN KOOPAMHATbI CEPEANHDBI OTPE3KA,
paccToaHMe Mexay ABYMA TOYKaMu;

- YMeTb BbIOMpPaTb NOAXOAALLNMN U3YUYEHHDbI MEeTOA, ANA PeLLUeHUs
3a/a4M, pacno3HaBaTb MaTemaTUyeckue GakTbl 1
MaTeMaTUYeCKMEe MOLENMU B MPUPOAHbBIX M 0BLLEeCTBEHHbIX
ABNEHUAX, B UCKYCCTBE; YMEHME NPUBOLUTL MPUMEPDI
MaTEMATMUYECKMX OTKPbITUA POCCUIACKOM U MUPOBOWA
MaTeMaTUYECKOM HAYKM.

- YMeTb ONepMpOBaTb NOHATUAMMU: ONpPeaeeHME, AKCUOMA,
Teopema, CIeACTBME, CBOMCTBO, MPU3HAK, A0KA3aTe/bCTBO,
paBHOCUNbHbIE GOPMYANPOBKU; yMeHWE GOPMYINPOBaTb
06paTHOE N NPOTUBONO/IONKHOE YTBEPKAEHNE, NPUBOANTD

npUMepbl U KOHTPNPUMEPbI, UCNOIb30BATb METOS,




MaTEMATMUYECKOM MHAYKLNU; MPOBOAMTb A0Ka3aTe/IbHble
paccyKAeHWs NpU peleHnn 3a4a4, OLLeHMBATb JI0TMYECKYHO
NPaBUAbHOCTb PACCyKAEHUN;

- YMETb OMEPUPOBATb MOHATUAMM: MHOMKECTBO, MOAMHOMECTBO,
onepauun Hag MHOXeCTBaMM1; YMeHMe UCNo1b30BaTb
TEOPETUKO-MHOMECTBEHHbIM annapaT A8 OnncaHuaA peabHbIX
NpPOL,ECCOB U ABNIEHUIN NPU peLLleHnn 33434, B TOM Ymcne ns
Apyrnx yuebHbIx NpeameToB;

- YMeTb ONepMpoBaTb NOHATUAMM: rpad, CBA3HbIN rpad, AepeBo,
UMKA, rpad Ha NIOCKOCTU; yMeHUe 3a4aBaTb M ONUCbIBaTb rpadbl
pa3NMYHbIMM CNOCOBaMM; NCNOIb30BaTb Fpadbl MPU peLleHnn
33av;

- yMmeTb CBOOOAHO ONepMpoBaTb NOHATUAMMU: COYETaHME,
nepecTaHOBKaA, YNC/I0 COYETAHUMN, YNCNIO NEPECTAaHOBOK; BUHOM
HblOTOHa; ymeHMe NPUMeEHSATb KOMOUHATOPHbIEe GaKTbl U
paccyXAeHWs ANA peleHnn 3a4ay;

-yMeTb ONepmpoBaTb MOHATUAMM: HAaTypasibHOE YNCAO, Lenoe
4YMCN0, OCTAaTOK MO MOAYH0, PaLMOHaNbHOE YMC/IO,
MPPaLMOHANbHOE YNCI0, MHOMECTBA HaTypanbHbIX, LeNblX,
PaLMOHANbHbIX, AEUCTBUTENbHbIX YMCEN; YMEHWNE UCNONb30BaTb
NPWU3HAKKW Ae/IMMOCTU, HAUMEHbLLMI 0bWMIA AennTens n
HaMMmeHblLee obuiee KpaTHoe, anroputm EBKAnaa npu peweHnm
33/4a4; 3HAaKOMCTBO C Pa3/INYHbIMU NO3ULMOHHBIMW CUCTEMAMM
CYMCNEeHUS;

- YyMeTb CBOOOAHO ONepMpoBaTb NOHATUAMM: CTEMEHb C Le/IbiM
rnokasaTenem, KOpeHb HaTypasibHOM CTeNeHu, CTeNeHb C

PaunoOHaIibHbIM NOKa3aTeNEM, CTENEHDL C AEVICTBMTeﬂbeIM




(BelecTBEHHbIM) NOKa3aTeiem, 1orapnudm Yncna, CUHYC,
KOCWHYC M TAaHTEHC NPOU3BOIbHOIO YNCNA;

- YMETb ONepMpoBaTb NOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpa3oBaHue, ypaBHEHME, HEPABEHCTBO, CMCTEMA
YPaBHEHWIH N HEPABEHCTB, PAaBHOCUIbHOCTb YPaBHEHMWA,
HepaBEHCTB M CUCTEM, PaLMOHaNbHbIE, MPPALLMOHANbHbIE,
nokasaTesnbHble, CTeNeHHble, Iorapudmmyeckue,
TPUrOHOMETPUYECKME YPABHEHMA, HEPABEHCTBA U CUCTEMDI;
yMeHWe pellaTb YpaBHEHUA, HEPABEHCTBA U CUCTEMbI C
NMOMOLLbIO PA3/INYHbBIX MPUEMOB; PELLATb YPaBHEHUA,
HEepaBeHCTBA M CUCTEMbI C MAPaMETPOM; NPUMEHATb YPAaBHEHMUS,
HEepaBEeHCTBa, X CUCTEMbI ANA PELIEHNA MAaTEMATUYECKMX 3a4au
M 33434 U3 PasINyHbIX 061acTei HayKn U peanbHOM KU3HU;
-yMeTb cBO6OAHO ONepmnpoBaTb NOHATUAMMU: TPAdUK GYHKLMMK,
obpaTHas GyHKUMA, KOMNO3ULUA GYHKUMNA, NUHENHaA yHKLUMSA,
KBagpaTUYHaa GyHKLMA, cTeNeHHana GyHKLMA C LebiM
nokasaTenem, TPUroHOMeTpuyeckne GyHKLUKN, 06 paTHble
TPUroHOMeTpuYecKme GyHKLMM, MOKasaTeNbHasA U
norapnpmmyeckas GYHKUUK; YMEHUE CTPOUTb FPadUKN GYHKLNIA,
BbINO/IHATL Npeobpa3oBaHuns rpaduKoB GyHKUNI;

YMEHMeE NCNOMb30BaTb rPAadUKM GYHKUMI ANA N3YyHEHUR
MPOLLECCOB M 3aBUCMMOCTEN NPU PeLIeHMM 33434 U3 APpYTuX
y4ebHbIX NPeAMETOB U U3 PeasibHOM KU3HU; BblparkaTb
bopmMynaMn 3aBUCUMOCTU MEXKAY BENUYUHAMMU;

yMmeHue cBo6OAHO onepmnpoBaTb MOHATUAMMU: YETHOCTb GYHKL MM,
NepUoOANYHOCTb GYHKLMK, OrPaHUYEHHOCTb GYHKLUN,

MOHOTOHHOCTb QYHKLMK, IKCTpEMYM GYHKUUM, Hanbonbluee u
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HanMeHbllee 3HaYeHMA GYHKLUM Ha MPOMEKYTKE; YMEHMUE
NpPoBOAUTb UccieaoBaHne GYHKUUY;

YMEHME MCMOJIb30BaTb CBOMCTBA U rpadpuKn GyHKUNI ans
pelleHns ypaBHEHNIM, HEPABEHCTB M 33434 C NapameTpamu;
n306parkaTb Ha KOOPAUHATHOM NJIOCKOCTU MHOXECTBA pPeLleHni
VPaBHEHWI, HEPABEHCTB U UX CUCTEM;

- yMeTb cBO60OAHO ONepmnpoBaTb NOHATUAMM:
nocnesoBaTe/IbHOCTb, apnudMeTUYecKan Nporpeccus,
reomeTpuyeckan nporpeccma, 6eckoHe4yHo ybbiBatoLwan
reomeTpuyeckan nporpeccus; ymeHue 3a4aBatb
nocnefo0BaTeIbHOCTU, B TOM YMC/E C MOMOLLbIO PEKYPPEHTHbIX
$opmyn;

- YMeTb ONepMpoBaTb NOHATUAMM: HENPEPLIBHOCTb PYHKLMMK,
acMMNTOTbI rpadmKa GyHKLMK, NepBasn M BTOpasa NPon3BogHan
OYHKLUNU, TeOMETPUYECKUA N GU3UYECKUIA CMbICA MPOU3BOAHOMN,
nepBoobpasHasn, onpeaesieHHbIA MHTerpan; yMeHne HaxoauTb
acMMNTOTbI rpadmKa GYHKLMN; YMEHME BbIYUCAATL MPOU3BOAHbIE
CYMMbl, NPOU3BEAEHNSA, YACTHOrO U KOMNO3NLUN PYHKLMUNA,
Haxo4MTb ypaBHEHME KacaTeNbHOM K rpadmKy GyHKUMK;
YMeHWe MCNoNb30BaTb MPON3BOAHYIO ANA UCCNea0BaHMA
bYHKUMNA, ANA HAXOXKAEHNA HAaUYYLLEero pelweHuns B
NPWUKNaAHbIX, B TOM YMC/E COLMANbHO-3KOHOMUYECKUX U
du13MYecKknx 3agavax, Ans onpeneneHns CKOPoCTU N YCKOPEHUS;
Haxo4uTb NaowWwaamn n o6bembl GUryp ¢ NOMOLLbIO MHTErpana;
npUBOAUTL NPUMEPbI MaTEMATUYECKOTO MOAENIMPOBAHMA C
nomoupto gudpdepeHuUnanbHbiX YPaBHEHNN;
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- YMETb ONepMpoBaTb NOHATUAMM: KOMMNIEKCHOE YMCNO,
CONps*KEHHble KOMMJIEKCHbIE YNCNA, MOAY/Ib U APTYMEHT
KOMMNIEKCHOTO Yncna, Gopma 3anmcu KOMMNAEKCHbBIX Yncen
(reomeTpuyeckasn, TPUroHoOMeTpMUecKas 1 anrebpaunyeckasn);
YMEeTb NPOM3BOANTb apudmeTnyecKme AencTBus ¢
KOMMNIEKCHbIMW YNCTaMU; NPUBOAUTDL NPUMEPbI MCNONb30BaHMA
KOMMNEKCHbIX Yncen;

- YyMeTb CBOOOAHO ONepMpoBaTb NOHATUAMMU: cpeaHee
apudmeTnyeckoe, meanaHa, Hanbonbluee N HAMMEHbLLEE
3HaYeHuA, pa3max, AMCNepcus, CTaHAApPTHOE OTK/IOHEeHWe AnA
OMUCaHMA YNCNOBbIX AAHHbIX; YMEHUE UCCNef0BaTb
CTAaTUCTUYECKME AaHHble, B TOM YNC/E C MPUMEHEHUEM
rpaduyecknx MeToLoB M SNEKTPOHHbIX CPeACcTB; rpadpuyeckm
nccnenoBaTb COBMECTHbIE HAbNOAEHMA C MOMOLLbIO Anarpamm
paccevBaHuWA U IMHENHON perpeccuiu;

- YMETb HaX0A4MTb BEPOATHOCTU COOBITUIM C UCMNOIb30BAHNEM
rpaduyecknx MeToLoB; MPUMEHATb A1A pelueHns 3a4a4
bOPMYbl CNOXKEHUA N YMHOXEHUA BEPOATHOCTEN, dopmyny
NoJIHOM BepOATHOCTH, dopmyny bepHynnm, KombuHaTopHble
¢daKTbl U POpMYbl; OLLEHNBATb BEPOSATHOCTM PeaNbHbIX COObITUIA;
YMeHMe onepmpoBaTb MOHATUAMMU: CYYaMHaA BENUYMHA,
pacnpefeneHne BEpOATHOCTEN, MaTEMATUUYECKOE OXNAAHWUE,
AMCNepcus U CTaHAAPTHOE OTKJIOHEHWE CTy4aHOW BENNYMHDI,
bYHKUMKM pacnpeseneHna n NI10THOCTM PaBHOMEPHOTO,
MOKa3aTeNbHOro U HOPMAIbHOTO pacnpeaeneHuin; ymeHune
MCNONb30BaTb CBOMCTBA M3YYEHHbIX pacnpegeneHui gnsa

peweHna 3aaa4;, 3SHaKOMCTBO C NOHATUAMMU: 3aKOH 6onbLIMX
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yncen, MeToabl BbIGOPOUYHbIX UCCNeA0BaHUIA; YMEHWE NPUBOAUTL
npUMepbl NPOSABAEHUA 3aKOHa BO/bLLMX YMCEN B NPUPOAHbIX U
0OLLLEeCTBEHHbIX AB/IEHUAX;

- yMeTb CBOBOZHO ONepMpoBaTb NOHATUAMM: TOUKA, NPAMas,
NAOCKOCTb, MPOCTPAHCTBO, OTPE3OK, N1y4, NAOCKUIA yron,
NBYrpaHHbIN Yron, TPeXrpaHHbIN YroJ, nepeceKkarouimecs,
napannefibHble U CKpeLLMBatoLLMeca NpamMmble, Napanne/ibHoCTb U
nepneHAUKYASPHOCTb NPAMbIX U NJIOCKOCTEN, YTON1 MeXKay
NPAMbIMW, YFON1 MEXKAY NPAMOM U NAOCKOCTbIO, YTON MeXAay
NAOCKOCTAMMW; YMEHME UCNONb30BaTb NPU peLleHnn 3aaa4
n3y4yeHHble GpaKTbl U TeOpEeMbl NNAHUMETPUU; YMEHME OLEHUBATb
pa3mepbl 06BHEKTOB B OKPYXKaloLLEeM MUPE; YMEeHMe onepupoBaThb
NOHATUAMMU: MHOTOTPaHHUK, CEY4eHMe MHOTOrPaHHUKa,
NpPaBUNbHbIA MHOTOrPaHHUK, NpU3Ma, Nnupamuaa, durypa u
NoBEepPXHOCTb BpalleHuA, LMANHAP, KOHYC, Wwap, chepa,
pa3BepTKa NOBEPXHOCTM, CEYEHMA KOHYCa M LMAMHAPA,
napannenbHble OCY AN OCHOBAHMIO, CEYEeHME Wapa, NJOCKOCTb,
Kacatowanca chepbl, UUANHAPA, KOHYCA; YMEHUe CTPOUTb
ceyeHMe MHOrorpaHHuKa, n3obpaskaTb MHOrorpaHHUKK, GUrypbl
N NOBEPXHOCTM BPALLEHUNSA, UX CEYEHUA, B TOM YMCE C MOMOLLbIO
SNEKTPOHHbIX CPEACTB; yMEHNE NPUMEHATL CBOMCTBA
reomeTpuyeckux Gpuryp, camoctoaTenbHo GpopMynnpoBaTh
onpeaeneHus nsydyaemoix ¢puryp, BblABuraTb rmnoTesbl o
CBOMCTBAX M NPU3HaKax reomeTpuyecknx ¢puryp, o6ocHoBbIBaTbL
WA ONpoBepraTb UX; YMeHNe NPoBOAUTbL KnaccuduKauuio puryp
No Pa3NYHbIM NPU3HAKaM, BbINONHATL HEOBX0AMMbIEe

A0MNO/THUTEIbHbIE NOCTPOEHUA;
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- yMeTb cBO6OAHO OnepmMpoBaTb NOHATUAMMU: NAOLWALb GUTYpPbI,
0b6bem PuUrypbl, BEIMYMHA Yyria, PacCTOAHME OT TOUYKM A0
N/IOCKOCTU, PACCTOSHUE MEXAY NPAMbIMU, PAaCCTOSHUE MEXAY
NJIOCKOCTAMM, Nowaab cdepbl, NAOWaLb NOBEPXHOCTU
nupammapbl, NPU3Mbl, KOHYCa, UMANHAPa, 06bem Kyba,
NPAMOYro/IbHOro Napanasienenunesa, NMpamuabl, NPU3Mbl,
UMAWHAPA, KOHYCA, Wapa; YMeHUe HaxoauTb OTHOLWEHWNE
06bemoB NoA06HbIX duryp;

- yMeTb CBOOOZAHO ONepMpoBaTb NOHATUAMM: ABUKEHME,
napannenbHbI NepeHoc, CMMMETPMA Ha NJIOCKOCTU U B
NpoCTPaHCTBe, NOBOPOT, NpeobpasoBaHmne nofobua, nogobHble
burypbl; ymeHWe pacno3HaBaTb paBHble M NOA0OHbIE GUrypbl, B
TOM YnC/ie B NPUPOAE, UCKYCCTBE, apXUTEKTYPE; YyMeHNe
MCNoab30BaTb FEOMETPUYECKME OTHOLIEHWNA, HAXOAUTb
reomeTpuyecKkme BeMYnHbI (4a1Ha, yroa, naowaab, o06bem) npu
peleHnmn 3a4a4 U3 gpyrnx y4ebHbIx NpeamMmeToB U U3 peasibHoM
MKU3HU;

- YyMeTb CBOOOZHO ONepMpoBaTb NOHATUAMM: NPAMOYFrO/bHAA
CUCTeMa KOOpAMHaT, BEKTOP, KOOPAMHATbI TOYKM, KOOPAMHATbI
BEKTOPa, CyMMa BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YNCAO,
pa3noxeHue BeKTopa no 6asuncy, ckanapHoe NnponsseaeHue,
BEKTOPHOE Npon3BeAeHMe, YroN MeXay BEKTOpaMun; yMeHue
NCNo/ab30BaTb BEKTOPHbIN M KOOPAMHATHbIV MeToA, ANA peLleHmn
reomeTpuYecKmx 3aad 1 3a4a4 Apyrux yuyebHbix npeameTos;
onepuMpoBaTb NOHATUAMMK: MaTpuua 2x2 1 3x3, onpeaenntenb
MaTpPULbl, FEOMETPUYECKUI CMbICN ONpeaennTens;
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- YMEeTb MOZENMPOBATb PeasibHble CUTYyauumn Ha A3blKe
MaTeMaTUKK; COCTaBNATb BblPAXKeHUA, ypaBHEHUA, HEPABEHCTBA
N UX CUCTEMbI NO YC/IOBUIO 334341, UCCNeA0BaTb MOCTPOEHHbIe
MOZAENN C UCNOb30BaHMEM annapaTa anrebpol,
MHTEpPNpPeTUPOBaTb MNOYYEHHbIN Pe3ynbTaT; CTPOUTb
MaTeMaTUYECKME MOLENN C MOMOLLbIO FEOMETPUYECKUX NOHATUM
W BE/IMYMH, peLlaTb CBA3aHHbIE C HUMW MPaKTUYECKMNe 3a4a4u;
COCTaB/IATb BEPOATHOCTHYHO MOZENb U UHTEPNPETUPOBATD
NOJIyYEHHbI pe3ynbTaT; pewaTb NPUKNALHbIe 3a4a4M
CpeACTBaMM MaTeMaTMYEeCKOro aHaansa, B TOM uncnie
COLMANbHO-9KOHOMMUYECKOTO U PU3NYECKOTO XapaKTepa;

- yMeHMe BbIOMPaTb NOAXOAALLNN METOA ANA PELEHNA 3a4a4u;
NOHWUMaHWE 3HAYMMOCTU MaTEMATUKKN B U3YHEHUWN MPUPOLHbIX U
06LLecTBEHHbIX NPOLECCOB M ABNAEHWUI; YMEHWE PAacno3HaBaTb
npoABAEHNE 3aKOHOB MAaTEMATUKM B UCKYCCTBE, YyMEHMeE
NPUBOAMUTL MPUMEPbI MaTEMATUUYECKUX OTKPbITUA POCCUMNCKON U
MMUPOBOMN MaTEMATUYECKOMN HayKK

OK 02 Mcnonb3oBaTb
COBpEeMeHHble cpeacTBa
NOWUCKa, aHan13a u
NHTepnpeTauum nHdopmaumm,
N MHGOPMALLMOHHbIE
TEXHONOTNU ANA BbINONHEHUA
3aga4y npodeccnoHanbHoOM
neATeNbHOCTH

B obnactn LEHHOCTU HAYYHOIO NO3HAHUA!

-cbOpMMPOBAHHOCTb MWPOBO33pEHMUS,
COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
Pa3sBUTUA HAyKM W  OBOLLECTBEHHOW MPAKTUKM,
OCHOBaHHOTO Ha Avanore KyNbTyp,

CNocobCTBYIOLLEIO OCO3HAHUIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME A3bIKOBOM M YMTATE/NIbCKOM
KY/NIbTypbl Kak CpeacTBa B3aMMOLEMNCTBUA MEKAY
N0AbMU U NO3HAHMA MUPA;

- YyMeTb OnepuvpoBaTb MNOHATUAMMW: paLMOHaNbHAA OYHKLUMA,
nokasaTenbHasa QyHKUMA, cTeneHHasa GyHKUmA, norapudmmyeckan
bYHKUMA, TPUroHOMETpUYECcKMe PyHKLUMUKM, 0bpaTHble PYyHKUMK;
YMeHUMe CTpouTb rpadukm M3ydeHHbIX GYHKLMIA, MCNONb30BATb
rpaduKM NpuM M3y4eHMU MpPOLLECCOB W 3aBUCMMOCTEN, Mpwm
peweHnn 33434 U3 Apyrux yy4ebHbix npegmeToB M 3343y U3
peanbHOM }KM3HU; BblpaxKaTb GOPMYaMMU 3aBUCUMOCTU MEKIY
BE/IMYMHAMMU;

- YMETb OnepunpoBaTtb NMOHATUAMMWU: TOXKAOECTBO, TOXAECTBEHHOE

npeobpasoBaHue, ypaBHEHWNE, HEPABEHCTBO, CUCTEMA YPABHEHWM
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- OCO3HaHWe LUEHHOCTM Hay4HON [AeATeNnbHOCTH,

rOTOBHOCTb OCYLLLeCTBNATb NPOEKTHYO n
nccnenoBaTebCKyto AeATeNIbHOCTb UHAMBUAYANIbHO
n B rpynne.
OBnageHue YHUBEPCaNbHbIMM yyebHbIMMK
NO3HaBaTe/IbHbIMU AENCTBUAMMU:

B) paboTa c uHdopmaumei:

- BNaAeTb HaBblkaMW NONYYEHUAs UHPOPMaLUN U3
MCTOYHMKOB  PasHbIX TWUMOB, CaMOCTOATE/IbHO
OCYLLLECTBNATb MOWUCK, aHa/NWU3, CUCTEMATM3ALMNIO U
WHTepnpeTauuio MHGOPMaLMM Pa3NNYHbIX BULOB U
bopm npeacraBneHns;

- C034,aBaTb TEKCTbI B Pa3/IMYHbIX GOpMaTax C y4eTOM
Ha3HaYeHUa UHPOPMaLUM U LEeNeBON ayauTopuM,

BblIBMpas onTUManbHylo GopmMy NpeacTaBieHMA U

BU3yanansauunu;
- OoUueHnBaTb A0CTOBEPHOCTD, NETMTUMHOCTb
MHd)OpMaLI,MM, ee CcooTBeTCcTBMEe MnpasBoBbiM U

MOPaZIbHO-3TUYECKMM HOPpMaAM,

Mcnonb3oBatb CpeacTsa MHd)OpMaLI,MOHHbIX n

KOMMYHUKaUNOHHbIX TEXHONOIMNIA B peweHnun
KOTHUTUBHDbIX, KOMMYHUKATUBHDbIX 7
OPraHN3aynoOHHbIX 3a4a4 C CO6J'IIOA€HM€M

TPpebOBaHMN 3PrOHOMUKN, TEXHUKU HGE30MNacHOCTH,

M HepaBeHCTB, PaBHOCWIbHOCTb YPABHEHMWIN, HEPABEHCTB M

Cncrtem, paunoHanbHble, WpPpPaUMNOHa/IbHble, MNOKa3aTe/ibHble,

cTeneHHble, norapmd):v\mqecume, TPUroHomeTpu4yeckme
ypaBHEeHWNA, HepaBeHCTBa N CUCTEMbI; YMETb peLlaTb YpaBHEHUA,
HepaBeHCTBA U CUCTEMbI C MOMOLWbBIO PA3/IUYHBIX MPUEMOB,;
pewaTtb ypaBHEHWA, HEPaABEHCTBA U CUCTEMbLI C MAPAMETPOM;
NMPUMEHATb YpaBHEHWNA, HEPABEHCTBA, UX CUCTEMbI ONA pelleHnA

MaTeMaTUYECKUX 3a4a4 N 3a4a4 U3 Pa3/INYHbIX obnacrei HayKn n

peanbHOM }KU3HW;
- ymeTb cBO6OAHO oOnepuMpoBaTb MOHATUAMU: OBUNKEHWE,
napannenbHbll NEepeHoc, CUMMETPUA Ha MNJIOCKOCTU UM B

NPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHne Noaobusa, noaobHbie
burypbl; yMmeTb pacno3HaBaTb paBHble M NoA06HbIe GUrypbl, B TOM
unucne B NPUPOAE, UCKYCCTBE, apXMTEKTYPE; YMETb UCNONb30BaTh
reoOMeTpuYeckme  OTHOLIEHWUS,, HaxoAWUTb reoMeTpUYecKue
BE/NYUHbI (AMHA, yron, naowagb, o6bem) Npu pelieHnm 3agad

N3 gpyrux yuebHbIx NpeamMmeToB 1 U3 peasibHOM KU3HU

TUIMEHbI,  pecypcocbepelkeHnsa, MpPaBOBbIX U
STUYECKMX  HOPM, HOpPM  MHPOPMALMOHHOM
besonacHocTy;
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- B/1aAeTb HaBblKaMW pPaCMoO3HaBaHUWA W 3alUTbI

nHbopmauum, uHPopmaumoHHoM 6HesonacHocTH

JTINYHOCTU

OK 03 MNnaHmnpoBaTb n
peanun3oBbiBaTb cO6CTBEHHOE
npodeccmoHanbHoe 1
NIMYHOCTHOE Pa3BUTHUE,
npeanpuHMMaTENbCKYHO
NeATeIbHOCTb B
npodeccMoHanbHOM cohepe,
MCNONb30BaTb 3HAHMA MO
dUHaAHCOBOM rPaMOTHOCTU B
Pa3/INYHbIX XKU3HEHHbIX
CUTyaLMaXx

B 06/1acTU yXOBHO-HPABCTBEHHOMO BOCMUTAHMA:

-- cHOpPMMPOBAHHOCTb HPABCTBEHHOrO CO3HaHMUS,
S5TUYECKOro NoBeAeHus;

- CNOCOBHOCTb OLLEHMBATL CUTYaLMIO U MPUHUMATD
OCO3HaHHble  peleHnsi,  OPUEHTMPYACb  Ha
MOpPaNbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTU;

- OCO3HaHWE JINYHOTO BKNaAa B MNOCTPOEHUE
yCTOMUYMBOro byayLero;

- OTBETCTBEHHOE OTHOWEHNE K CBOUM poauUTeNnAam 1

- YMETb onepupoBaTb NOHATUAMM: paLMOHabHbIE,
MppPaunOHanbHble, noKasaTe/bHble, CTeneHHble,
norapudmmyeckme,  TPUTOHOMETPUYECKUE  YpPaBHEHMA U
HepaBEeHCTBa, UX CUCTEMDbI;

- YMeTb OnepupoBaTb MNOHATUAMW: MHOFOFPaHHUK, cevyeHue

MHOTrOrpaHHWKa, Kyb, napannenenunen, npusma, nMpamuaa,
¢durypa 1 NnoBepxXHOCTb BpaLLEHUA, UMANHAP, KOHYC, Wap, coepa,
ceyeHMa ¢uUrypbl BpallleHMA, MAOCKOCTb, Kacatowasaca coepbl,
UMAWHAPA, KOHYCa, NAolWaab NOBEPXHOCTU NUPamMUAbl, NPU3MBI,

(Mnn) ApyrMm yneHam cembu, CO34aHUI0 CEMbWU Ha

OCHOBE  OCO3HAHHOrO  MPUHATMA  LEHHOCTeMn
CEMEMHON KW3HU B COOTBETCTBUM C TPAAULUAMMK
Hapogos Poccuu;

OBnageHne yHUBEPCANbHbIMU  PEryNATUBHbLIMU
nencTBMamu:

a) camoopraHm3aums:

- CAMOCTOATE/IbHO OCYLLECTBAATb NO3HABATE/IbHYHO
NeATeNbHOCTb, BbIABNATL Npobnembl, CTaBUTb U
dopmynmpoBaTb cobCTBEHHbIE 3aga4m B
06pa3oBaTeNbHON AEATENbHOCTU U XKU3HEHHbIX

CUTyaUHnNAX;

KOHyCa, UWINHAPA], coepbl, o0bbem  Kyba,

napannenenunena, nupamuabl,

naowaab
NPAMOYro/IbHOrO npU3mbl,
UMAWHAPA, KOHYCa, LWapa; YyMmeHue n3obpakaTb MHOTOTPaHHUKK U
NOBEPXHOCTU BPALLEHUA, UX CEYEHMA OT PYKU, C MNOMOLLbHO
YEepPTEXKHbIX MHCTPYMEHTOB M 3/1EKTPOHHbLIX CPeacTB; YMETb
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMETb Pacrno3HaBaTb

npaBuibHbleé MHOTONrPaHHUKN,

yMeTb OMepupoBaTb MNOHATUAMM: MNPAMOYrosibHasA CUCTEMA
KOOPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNspHOe Npou3BeAEeHWe, Yros Mexay BeKTopamu, cymma

BEKTOpPOB, nMNpoussegeHNeE BEKTOPA HaA 4YUCNO; HaxoauTb C

NMOMOLLBIO U3yYeHHbIX GopMy KOOPAMHATbLI CEpeaUHbI OTPE3Ka,

pPacCToAHMNE meXay ABYyMA TOYKaMU
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- CaMOCTOATE/IbHO COCTaBNATb MNAaH pelleHun
npobnembl C Yy4eTOM WMEHLMNXCA PEecypcos,
COOCTBEHHbIX BO3MOXKHOCTEN U NpeanoYTEHNN;

- laBaTb OL,EHKY HOBbIM CUTYaUUAM;
cnocobcTBoBaTb GOPMMPOBAHUIO U NPOSABAEHMUIO
LWUMPOKON 3pyaAnLMM B pasHbix 06/1acTAX 3HaAHMW,
NOCTOSAHHO MOBbIWATb CBOM 06pPa30BaTeNbHbIA U
KY/1bTYPHbI YPOBEHb;

6) CaMOKOHTPO/b:

MCNONb30BaTb NpuemMbl pedNekcun [NA OLEHKM
cuTyaumu, Bbibopa BEPHOro peLleHus;

- YMeTb OUEHWMBATb PWUCKM U CBOEBPEMEHHO
NPUHUMATb PeLIEHMA MO UX CHUKEHMUIO;

B) SMOLMOHANbHBIN MHTENNEKT, NpeAnonaratoLwmnii
chOpPMMPOBAHHOCTb:

BHYTPEHHEN MOTUBAL MY, BK/ItOYAtOLLLEM
CTPpEMNIEHME K [OOCTUXKEHWUIO LEAn Uu  ycnexy,
ONTUMMU3M, MHULNATUBHOCTb, YMEHME AeNCTBOBATb,
NCXOAA N3 CBOMX BO3SMOXKHOCTE;

- 3MNaTMK, BKAKOYAOWEN CNOCOBHOCTb MOHMMATb
SMOLMOHANbHOE COCTOAHWUE APYIUX, YYNTbIBATb €r0
NpW OCYLLECTBAEHUN KOMMYHMKaALMKU, CNOCOBHOCTD
K COYYBCTBMIO U COMEPEKUBAHMIO;

- COLMANbHbIX HAaBbIKOB, BK/OYAIOLLMX CNOCOOHOCTb
BbICTPAMBaTb OTHOLWEHUA C APYTMMU  NO4bMMU,
3a60TUTbCA, NPOABAATL MHTEPEC W paspewaTb

KOHOAMKTbI
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OK 04 3¢deKTnBHO
B3aMMO/,eiCcTBOBaTb U
paboTaTb B KOJIIEKTUBE U
KOMaHAe

FTOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOATE/IbHOCTU U

camoonpeseneHunto;
-OoB/flafeHune HaBblKaMu yyebHo-
NCCNeaoBaTe/IbCKOM, MPOEKTHOW WU  coumasibHOM
neAaTeNbHOCTYH;

OBI'IaLI,eH ne yHmBepCcasibHbIMN KOMMYHUKATUBHbIMU

nencTBnsMun:
6) coBMecTHan AeATeNbHOCTb:
- MNOHMMAaTb W UCNONb30BaTb MPEMMYLLECTBa

KOMaHAHOW U MHAMBUAYaNbHON PaboTbl;

- NPWUHMMATb LEAM COBMECTHOW AeATeNbHOCTY,
OpraHM30BbIBaTb U KOOPAUHMPOBATb AEUCTBMA MO
€e [OOCTUXKEHUIO: COCTaBNATb NAaH AeNCTBUN,
pacnpefensitb Po/iv C y4eTOM MHEHUI YYaCTHUKOB
06CyKAaTb pe3ynbTaTbl COBMECTHOM paboThbl;

- KOOPAUHNPOBATb N BbIMNOJIHATbL pa60Ty B ycnosuax

peanbHOro, BUPTYa/ZIbHOIo " KOM6MHMpOBaHHOFO
B3aMMO,CI,e[;1CTBMF|,'
-  OCyWwecCcTBnATb NO3NTUBHOE CTpaTern4eckoe

noBeAeHWe B PA3/IMYHbLIX CUTyaLMAX, MNPOABAATD
TBOPYECTBO U BOOOparKeHUe, 6bITb MHULMATUBHBIM.
OBnafeHe  YHUBEPCANbHbIMU  PEryasTUBHbIMU
nencTBMamu:

r) npuHATHE ceba n Apyrux ntoaen:

- MPMHMMATb MOTMBbI U apPryMeHTbl APYrUX NOAeN

npun aHann3e pe3ynbtaTtoB 4EATE/NIbHOCTH,

- YMETb OnepupoBaTb NOHATUAMM: CIYYANHbIMA ONbIT U CAyYanHOe
cobbiThe, BEPOATHOCTb CAYYaMHOro cOobbITUA; YMETb BbIYMCAATH)
BEPOATHOCTb C  MCNONb30BaHMEM rpadUyecKUx MeToA0B;
NPMMEHATb POPMYJIbl CNOKEHUA U YMHOXKEHUS BEPOATHOCTEW,
KOMOWHaTOpHble aKTbl

n Gopmynbl Npu pelweHuM 3aaav;

OLUEHMNBATb BEPOATHOCTU peaJibHbIX CO6bITVI[;1,' 3HAaKOMCTBO CO

Cﬂyqal)llelMM BE/IMYNHAMU; YMEHME NPUBOAUTL MNPUMEPDLI
npoAasBaeHnA 3aKOHa 6onblunx 4ucen B npupoaHbIX U
O6LL|,eCTBeHHbIX ABNEeHnNAX;

- YMETb CBO6OAHO onepunpoBaTtb NOHATUAMMWU: CTEMEHDb C LLE/IbIM

NOKa3saTtesnem, KOpPEeHb HaTypaanoﬁ cteneHn, cteneHb C

paLMOHaNbHbIM NOKas3aTesNieM, CTeneHb C AeUCTBUTENbHbIM
(BewecTBeHHbIM) NOKasaTenem, norapudm Yncna, CUHYC, KOCUHYC
M TaHreHC NPOU3BO/IbLHOIO YUCNa;

- YMeTb CBOHOAHO OMepupoBaTb MOHATUAMMU: TPAadUK GYHKUUN,

o6paTHas GYHKLMA, KOMNO3NLMA GYHKUMI, AMHENHaA GYyHKUMS,

KBaApaTMYHAa OyHKUMA, cTeneHHas QyHKUMA ¢ LenbiMm
NnoKasatenem, TPUrOHOMETpuYeckne  GyHKLMKM, obpaTHble
TPUrOHOMETpPUYECKME byHKLMMK, noKasaTte/ibHas Z

norapnommyeckas GyHKUUU; YMETb CTPOUTb FpaduKmn GyHKUMNM,
BbINO/IHATL Npeobpa3oBaHuns rpaduKoB GyHKUNI;

rpadumkn  GyHKUMM  ans
MPOLLeCCOB WM 3aBUCMMOCTEM MNpU peLeHUN 33434 U3 APYrux

YMETb WNCMNOJIb30BATb n3yvyeHunA

y4ebHbIX NpegMeToB W M3  peanbHON KWU3HM; BbIPAXKaTh|

bopmynamm 3aBUCMMOCTU MEXKAY BENNYMHAMMU;

- cBOBOAHO oOnepuMpoBaTb MOHATUAMMU: YETHOCTb QYHKLMUMK,

NepuoANYHOCTb byHKUMM,

byHKUMMK, OrpaHMYeHHOCTb
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- NpM3HaBaTb CBOE NPaBO M NPABO APYrMUX NtogeNn Ha
o6 KY;

- pa3BMBaTb CNOCOHHOCTb MOHMMATb MUP C NO3ULMUK
pyroro YyesoBekKa

MOHOTOHHOCTb QYHKLUMMK, IKCTPeMyM OYHKLMKW, Hanmbonbliee m

HaMMeHblUuee 3HayeHUs GQYHKLMM Ha MPOMENKYTKE; YMETH|
NpoBOAUTb UcCneaoBaHne GyHKUNNK;
- yMeTb WMCNONb30BaTb CBOMCTBA M rpaduku PyHKUMIA pna
PELWeHnA ypaBHEHWIN, HEpPaBEeHCTB M 33434 C MapameTpamu;
M306parkaTb HA KOOPANHATHOM NJIOCKOCTN MHOXECTBA PeLleHUin

VYPaBHEHWNI, HEPABEHCTB U UX CUCTEM

OK 05 OcyLLectBaATb YCTHYIO U
NMUCbMEHHYI0 KOMMYHUKaL MO
Ha rocyJapCTBEHHOM A3blKe
Poccuitckoin ®epepaumm ¢
y4eTom ocobeHHocTel
COLIMANbHOTO U KYNbTYPHOTO
KOHTEKCTa

B 06.1aCcTM 3CTETUYECKOrO BOCMUTAHUS:

- 3CTeTMYecKoe OTHOLWEeHUEe K MUPY, BKIKOYanA
5CcTeTMKY  6biTa, HAyY4YHOrO U TEXHWYECKOTO
TBOpYeCTBa, CMNopTa, Tpyda W OOLIECTBEHHbIX
OTHOLUEHWUN;

CNOCOBHOCTb BOCMPMHMMATbL pPas/iNyHble BUAbI
MCKYCCTBA, TPaANLMM N TBOPYECTBO CBOETO U APYrUX
HapoAOoB, OLWYLATb 3MOLMOHANbHOE BO3AENCTBUE
NCKYCCTBA;

- y6eKAEHHOCTb B 3HAYMMOCTU ANA SIMYHOCTU U
06LIecTBa OTEYECTBEHHOIO MU MMUPOBOTO MCKYCCTBA,
STHUYECKUX KYNbTYPHbIX TPaguuMiA M HAPOAHOrO
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPAXEHWIO B Pa3HbIX BUAAX
MCKYCCTBA, CTPEM/IIEHME NpPOABAATb  KayecTBa
TBOPYECKOMN INYHOCTH;

OBnageHue yHMBepCcaAbHbIMM KOMMYHUKATUBHbIMU

nencTemamm:

- YMETb OonepupoBaTb MOHATUAMU: cpeaHee apudMeTUyYecKoe,

MmegunaHa, Hanbosbliee W HaMMeHbluee 3Ha4YeHnAa, pasmax,

ancnepcuna, CrtaHA4apTHOE OTKNIOHEHMe  4YnCaioBoro Ha6opa;

yMmeHune N3B/IEKATD, NHTEePNPETUPOBATL MHpOopPMaLMIO,

npeAcTaBNeHHyl0 B Tabauuax, Ha Auarpammax, rpadukax,
OTparkalolLlylo CBOWCTBA peanbHbIX MNPOLECCOB M ABMEHUN;
npeAcTaBnATb MHGOPMALMIO C NOMOLLbIO Tabauy, n anarpamm;
nuccnegoBaTb  CTaTUCTMYECKME  AaHHble, B TOM  yucie C
NPUMeHeHneMm rpadpryeckmx MeTo40B U SNEKTPOHHbIX CPEACTB;

- YMeTb OMepupoBaTb MOHATUAMMU: TOYKA, NPAMasn, MAOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIA Yrosa, CKpelMBatowmeca npsambie,
napannenbHoOCTb U NePNEeHANUKYNAPHOCTb NPAMbIX U NOCKOCTEN,
YrON MeXAy NPAMbIMM, YTON MeXKAY NPAMON U NNOCKOCTbIO, YroN
MeXAy MNOCKOCTAMM, PacCTOAHME OT TOYKM [0 MAOCKOCTH,
paccTosHMe mexay NPAMbIMKW, PACCTOAHME MENKAY NNOCKOCTAMMU;
- YMeTb UCMONb30BaTb NPU PelleHnn 3a4a4 M3ydyeHHble GaKTbl U
TeopeMbl NN1aHUMETPUU; YMEHME OL,eHMBATb pa3Mepbl 06bEKTOB

OKPY*KatoLwero mmpa

a) obueHune:
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- OCYLLECTBNATb KOMMYHMKauMM BO Bcex cdepax
KU3HU;

- pacno3HaBaTb HeBepbanbHble CpeacTBa 06LEHMUs,
NMOHMMATb  3HayeHue

COLMaNbHbIX 3HAKOB,

pacno3HaBaTb npeanocbIIKK KOHOIUKTHbIX
CUTYaLNI U cMArYaTb KOHGAUKTbI;
- PasBEepPHYTO U JIOTMYHO W3NaraTb CBOK TOYKY)|

3PeHNA C NCNOJZIb30BAHMEM A3bIKOBbIX CPeaCTB

OK 06 MpoasnAaTb
rpa*KOaHCKO-NAaTPUOTUYECKYIO
No3ULLNIO, LEMOHCTPUPOBATD
0CO3HaHHOE NOBeAEHME Ha
OCHOBE TPAAMLMOHHbIX
06LLeYenoBeYecKmx
LEeHHOCTEN, B TOM YUCNIE C
Y4ETOM rapMOHM3aLLNM
MeXHaLMOHANbHbIX U
MEXPENNTMO3HbIX
OTHOLUEHWI, MPUMEHATD
CTaHAAPThI
QAHTUKOPPYNLMUOHHOIO
nosegeHun

- OCO3HaHMe  0Oy4yaloWMMUCA  POCCUIACKOM

I'paH-(,D,aHCKOl\;i NMOEHTUYHOCTH,

ueneHanpaBneHHoe pa3sutue BHyTpeHHeVI

nosnunn JINYHOCTH Ha OCHOBE AYXOBHOA

HPaBCTBEHHbIX LIEHHOCTEN Hapoaos Poccuitckoi
depepaumm, UCTOPUYECKUX

n HAaUMNOHAa/1IbHO-

KYNbTYPHbIX Tpaauuui, GopMMpPOBaHWE CUCTEMBI

3HAaUYMMbIX  LLEHHOCTHO-CMbIC/IOBbIX ~ YCTAHOBOK,
aHTUKOPPYNUUOHHOIO MWPOBO33PEHMUA,
NPaBOCO3HaHMUS, 9KO/I0rMYecKom KY/NbTypbl,

CNOCOBHOCTU CTaBUTb LEU U CTPOUTb KU3HEHHbIE
naaHbl;

B yacTu rpaxaaHCKoOro BoCnuTaHumA:

- 0CO3HaHWE CBOMX KOHCTUTYLMOHHbLIX NpaB W
0653aHHOCTEN, YBaXKEHME 3aKOHa M NPaBONOpPALKaA;
- NpUHATHE

TPaANUNOHHbIX HAaUWNOHa/bHbIX,

06LLL€‘-I€I'IOB€‘-I€CKVIX r'YMaHUCTUYECKUX n

AEMOKPATUYHECKUX LLEH HOCTeVI;

- YMETb OMepMpoBaTb NOHATUAMM: NPAMOYFO/IbHAA CUCTEMA
KOOPAMHAT, KOOPANHATBI TOUYKK, BEKTOP, KOOPANHATLI BEKTOPA,
CKaNApHOe NPOoM3BeEHME, YTON MEXAY BEKTOPAaMM, CYMMA
BEKTOPOB, NPOU3BEAEHNE BEKTOPA HAa YNC/I0; HAXOANUTD C
MOMOLLbIO M3yYeHHbIX GOPMYN KOOPAMHATbI CEPEANHDBI OTPE3KA,
paccToaHMe Mexay ABYMA TOYKaMu;

-yMeTb BblOMpPaTb NOAXOAAWMI U3YYEHHBIN METOA, AR PeLleHunA
3a/a4M, pacno3HaBaTb MaTemaTUyeckue GakTbl 1
MaTeMaTU4YeCcKne MOAENN B MPUPOAHbIX U 0B LLECTBEHHbIX
ABNEHUAX, B UCKYCCTBE; YMEHME NPUBOLUTL MPUMEPDI
MaTEMATMYECKMUX OTKPbITUA POCCUIACKOM U MUPOBOW
MaTeMaTUYECKOM HAYKM.

- YMEeTb ONepmpoBaTb MOHATUAMM: CYYaMHBIN ONbIT U CAYYaNHOe
cobbiTve, BEPOATHOCTb CNYYalMHOro cObbITUA; YMETb BbIYMCAATD
BEPOATHOCTb C  MCNO/MIb30BAaHMEM  TpadUyECKMX METOAOB;
NPUMEHATb GOPMY/ibl CNOXKEHUA U YMHOMKEHUA BEPOATHOCTEN,
KOMBUHaTOpHble aKTbl

n ¢dopmynbl Mpu pelweHun 3a[av;

OUueHMBATb BEPOATHOCTU peasibHbIX CO6bITVIl\;I,' 3HAaKOMCTBO CO

CNAYYaMHbIMW  BENIMYMHAMM; YMEHME NPUBOAUTL MPUMEpDI
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- rOTOBHOCTb NPOTMUBOCTOATb naeonornu
SKCTPEMM3MA, HaUMOHaNN3Ma, KceHodobun,
AVNCKPMMMHALMKN NO COUMANbHBIM, PEIUTMO3HbBIM,
PacoBbIM, HALLMOHANbHbIM NPU3HAKaM;

- TOTOBHOCTb BECTM COBMECTHYI [OeATe/IbHOCTb B
MHTepecax rpax4aHCcKoro obuecTsa, y4acTBOBaTb B
caMoynpaBaeHnn B obueobpasoBaTebHOM
OpraHn3aLnmn N AeTCKO-IOHOLECKUX OpPraHn3aLmaAx;
- yMeHMe B3auMMoAelncTBOBaTb C COLMaNbHbIMMU
WHCTUTYTaMM B COOTBETCTBMM C UX PYHKUMAMU U
Ha3HayeHuem;

- FOTOBHOCTb K TYMaHWTApPHOM W BONOHTEPCKOM
neaTeNbHOCTH;

NaTPUOTMYECKOTo BOCMUTAHUA:

- CPOPMMPOBAHHOCTb POCCUINCKOM FparkaaHCKOM
MAEHTUYHOCTKN, NAaTPUOTU3MA, YBAXKEHUA K CBOEMY)
Hapoay, YyBCTBa OTBETCTBEHHOCTM nepes PoanHomn,
ropAoCTV 3a CBOM Kpal, cBOO PoaunHy, CBOM A3bIK U
KYNbTypY, npownoe n HacToAwee
MHOroHaUMoHanbHOro Hapoga Poccuu;

- LUEHHOCTHOEe OTHOLWEHWEe K rocyAapCTBEHHbIM
CMMBOJIaM,  UCTOPUYECKOMY W MPUPOAHOMY
Hacneamilo, NaMATHMKAM, TPagUUMAM HapoaoB
Poccun, poctmxkeHmnam Poccum B HayKe, UCKycCTBe,
cnopTe, TEXHONOTUAX U TPYAE;

NPoOsBAEHUA 3aKoHa 6oNbluMX
06LLLEeCTBEHHbIX AB/IEHMUAX

yucen

B

NPUPOAHbIX

n
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- naeHaa ybexxaeHHOCTb, FOTOBHOCTb K C/IYXKEHUIO
n 3awute OteuyecTsa,
cyabby;

OCBOEHHbIE

OTBETCTBEHHOCTb 3a e€ro

obyyalowmMmmncas  mexnpeameTHble

MOHATUA W YHUBEpPCa/ibHble y4yebHble aencTeuA

(perynatusHbie, nosHaBaTe/ibHble,

KOMMYHMKaTUBHbIE);

- cnocobHocTb nx Mcnoab3oBaHUA B

No3HaBaTeNIbHOM n cou,maanoﬁ NPaKTUKe,

FOTOBHOCTb K CaMOCTOATE/IbHOMY NIaHUPOBAHUIO U
y4yebHol

OCyLLeCTBNEHUIO AeATENbHOCTHU,

opraHmMsauuM  y4yebHOro  coTpyaHuMyectBa €
neaarorMiyeckMmm paboTHUKaMK U CBEPCTHUKAMMU, K
y4acTuio B NoCTPOEHUMU NHAUBUAYANbHOMU
0bpa3oBaTebHOM TPAEKTOPUM;

- OBNlafieHne HaBblkaMK y4yebHo-
nccnenoBaTeIbCKOM, MPOEKTHOM M COLLMANbHOMN

0EATENBbHOCTHU

OK 07 CoaencrtBoBaTth
COXPaHEHWIO OKPYrKatoLLEen
cpenbl, pecypcocbeperkeHuto,
NPUMEHATb 3HaHMA 06
M3MEHEHUWN KANMaTA,
NPUHLMNbI BeperKnnBoro
npon3BoacTBa, 3PpPeKTUBHO
0encTBOBaTb B Ype3Bbl4aMHbIX

CUTYaumax

- He npuMHUMaTb AEeNCTBUA, NPUHOCAWME Bpes
OKpYy*Katowen cpeae;

- yMeTb NpPOrHo3vMpoBaTb HebnaronpusaTHble
SKOJIOrMYecKkMe nocneacTsma npegnpuHUMaeMsbix
nencTemMin, NpegoTBpaLwaTh MX;

- paclWMpUTb ONbIT AEATENbHOCTU IKONOrMYECKOM

HanpaB/1e€HHOCTU;

YyMeTb ONepupoBaTb MOHATUAMMU: GYHKLMS,

$yHKUMS,
UHTErpan,

HenpepbIBHan

npousBogHaa, nepBoobpasHasa, onpeaeneHHbIn

YMETb HaxoauTb NpPoun3BoLAHblIE 3N1E€MEHTAPHbDIX

d)yHKLI,Ml;'I, ncnonb3ya Cnpaso4vYHblie maTepuanbl; nccnenoBatb B
I'IpOCTEVILLIMX cny4vanax d)yHKLI,MVI Ha MOHOTOHHOCTb, HaxoAWTb

HanbonblmMe M HaMMeHbluMe 3HadeHua OYHKUMA; CTPOUTb

rpad)MKM MHOTro4a1eHoB C MCNOo/Ib30BaHNEM annaparta

MaTEMATUYECKOIro aHa/an3a, NpuMeHATb NpPoun3BOAHYHO NpuU

peweHnn 3a4a4 Ha ABUNXeHune, pewaTb NPaAKTUKOA|
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- paspabaTbiBaTb NAaH pelweHua npobniembl ¢
YY4ETOM aHa/n3a MMEIOLWMXCA MaTepUanbHbIX U
HemaTepuasibHbIX PECYPCOB;

- OCYWECTBAATb  Le/NeHanpaBAeHHbIM  MOWUCK
nepeHoca cpeact8 W cnocoboB AeWcTBUA B
npodeccnoHanbHyto cpeay;

- YMETb NEepPeHOCUTb 3HaHMA B MO3HABATE/IbHYIO U
NPaKTUYECKYIO0 061aCTUN KU3HEAEATEIbHOCTH;

- npepgaaratb HOBble MPOEKTbI, OLEHMBATb UAEN C
NO3MLUN HOBU3HbI, OPUTUHANBHOCTU, NPAKTUYECKOM
3HAYMMOCTU;

- fOaBaTb OUEHKY HOBbIM CUTyauUMAM, BHOCWUTb
KOPPEKTUBBI B OEeATeNbHOCTb, OLUEHMBaTb
COOTBETCTBME PE3yNbTaToB LEeNAM

OPUEHTUPOBAHHbIE 334a4M Ha Hambo/bluMe W HaMMeHbluue
3HAYEHWA, Ha HAaXOMXKAEHME NYTU, CKOPOCTU U YCKOPEHMUS;

- YMETb OMepupoBaTb MOHATUAMU: ABUMKEHME B NPOCTPAHCTBE,
nofobHble GuUrypbl B NPOCTPAHCTBE; MCNO/Nb30BaTb OTHOLIEHWE
naowager nosepxHocten M obbemoB NOAOOHbIX ¢uUryp npwm
peleHnn 3a4ay;

- YMEeTb BbIYMUCNATb FEOMETPUYECKME BENMYUHBLI (O/MHA, yron,
naowaap, ob6bem, nAOWAAb  MOBEPXHOCTWU),  UCMONb3YA
n3yyeHHble GOPMybl U METOADI

MK>...

3 MK ykasbisatotca B cootseTcTBMM ¢ PFOC CMO peannsyemolt npodeccum / cneumanbHoCT
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2. CTpyKTypa U cogeprkaHue obu,eobpasoBatenbHON AUCLUNINHDI

2.1. O6bem AnCUUNAKHDI U BUAbI Y4ebHOU PaboTbl

Bupg, yuebHoit paboTbl Obvem 8
yacax*

O6bem obpasoBaTeNnbHOM NPOrpammbl AUCLUNAUHDI 340

B T.u.

OcHOBHOe coaeprkaHue 278

BT. Y.

TeopeTnyeckoe obyyeHue 220

NpPaKTUYEeCKMe 3aHATUA 58

MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAepKaHUe (coaepkaHue 56

NPUKIAAHOro moagyns)

BT. Y.

TeopeTnyeckoe obyyeHue 4

NpaKTUYeCKMe 3aHATUA 52

MHausuayanbHbii npoeKT (0a/Hem)**

MpomerKyTouHan atrectauma (s3k3ameH) 6

Bo scex ayelikax co 38e3004Koli (*) (6 cnyuae eé Hanu4us) cnedyem ykazamos 06bem 4acos, a 8 cy4ae

omcymcmeus yoépams U3 crnucka

**) Ecnu npedycmompeH UHOUBUOYAbHbIU npoeKkm o ducyunauHe, NPo2pamma rno e2o

peaausayuu pa3pa6am blgeaemcsa omoesibHO
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2.2. TemaTuyeckuii NnaH u cogeprkaHne AUCUUNIAUHDI

CopeprkaHue yueb6Horo marepmana (ocHosHoe 1 npodeccuoHanbHo-

HaumeHoBaHue pas3aenos . O6bem dopmupyembie
OpPUEHTUPOBAHHOE), 1a60pPaTOpPHbIE U NPAKTUYECKUE 3aHATUA, NPUKAAAHOMK
uTeEMmM yacos KomneteHuuun
moaynb (Npu HaAnumum)
1 2 3 4

OcHOBHOe copep)KaHue
Paspen 1. MoBtOopeHue 20
Kypca MaTeMaTUKH

OCHOBHOWM LLUKObI

Tema 1.1 Coaep»aHue yyebHoro matepuana

Uenb n 3ag3a4M | basoBble 3HAHMA M YMEHMA NO MaTemaTuKe B NpPoPecCMoHanbHOW U B

MaTeMATUKMK npu | NoBCeAHEBHOM AeATENIbHOCTH.

OCBOEHMM CneunanbHOCTM | KombuHMpoBaHHOE 3aHATUE 2

Tema 1.2 CopeprkaHue yyebHoro matepmana OK-01, OK-02,

Yncna wn BbluucneHMA. | encTBUA Hag NONOKUTENbHBIMU U OTPULATENBHBIMU YUCNAMU, OObIKHOBEHHbIMU OK-03, OK-04,

BblpaxkeHua N | N AeCATUYHBIMKN APOBAMK. OK-05, OK-06,

npeobpasoBaHuA Leictensa co cteneHAMM, GOPMY/Ibl COKPALLEHHOTO YMHOMEHMUA. 2 OK-07
KomburHMpoBaHHOe 3aHATME MnK..2

Tema 1.3. MpodeccnoHanbHO-OpUEHTUPOBAHHOE CoAepiKaHue (coaeprKaHue NPUKAAZHOro

FeomeTpua Ha NIOCKOCTM | mMoAaynA)

Buabl NNOCKUX GUTYp M UX NAoLLALb.
MpPaKTUKO-OPUEHTUPOBAHHbIE 334a4M B Kypce reOMeTpumM Ha NIOCKOCTH 2

npaKTW-IeCKOE 3aHATHNE

Tema 1.4 CoaepaHue yyebHoro matepuana

npOLLEHTHbIe Bbl4MNCAeHUA npOCTbIe NPOUEHTDbI, pa3Hble cnocobbl nx BbluncaeHms. CnoxKHble npoueHTbI

4 OTpaskaetca eauHuua MK, popmrpyemas npuKnagHbIM moaynem (NpodeccnoHaNbHO-OPUEHTUPOBAHHBLIM COepKaHnem) B cooTseTcTBMmM ¢ rOC peanusyemoii
cneunanbHoct/npodeccumn CNO
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MpakTnyeckoe 3aHATUE 4
Tema 1.5 Coaep»aHue yyebHoro matepuana
YpaBHeHUA 1 HepaBeHCTBA | JIMHeWHble, KBaApaTHble, APOOHO-NMHENHbIE YPaBHEHMA N HEPABEHCTBA
lMpaKkTnyeckoe 3aHATHE 2
Tema 1.6 Coaep»aHue yyebHoro marepuana
Cuctembl ypaBHeHWMA U | CNocobbl pelleHns CUCTEM IMHENHbIX ypaBHEHUN. MoHATUA: maTpuua 2x2 1 3x3,
HepaBeHCTB onpegenutens matpuupl. Metoa [laycca. Cuctembl HENUHEWHbIX YpPaBHEHWINA. 6
Cnctembl HepaBeHCTB
KombuHnpoBaHHOe 3aHATUE
Tema 1.7 Coaep»aHue yyebHoro marepuana
BxoaHOW KOHTPO/Ib Bblumcnenna u npeobpasoBaHuA. YpaBHEHWA WM HepaBeHCTBa. [eomeTpua Ha
NN0CKOCTH 2
KoHTponbHasA paborta
Pasgpen 2 [pambie wu 20
NN0CKOCTH B
npocTpaHcTBe
Tema 2.1. CopeprkaHue yyebHoro matepmana
OcHOBHble noHATMA | NMpegmeT cTepeomeTpun. OCHOBHblE MNOHATUA (TOYKa, NpPAMaA, MJOCKOCTb,
cTepeomeTpum. npocTpaHcTBo). OCHOBHble  aKcMOMbl  cTepeomeTpuun.  [epeceKatolmecs, 2
PacrnonoxeHne nNpAmMbIX U | napannenbHble U CKpewmBatowmeca npamble. [pu3HaK M CBOICTBO OK-01, OK-03,
naocKocTen cKpelmsarowmxca npambiX. OCHOBHble NPOCTPAHCTBEHHbIE GUrypbI. OK-04, OK-07
KombuHMpoBaHHOe 3aHATME TK...
Tema 2.2. CoaepaHue yyebHoro matepumana
MapannenbHocTb npamblX, | MapannenbHole npaAmas M naockoctb. Onpegenenuve. MNpusHak. CBoictBa (c
npAMOM M NNOCKOCTH, | AOKa3aTenbcTBOM). MapannenbHblie NaockocTn. OnpeaeneHue. MNpusHak. CeoncTea
naoCKocTen (c pokasatenoctBom). TeTpasgp M ero snemeHTbl. [apannenenunes v ero
anemeHTbl. CBOMCTBA NPOTUBOMONOKHbIX TPaHelr U gMaroHanei napannenenunesaa. 6

MocTpoeHune ceveHuit. PeweHne 3aaau.
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KombunHupoBaHHOE 3aHATHE

Tema 2.3.
NepneHANKYNAPHOCTb
NPAMbIX, NPAMOM U
NJIOCKOCTU, NJIOCKOCTEMN

CoaepskaHue yuebHOro matepuana

MNepneHaukynapHble npamoble. [MapannenpHole npamble, nepneHAUKYNApHble K
nAockocTu. MNpu3HaK NepneHaNKYAApPHOCTU NPAMOM M NAOCKOCTU. [JOKa3aTenbCTBO.
NepneHAUKyNAp UM HakKIOHHAaA. [lepneHAMKynApHbie nAOCKOCTU. [lpu3HaK
nepneHauKyIAPHOCTU NNOCKOCTEN. [lOKa3aTenbCTBoO.

PacctoaHuAa B npocTpaHcTBe 2
KomburHnpoBaHHOe 3aHATME
Tema 2.4. Coaep»kaHue yyebHoro matepumana
Teopema ° TPEX | Teopema o Tpex nepneHAuKynspax. [JoKasaTenbcTBO. Yron mexgy npamoii u
nepnexankynapax NJIOCKOCTbIO. YTON MeXy NAOCKOCTAMM 4
KomburHMpoBaHHOe 3aHATME
Tema 2.5. MpodeccuoHaNbHO-OPUEHTUPOBAHHOE cogep)KaHue (coaeprKaHue NPUKAA[HOro
MNapannencHsble, mopaynA)
nepneHAnKynApHole, AKcnombl  ctepeomeTpun.  MNepneHOgUKYAAPHOCTL  NPAMOMA M NAOCKOCTH,
CKpelumBatoLwmeca napannenbHoCTb OBYyX NpPAMBbIX, nepneHanKynapHbIX NAOCKOCTH, 4
npAmble nepneHaANKYAAPHOCTb NJOCKOCTEN
MpaKTnyeckoe 3aHATHNE
Tema 2.6. CopeprkaHue yyebHoro matepmana
PeweHwne 3agay. lNMpamble n | PacnonoxkeHne NPAMbIX M NAOCKOCTEN B NpocCTpaHcTee. [lepneHanKyAapHOCTb U
NJIOCKOCTU B MPOCTPAHCTBE | NapannenbHOCTb NPAMbIX U NAoCKocTelr. CKpelLmBatoWmeca npamble
KoHTposibHan paboTa 2
Paspen 3. KoopauHatbl u 16
BEKTOpbI
OK-02, OK-03,
Tema 3.1 CoaepaHue yyebHoro matepuana
OK-04, OK-07
JeKkapToBbl KOOpANHaTLI B | [lekapToBbl KoopAWHaTbl B MpocTpaHcTBe. [pocTeiiwne 3agayn B KoOopaMHaTax. K.
npocTpaHcTee. PacctoAHMe | PaccToaHMe mexay ABYMA TOYKaMK, KOOPAMHATbI cepeamnHbl OTPe3Ka 4

MeXay [ABYMSA TOYKaMM.

KombunHMpoBaHHOE 3aHATHE
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KoopguHatbl  cepeguHbl

oTpeska

Tema 3.2

BeKTOpbl B NpOCTpaHCTBe.
Yron mexay BEeKTOpamMMu.
CkanapHoe npousseaeHune

CoaeprkaHue yuebHoro matepumana

BeKkTopbl B NpocTpaHcTBe. CNOXKEHME U BblYMTAaHME BEKTOPOB. YMHOMEHNE BEKTOPA
Ha uucno. KomnnaHapHble BeKTOpbl. CKanspHoe Mpou3BeAeHME BEKTOPOB.
PasnoeHune BEKTOPa NO TPEM HEKOMM/IaHAPHbIM BEKTOPaM. KoopauHaTbl BEKTOPA,

BEKTOPOB CKanApHoe npousBeieHne BEKTOPOB B KOOPAMHATAX, YrON MEXKAy BEKTOPamm, yron 6
MeXKAY NPAMON M NJIOCKOCTbIO, YIO/l MeXAY NAOCKOCTAMU. YpaBHEHME NAOCKOCTH.
leomeTpuryeckunii cMmbicnh onpegenutens 2x2
KombunHnpoBaHHOe 3aHATUE
Tema 3.3 MpodeccmoHanbHO-OpuEeHTUPOBaAHHOE cogeprKaHue (coaep)kaHue NPUKAAZHOTIO
MpaKTuKo- moaynn)
OpUeHTNPOBaHHble 3aga4M | KoopaMHaTHasA NAOCKOCTb. BbluMcneHMe paccToOAHUM M NAOLWALEN HA NAOCKOCTMU.
Ha KoopAuHaTHOM | KosinyecTBeHHbIe pacyeTbl 4
NJIOCKOCTU MpaKTuyeckoe 3aHATUE
Tema 3.4 CopeprkaHue yyebHoro matepmana
PeweHune 3afay. | [leKapToBbl KOOPAMHATLI B NPOCTPaHCTBE. BekTopbl B NpocTpaHcTee. CroxeHune u
KoopauHaTbl 1 BeKTopbl BblYMTaHNE BEKTOPOB. YMHOMEHUe BEKTOpa Ha uncno. KomnnaHapHble BEKTopbI.
CkanapHoe npousBegeHWe BeKTOpoB. PasfnoxeHuMe BeKTopa no Tpem
HeKkoMnaaHapHbIM BeKTopam. MpocTenwme 3agaum B KoopamHaTtax. KoopanHartol
BEKTOpPA, PaccToAHNE MeX Ay TOYKaMU, KOOPAMHATbI cepeinHbl OTpe3Ka, CKanapHoe
npousBegeHne BEKTOPOB B KOOPAWMHATaX, YroNl MeXAy BEKTOpamMu, Yron mexay 2
NPAMOM U NJIOCKOCTbIO, YO MeXAY NAOCKOCTAMM
KoHTponbHas paboTa
Paspen 4, OcHoBbI 40 OK-01, OK-02,
TPUroHOMeTpuUn. OK-03, OK-04,
TpuroHomeTpuyeckue OK-05, OK-06,
byHKUUKN OK-07

29




Tema 4.1
TpuroHomeTpuyeckume
GYHKLMM  NPOU3BOIBHOTO
yrna, ymcna. PagnaHHaa u
rpagycHaa mepa yrna

CoaeprkaHue yyuebHoro matepumana

PagmaHHaa mepa yrna. MoBOpoOT TOUYKM BOKPYr Hayana KoopauHaT. OnpeaeneHue
CUHYCa, KOCUHYCA, TaHreHca M KOTaHreHca. 3HakKM CMHYCa, KOCUHYCa, TaHreHca u
KOTaHreHca no 4eTsepTAM. 3aBUCUMOCTb MEXAY CUHYCOM, KOCUHYCOM, TAHFEHCOM U
KOTaHreHCOM O4HOTO U TOTO ¥Ke yrna

KombunHupoBaHHOE 3aHATHE

Tema 4.2

OcHOBHblE
TPUTOHOMETpPUYECKUE
TOXAEecTBa.

dopmynbl NpruBeaeHUA

CoaepraHue yuebHoro matepumana

TpuroHomeTpuyeckue Toxkaectsa. CUHYC, KOCUHYC, TAHTEHC U KOTAHIEHC YI/10B O U -

o. @opmynbl NpuBeaeHUn

KOM6MHMpOBaHHOG 3aHATHUE

Tema 4.3

CMHYC, KOCMHYC, TaHreHc
CYMMbl U PaA3HOCTU ABYX
yrnos

CMHYC 1 KOCUHYC ABONHOrO
yrna. dopmynbl
NONIOBMHHOIO yrna

CopeprkaHue yyebHoro matepmnana

CymMa M pa3HOCTb CMHycoB. CymMma M Pa3HOCTb KOCUMHYCOB. CMHYC M KOCWHYC
ABoiiHoro yrna. ®opmynbl nNonoBuHHOro yrna. [lpeobpasoBaHuAa CyMMbl
TPUTOHOMETPUYECKMX (YHKLUIA B NPOU3BEAEHWE W MPOM3BEAEHMA B CYMMY.
BbiparkeHMe TPUTOHOMETPUYECKUX OYHKUMIM Yepes TaHreHC MNOJ0BMHHOIO
aprymeHTa. NpeobpasoBaHMA NPOCTENLLINX TPUTOHOMETPUYECKUX BblPaXKeHUN

KOM6MHMpOBaHHOG 3aHATHUE

Tema 4.4
@yHKUMM, WX CBOWCTBA.

CopeprkaHue yyuebHoro matepumana

O6nacTb onpeneneHns U MHOXKECTBO 3HAYeHUN PYHKUMI. YETHOCTb, HEYETHOCTD,

Cnocobbl 3a4aHuA | nepmognyHocTb GyHKUMNA. Cnocobbl 3a4aHMA GYHKLNIMA

bYHKUMA KombunHMpoBaHHOE 3aHATUE

Tema 4.5 CopeprkaHue yyebHoro matepmana

TpuroHomeTpuyeckme ObnacTb onpeaeneHnsa U MHOXKECTBO 3HAYEHWUI TPUTOHOMETPUYECKUX QYHKLUNA.

dYHKUMN, UX CBOMCTBA U

YETHOCTb, HEYETHOCTb, NEPMOANYHOCTb TPUTOHOMETPUYECKUX GYHKUMIA. CBOMCTBA M

rpadpuKkn rpaduKkm pyHKUMN y = cos X,y =sin X, y =tg x, y = ctg x.
KombuHmnpoBaHHOe 3aHATHE.
Tema 4.6 Coaep»aHue yyebHoro matepuana

CKaTue u pacTaxeHue rpadKoB TPUTOHOMETPUYECKUX PYHKLUMNA.

MK...
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MNpeobpa3oBaHune MNpeobpa3oBaHne rpaduKoB TPUFOHOMETPUYECKUX QYHKLUI

rpapukos MpaKTnyeckoe 3aHATUE

TPUTOHOMETPUYECKMX

bYHKUMIA

Tema 4.7 MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepiKaHue (coaeprkaHue NPUKNAZHOTO
OnucaHwne moayns)

NPOV3BOACTBEHHbIX
NPOLLeCCOB C MOMOLLbBIO
rpadmkoB GyHKLUMM

Mcnonb3oBaHMe CBOWCTB TPUTOHOMETPUYECKMX OYHKUMIA B NPOPECCMOHANbHbIX
3agayax

npaKTMl-IECKOG 3aHATHNE

Tema 4.8 CopeprkaHue yyebHoOro matepmana
ObpaTHble Ob6paTHble TpUroHoMeTpuyeckmne GyHKLMN. X cBOMCTBa U rpadmKm
TPUroHoOMeTpUYeCcKue
KomburHMpoBaHHOe 3aHATME
YHKUUM
Tema 4.9 CopeprkaHue yyebHoro matepmana
TpuroHomeTpuyeckue YpaBHeHMe €Os X = a. YpaBHeHuUe sin X = a. YpaBHeHue tg x = a, ctg x = a. PeweHune

YpaBHEHNA N HEPABEHCTBA

TPUrOHOMETPUYECKUX YpPaBHeEHUM OCHOBHbIX TUNOB: npocrenwmne
TPUrOHOMETPUYECKME YPaBHEHUS, CBOSALLIMECS K KBagpaTHbIM, pellaemble
Pa3NOXKEHMEM Ha MHOMXUTENN, OLHOPOAHbIE.

MpocTenwne TPUrOHOMETPUYECKME HEPABEHCTBA

KOM6MHMpOBaHHOG 3aHATHE.

Tema 4.10 CopeprkaHue yyebHoro matepmana

Cucrembl CucTembl NPOCTENLLMX TPUTOHOMETPUYECKUX YPABHEH UM

TPUTOHOMETPUYECKUX KombnHMpoBaHHOE 3aHATUE

ypaBHeEHMW

Tema 4.11 CoaepaHue yyebHoro matepuana

PeweHne 3apay. ocHosbl | [MpeobpasoBaHue TPUTOHOMETPUYECKMX BbIPaXKEHUN. PeweHne
TPUTOHOMETPUMU. TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B TOM 4YMC/e C UCNONb30BaHNEM
TpuroHomeTpuyeckme CBOMCTB QYHKLNIA.

dYHKUMM KoHTponbHas paboTa
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Paspen 5. 8

KomnnekcHble unucna

Tema 5.1 Coaep»aHue yyebHoro matepuana

KomnneKcHble yucna MNoHATME KomnaeKcHoro yucna. ConparKeHHble KOMMNAEKCHbIe 4Yucna, Moay/b U
ApPrymMeHT KOMMAEKCHoro u4ucna. ®Popma 3anmcnm  KOMMIEKCHOMO  4ucna 4
(reomeTpunuyeckan, TPUrOHOMETPUYECKanA, anrebpaundeckas). ApudpmeTmyeckue
AENCTBUA C KOMMNJIEKCHBIMM YMCIAaMM
KomburHnpoBaHHOe 3aHATME

Tema 5.2 CopeprrkaHue yyebHoro matepmnana

MpumeHeHne BbinonHeHWe pacyeToB C MNOMOLbLIO  KOMMAEKCHbIX uucen. [lpumepsl

KOMMJIEKCHbIX Yncen MCNONb30BaHNA KOMMAEKCHbIX Yncen 4
MpaKTuyeckoe 3aHATUE

Paspen 6. lpounssogHan 40

¢YyHKUMK, ee npumeHeHune

Tema 6.1 CopeprkaHue yyebHoro matepmana

MoHATMe  npowu3BoaHOW. | OnpegeneHne YMCNOBOM NOC/NeAoBaTENbHOCTU U cnocobbl ee 3agaHuns. CBolicTBa

®opmynbl M NpasBuia | YACNOBbIX NocnegoBaTenbHocTel. OnpeaeneHve npegena nocaenoBaTeNbHOCTU.

anddepeHLMpoBaHUA BolunmcneHne  npepenos  nocnepgosatenvHocTen.  [lNpegen  GyHKUMM  Ha 2 OR-01, OR-02,
6eckoHeuHocTW. Mpeaen GyHKUUK B TouKe. MpupalleHme aprymeHTa. MpupaleHue OK-03, OK-04,
byHKUMKN. 3apaun, npuBoAAlME K MNOHATUMIO npousBogHou. OnpepeneHuve OK-05, OK-06,
NPOU3BOAHON. ANFOPUTM OTbICKAHUA NPOMU3BOLHOWN OR-07
KombuHMpoBaHHOE 3aHATME fK...

Tema 6.2 CoaepaHue yyebHoro matepuana

MpounssoaHble cymmbl, | Popmynbl gudpdepeHumnpoBaHusa. Npasmna anddepeHumpoBaHma 6

pPa3HOCTM npounsseneHuA,
4acTHOro

KombuHMpoBaHHOE 3aHATUE

Tema 6.3

CopeprkaHue yyebHoro matepumana
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MNpounssoaHble
TPUTOHOMETPUYECKMX
¢yHKUMA.  TMpousBogHan
CNOXHOM GYHKLUMMU

OnpeaeneHne cnoxHo GyHKUMK. MNponssogHaa TPUTOHOMETPUUYECKUX DYHKLMNA.
Mpoun3BoaHAA CNOKHON PYHKUUM

KombunHupoBaHHOE 3aHATHE

Tema 6.4

MoHatne o
HenpepbIBHOCTU PYHKLUN.
MeToa HTepBanos

CoaeprkaHue yyuebHoro matepumana

MoHATne HenpepbiBHON GyHKLUMK. CBOMCTBA HENpepbiBHOM GyHKLUNK. CBA3b MeXKay
HEenpepbIBHOCTbIO U AudPepeHUnpPYyeMOCTbiO  GYHKLUUM B TOYKEe. ANTOpUTM
peleHnsa HepaBeHCTB METOA0M MHTEPBAOB

KombunHupoBaHHOE 3aHATHE

Tema 6.5 CopeprkaHue yyebHOro matepmana
FeomeTpuryeckui n | FTeoMeTpuUUYecKnUii CMbICA MPOU3BOAHON GYHKUUM — YII0BOM KOIPDUUMEHT
dusmnueckui CMbIC/1 | KacaTeNibHOM K rpadumKky GYHKUMM B TOYKe. YpaBHEHME KacaTenbHOW K rpaduky
NPOW3BOLHOM bYHKLUMN. ANFOPUTM COCTaBNEHUA YPaBHEHUA KacaTesibHOM K rpadumky GyHKLUK
y=f(x)
KomburHMpoBaHHOe 3aHATME
Tema 6.6 Copep»aHue yyebHoro matepuana
dunsnyeckunis CMbICN | ®U3MYECKUI (MEXaHMYECKUI) CMbICA NPOM3BOAHON — MFHOBEHHAs CKOPOCTb B
NpPOM3BOAHOM B | MOMEHT BpemeHn t: v=S"' (t)

npodeccnoHanbHbIX
3a4a4ax

I'IpaKqueCKoe 3aHATHUE

Tema 6.7
MOHOTOHHOCTb  QYHKLUM.
TOYKM 3KCTPpEMYMA

CopeprkaHue yyuebHoro matepumana

Bo3pactaHve UM yb6biBaHWEe YHKUMM, COOTBETCTBME BO3PACTaHUA M ybblBAaHUA
OYHKUMKM  3HAKy npou3BoaHON. [loHATME NPOM3BOAHOM BbICWEro MOPALKaA,
COOTBETCTBME 3HAKA BTOPOMN MPOU3BOAHOM BbINMYKNOCTU (BOTHYTOCTU) PYHKLMM HA
oTpesKe. 3afa4yM Ha MaKCUMYM U MUHUMYM. MMOHATME acMMNTOTbI, CNocobbl UX
onpeaeneHna. AnNroputm uccnefoBaHma GYHKUMKM M NOCTPOeHUA ee rpadumka c
NOMOLLIO NPOM3BOAHON. [IpOBbHO-NNHENHAA PYHKLUS

KombunHMpoBaHHOE 3aHATHE

Tema 6.8

CopeprkaHue yyebHoro matepumana
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NccnepoBaHue GyHKLMA M

NccnepoBaHme GyHKLMM HA MOHOTOHHOCTb M MOCTPOEHWE rPadMKOB.

noctpoenue rpagukos KoMB6uHMpoBaHHOe 3aHATHE 4

Tema 6.9 Haunbonbluee u | CogepxaHue yyebHoro marepumana

HauMeHbLUee 3HavyeHuA | HaxoxkgeHne Haumbonbllero U HauMEeHbLUEero 3HadeHui ¢yHKUMA, MOCTPOeHUe

dYHKUMM rpadmMKoB MHOIO4Y/IEHOB C MCMNOb30BAHWEM annapaTa MaTeMaTUYeCKOro aHanm3a 2

KomburHnpoBaHHOe 3aHATME

Tema 6.10 MpodeccMoHanbHO-OPUEHTUPOBAHHOE CoAEepP}KaHMe (coaeprKaHue NPUKNAZHOro

HaxoxkaeHue moaynsa)

ONTUMaNbHOro pesysabTata | HammeHbluee 1 Hanbosnbluee 3HaYeHUe GyHKUUM 6

C MOMOLLBIO NPOU3BOAHON | MpaKTUYeCcKoe 3aHATUE

B NPaKTUYECKMX 3aJa4ax

Tema 6.11 Copep»aHue yyebHoro matepuana

PeweHnune 3aga4y. | Popmynbl 1 npasmna anddepeHumMpoBaHma. MccnegoBaHme GYHKLUMM C NOMOLLBIO

MpownssogHaa GyHKUUK, ee | npon3BogHOoM. Hanbonbliee U HaMMeEHbLLee 3HaYeHUA GYHKLUU 2

npMMmeHeHue KoHTponbHan paboTa

Paspen 7. 46

MHororpaHHUKM M Tena

BpaLlieHus

Tema 7.1 CopeprkaHue yyebHoro matepmana

BepwwuHbl, pebpa, rpaHu | MoHATUE MHOrorpaHHMKa. Ero anemeHTbl: BeplnHbl, pebpa, rpaHu. [uaroHanb. gigi' 8:8121'

MHOTOrpaHHMKa CeyeHue. BbinyK/ble 1 HEBbINYK/blE MHOFOTPAHHUKMU B
OK-05, OK-06,

KombuHMpoBaHHOe 3aHATME 2 OK-07

Tema 7.2 CoaepaHue yyebHoro matepuana K.

Mpuama, ee | NoHAaTHe npuambl. Ee ocHoBaHMA U GOKoBble rpaHKU. BbicoTa npusamel. Mpamas u

COCTaBNAIOLWMNE, CeyYeHue. | HaKNOoHHaA npu3ma. MNpasmnabHaa npusma. Ee ceyeHue

Mpamaa u npaBuabHas | KoMBUMHMPOBaHHOE 3aHATUE 2

npu3mbl
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Tema 7.3 Coaep»aHue yyebHoro matepuana

MNapannenenuneg, Ky6. | Mapannenenunen, cBOMCTBa MPAMOYroNbHOro napannenenunena, Kyb. CeyeHue
CeueHune Kyba, | Kyba, napannenenuneaa

napannenenuneaa KombunHupoBaHHOE 3aHATHE

Tema 7.4 Coaep»aHue yyebHoro matepuana

Mupamnga, ee | NMupammnga n ee snemeHTbl. CeyeHne nupamugbl. [paBunbHaa nuMpammaa.

cocTagaawwme, ceyeHue.
MpaBunbHaa  nNupamuga.
YceueHHasa nupamuaa

YceyeHHasa nupammaa

KombunHupoBaHHOE 3aHATME

Tema 7.5

CopeprkaHue yyebHoro matepmnana

BokoBan Z nonHas | Maowaab 6O0KOBOM M MOAHOW NOBEPXHOCTU MPU3MbI, MMPaMUIbI
NOBEPXHOCTb npu3mbl, | KOMBUHMpPOBaHHOE 3aHATHE

nupamunabl

Tema 7.6 CopeprkaHue yyebHoro matepmnana

CummeTpus B Kybe,
napannenenunege,
npusme, Nnupamuae

CMMMeETpPMA OTHOCUTENbHO TOYKW, MPAMOM, NAOCKOCTU. CUmMMeTpus B Kybe,
napannenenuneae, npusme, NnMpamuae

KOM6MHMpOBaHHOG 3aHATHUE

Tema 7.7
Mpumepbl CMMMETPUNA B

MpodeccmoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaep)KaHue NPUKAAZHOrO
mopaynA)

npodeccmm CMMMeTpUA B NPUPOLE, APXUTEKTYPE, TEXHUKE, B BbITy
MpaKTuyeckoe 3aHATUE
Tema 7.8 CopeprkaHue yyebHoro matepmana

MpasunbHble

NoHAaTHe NpPaBUIbHOIoO MHOIrorpaHHMKa. CsolicTBa npaBUabHbIX MHOTOrpaHHMKOB

MHOTOIPaHHUKM, MX | MpaKTnyeckoe 3aHATHNE
CBOWMCTBA
Tema 7.9 CoaepaHue yyebHoro matepuana

Unnnnap v ero anemeHTbl. CeyeHne umanHapa (napannenbHoe OCHOBAHUIO U OCH).
PassepTKa umamHgpa
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Unnmnap, ero
coctasnawowue. CeyeHune
uMAMHApa

KombunHupoBaHHOE 3aHATHE

Tema 7.10
KoHyc, ero cocrasasatwowme.
CeueHune KoHyca

NMpodeccnoHaNnbHO-OPUEHTUPOBAHHOE CoAeprKaHue (coaeprKaHne NPUKNAZHOIO
moaynsa)

KoHyc 1 ero anemeHTbl. CeveHne KoHyca (napannenbHoe 0OCHOBAHMIO M Npoxoasallee
yepes BepLUNHY), KOHUYECKMe ceyeHuns. PasBepTka KoHyca

KombunHupoBaHHOE 3aHATHE

Tema 7.11 Coaep»aHue yyebHoro matepuana

YceueHHbIN KOHYC. | YceuyeHHbIN KoHyc. Ero o6pasytowan n Bbicota. CeyeHne yce4eHHOro KoHyca
CeueHune yceyeHHOro | KombuHMpoBaHHOE 3aHATHE

KOHYyCa

Tema 7.12 Coaep»aHue yyebHoro matepuana

LWap v cdhepa, ux ceyeHus

Wap n coepa. BlanmHoe pacnonoxkeHune chepbl U naockoctu. CeveHune wapa,
chepsbl

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.13

MoHATNe 06 obbeme Tena.
OTHoLeHne obbemos
NoAo6HbIX Ten

CopeprkaHue yyuebHoro matepumana

MoHATHe 06 obbeme Tena. Obbem Kyba M NPAMOYrosbHOro napannenenunesa.
Obbem npuambl M uuanHapa. OTHoweHuMe 06bemMoB MNOAOOHbIX  Ten.
FeomeTpUYECKUIA CMbICA onpeaennTensn 3-ro nopsaka

KON\6MHMpOBaHHOG 3aHATUE

Tema 7.14
O6bembl ¥ naowaau
NoBepPXHOCTEN Ten

CopeprkaHue yyuebHoro matepumana

O6bembl NMpaMuabl U KoHyca. O6bem wapa. Maowaam NnoBepxHocTel Ten

KombuHMpoBaHHOE 3aHATUE

Tema 7.15

KombuHauum
MHOTFOIPaHHMKOB W  Ten
BpaLleHMA

CopeprkaHue yyebHoro matepunana

KombuHa LUNN TEOMETPUYECKUX TEN

MpakTnyeckoe 3aHATUE
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Tema 7.16
FeomeTpuyeckme
KOMBOWMHAUMM Ha NpaKTUKe

CoaeprkaHue yyuebHoro matepumana

Mcnonb3oBaHMe KOMOMHAUMIA MHOTOrpaHHMKOB M Ten BpaLLEHMA B MPAKTUKO-
OPUEHTMPOBAHHbIX 3aZa4ax

MpaKTnyeckoe 3aHATUE 4
Tema 7.17 Coaep»aHue yyebHoro matepuana
PeweHne 3a4a4y. | O6beMbl M NNOLWAAN MOBEPXHOCTM MHOTOFPAaHHMKOB U TeN BpaLLeHuA
MHororpaHHMKM U Tena | KoHTponbHadA paboTa 2
BpaLLeHuA
Paspen 8. 14
MepBoo6pa3Han
$yHKUMKM, ee npuMmeHeHue OK-01, OK-02,
Tema 8.1 CopeprkaHue yyebHoro matepmana OK-03. OK-04
MepBoobpasHaa GyHKUMKM. | 3a4a4a O BOCCTAHOB/EHMM 3aKOHA ABWMMKEHWMA MO M3BECTHOM CKOpOCTWU. MoHATME oK 05' oK 06’
MpaBuna HaxoXAeHUA | uHTerpnpoBaHuma. O3HaKOMIEHWE C NOHATUEM WHTerpana u nepsoobpasHoi ana -OF; 07_ ’
nepBoobpasHbIX ¢yHKUmMn y=f(x). PeweHne 3agay Ha cBA3b NepBOOOPa3HOM M ee NPOM3BOAHON, I_”;
BbluMCeHMe nepBoobpasHOM ANna AaHHOM GyHKuuu. Tabauua dopmyn ans
HaxoXKAeHnsa nepsoobpasHbix. M3yyeHne npaBuna BblMMCAEHUA NepBOObpa3HOM 2

KOM6MHMpOBaHHOG 3aHATHUE
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Tema 8.2
Mnowanb KPUBOJMHENHOM

CoaepskaHue yuebHoro matepuana

3ap,atm, npueogAawmne K NOHATUIO onpegeneHHoro uHrterpasa — O BblYUCNEHUU

Tpaneuun. dopmyna | niowaam KpPUMBOAMHEWHOM Tpaneuum, O MNepemMeleHUM TouYKU. [loHATMe
HbtoToHa — /lenbHuua onpenenéHHoro  MHTerpana. feomeTpuyeckuin ©n  GU3MYECKUIA  CMbICA
onpeaeneHHoro nHTerpana. Popmyna HotoToHa— JlenbHuua 2
KombunHupoBaHHOE 3aHATHE
Tema 8.3 Coaep»aHue yyebHoro matepuana
HeonpeaeneHHbIM n | MoHATNE HeonpeaeneHHoro nHTerpana
onpeaeneHHbIM KomburHnpoBaHHOe 3aHATME 2
WHTEerpanbl
Tema 8.4 CopeprkaHue yyebHOro matepmana
MoHATHe 06 | FeomeTpMUECKMnit CMbICN OnpeaeNeHHOro UHTerpana
onpeaeneHHOM nHTerpane | KombMHMpoBaHHOE 3aHATME 2
KaK naowaam
KPUBONMHEMNHOMN Tpaneuumn
Tema 8.5 MpodeccuoHaNbHO-OPUEHTUPOBAHHOE Cogep)KaHue (coaeprKaHue NPUKAA[HOro
OnpeaeneHHbIn MHTErpan | moayna)
B YKM3HMU FeomeTpuyecknin cmbicn  onpegeneHHoro uHterpana. dopmyna HbloToHa -
NeibHuua.
PelwweHwne 3aga4 Ha NpUMeHeHMe UHTerpana 4na BbluMCNeHUA PUINYECKNX BENUNUNH
W naolaaen 4
MpaKTnUyeckoe 3aHATUE
Tema 8.6 CopeprkaHue yyebHoro matepmana
PeweHne 3agau. | MepBoobpasHaa dyHKUMK. MpaBuna HaxoKaeHUs nepBoobpasHbix. Ee npumeHeHne
MepsoobpasHaa ¢yHKUMK, | KoHTpoNbHaA paboTa 2
ee NpuMeHeHue
Pasgen 9. 18 OK-01, OK-02,
CreneHu 7] KOpPHM!. OK-03, OK-04,
CreneHHana ¢pyHKuumA OK-05, OK-07
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Tema 9.1
CtreneHHaa ¢yHKUna, ee

CoaepskaHue yuebHoro matepuana

MOHATME KOPHA N-Oii CTENeHW M3 AeicTBUTeNbHOro uncna. PyHkuMn vy = VX ux

CBOMCTBA cBoMcTBa U rpadmkun. CBOMCTBA KOPHA N-0M CTeneHu
KomburHnpoBaHHOe 3aHATME 4
Tema 9.2 Coaep»aHue yyebHoro matepuana
MNpeobpa3oBaHune MNpeobpazoBaHme MPpPaLMOHaNbHbIX BbIPAaXKeEHUN
BbIPaXXEHWUI C KOPHAMM N- | KOMBUHMPOBaHHOE 3aHATME 4
Ol cTeneHu
Tema 9.3 Coaep»aHue yyebHoro matepuana
Csoicrea cTeneHu ¢ | MoHATHe cTeneHu ¢ NtobbIM paLMOHaNbHbIM NoKasaTenem. CTeneHHble GyHKLUMU, UX
pauMOHaNbHbIM N | cBOMCTBA U rpaduKmn
OEeNCTBUTENbHBIM KomburHMpoBaHHOe 3aHATME 2
nokasarensimu
Tema 9.4 CopeprrkaHue yyebHoro matepunana
PeweHune PaBHOCMABHOCTE MpPpPALMOHANbHBIX YPABHEHUM W HepaBeHCTB. MeToabl MX
MPPALNOHANBHbIX pelwweHuns. PelweHne nppaumMoHanbHbiX YPaBHEHNIN N HEPABEHCTB
YypaBHEHWU N HEPABEHCTB | KOMBUHMPOBAHHOE 3aHATUE 6
Tema 9.5 CopeprkaHue yyebHoOro matepmana
CreneHu n KOpHU. | OnpeaeneHne crteneHHon ¢yHKUmK. Ncnonb3oBaHWe ee CBOMCTB MpU pelueHumn
CreneHHaAa GyHKUMA YPaBHEHUI U HEPaBEHCTB 2
KoHTponbHasA paborTa
Paspgen 10. 18
MNokasaTtenbHaa pyHKUMA
Tema 10.1 CoaepaHue yyebHoro matepuana
OK-01, OK-02,
MokasatenbHaa JyHKUMA, | CTeneHb C MPOM3BO/IbHBIM  AENCTBUTENIbHLIM  MOKasatenem. OnpegeneHune OK-03. OK-04
ee CBOWCTBa NnoKasaTenbHOM ¢QYHKLWUKM, ee CBOMCTBA M rpadmK. 3HAKOMCTBO C NMPUMEHEHMEM oK 05' oK 07'
nokasaTenbHon PyHKUMK. PelueHne noKasaTeNbHbIX ypaBHEHUN PYHKLUUMOHANBHO- e
rpapuyeckum metTogom 4

KombunHMpoBaHHOE 3aHATHE
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Tema 10.2
PeweHne nokasatesbHbIX
YPaBHEHWUI U HEPABEHCTB

CoaepskaHue yuebHoro matepuana

PeweHne noKasaTeNbHbIX YpPaBHEHWI MeETOAOM YpPaBHMBAHWMA MOKa3aTenen,
MeTO4O0M BBEeLEHWNA HOBOM NepeMeHHOM, PYHKUMOHANbHO-TpadUIYecKnm meTog0M.

PeweHwne nokasaTeibHbIX HEPABEHCTB 8
lMpaKkTnyeckoe 3aHATHE
Tema 10.3 Coaep»aHue yyebHoro matepuana
Cuctembl nokKasaTtesibHbIX | PelleHne cMctem nokasaTeibHbIX YPaBHEHWM
ypaBHEHWM KombunHupoBaHHOE 3aHATME 4
Tema 10.4 Coaep»aHue yyebHoro matepuana
PeweHne 3a4a4. | PelwleHMe NOKasaTeslbHbIX YPaBHEHWM METOAOM YPaBHMBAHWA MNOKasaTenem wm
MokasaTtenbHaa GyHKLMA MeToA0M BBeAEeHNA HOBOM NepemeHHON. PelleHne NnoKasaTenbHbIX HEPAaBEHCTB
KoHTponbHasA paborta 2
Paspen 11. Jlorapudmbl. 30
Norapudmunyeckasn
byHKUMUA
Tema 11.1 Copep»aHue yyebHoro matepuana
Norapuém yncna. | Nlorapuodm yncna. lecATMYHbIA M HATYPaNbHbIN Norapudmbl, YACNO €
[ecaTnyHbIn M | KombruHMpoBaHHOE 3aHATHE
HaTypa/bHbIN norapndmel, 4 OK-01, OK-02,
ymcno e OK-03, OK-04,
Tema 11.2 CopeprkaHue yyebHoro matepmana OK-05, OK-07
CsolicTBa norapuédmos. | CeoricTea norapudmos. Onepauymsa norapubmmpoBaHms. MK...
Onepauus KombuHMpoBaHHOe 3aHATME 6
norapndmmpoBaHma
Tema 11.3 CoaepaHue yyebHoro matepuana
Norapuémmnyeckasn Norapuémmnyeckasa GpyHKLMA U ee CBOICTBA
dYHKUMA, ee CBOWMCTBA KombunHnpoBaHHOE 3aHATHE 4

Tema 11.4

CopeprkaHue yyebHoro matepumana
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PeweHue
norapndmmyecKkmx
YPaBHEHWUI U HEPABEHCTB

MoHATMe norapudmuyeckoro ypasHeHusa. Onepaumsa nNoOTeHUMpPOBaHMA. Tpwu
OCHOBHbIX MeTOAa peleHna NorapueMUYecKknx ypaBHEHUM: GYHKLMOHANbHO-
rpapuyeckuii, meton NMOTEHUMPOBAHMA, METOJ BBEAEHWS HOBOM MNepemMeHHOMN.

Norapudmmyeckune HepaBeHCTBa 8
KombunHupoBaHHOE 3aHATHE
Tema 11.5 Coaep»aHue yyebHoro matepuana
Cucrtemsl ANropuTmM pelleHns CUCTeMbl ypaBHEHWN. PaBHOCMABHOCTL NorapudmmyecKknx
norapndmmyecKkmx YPaBHEHWUI U HEPaBEHCTB
YypaBHEHWM KombunHupoBaHHOE 3aHATHE 2
Tema 11.6 MpodeccuoHaNbHO-OPUEHTUPOBAHHOE cogep)KaHue (coaeprKaHue NPUKAA[HOro
Norapudmbl B npupose v | mogynsa)
TEXHUKe MpumeHeHne norapudma. Jlorapudmumyeckas cnupanb B npupose. Ee
MaTeMaTMYEeCKMe CBONCTBA 4
MpaKTnyeckoe 3aHATHNE
Tema 11.7 Copep»aHue yyebHoro matepuana
PeweHune 3agad. | Jlorapndmmueckas GyHKUmA. PelleHre npocTenwmnx norapuPpmmnyecknx ypasHeHUn
Norapudmbl. KoHTponbHan paboTta 2
Norapuemmnyeckan
dYHKUMA
Paspen 12. 10
MHoXecTBa. DnemeHTbl
Teopuu rpados
Tema 12.1 CopeprkaHue yyebHoro matepmana
MHoxecTBa NoHATHMe MmHOXKecTBa. NogmHoKecTBo. Onepaunm ¢ MHOXeCcTBaMm
KombunHnpoBaHHOE 3aHATHE 2
Tema 12.2 MpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAepKaHue (coaeprKaHue NPUKNAZHOro
Onepauum c MHOXecTBaMmu | moayna)
Onepaunm c MHOXKecTBamMmu. PelueHne npuknagHbIx 3a4au
MpaKTnyeckoe 3aHATUE 2
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Tema 12.3 Coaep»aHue yyebHoro matepuana
lpadbl MoHaTne rpada. CessHbIN rpad, AepeBo, UMK rpad Ha NJAOCKOCTU
MpakTuuyeckas paboTa 4
Tema 12.4 Coaep»aHue yyebHoro matepuana
PeweHne 3ag4a4y. | Onepaunn c MHoXKecTBaMn. OnNucaHne peanbHbIX CUTYaLMN C MOMOLLBID MHOXKECTB.
MHosectBa, padbl n unx | MpumeHeHue rpadoB K pelLeHnto 3a4a4
npumeHeHue KoHTponbHana paboTa 2
Paspen 13. 23JnemeHTbl 26
KOM6UHATOPUKM,
CTaTUCTUKN U Teopuu
BepoATHoCTel
Tema 13.1 Coaep»aHue yyebHoro matepuana
OcCHOBHble noHATUA | MepecTaHOBKM, pa3MeLLEHNSA, COYETAHUA.
KOMBUHATOPUKM 4
KombuHnpoBaHHOe 3aHATHE.
Tema 13.2 Copep»aHue yyebHoro matepuana
CobbiTne, BEpPOATHOCTb | COBMECTHbIEe M HECOBMECTHblE COBbITUA. Teopembl O BEPOATHOCTU CYMMbl COObITUN. OK-01, OK-02,
cobbiTna. CnoxeHue W | YcnoBHasa BEPOATHOCTb. 3aBUCMMble W He3aBUCUMble cOobbiTuA. Teopembl O OK-03, OK-04,
YMHOXeHWe BepOATHOCTEN | BEPOATHOCTM NPOU3BEAEHMNA COBBITUIA. OK-05, OK-07
KomBuHMpoBaHHOE 3aHATHE 4 IK...
Tema 13.3 MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAepiKaHue (coaeprKaHue NPUKNAZHOroO
BepoATHOCTb B | mogynA)
npo¢deccMoHanbHbIX OTHOCUTEeNbHAsA 4acToTa CcobbITUA, CBOMCTBO ee ycToMumBocTU. CTaTUCTUYECKoe
3agavax onpegeneHne BeposTHOCTU. OLEeHKa BEPOATHOCTU COObITUA
MpaKTnyeckoe 3aHATUE 4
Tema 13.4 CoaepaHue yyebHoro matepuana
AunckpeTHasn CNyyYavHasa | Buabl cnaydaHbiXx BennduH. OnpeaeneHue AUCKPETHOMW CAyYaliHOW BenuuMHbI.
BE/IMYMHA, 3aKOH ee | 3aKOH pacnpeaeneHns OUCKPETHOM c/ay4valiHoM BenuuuHbl. Ee  uyncnosble
pacnpegeneHus XapaKTepPUCTUKN 4
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KombunHupoBaHHOE 3aHATHE

Tema 13.5

3agaun  maTtemaTUyecKom

CoaepskaHue yuebHOro matepuana

BapuauuoHHbii  paa. [MoauroH 4vactoT WM ructorpamma.  CratucTuyeckue

CTaTUCTUKM XapaKTePUCTUKN psaaa Habiogaembix AaHHbIX
KombunHupoBaHHOE 3aHATME
Tema 13.6 MpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAEpP}KaHMe (coaeprKaHue NPUKNALHOro

CoctaBneHune Tabauy,
Anarpamm Ha npakTuKe

n

moaynsa)

MepBuyHan 0b6paboTKka CTaTUCTUUYECKUX AaHHbIX. [padmyeckoe nx npeacraBieHme.
HaxoxkaeHue cpegHUX XapaKTepucTmk, Habatogaembix JaHHbIX

MpakTHUyeckoe 3aHATUE

43




Tema 13.7 Coaep»aHue yyebHoro matepuana
PeweHne 3af4ay. | dnemeHTbl KombuHaTopuKkn. CobbiTMe, BEPOATHOCTb CO6bITMA. CnoxeHue U
dnemeHTbl YMHOXeHWe BepoATHOCTEMN
KOMBUHATOPUKMY, KoHTponbHas pabota 2
CTaTUCTUKN U Teopuu
BEPOATHOCTEN
Paspen 14. YpaBHeHUA u 28
HepaBeHCTBA
Tema 14.1 Coaep»aHue yyebHoro matepuana
PaBHOCUABLHOCTb PaBHOCUMNbHOCTL YpaBHeHUM M HepaBeHcTB. OnpepeneHna. OCHOBHble Teopembl
ypaBHEHU U HEePaBEHCTB. | paBHOCU/IbHbIX MepexoAax B YypaBHEHMAX M HepaBeHcTBax. O6uime meToAbl
Obwwme meToapbl peLeHNa | pelueHns ypaBHEHWUI: Mepexos, oT paBeHCTBa GpYHKLUMIN K paBEHCTBY apryMeHTOB AnA 4
MOHOTOHHbIX QYHKUMI, MeTOoh, Pas3/IoKEeHMA Ha MHOMXWUTENW, MeToA BBeAeHMUA
HOBOW NepemMeHHON, PYHKLUMOHANbHO-Irpapuyeckmuin metos,
KombuHnpoBaHHOe 3aHATUE
Tema 14.2 Copep»aHue yyebHoro matepuana OK-01, OK-02,
lpaduryeckuin meToz, | Obwue meToabl peleHns HepPaBeHCTB: Nepexos OT CPaBHEHMA 3HAYEHNN GyHKUMI OK-03, OK-04,
pelweHuA YPaBHEHUN, | K CPaBHEHWIO 3HAYEHUW apPryMEHTOB ANA MOHOTOHHbIX GYHKUWK, MeToa OK-05, OK-06,
HepaBeHCTB WHTepPBanoB, GyHKLMOHANbHO-Tpaduueckmn metoa. Mpaduyeckmini Metos pelleHmn OK-07
YPaBHEHWUI M HEPABEHCTB 4 MK...
KombunHMpoBaHHOE 3aHATUE
Tema 14.3 CopeprkaHue yyebHoro matepmana
YpaBHeHWA N HepaBeHCTBa | OnpegeneHne moaynd. PackpbliTme mogyna no onpegenenuto. [pocteiiwmne
c moaynem ypaBHEHUA 1 HepaBeHCTBa ¢ moaynem. [pMumeHeHne paBHOCUbHbIX Mepexon0B B
onpeaeneHHbIX TMNax ypaBHEHUI U HEPABEHCTB C MOAYNEM 4
KomburHnpoBaHHOe 3aHATME
Tema 14.4 CopepaHue yyebHoro matepuana
YpaBHEHWA N HepaBeHCTBa | 3HAKOMCTBO € NapameTpom. MNpocTeiwme ypaBHEHUA U HEPABEHCTBA C NAapPaMeTpom
C NapameTpamm KombunHMpoBaHHOE 3aHATHE 6
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Tema 14.5 MpodeccMoHaNnbHO-OpUEHTUPOBAHHOE CoAepKaHMe (coaeprKaHue NPUKAALHOro
CoctaBneHne u pelueHue | moayns)

I'IpOd)ECCMOHaﬂbeIX 3a4ad | PeweHWe TEKCTOBbIX 3a4a4 I'IpOd)ECCVIOHaﬂbHOFO cogepaHumA

C NOMOLLbIO yPaBHEHM MpaKTMYecKune 3aHATUA 8
Tema 14.6 Coaep»aHue yyebHoro matepuana
PeweHune 3agay. | O6lwme meToapl pelleHnn ypaBHEHUA. YPaBHEHNA M HEPABEHCTBA C MOAYNEM U C
YpaBHEHMA U HEPABEHCTBA | mapameTpamu

MpaKTuyeckoe 3aHATUE 2
MpomexyTouHana aTTectaumsa (JK3ameH) 6
Bcero: ‘ 340

Mo kaxdoli meme onucsigaemcsa codepxiaHue yuebHo20 mamepuana (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHO8AHUSA HeobXxo0UMbIX 1060PAMOPHLIX, MPAKMUYECKUX
U uHbIx 3aHamul. O6vem yacos onpedensaemcs no Kaxcool nosuyuu cmoabuya 3.
*[pogheccuoHa1bHO-0pUEHMUPOBAHHOE COOEPHaHUE MOoXtem bbimb pacrpedesneHo o paszdenam (memam) unu CKOHUeHMpPUpPosaHo 8 pasoese [NpuKknadHol mody b
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3. YcnhoBua peanusaumum nporpammbl o6u,eobpasoBaTe/ibHOM AUCLUUNINHDI

3.1. Ana peanusaumMu NpPoOrpammbl AUCLUMNIUHDI A0MXHbI ObiTb NpeaycMoTpeHbl
cneayloume cneuuyanbHblie NOMeLeHUA:

Peanusaums nporpammbl  AUCUUNAUHBI TpebyeT HanmuuAa yyebHOro KabuHeTa
MaTeMaTUKMW.

O6opyaoBaHue y4ebHOro KabuHera:

- MOCaA04YHble MecTa No KO/IMYecTBy obyyatrowmxcs;

- paboyee mecTo npenogaBaTens;

- KOMMNEKT y4ebHOo-HarnaaHbix nocobum;

- KOMMNNEKT 3N1eKTPOHHbIX BUAEOMATEPUNASIOB;

- 33[1aHNA AN KOHTPO/IbHbIX PaboT;

- Npo¢decCcMoHaNbHO OPUEHTUPOBAHHbBIE 3a4aHNSA;

- MaTepuanbl 3K3aMeHa.

TexHM4YecKkune cpeactsa obyyeHus:

- MEPCOHA/IbHbIN KOMMNbIOTEP C IMLEH3MOHHbIM NPOrPaMMHbIM obecneyeHunem;

- MPOEKTOP C IKPaAHOM.

3.2. UHdopmauymoHHoe obecneueHne obyueHusn

1. Ona peanusaumm nporpammbl 6ubnunoteyHbin ¢oHA o0b6pa3oBaTeNbHOM
opraHvM3auMM AONKEeH MMeTb neyaTHble U/MNM INEKTPOHHble 0bpasoBaTesibHble U
MHOOPMALMOHHbIE  pecypcbl, pPeKOMeHAOBaHHble AN WUCMNO/Nb30BaHUA B
o6pasoBaTeIbHOM NpoLuecce, He cTaplue NATU 1IeT C MOMEHTa M34aHus.

2. PekomeHayemble nevyaTHble N34aHMA NO peanunsaumm obueobpaszoBaTenbHO M
ANCUMMNINHBI NpeacTaB/eHbl B METOAMYECKUX PEeKOMEeHAAUuMsx Mno opraHuM3aumu
obyyeHwus.
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4. KOHTPO/b U OLLeHKa pe3yNbTaToB 0CBOEHUA 06Weobpa3oBaTenbHOM

ANCUUNANHDI

KoHTponb M oueHKa pe3ynbTaToB 0CBOeHUs obuweobpasoBaTenbHOW AMCLUMNAUHDI

pacKkpbiBaloTcA  yepes

ANCUMNINHAPHbIE

pe3ynbTaThbl,

HarnpaB/EHHbIE Ha

dopmmpoBaHMe 0b6LWMX U NPOPECCMOHANbHBIX KOMMETEHUMI No pas3genam U Temam

coaepaHua yyebHoro matepmana.

pelleHns 3agau
npodeccruoHanbHOM
AeATeNbHOCTH
NPUMEHUTENBHO

K Pa3/IMYHbIM KOHTEKCTaM

O6uwasn/npodeccmoHanbHan Paspen/Tema TUn oueHOoYHbIX
KomneTeHuus MeponpuaTUs
OK 01. BbibupaTb cnocobbi P1, Tema 1.1, 1.2, 1.3 N-o/c>, 1.4, 1.5, | TectnuposaHue

1.6

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 N-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

P6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 M-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11

P7, Tembl 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, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembi 10.1, 10.2,10.3, 10.4

P11, Tembl 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

YcTHbIN onpoc
MaTemaTuyecKkumi
OVKTaHT
NHpmBmayanbHan
CaMOCTOATENbHAA
paboTa
MNpepctasneHune
pes3ynbTaTos
NPaKTUYECKNX paboT
3awmTa TBOPUYECKMX
pabot

3awuTa
MHAMBUAOYANbHbIX
NPOEKTOB
KoHTponbHana paboTa
BbinonHeHne
3K3aMeHaLMOHHbIX

BbINO/IHEHWA 3a4a4

M-o/c, 13.6 3anaHnit
P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6
OK 02. Ucnonb3oBaTb P1,Temal.1,1.2,1.3MN-0/c,1.4,1.5,1.6 | TectupoBaHue
coBpemeHHble cpeacTsa P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, | ycrHbIN onpoc
NMOMCKa, aHanmn3a u 2.6 MaTtemaTnyecKkunin
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
NHTEpnpeTauum OMKTaHT
P4,Tembi 4.1,4.2,4.3,4.4,4.5,4.6, 4.7
nHpopmauun, n N-o/c, 4.8, 4.9, 4.10, 4.11 NHanBMAayanbHas
NHPOPMALMOHHbIE P5, Tembi 5.1, 5.2 camocToaTe/IbHan
TeXHOIOMMN AA P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota

6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

5 MpogeccuoHanbHoe-0pUeHMUPOBAHHOE COOEPHaHUE

47



npodeccMoHanbHoM
AeATEeNbHOCTU

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-0o/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, Tembl 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

MNpepacTaBneHue
pe3ynbTaToB
NpPaKTUYeCKnx paboT
3awmTa TBOPYECKUX
pabot

3awmTa
WHOMBUAOYANbHbIX
NPOEKTOB
KoHTponbHana paboTa
BbinonHeHune

N-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4,14.5 | KX33aMEHALNOHHBIX
N-o/c, 14.6 SaAanm

OK 03. NnaHnpoBaTb n P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectuposaHue

peanun3oBbiBaTb
cobcTBeHHOE
npodeccMoHanbHoe U
JINYHOCTHOE pa3BuUTHe,
npeanpPUHUMAaTENbCKYHO
NeATeNbHOCTb B

npodeccMoHanbHOM coepe,

Mcnoab30BaTb 3HAaHUA NO

$dUHaAHCOBOM rPaMOTHOCTU B

Pa3TNYHbIX }KU3HEHHDbIX
CUTyaumnAax

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 N-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

P6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6,
6.7 M-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11

P7, Temb 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-0/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, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembi 10.1, 10.2,10.3, 10.4

P11, Tembl 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

YCTHbIN onpoc
MaTtemaTtnyeckui
OVKTaHT
NHamBmayanbHan
CaMOCTOATENbHAA
paboTa
MNpepctasneHune
pes3ynbTaTos
NPaKTUYECKNX paboT
3awmTa TBOPUYECKMX
pabot

3awuTa
MHAMBUAOYANbHbIX
NPOEKTOB
KoHTponbHana paboTa
BbinonHeHune
3K3aMeHaLMOHHbIX

N-o/c, 13.6 .
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 | 33A3HM
N-o/c, 14.6
OK 04. 3ddeKTmBHO P1,Temal.1,1.2,1.3MN-0/c,1.4,1.5,1.6 | TectupoBaHue
B3aMMO/EeNCTBOBaTb U P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, | ycrHbIN onpoc
paboTaTb B KONNIEKTUBE U 2.6 MaTtemaTtnyeckui
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
KoMaHae OVKTaHT
P4,Tembi 4.1,4.2,4.3,4.4,4.5,4.6, 4.7
N-o/c, 4.8,4.9,4.10, 4.11 HAaneuayanbHan
P 5’ Tembl 5.1' 5.2 CaMoCToATE/IbHAA
P6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6, pabota
6.7 M-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11 MNpeacrasneHne
pe3ynbTaToB

NpakTUYeCcKnx pabot
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P7,Temn 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, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Tembl 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

3awmTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NpPOEeKTOB
KoHTponbHana paboTta
BbinonHeHune
9K3aMeHaLMOHHbIX

P13, Tembi 13.1, 13.2, 13.3, 13.4,13.5 | oA
M-o/c, 13.6
P 14, Tembl 14.1, 14.2,14.3, 14.4,14.5
M-o/c, 14.6
OK 05. OcyuwectsnAatb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectuposaHue

YCTHYO U MUCbMEHHYI0
KOMMYHUKaLINIO Ha
rocyZ1apCTBEHHOM fi3blKe
Poccuitckoin ®epepaumm ¢
y4yeTom ocobeHHocTel
COLMANbHOTO U KY/IbTYPHOTO
KOHTEKCTa

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 N-0/c, 3.4

P4, Tembi 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
P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 2, Temnl 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 Tembi 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

P6, 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-o0/c, 6.11

P7, Temn1 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, Temnbl 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, Temnl 10.1, 10.2,10.3, 104

P11, Tembl 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
N-o/c, 13.6

P14, Tembl 14.1, 14.2,14.3, 14.4, 14.5
M-o/c, 14.6P 9, Tembl 9.1, 9.2, 9.3,
9.4,9.5

P 10, Tembl 10.1, 10.2,10.3, 10.4

P11, Tembr 11.1, 11.2,11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

YCTHbIN onpoc
MaTtemaTtnyeckui
OVKTaHT
NHamBmayanbHan
CaMOCTOATENbHAA
paboTa
MNpepctasneHune
pes3ynbTaTos
NPaKTUYECKNX paboT
3awmTa TBOPUYECKMX
pabot

3awuTa
MHAMBUAOYANbHbIX
NPOEKTOB
KoHTponbHana paboTa
BbinonHeHune
3K3aMeHaLMOHHbIX
3a4aHun
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P12, Tembi 12.1,12.2,12.3

P13, Tembi 13.1, 13.2,13.3, 13.4, 13.5
N-o/c, 13.6

P14, Tembl 14.1, 14.2,14.3, 14.4, 14.5
M-o/c, 14.6

OK 06. Mpoasnatb
rpaxaaHCcKo-
NaTPUOTMUYECKYHO NO3ULUIO,
[eMOHCTPUPOBaTh
OCO3HaHHOE noBeAeHUe Ha
OCHOBE TPaANLMOHHbIX
oblevyenoBeyeckmnx
LLeHHOCTEeM, B TOM YMCJIE C
Y4ETOM rapMOHU3aLUM
MEKHALNOHANbHbIX U
MEXKPENUTMO3HbBIX
OTHOLUEHUWI, NPUMEHATb
CTaHAApPTHI
aHTUKOPPYNLUMOHHOIO
noBeaeHus

P1,Temal.1,1.2,1.3MN-0/c,1.4,1.5,1.6
P6, 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

P7, Temb 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 NM-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

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

TecTupoBaHue
YCcTHbIN onpoc
MaTtemaTtnyeckui
OVKTaHT
UHpomBmnayanbHan
CaMOCTOATEIbHAA
paboTa
MNpepctaBneHune
pe3ynbTaTtoB
NPaKTUYEeCKNX paboT
3awmTa TBOPUECKMX
pabot

3awmnTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHana paboTa
BbinonHeHune
3K3aMeHaLMOHHbIX

3a4aHumn
OK 07. CoaencrtBoBaTb P1,Temal.1,1.2,1.3MN-0/c,1.4,1.5,1.6 | TectupoBaHue
COXpaHeHMIO OKPYKatoLLei P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, | ycTHbIN onpoc
cpenbl, 2.6 MaTemaTUyecKunit

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

NPUMEHATb 3HAHUA O M-o/c, 4.8,4.9, 4.10,4.11 NHamBmayanbHan
U3MEHEHUU KNUMmaTa, PS5, Tembl 5.1, 5.2 camocToATeibHaA
NPUHLMNbI Gepeknnsoro P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6, pabora
NPou3BOACTBA, 3PPEKTUBHO 6.7 N-o/c, 6.8, 6.9, 6.10 N-o0/c, 6.11 NpeacTasneHue
AencTeoBaTth B P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, pesynbTaTtos

l-I[.')EIBBbI‘-Ial‘;1HbIX CUTYyaumnAax

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, Temnl 10.1, 10.2,10.3, 104
P11, Tembr 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

P13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
N-o/c, 13.6

NpPaKTU4YeCcKnx pabot
3alwmnTa TBOPYECKUX
pabot

3awmTa
UHANBUAYANbHbIX
NpPOEKTOB
KoHTponbHan paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX

33aHun
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P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14,5
N-o/c, 14.6

MKe...

5 MK ykasbiBatotca B cootseTcTBMM ¢ PFOC CMO peannsyemolt npodeccun / cneumanbHoOCT
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