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1. OBLLUASAA XAPAKTEPUCTUKA PABOYEN NMPOMPAMMbI YYEBEHOW OUCLIUMNIUHbBI
«MATEMATUKA»

1.1. MecTOo AUCLMNNUHBI B CTPYKTYype OCHOBHOM npocdpeccMoHanLHomn
obpasoBaTenibHOW NporpaMmmbl

O6buieobpasoBatenbHas ancumnnuHa 4.01«MatemaTtuka» aBnsdetTca obsi3aTenbHON
yacTbio obLleobpa3oBaTenbHOro LukNa obpasoBaTenbHOM NporpaMmMbl B COOTBETCTBUM C
dIroOC no cneumanbHocTtn 38.02.08 Toprosoe geno.

1.2. Uenu v nnaHnpyemMble pe3ynbTaTbl OCBO€HUA ANCLUNIIUHDI.

1.2.1. Uenwu n 3apauv guCUUNVHLbI:

CopepxxaHne nporpammbl o6weobpasoBaTenbHON ANCUMNIIMHBL «MaTtemaTnka» HanpaBneHo
Ha OOCTMXEHME pe3yrnbTaToB €€ n3ydeHust B cooTBeTCTBMM ¢ TpeboBaHmsmn OrOC COO c
y4yeToMm npodpeccmoHanbHon HanpaeneHHoctn ProC Crlo.

1.2.2. MnaHnpyeMble pe3yfnibTaTbl OCBOEHUA Y4eOHOM AUCLUNIIUHBbI B COOTBETCTBUM C
®dIroC CIO u Ha ocHoBe PI'OC COO

Koa u HaumeHoBaHue HanmeHoBaHWe NUYHOCTHbIX U HanmeHoBaHue npegMeTHbIX
OK, MK MeTanpegMeTHbIX pesynbtaTtoB (®FOC COO)
(®rocC cno) pesynbTatos (J1IP, MP)
(®roc Ccoo0)
OK 01. B yactu TpynoBoro YmeTb
Bbibnpatb cnocobbl | BocnuTaHus: MPo1. BnaoeHwue MeTogamu
peLleHns safad | | 1o10BHOCT K Tpyay, | AokasaTenscts, anropyTMamm
npodeccuoHanLHoun OCO3HAHME LEHHOCTM MACTepCTBa, peLleHus 3agav; yMeHue
OEeATenbHOCTH, TpynonioBue; dhopmMmynunpoBaTb onpeaeneHus,
NPUMEHUTENbHO K _ | aKkcrvombl 1 Teopembl, MPUMEHATb WX,
Pa3nNUYHbIM KOHTEKCTaM - TOTOBHOCTb K aKTMBHOW | npoBoauTb JokasaTtenbHble
AedaTenbHOCTU TEXHOITOIMYeCcKon n paccyxaeHusi B xoge pelueHus
coumanbHom HanNpaBneHHOCTW, | 3anau;
CnocobHOCTb nHuuMuposatb, | MP62. YMeHue ornepuposaTb
nnaHMpoBaTb M CaMOCTOSATENbHO | MOHATUAMM: cTeneHb yucna,
BbINOMHATL TaKylo AeATeNbHOCTb; | Jlorapndm uncna; yMeHue

BbIMNOSHATDL BbIYMCIIEHNE 3HAYEHUA U

- UHTepec K >
npeobpa3oBaHWsl  BbIPAXEHUA  CO

pasnuyHbIM chepam
y cTeneHamm n norapudmamu,
npodeccuoHarnbLHoM
CATENLHOCTH npeobpasoBaHus ApobHo-
ﬂO ’ paLuvoHarnbHbIX BbIpaXKEHWIA;
BnageHue yHMBepcasbHbIMU NP&3. YMeHte oNepupoBaTh
y‘-leVGHbIMVI no3HaBaTesibHbIMU NOHSTUSIMU: paLMOHambHbIe,
AeNCTBUAMN: MppaumnoHanbHble, MokasaTternbHble,
GasoBble noruyeckue CTeneHHble, norapvdgmMuyeckue,
AEncTBuUs: TPUroHoMeTpu4ecKme ypaBHeHus
-  CcaMOCTOoSaTeNnbHO N HepaBeHCTBa, X CUCTEMbI;
hopMynm1poBaTh " MP65. YmeHve ornepuposaTb

NOHATNAMU: paunoHalribHasA (*)yH Kuu4,

aKTyanuaupoBaTb npobnemy,
PACCMATPUBATb 66 BCECTOPOHHE; nokasatenbHas yHKUUSA, CTeNeHHast
. | dyHKUMA, norapudpmmyeckasi
- YCTaHaBNuBaTb CYWECTBEHHBIA | qyyikuus, TPUrOHOMETpUYECKIE
NPU3HaK nnn OCHOBaHU4A angd q)yHKLLMM, 06paTHb|e qDyHKU'MM;
CpaBHEHUs,  KNaccuuKauunm U | ymeHune CTPOUTb rpachukn N3YHeHHbIX
06006LeHus; YHKUNIA, uncnonb3oBaTb  rpadumku
- onpenensaTb uenn | Npyn n3y4eHnm npoueccos

napameTpbl M KpuTepuu  ux | 33Aa@4 U3 Apyrux y4ebHbIX NpeaMeToB
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OOCTUXEeHUA;

- BblABNATb 3aKOHOMEPHOCTU U
npoTmnBopeYna B
paccMmaTpuBaeMbIX ABNEHUAX;

- BHOCWUTb KOPPEKTUBbI B
OEeATEeJIbHOCTDb, oueHnBaTb
cooTBeTCTBUNE pe3ynbTtaTtoB
uendam, oueHnBaTb puUCKun
nocneacTeun AeATENbHOCTH;

- pasBuBaTb KpeaTuBHOE
MbILLIFIEHME npu peLLeHun
XU3HEHHbIX Npobnem

OasoBble uccnegoBaTesnibCKue
AencTBus:

- BnageTb HaBblkaMu Yy4ebHo-
nccnegoBaTenbCKOM U MPOEKTHOMN

AeAaATenibHOCTH, HaBblKaMu
paspeLleHns npobnem;

- BbIABNATb NPUYNHHO-
cneacTtBeHHble CBA3U n
aKTyanuaupoBaTb 3agavy,
BblABUraTb rMnoTe3y ee pelueHus,
HaxoauTb apryMeHTbl ans
JokasaTenbcTBa CBOUX
YTBEPXAEHUNA, 3aaaBaTtb

napameTpbl U KpUTEPUN PeLLEHUS;

- aHanum3npoBaTtTb MNOJly4YeHHblE B
xone peLwieHunsA 3agavn
pe3ynbTaThl, KPUTUYECKU
oueHuBaTb UX JOCTOBEPHOCTb,

- MNporHo3npoesatb U3MEHeHue B
HOBbIX YyCNOBUAX;

- YME€Tb MNepeHOCUTb 3HaHuA B
no3HaBaTesIbHYH0 N NMPaKTU4YeCKYyro
06nacTu Xn3HegesaTeNbHOCTH;

- YMEeTb WHTEerpuposatb 3HaHUA

"3 pasHbIX NnpeaMeTHbIX
obnacTten;

- BblBUraTb HOBbIE mnaeun,
npegnaratb opurnHanbHble
NoaxoAbl N peLueHns;

- CMOoCoBHOCTb nx
NCMornb30BaHuUsA B

no3HaBaTeflbHOM WU coLuuanbHOM
npakTuke.

W 330ay4 M3 peanbHOW  >XW3HU;
BblpaxaTb (bopmyrnamMmu 3aBMCMMOCTU
Mexay BenMynHamu;

MP66. YMeHne pewatb TEKCTOBblE
3ajayun pasHbix TUNOB (B TOM 4ucne
Ha MpOLUEHTbl, OOMM W YacTu, Ha
OBWKEHNe, pabory, CTOUMOCTb
TOBapOB W YCNyr, Hanoru, 3agayv u3
obnactv ynpaBneHua nUYHbIMU U
CEMENHbIMU duHaHcamm);
COCTaBMATb BbIpaXeHUsl, YPaBHEHMS,
HepaBeHCTBA W WX CUCTEMbI MO
yCroBUIO  3ajayv,  uccnenosaTtb
Nnony4yeHHoOEe peLleHne U OLeHMBaTb
npaBgonogobHOCTL pe3ynbTaTos.;
MP69. YMeHune onepupoBaTtb
NOHATUAMMU: TOYKa, npsimas,
MIOCKOCTb, NPOCTPaHCTBO,
OBYrpaHHbIA Yron, CKpeluuBatoLmecs
npsimMble, napannenbHoOCTb n
NepneHauKynapHoOCTb  MNpPsIMbIX U
NMOCKOCTEN, Yron Mmexagy npsmbivu,
yron mexagy npsiMmov 1 MroCKOCTbIO,
yron Mexay MOCKOCTAMM,
paccTosiHue OT TOYKM OO0 MITOCKOCTMH,
paccTosiHue mMexay NpsAMbIMHA,
paccTosiHue Mexay MIOCKOCTSIMU;
yMeHMEe MCNoNb30BaTh MpU peLlleHnn
3agay M3y4eHHble dakTbl U TEOpPEMbI
nnaHUMeTpuu; YMEHue OLeHuBaTb
pasvepbl OOBLEKTOB OKpYXKatoLero

MUpa;

MP610. YmeHnve onepupoBaTtb
MOHATUSIMU: MHOFOrpaHHUK, ceyeHue
MHOrorpaHHuka, Ky0,
napannenenvnes, npuama,

nupamuga, durypa u mNoBEepXHOCTb
BpallleHusl, UMAMHAOP, KOHYC, Lap,
cepa, ceveHusa urypbl BpalleHus,
NrnockocTb, kacatwwasica  cdepsl,
uunuHApa, KOHYCa, nnowagp
NMOBEPXHOCTM MUpamMuabl, MPU3MBbI,
KOHyCa, unnuHapa, nnowagb cdepbl,
obbem Kyb6a, NPsIMOYroSibHOMO
napannenenunega, nupamungpl,
npu3mbl, UWNWHApPA, KOHyca, Lapa;
ymMeHue n3obpaxaTb MHOrOrpaHHUKN
N MOBEPXHOCTM  BpalleHus, Uux
CeyYeHuss OT pyKd, C MNOMOLLbIO

YepTeXHbIX WHCTPYMEHTOB "
3NEKTPOHHbIX  CPEeACTB; yMeHue
pacno3HaBaTb CUMMETPUIO B
NPOCTPaHCTBE; yMeHune
pacnosHaBaTb npaBusbHble
MHOFOrpaHHUKY;

MPo611 YmMeHve onepupoBaTtb
MOHATUAMMU: OBVXeHne B
npocTpaHcTBe, NofaoGHble durypbl B
NMPOCTPaHCTBE; MCnonb30BaThb
OTHOLLIEHNE nnowlaaen

NoBEPXHOCTEN N 06BbEMOB NOAOGHbLIX
duryp npu peLleHnn 3agav;




MP612. YMeHue BbIYMCNATL
reoMeTpuyeckne BeNWYUHbl (ONuHa,
yron, nnowagb, obbem, nnowagb
MOBEPXHOCTU), UCMOSNb3Ys U3YYEHHbIE
dhopMynbl U METOAbI;

MP613. YMeHune onepupoBaTtb
MOHATUAMU: NPSIMOYrofibHas cucTema
KoopauvHaT,  KoOpAMHaTbl  TOYKM,
BEKTOP, KoopAauHaTbI BeKTOpa,
ckansipHoe  npousBedeHue,  yron
MeXay BeKTopamu, CymMMa BEKTOPOB,
npov3BefeHne BeKTopa Ha 4UCno;
HaxoauTb

C MOMOLWbBK U3Yy4YeHHbIX opMyn
KoopauHaTbl  cepeauHbl  OTpes3ka,
paccTosiHMe Mexay ABYMS TOUKaMu;
MP614. YMeHne BblOMpaThb
NOAXOOSALLNN N3YYEHHbIN MeToq

ONs pelleHnst 3agayn, pacno3HaBaTb
mMaTemartumyeckune akTbl

n mMaTemMmaTnyeckume moaenun B

NPUPOAHbIX " 06LLEeCTBEHHbIX
ABMEHMSAX, B WCKYCCTBE; YMEHue
NpvBOANTL npumMepsbl
MaTeMaTn4ecknx OTKPbITUI
pPOCCUNCKOMN " MMPOBOM
MaTEMaTU4ECKON HayKu
OK 02. Ocyuwectensats | B obnactn ueHHocTtu HayyHoro [1P64. YMmeHune onepupoBaTtb
MOWUCK, aHanus U | NO3HaHUSA: NOHATUAMU: PYHKUMSA, HernpepbiBHas
NHTepnpeTaumio - cthopmMupoBaHHOCTL DYHKLMA, npon3BoaHas,
nHdopmaumm, MUPOBO33pPEHUs, nepsoobpasHasi, onpegeneHHbIn
Heobxoammon AN | COOTBETCTBYIOLLEro nHTerparn,; yMeHue HaxoauTb
BbINONHEHUSI 3afay | COBPEMEHHOMY YPOBHIO pasBUTUSA | NPOU3BOAHbIE 3NeMeHTapHbIX
npodeccnoHansHon Haykn 1 obLLEeCTBEHHOW MPaKkTUKK, | (OYHKUWMA, WCMONb3ys CrlpaBOYHblE
OesaATenbHOCTH OCHOBaHHOro Ha Awarnore | Matepuansl; uccriefgosaTb
KynbTyp, crnocobCTByOWEro | B NpoCTeNWunX criyqasx yHKUMM Ha
OCO3HaHWIO CBOEro MecTa B | MOHOTOHHOCTb, HaxoauTb
NOMUKYNbTYPHOM MUPE; HanbonbLne n HavMeHbLIne
- COBEpLUEHCTBOBaHNE SA3bIKOBOW | 3HaYeHus PYHKUMI, CTpPOUTb
N 4YnTaTenbCKoM KymnbTypbl Kak | rpaduvku MHOrOYSIEHOB c
cpeacTea B3aMMOAENCTBUA | UCMOSb30BaHWUEM annapara
Mexay NigbMu 1 No3HaHUA MUpa; | MateMaTU4ecKoro aHanuaa;

- OCO3HaHVe LIEHHOCTU Hay4HOM
neATernbHOCTH, FOTOBHOCTb

OCYLLECTBMATb  MPOEKTHYH U
nccnenoBaTenbCKyo
OEeATENbHOCTb MHAVBMAYANBHO U
B rpynne;

OBnageHue YyHuBepcanbHbIMU
nosHaBaTesNbHbIMM
OEeNCTBUSIMMU:

paboTa c nHcopmaumen:

- BrageTb HaBblkaMW MOMy4YeHus
uHdopmaumum M3 UCTOYHUKOB
pasHbIX TUMOB, CaMOCTOSTENbHO
OCYLLECTBMATb MOUCK, aHamnus,
cucTemaTunsaumo n
MHTepnpeTaLumio nHdopmaLmm
pas3nuyHbiXx BMOoB U dopM
npencTaBrneHus;

- cospgaBaTb TEKCT! B

pasnuuHblX doopMatax C y4eToM

NPUMEHSATb NPOM3BOAHYIO
npu peLleHnn 3agad Ha [OBWXKEHUE;
pelaTb MpakTUKO-OPUEHTUPOBAHHbIE

3aga4n Ha HanbonbLune "
HanMeHbLllne 3Ha4YeHun4, Ha
HaxoXxdeHne nyTu, CKOpoCcTU U
YCKOpEeHWs

MP66. YMeHne pelwatb TEKCTOBble
3aJa4M pasHbiX TMMNOB (B TOM 4Yucne
Ha MpOLEHTbl, AONM U YacTu, Ha
OBWXEHNE, pabory, CTOUMOCTb
TOBapoOB W YCNyr, Hanoru, 3agadn u3
obnactm ynpaBrneHUs §MYHBIMU U
ceMenHbIMU duHaHcamu);
COCTaBMATb BbIPAXEHUS!, YPaBHEHMS,
HepaBeHCTBA M UX CUCTEMbI MO
yCNoBMIO  3agadn,  UCCNegoBaTb
nony4yeHHOE peLleHne U OueHMBaTb
npasaonogobHOCTL pe3ynbTaTos;

MP67. YMeHune ornepupoBaTtb
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HasHayeHnss  MHpopmauunm U
ueneson ayguTopuu, Bblbupas
onTMMarbHY0 dopmy
npeacTaBneHus 1 BU3yanusauuu;
- oueHuBaTb [OCTOBEPHOCTb,
NerTMMHOCTbL MHdOpMauuu, ee
COOTBETCTBME NpaBoBbIM n
MOparibHO-3TUYECKNM HOpMaM;

- ucnonb3oBaTb cpencTtea
WHPOPMAaLIMOHHBIX n
KOMMYHMKALNOHHBIX KOTHUTUBHBIX,
OpraHmn3aLmoHHbIX Y4ebHbIMU

TEXHOMorum B peLleHuu
KOMMYHMKATUBHbIX W 3agady C
cobntogeHnem TpeboBaHui
3ProOHOMUKM, TEXHUKN
©e3onacHocTH, rMrMeHsl,

pecypcocbepexeHusi, NpaBoBbIX U
3TUYECKMX HOpM, HOpM
WHpopmaLnoHHon 6e3onacHoCTY;

NOHATUSAMMU: cpenHee
apudmeTnyeckoe, MeamnaHa,
Haunbornbluee n HaumeHbLUee
3HayeHusi,  pasmax, Aucnepcus,
CTaHAapTHOe OTKIIOHEHWE YMCIIOBOrO
Habopa; yMeHue N3BneKaTb,
WHTEepNpeTnpoBaTb  MHGOpMaLuio,

npeacTaBneHHylo B Tabnuuax, Ha
Ouarpammax, rpacukax,
OTpaxkaloLLlyt0 CBOWCTBA pearibHbIX

npoLieccos

" ABMNEHUN; npeacTaBnsATb
MHdOPMaLNIO C MOMOLLIbIO Tabnuy,

" avarpamm; nccnenoBaTb

cTaTUCTUYECKMe [AaHHble, B TOM
yucrne ¢ NpMMeHeHueM rpadumyeckmnx
METOAOB U 3NIEKTPOHHbIX CPEACTB;
MP614. YMeHne BblOMpaThb
NoAXOOSALNN N3YYEHHbIN MeToq

ONSA pelleHns 3agayum, pacnosHaBaTb

- BNageTb HaBblkamMn | MatemaTtuyeckne aKThbl
pacno3HaBaHus " 3awuTbl | 1 MaTemMaTuU4eckMe Mogenu B
nHdopmaumm, MHGPOPMAaLNOHHON | MPUPOAHBIX n 06LLEeCTBEHHbIX
©e30nacHOCTU NIUYHOCTMW. SIBMEHUAX, B WCKYCCTBE;, YMeEHue
NpuBOAUTL npumepsbl
MaTemMaTU4eCcKux OTKPbITUI
pPOCCUNCKOM " MWPOBOWN
MaTemMaTU4eCKOM HayKu
OK 03. [lMnaHnupoBate u | B o6nactu AyxoBHO- | MP61. Bnapexwue MeToaamum
peanunsoBbIBaTb HPaBCTBEHHOro BOCNUTaHUSA: [0OKa3aTenbCTB, anroputTMammu
cobcTBEHHOE -CHOPMUPOBAHHOCTb peLueHus 3apav; yMeHue
npodgeccunoHanbHoe N | HPaBCTBEHHOIO CO3HaHus, | hopmynupoBaTb onpenenexus,
NIMYHOCTHOE pa3BuUTUE 3TUYECKOro NOBeAEeHUS; aKCUOMbl U TEOPEMBI, MPUMEHATb WX,
- CMocobHOCTb oLeHuBaTb | NPOBOAUTL JoKasaTerbHble
cuUTyaumo " NPUHUMATL | pacCyXOeHna B XO4e  pelueHus
OCO3HaHHbIe pelleHus, | 3agav;
OpPUEHTMPYSICb  Ha  MoparnbHo- | P64, YMeHune onepuposaTtb
HPaBCTBEHHbIE HOPMbI N | NOHATUAMU: PYHKLMSA, HenpepbiBHadA
LeHHOCTY; PyHKUNSA, nponssogHas,
- OCO3HaHWe INWYHOro BKNaga B | nepBoobpasHas, onpeneneHHbIn
nocTpoeHue YCTOWYMBOrO | MHTerpan, yMeHune HaxoauTb
Oyaywero; npousBoaHble aneMeHTapHbIX
- OTBETCTBEHHOE OTHOLWEHME K | (DYHKUMIA, WCMNONb3yst ChNpaBOYHbIE
CBOUM poauTensam u (unu) gpyrum | matepuarnsi; nccnenoBatb B
yfieHaMm CembW, CO34aHMI0 CEeMbW | MPOCTENWMNX Ccriydasx yHKUMM Ha
Ha OCHOBE OCO3HaHHOrO MPUHATUSA | MOHOTOHHOCTb, HaxogouTb
LLeHHOCTEN CEeMEWHOW XWU3HM B | HanbonblLune 7] HauMeHbLUne
COOTBETCTBMM C  TpaguuusiMn | 3HaYeHust dyHKUUR; CTPOUTL
HapopoB Poccuu; rpadumku MHOro4reHoB c
OBnageHue yHMBepcasibHbIMU | NCMOSb30BaHNEM annapara
perynsTuBHbIMU OEeNCTBUSIMU: MaTeMaTU4eckoro aHanusa;

a) camoopraHmsauus:

- CaMOCTOSITENIbHO OCYLLECTBNATb
nosHaBaTemNbHYID AEeATENbHOCTb,
BbIABINATb I'IpOﬁJ'IGMbI, CTaBnUTb U
dopmynmpoBaTtb cobCTBEHHbIE
3agjaum B  obpasoBaTenbHon
AedaTeNlbHOCTU n XN3HEHHbIX
CcUTyauuax;

- CaMOCTOSITENIbHO  COCTaBnATb
nnaH peweHuss npobnembl C
y4eTOM UMEIOLLMXCH  pecypcoB,

NPUMEHSATb MPOU3BOSHYIO
Nnpu pelleHnun 3agjad Ha ABWKEHUE,;
pelaTb MpakTUKO-OPUEHTUPOBAHHbIE
3aga4n Ha HanbonbLune "
HauMeHbLUne 3Ha4YeHus, Ha
HaxoXgeHne MyTu, CKOPOCTU U
YCKOpPEHMS

MP65. YMeHuve onepupoBaTtb
NOHATUAMU: pauMoHanbHast PyHKLMS,
nokasaTenbHas (PyHKUMS, cTeneHHas
PyHKUMSA, norapudpmmyeckasi
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COBCTBEHHbIX BO3MOXHOCTEM M

npeanoyYTeHnN;
- haBaTb OLIEHKY HOBbIM
cuUTyaumsim; cnocobcTBOBaTh

(bOpMMPOBaHMIO U  MPOSIBIIEHNIO
LUMPOKOW 3pYAMUMM B  pasHbIX

obnacTtsix  3HaHWWA, MOCTOSIHHO
noBbIWaTh cBOW
obpasoBaTenbHbIi U KyNbTYPHbIV
YPOBEHb;

6) CaMOKOHTpPOnb:

- ncrnonb3oBatb npvembl

pecnekcnm Ans OLeHKN cuTyaLumu,
BblOOpa BEPHOIO peLLeHus:;
- YMeTb OUEeHMBaTb pPUCKM W
CBOEBPEMEHHO NpUHUMaTb
PELLEHUNS MO UX CHUXKEHWIO;
B) 3MOLMOHANbHbIA UHTENJIEKT,

npeanonarawLwun
CchOPMMNPOBAHHOCTL: BHYTPEHHEN
MOoTMBaLMN, BKMtOYatoLLEen
CTPEMIIEHME K OOCTWKEHWUIO Lienu
" ycnexy, ONTUMN3M,
MHULMATUBHOCTD, yMeHue
JencTBoBaTb, UCXOOsA W3 CBOUX
BO3MOXXHOCTEW;

- aMnaTuum, BKJTtOMatoLLen
CNocobHOCTb noHumaTb
3MoLMOoHanbHoe COCTOSIHNE
Opyrux, ydutbiBaTb €ro  npu
OCYLLECTBMEHUN  KOMMYHMKaLUK,
CMOCOBHOCTb K COYYBCTBMIO MU
CONEPEXMBaHUIO;

- couuanbHbIX HaBbIKOB,
BKITHOMAIOLLNX CNocobHOCTb
BbICTpanBaTb OTHOLLEHUs c
OpyrMMuM - niogpMu,  3aboTutbes,

NPOsIBNATL UHTEPEC N pa3peLuaTb
KOHMNUKTbI

yHKLMS, TpUroHomeTpudeckme
dyHKUMN, obpaTHble dYHKUNK;
yMEHMEe CTPOUTb rpadmkn U3Y4YEHHbIX
dYHKUMA, MCNOMb30BaTh  rpadouku

Npv U3y4eHnn NpoLLeccoB
W  3aBNCMMOCTEN, MpU  peLleHun
3agay u3 gapyrmx y4ebHbIx npegMeToB
M 33agad  n3 pearnbHOW  XWU3HW;
BblpaxkaTb popMynamu 3aBUCMMOCTU
MeXay BennynHamu;

[MP66. YMeHue pelwaTb TEKCTOBblE
3afjayn pasHbIX TUMNOB (B TOM 4ucne
Ha nNpOUEHTbl, OONMM W 4acTu, Ha
OBWKEHNe, pabory, CTOUMOCTb
TOBapoB W YCNyr, Hanoru, 3agayu u3
obnactm ynpaBneHUs JMYHBIMU U
ceMenHbIMU duHaHcamu);
COCTaBMATb BblpaXeHUsl, ypaBHEHUS,
HepaBeHCTBA M UX CUCTEMbI MO
YyCrOBUIO  3ajayv,  MccrnegoBaTb
nony4YeHHoe peLleHne M OueHUBaTb
npaBgonogo6HOCTbL pe3ynbTaTos.;

MPo67. YMeHue onepupoBaTtb
NOHATUAMMU: cpegHee
apudmeTnyeckoe, MeauaHa,
HanbornbLuee " HaumeHbLLee
3HayeHus, pasmax,  Agucnepcus,
cTaHgapTHOe OTKIMOHEHWE YMCOBOro
Habopa; yMeHune n3BnekaTb,
WHTepnpeTupoBaThb WHopmaumio,
npeacTaBrneHHyl B Tabnuuax, Ha
Auarpammax, rpadukax,
OTpaxaloLLlyto CBOWCTBa pearnbHbIX
npoLieccos

" ABNEHUN; npeacTaBnsaTb
MHhopMaLMo ¢ MOMOLLLIO Tabnuy,

" anarpamu; uccnenosatb

CTaTUCTMYECKNE [aHHble, B TOM
yucne ¢ npMMeHeHueM rpaduyeckmnx
METO0B U 3NEKTPOHHbLIX CPEACTB;
MP68. YMmeHune onepupoBaTtb
NOHATUAMMN: CNYYaNHbIN ONbIT

N criyqyanmHoe cobbiTve, BEPOSITHOCTb
cny4anHoro cobbITuS; yMeHune
BbIYUCTIATD BEPOSATHOCTb c
ncrnons3oBaHvem rpaduyeckmnx
METOOOB; MPUMEHATb  POpPMyIbI
CNoXeHus " YMHOX€EHUS
BeposiTHoCTEN, KOMOWHATOpHblE
dakTbl U OpMynbl NpU  peLleHnn
3afjay; oueHuBaTb  BEPOSATHOCTM
peanbHbIX COObITWIA; 3HAKOMCTBO CO
CcnyvyarHbIMKM BenuYMHamu; ymeHue
NpMBOAMTL MPUMMEpPbl  MPOSIBIIEHUS
3aKoHa 0oMbLUMX YMcen B NPUPOOHBLIX
N OBLLIECTBEHHBIX ABMEHUSAX;

MPo614. YmeHune BblIOUpaThb
NoaXOOALWNN U3YYEHHBLIN MeToq

0N pelleHns 3agayum, pacnosHaBaTb
MaTemaTudeckme hakThbl

n  MaTtemaTtuyeckune
NPUPOAHbIX "

Moagenu B
00LLIeCTBEHHbIX




ABNEHnAX, B WUCKyCCTBe; YMeEHue

NpvBOANTb npumMepsbl
MaTeMaTn4ecknx OTKPbITUI
pPOCCUNCKOMN " MWUPOBOW
MaTeMaTU4eCKOW HayKu

OK 04. Pabotatb B |- roToBHOCTb K camopassutuio, | MP61. BnapeHue MeTogamm

KONMMeKTMBe W KOMaHAe, | caMoCTOSTENbHOCTH n | 4oKkasaTenbCTs, anropyTMamm

3P PEKTUBHO camoonpeaeneHuio; peLleHns 3agavy; ymMeHune

B3aMMOJenNCcTBOBaTb C | .oBnageHve HaBbikamu yueBHO- dopmynmnpoBaTb ornpegeneHus,

Konneramu, MICCIIEI0BATENLCKOM, MPOSKTHOM 1 aKCMOMbI U TeopeMbl, NPUMEHATb WX,

PYKOBOLCTBOM, o ) NpoBOAMUTL JokKasaTernbHble

coumanbHon [eATeneHOCTY;

KnneHTamm paccyxkneHns B xode pelueHus

OBnageHue YyHuUBepcalnbHbIMU
KOMMYHUKaTUBHbIMUN
OeNCTBUsIMU:

COBMeCTHas [eATeNbHOCTb:

- MOHMMaTb W  WCMONb30BaTb
npeumyLlectsa  KOMaHOHOW U
MHOuBMAyanbHou paboTsl;

- NpuHMMaTb Uenu COBMECTHOWN
OesaTenbHOCTW, OpraHM3oBbIBaTb U
KOOpAMHMpOBaTbL OEWCTBUSA MO ee
OOCTWXKEHMIO: COCTaBNATb  MnaH
DEencTBui, pacnpenenstb ponn c
y4eToM MHEHWA  Y4aCTHUKOB
obecyxpaTb pesynbTaThl
COBMECTHOW paboThl;

- KOOPAMHUPOBATb M BbIMOJHATb
paboTy B YyCnoBusSIX peanbHoro,

BUPTYanbHOro "
KOMBUHNPOBAHHOIO
B3anMOOENCTBMS;

- OCYLLEeCTBMATb NO3NTMBHOE

cTpaTtermyeckoe nosedeHue B
Pa3nNnuHbIX CUTyaumnsaX, NPOsBAATb
TBOPYECTBO U BOOOpaxeHue, bbITb
WHULMATUBHBIM.

OBnageHne yHuBepcarnbHbIMU
perynsaTMBHbIMU AeACTBUAMMU:
npuHATME ceba K ppyrux
nopen:

- NpUHUMAaTb MOTUBSI "
apryMeHTbl Opyrux nogen npu
aHanuse pe3ynbLTaToB
[esiTENLHOCTHY;

- npu3HaBaTb CBOe MpaBo U
npaBo Apyrux nogen Ha owmnbku;

- passuBatb CnocobHOCTb
NOHMMAaTb MWUP C NO3WULUK OpYroro

3afav;

MP67. YMeHune ornepupoBaTtb
MOHATUAMM: cpegHee
apudmMeTnyeckoe, MeguaHa,
HanbornbLuee n HanmeHbLLee

3HauYeHus, pasmax, Aaucrnepcus,
CTaHOapTHOE OTKIIOHEHWE YWUCIOBOrO
Habopa; yMeHue n3BnekaTb,
WHTEeprnpeTUpoBaTb nHdopmaumto,
npeacTaBrieHHyld B Tabnuuax, Ha

Anarpammax, rpadgumkax,
OTpaxkaloLLlyt0 CBOWCTBA pearibHbIX
npoueccos

n SABMNEHWN; npeacTaBnsaTb
MHGOPMaLIMIO C MOMOLLbI Tabnu

n avarpamm; nccnegosatb

CTaTUCTUYECKNE [OaHHble, B TOM
yucre c NpUMEeHeHneM rpaduyeckmnx
METO0B W 3NEKTPOHHbIX CPEACTB;
MP68. YmMeHve onepupoBaTtb
NOHATUAMMN: CNYYaNHbIN ONbIT

N criydyanmHoe cobbiTve, BEPOSITHOCTb
cny4anHoro cobbITUs; yMeHune
BbIYMCNATb BEPOSATHOCTb c
MCMonb30BaHMEM rpacomyecknx
MeTodO0B;  MPUMEHATb  PopMynbl
CIOXeHust " YMHOXeHUS
BEPOATHOCTEN, KOMOMHaTOpHbIE
daKkTbl U HOpPMyrnbl NpU  peLleHnn
3ajady; oueHuMBaTb  BEPOATHOCTM
peanbHbIX COObITUI; 3HAKOMCTBO CO
Cny4yariHbIMM BENUYMHAMN; YyMeHue
NpuBOAMTL MPUMMEpPbl  MNPOSIBIIEHUSA
3aKoHa 00MbLUMX YMcen B NPUPOOHbLIX
N 0OLWECTBEHHbIX ABMNEHNSX;

MPo614. YmeHune BbIOUpaThb
NoaxXo4sALNIA N3YYEHHbIV MeTOA

Ona pelleHus 3agayun, pacnosHaBaTtb
MaremaTudeckue dakTbl

M MaTemaTudyeckme moaenn B

YyenoBeka. NPUPOAHBIX n 06LLIeCTBEHHbIX
AIBMEHWAX, B WCKYycCTBE; YMeHue
NpvBOANTb npumMepsbl
MaTeMaTn4ecknx OTKPbITUIA
poCCcuICKON n MUPOBOW

MaTemMaTU4eCcKoM HayKku
OK 05. OcywectBnsate | B obmactm  actetuyeckoro | [MP61. Bnagexue meToAamu
YCTHYIO U NUCbMEHHYIO | BOCNUTaHUS: AoKas3aTenbCTs, anroputMamm
KOMMYHMKaLMIO Ha | . acTeTMueckoe OTHOLWEHMe K | PelleHus 3afav; yMeHne
rocyfapCTBEHHOM  A3blke dopmMynunposatb onpeaeneHuns,




Poccuiickon ®epepauuu ¢
y4eTom ocobeHHocTel
coumanbHoro n
KYNbTYPHOrO KOHTEKCTA

MUPY, BKM4Yas 3CTeTMKy ObITa,
Hay4Horo " TEXHMUYECKOro
TBOPYECTBa, CcnopTta, Tpyda MU
00LLIECTBEHHbIX OTHOLLUEHUN;

- CnocobBHOCTb  BOCMPUHMMATb
pasnuyHble  BuMObl  WUCKYCCTBa,
TpaguuMm 1 TBOPYECTBO CBOErO U
Opyrmx HapooB., owywartb
3MOLMOHanbLHOe Bo3aencTene
NCKYCCTBa;

- ybexaeHHOCTb B 3HAYUMMOCTU
ana  nnmyHoctTM u - obuwecTsa
OTEYECTBEHHOTO M MUPOBOro
NCKYCCTBa, 3THUYECKUX
KynbTYpPHbIX Tpaauuuin "
HapoaHOro TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPa)XEHUIO B
pasHbIX BMaax NCKYCCTBA,
CTpeMNeHne NposiBNSATb KayecTBa
TBOPYECKOWN JIMYHOCTY;
OBnageHue YyHuUBepcalnbHbIMU
KOMMYHUKaTUBHbIMU
OeNCTBUSIMMU:

a) obweHue:

- OCYLLIECTBNSATb KOMMYHMKaLUK BO
BCeXx cpepax XKnsHu;

- pacnosHaBaTb HeBepbarnbHbie
cpeactBa  oOLIEHMs!, MOHMMATb
3HayeHMe couManbHbIX 3HaKOB,
pacnosHaBaTb npeanocbINnKkx
KOHMPNUKTHBIX cuUTyauum 7]
cMsirYaTb KOHQIUKTDI;

- pa3BepHYTO U NOMMYHO M3naraTtb

aKCUOMbl U TEOPEMbI, MPUMEHATb WYX,
NpoBOAUTL JokasaTeribHble
paccyxgeHns B xode  pelueHus
3apay;

MP66. YMeHne pewatb TEKCTOBblE
3ajayun pasHbix TUNOB (B TOM 4ucne
Ha npoueHTbl, JONM W 4YacTu, Ha
OBWXeHue, paborty, CTOUMOCTb
TOBApOB W YCNyr, Hanoru, 3agayn u3
obnactv ynpaBneHua nUYHbIMU WU
CEMENHbIMU durHaHcamm);
COCTaBMATb BbIPaXeHUsl, YPaBHEHMS,
HepaBeHCTBA W WX CUCTEMbI MO
yCrioBuio  3agauyv,  uccregosaTtb
nonyyYeHHoe pelleHne 1 oueHMBaTb
npaBgonogobHOCTL pe3ynbTaTos.;
MP68. YMmeHune onepupoBaTtb
NMOHATUAMMW: Cry4arHbIA OMbIT

N cnyvanHoe cobbiTve, BEPOSITHOCTb
Crny4YanHoro cobbITHS; ymeHue
BbIYUCTIATD BEPOSATHOCTb c
NCNonb30BaHNEM rpacpmyeckmnx
METOOO0B; MPUMEHATb  hOpMyIbl
CNOXeHus n YMHOX€EHWS
BeposTHOCTEN, KOMOWHATOpHbIE
dakTbl U dopmynbl MNpU  peLLeHnn
3afjay; oueHuBaTb  BEPOSATHOCTMU
peanbHbIX COObITWIA; 3HAaKOMCTBO CO
cnyvyarHbIMM Benu4MHamn; yMeHue
npuBOAMTL MPUMEpPbl  NPOSBIIEHUA
3akoHa 6onbLIMX Yncen B MPUPOOHbIX
N O6LLIECTBEHHBIX ABMEHUSAX;

MPo614. YmeHuve BblGUpaThb
noaxoasaWmnn U3y4yeHHbld MeToa Ans
peleHns  3agayv, pacnos3HaBaTb
MaTemaTu4eckme akThbl

CBOO TOYKY 3peHus c | W MarematuMyeckne Mogenu B
UCnonb30BaHMEM A3blKoBbIX | MPUPOAHbBIX n 06LLEeCTBEHHbIX
CpeacTB SABMNEHMSAX, B WCKYCCTBE; YMEHUue
NpMBOAUTL npumepsbl
MaTeMaTU4eCcKmX OTKPbITUI
pPOCCUNCKOM " MUpPOBOM
MaTemMaTu4eckon Hayku
OK 06. MposBnaTte | - ocosHaHue  obydarowmmuca | MNP61. Bnapexve metoaamu
rpaxaaHcko- pOCCMVICKOVI rpa)KLl,aHCKOVI A0Ka3aTes1bCTB, anropuTMmamm
NaTpUOTUYECKYHO NAEHTUYHOCT: peLueHus 3apav; yMeHune
no3numio, - LeneHanpaBneHHoe pasBuTHe dopmynmnpoBaTb onpegenexus,
OEeMOHCTPUpPOBaTh BHYTPEHHE! MO3ULMM  TIMUHOCTH aKCMOMbl U TeopeMmbl, NPUMEHNATb WX,
OCO3HaHHOe noBedeHue NpoBOAUTb [oKa3saTellbHble
Ha OCHOBEe AYXOBHO-
Ha OCHOBe TPaAULMNOHHbIX . | paccyxgeHua B xofe  pelueHus
obLevenoBeyecknx HPaBCTBEHHbIX ""eHH?CTe'f' 3agav;
LUEHHOoCcTeN,  npuMeHsTs, | Hapoaos Poccuiickont | MpeE6. Ymenne peluaTh TekCToBbie

cTaHaapThl
AHTUKOPPYNLMOHHOTO
nosegeHus

degepaumn,  UCTOPUYECKUX U
HaLUWOHaNbHO-KYNbTYPHbIX
Tpaauumm, dopmupoBaHme
CUCTEMbI 3HaYMMbIX LEHHOCTHO-
CMbICMOBbIX YCTaHOBOK,
aHTUKOPPYMLMOHHOIO
MUPOBO33PEHUNSA, NPaBOCO3HaHWS,
3KOSOrNYeCKOM KynbTypbl,
CnocobHOCTM CTaBUTb Lemm "

3aaun pasHblX TUNOB (B TOM 4uche
Ha npoueHTbl, AOMM W 4YacTu, Ha
OBUXeHue, pabory, CTOMMOCTb
TOBapOB W YCNyr, Hanoru, 3agayvn n3
obnactm ynpaBneHUss JUYHBIMU U
ceMenHbIMU duHaHcamu);
COCTaBMATb BblpaXeHUs, ypaBHEHMUS,
HepaBeHCTBA W WX CUCTEMbI MO
ycrnosuio  3ajayn,  uccnegosaTb
Nnofy4eHHoe peLleHWe U OueHuBaTb
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CTPOUTb XXN3HEHHbIE NJ1aHbl;

B YyacTtu rpaxgaHckKoro
BOCMNUTAHUA:

- OCO3HaHue CBOMX
KOHCTUTYUMOHHbIX npas n

0bsi3aHHOCTEWN, yBaKeHne 3aKOHa
1 npasonopAaaka;

- NpuUHATHNE TpaaAULMOHHbIX
HauMoHarsbHbIX,
obueyenoBeYeckmx
r'yMaHUCTUYECKUX n
OEeMOKpaTUYECKNX LLeHHOCTEN;

- TOTOBHOCTb  MPOTUBOCTOSATb
naeonorumn 3KCTpemMusma,
HaunoHanuama, KceHogobun,

OVCKPUMMUHALMKN MO coumarnbHbIM,
PENUrMo3HbIM, pacoBbIM,
HaUMOHarnbHbIM NpU3Hakam;

- TOTOBHOCTb BECTU COBMECTHYO
NeATenbHOCTb B NHTepecax
rpakgaHckoro obuwecTsa,
y4yacTBOBaTb B CaMoOyrpaBieHun
B obweobpazoBaTenbHOM
opraHusaumm n [eTcKo-
FOHOLLECKMX OpraHM3aumsx;

- YMEeHWe B3aumMoencTBOBaTb C
coumanbHbIMU  MHCTUTYTamMn B
COOTBETCTBMM C UX PYHKLNSMU 1
Ha3Ha4YeHnewM;

- TOTOBHOCTb K FyMaHUTapHOW WU
BOMOHTEPCKOWN AeATeNnbHOCTY;
naTpUOTUYECKOro BOCNUTAHUA:
- CCbOPMUPOBAHHOCTb POCCUICKOM

rpakaaHcKom NOEHTUYHOCTH,
naTpuoTnsma, yBaXeHus K
cBOEMy

Hapoay, YyyBCTBa
OTBETCTBEHHOCTU nepen

PoavHown, ropaocTtun 3a cBon Kpaw,
cBoto PoaunHy, cBOW A3bIK U
KynbTypy, NPOLUSIOe U HacTosLee

MHOroOHaLMOHanbHOro Hapoga
Poccuu;

- LUEHHOCTHOe OTHOLUEeHne K
rocygapCTBEHHbIM cumBonam,
WUCTOPUYECKOMY U MNPUPOOHOMY
Hacneguto, namsiTHUKaM,
Tpaguumam  HapogoB Poccun,

OOCTUMXEHUAM Poccun B Hayke,
MCKyCcCTBE, criopTe, TeXHOMornsix
W TPYAE;

- naenHas y6exaeHHOCTb,
FOTOBHOCTb K CITyXXeHUIo 1 3alunTe
OTeyecTBa, OTBETCTBEHHOCTb 3a
ero cyobby; OCBOEHHbIE
obyyaLwmMncs MexnpeamMmeTHble

npaBaonogoGHOCTb pe3ynbTaTos;

MP67. YMeHune onepupoBaTtb
MOHATUAMM: cpegHee
apudmMeTndeckoe, MeguaHa,
HanbornbLlee n HanMeHbLLee
3HayeHus, pasMax, Aucnepcus,
CTaHOapTHOE OTKITOHEHWE YWUCIIOBOTO
Habopa; yMmeHune n3BnekaTb,
WHTEpnpeTupoBaThb WHpopmaumio,

npeacTaBneHHylo B Tabnuuax, Ha
Ouarpammax, rpacukax,
OTpaxkaloLLlyt0 CBOWCTBA pearbHbIX

npoLLeccoB

" ABMNEHUN; npeacTaBnaTb
MHGOPMALIMIO C MOMOLLIO TabnuL

" avarpamm; nccnenosath

CTaTUCTUYECKME [aHHble, B TOM
yucne ¢ NpUMEHeHMeM rpadumyeckmx
METOZO0B W 3NEKTPOHHbIX CPEACTB;
MP68. YMeHue onepupoBaTtb
NOHSATUAMM: Cy4YarHbIN ONbIT

N criyyanmHoe cobbiTve, BEPOSITHOCTb
Crny4YanHoro cobbITHS; ymeHwune
BbIYUCTIATD BEPOSTHOCTb c
NCMNONb30BaHNEM rpadoun4ecKknx
METOAOB;  MPUMEHATb  dopMyrbl
CNOXeHns n YMHOXEHWNS
BEPOSITHOCTEWN, KOMOWHATOpHbIE
dakTbl U dopmynbl MNpU  peLLeHnn
3ajay; oueHuBaTb  BEPOSATHOCTM
peanbHbIX COObITUI; 3HAKOMCTBO CO
Cny4yariHbIMM BENUYMHAMN; YyMeHue
NpuBOAMTL MPUMMEpPbl  MNPOSIBIIEHUSA
3akoHa 6onbLIMX Yncen B MPUPOOHbIX
N O6LLIECTBEHHBIX ABMEHUSAX;

MPo614. YmeHuve BblGUpaThb
NoAxXodsLWniA M3yYeHHbIn MeToq And
pelleHns  3agayn, pacrnosHaBaTb
mMatemartmyeckme akTbl

W maTtemaTuMdeckue Mopenu B
NPUPOAHbIX n 06LLeCTBEHHbIX
ABMEHMSAX, B WCKYCCTBE; YMeEHue
NpvBOANTL npumMmepsbl
MaTeMaTn4ecknx OTKPbITUI
poccuICcKon n MUPOBOW

MaTemMaTU4eCcKOon HayKu
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NMOHATUSA "
yyebHble
(perynsitMBHble,
nosHaBaTenbHble,
KOMMYHUWKaTUBHbIE);

- CNOCOOHOCTb MX UCMONb30BaHUS
B NO3HaBaTENTbHOWN U couManbHON
npakTuke, rOTOBHOCTb K
CaMoCTOATENbHOMY
NaHNPOBAHNIO N OCYLLECTBIIEHUIO
yyebHon [NeATeNbHOCTY,
opraHusaummu y4yebHoro
COTpyAHNYecTBa c
efarorm4eckMmm pabdoTHUKaMK u
CBEpCTHUKaAMK, K y4acTuoo B
NOCTPOEHUMN MHOMBUOYaNbHON
0obpasoBaTenbHON TpaekTopuu;

- OBMageHue HaBblkamu y4ebHo-

YHUBEpPCarbHble
nencTeus

nuccrnegoBaTenbCKon,  NPOEKTHON
1 coumarnbHOW AesaTenbHOCTH
OK 07. CopeictBoBaTtb | - He npuHumate  aeicteus, | MP61. BnapeHue MeTogamum
COXpaHEHWI0 OKpYXalwLel | npuHocawme Bpea OKpyxatollen | AoKasaTenbCcTs, anroputmamu
cpeabl, cpeae; peLueHus 3agav; yMeHue
pecypcoc6epe>|<(?Hmo, ; yMeTb NPOrHO3MPOBaTL dopmynmnposaTb onpeneneHus,
appekTnBHO AeicTBoBaTL HEBNArONPUATHBIE 3KOMOTUYEcKie aKCUOMbl U TeOpeMbl, MPUMEHATb WYX,
B ype3BblYanHbIX NpoBOAUTL JoKasaTerbHble
cUTyaumsix I'IO(EJ'IGLI,CTBI/IH MPEANPUHVMACMbIX paccykneHns B xo4e  pelueHus
OencTeui, npegoTepaLlaTh UX; 3apay;
- pacwmpnTb OMbIT AEATENbHOCTU | MP64. YMeHne  onepuposath
3KONOrM4yeckon HanpaBEeHHOCTH; MNOHATUAMMUN: beHKLLMﬂ, HenpepbIBHast
- pa3pa6aTb|BaTb nnaH peweHnda (*)yHKLl.VIﬂ, npowussogHas,
npobrnemMbl C y4yeToM aHanusa | nepoobpasHas, onpeneneHHbI
UMEKLLINXCS  MaTepuanbHbIX W | UHTerpan, yMeHune HaxoauTb
HemaTepuarnbHbIX PecypCcoB; npou3BoAHbIe AfIEMEHTapHbIX
- OCYLLECTBASTH YHKUNA, UCMOMb3ys  CrnpaBoYvHble
LeneHanpaBeHHbIN nouck | Marepuarei, neeneposarb B
nepeHoca cpeacte M cnocobos NPOCTEALIMX  cryyasx yHKUMM Ha
aencrteus B npodeccnoHanbHyo MOHOTOHHOCT®, HaxoAnTL
HanbonbLune n HauMeHbLUne
cpeay, 3Ha4yeHun dyHKUUR; CTpOouUTh
- YMETb NEepeHOCUTb 3HaHUS B | rhadgyykn MHOTOYNEHOB c
Nno3HaBaTesIbHYIO U NMPAaKTUYECKY | ycnonb3oBaHUEM annapara
06nacTy Xn3HeAeATENbHOCTY,; MaTemMaTu4eckoro aHanusa;
- npegnaratb HOBbIE€ MPOEKTHI, | MPUMEHSTb NPOV3BOAHYIO npwm
oueHMBaTb wWageM C MNo3vuuu | pelleHMn 3agady  Ha  [OBUXeHue,
HOBW3HbI, OPUIMHaNbHOCTH, pewaTtb MNpPakKTUKO-OpneHTnpoBaHHbIE
NPaKTU4ECKON 3HAYUMOCTH; sajaun  Ha  Haubomnbwme W
i} naBaTh oLeHKY HoBbIM | HAUMeEHbLLVe 3HaveHus, Ha
CUTyaUunsiM, BHOCUTb KOPPEKTUBbI ;sfggkeﬁ'ﬂ;”e fym,  ckopoctn — u
B [EATENbHOCTb,  OUEHWBATL | per YMeHve onepupoBaTh

COOTBETCTBME PesynbTaToB Lensam

MOHATUSIMU: paLMoHanbHas yHKUMS,
nokasartenbHasi YHKUUS, CTeneHHas

dyHKUMS, norapudmmyeckas
PyHKUMSA, TPUroHOMEeTpU4eckme
dyHKUUN, obpaTHble dyHKUUY;
YMEeHUe CTPOUTb rpadmnku U3y4eHHbIX
YHKUNA, uMcnonb3oBaTb rpaduku

npy M3y4eHnm NpoLECCoB

N  3aBMCUMOCTEN, npn peweHnn
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3agad u3 apyrux y4ebHbix npeameToB
M 3adady U3 pearnibHOM  >KU3HW;
BblpaxaTb (PopmyrnamMmu 3aBMCMMOCTU
Mexay BenMynHamu;

MP66. YMeHne pewatb TEKCTOBblE
3ajayun pasHbix TUNOB (B TOM 4ucne
Ha MpOUEHTbl, AOMM W YacTu, Ha
OBWXeHue, paborty, CTOUMOCTb
TOBApOB W YCNyr, Hanoru, 3agayn u3
obnactv ynpaBneHua nUYHbIMU WU
CEMENHbIMU duHaHcamm);
COCTaBMATb BbIPaXeHUsl, YPaBHEHMS,
HepaBeHCTBA W WX CUCTEMbI MO
YyCNoBMIO  3adayn,  UCCnegoBatb
nony4yeHHoOEe peLleHne U OLeHMBaTb
npaBgonogobHOCTL pe3ynbTaTos.;
MP614. YMeHne BblOMpaThb
NOAXOAALNA U3YYEHHbI MeToh, Ans
pelleHs  3agjadu, pacno3HaBaTb
mMaTemartumyeckune akTbl

M MatemMaTudeckMe Moaenu B
NPUPOAHbIX " 00LLEeCTBEHHbIX
SIBMEHNAX, B WCKYCCTBE, YMeEHue
NpUBOLUTL npumepsbl
MaTeMaTn4ecknx OTKPbITUI
pPOCCUNCKOMN n MWPOBOWN
MaTEMaTU4YEeCKOW HaYyKu

MK 1.3. NpoBogunTb y4yeT MP615 y4yeT OeHeXHbIX CpeacTB Ha pacYeTHbIX U cneumnanbHbIX cyeTax
OEHEXHbIX cpencts, | NMP616 npoBOAWTb y4YeT AEHEXHbIX CPEACTB Ha pacyeTHbIX U

Od)OpMJ'IFITb OEHeXHble U | cneynaribHbIX cHeTax

KaccoBble JOKYMEHTbI MP617 npoBOAMTL yYeT TEKYLLUX ONepaunui 1 pac4HeToB

MK 1.4. ®opmmpoBaTb
OyxranTepckue NpoBOAKM
Mo y4yeTy akTUBOB
opraHu3aumm Ha OCHOBe
pabo4yero nnaHa c4eToB
BGyxrantepckoro yyeta

1.2.3 UeneBble opueHTUpLI, hopMupyemblie B MNpoLecce OCBOEHUA Yy4ebHomn
avcumnnuubl MO.01 Matematuka B COOTBETCTBMM C MpPOrpaMMon BOCMUTaHUA MO

cneunanbHocTtu 38.02.08 Toprosoe aerno.

O6o3Ha4yeHne

LleneBble opneHTupsbI

LIO 36 [eaTtenbHO BblpaxatoLwmi Nno3HaBaTelbHbIE UHTEPECH! B Pa3HbIX

0obpa3oBaHnsi 1 NOATOTOBKM

npeamMeTHbIX 00nacTax ¢ Y4ETOM CBOUX MHTEPECOB, CNOCOBHOCTEN,
OOCTWDKEHWUI, BbIOPaHHOIO HanpasneHns NpodecCcnoHanbHOro

Lo 37 O6nagatomii npeacTaBeHNEM O COBPEMEHHOM HaYy4YHOW KapTUHE Mupa,

OOCTWDKEHUSIX HAYKM U TEXHUKWN, apryMEeHTUPOBAHHO BblpakatoLLmin
NMOHUMaHME 3HAaYEHMS1 HayKN U TEXHONOMMIA ANt Pa3BUTMS POCCUIACKOTO
obuecTBa 1 obecnevyeHns ero 6esonacHocTn

LO 38 [eMOHCTPUPYIOLLNIA HaBbIKA KPUTUYECKOTO MbILLMEHUS, onpeaeneHus

[IOCTOBEPHOCTU Hay4HOW MHGOPMaLMK, B TOM YKCre B cdepe
npodeccroHanbHo AeaTeNbHOCTH

Lo 39 YMetowun BoiorMpaTb cnocobbl pelleHnst 3agay npodeccnoHanbHom

AeATeNIbHOCTN NPUMEHUTENIbHO K Pa3Jin4HbIM KOHTEKCTaM

LO 40 Vcnonbk3youimn coBpemMeHHble CpeacTBa noncka, aHanmsa u

UHTepnpeTauun HopmMaLmmn, MHPOPMaLMOHHbIE TEXHOMNOMM AN
BbINOMHEHNA 3a4a4 NPOdECCMOHANbHOW OeATENbHOCTU
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L0 41

PassuBatoLwmnn n NpMMEHSIOLWNA HaBblkM HAONIOAEHWS, HAKOMMEHUS U
cucTemaTmsanmm akToB, OCMbICIIEHMS OMbiTa B €CTECTBEHHOHAYYHOW U
ryMaHuTapHoW o0nacTsix MO3HaHUS, UCCreL0oBaTENbCKOM 1
npodeccnoHanbHoON AeATeNbHOCTU
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2. CTPYKTYPA N COOEPXAHWE YYEBHOW AUCLUUNITUHDI
2.1. O6bem yuyebHOM AUCUUNIMHBI U BUAbI y4eOHOM paboTbl

Bua yvye6HoM paboTbl O6bem B yacax
O61bem ob6pasoBaTeNnbHON NPOrpaMMbl AUCLUNIIUHDI 340

B T.u.

OcHoBHOe cofepkaHue 304

BT. Y.

TeopeTunyeckoe obyyeHne 204
npakTn4eckme 3aHaTus 100

na6opaToprle 3aHATUA -

MpodeccuoHanbLHO-OpUeHTUPOBaAHHOE coaepXaHue (coaepaHue

npuknagHoro moayns) 38
BT. Y.

TeopeTuyeckoe obyyeHne 28
npakTuyeckne 3aHATns 10
CamocTosaTtensHas paboTta 28
KoHcynbTaums 2
MpomexyToyHas aTTecTauusa B BUAe 3k3ameHa (2 cemecTp) 6
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2.2. TemaTnyeckum nnaH v cogepxaHue y4yeoHon gucumnnuHbl «MaTtemaTuka»

Koabi
HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocobcTByeT
3nemMeHT
nporpammabi
1 2 3 4
1 cemecTp 144:
100
nekuy,.,
44 np.
Pasgen 1. lNoBTOpeHMe Kypca MaTeMaTUKN OCHOBHOW LUKOSbI 20
Tema 1.1. CopepxaHue y4ebHOro marepmana
Llenb n 3agaum Llenb n 3agaun matemaTuku MNpyM OCBOEHUM creumanbHoCTU. basoBble 3HaHMA U yMeHus Mo
MaTemMaTuKu MaTeMaTuke B NpPodeccMoHarnbHOM M B NOBCEAHEBHON AeATenbHOCTM. MHOXeCTBO, onepaumm Hag >
npuv OCBOEHMUU MHOXecCTBamu, auarpammbl dnnepa-BeHHa. Micnonb3oBaHne TeOpeTMKO-MHOXECTBEHHOIO annapaTta
cneumanbHOCTH. ONs onMcaHns pearnbHbIX MPOLECCOB U ABMEHWI B NpoecCnoHanbHom 4eAaTeNbHOCTH, NPU peLLleHnm
MHoxecTBa 1 noruka 3a4a4 13 apyrux AMCUMnInH
Tema 1.2. Yncna u CopgepxaHue y4ye6Horo matepuana
BblYUCIIEHUS HatypanbHble n uenble uucna. [Npu3HakM [enMMocTu uenbix uucen. PauuoHanbHble 4ucna.
OObIKHOBEHHbIE W  OecATUMYHble Apobu, npoUeHTbl, OBeCKoHeuYHble nepuogudeckme apobu.
ApuncmeTryeckne onepaunm ¢ paLmoHanbHbIMK YncnamMm, NpeobpasoBaHnst YACTOBBIX BbIPAXEHUN. 2
[encteutenbHble Yncna. PaunoHanbHble 1 ppaumoHarnbHble Ynucna. ApndpmetTndeckme onepawmm ¢
OeCcTBUTENbHLIMU  Ynucnamn. [pubnmkEHHbIE BbIYUCIIEHWS, NpaBuiia OKPYrneHusl, Mnpukugka u OK-01, OK-02, OK-
OLeHKa pesyrnbTaTta BblYMCIEHUN 03, OK-04, OK-05,
Tema 1.3. ToxgecTsa u CopepxaHue y4ebHOro marepmana OK-06, OK-07, TIK
TOXOECTBEHHbIE ToxgecTBa M TOXOECTBEHHble Mpeobpa3oBaHusl. YpaBHEHME, KOPeHb ypaBHeHMs. HepaBeHCTBO, 1.3, 1K 1.4, LIO 36,
npeobpasoBaHus pelleHne HepaBeHcTBa. MeTof nHTepBanoB. PelleHue uenbix n 4pobHO-paumnoHanbHbIX YpaBHEHWUA 2 Lo 38
YpaBHeHUs1, HepaBeHCTBa N HepaBeHCTB. [MpMMeHeHNEe ypaBHEHUI N HEPABEHCTB K PELUEHUI0 MaTemMaTMYeCcKkMX 3afdad u 3agad
N NX CUCTEMBI N3 pasnunyHbiX 06racTen Haykn 1 peanbHOW XXNU3HW.
Cuctembl M COBOKYMHOCTM pauMOHamnbHbIX YpPaBHEHWA W HepaBeHCTB. CUCTEMbl JIMHEWMHbIX 2
ypaBHeHUN. PellieHne npuknagHbix 3a4a4 C NOMOLLbI0 CUCTEMbI NIMHENHBIX YPABHEHUI
Tema 1.4. lNpoueHTHble MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coAepkKaHue (cogep)kaHue NPUKINagHoOro moayns)
BblYMCIEHUS MpumeHeHne [poGen U MPOLEHTOB ANA PeLleHust MPUKNagHbIX 3adad M3 pasfuyHbIX OTpacnen
3HaHWI 1 peanbHOW XU3HW. MpUBNMKEHHbBIE BbIYUCNEHWS, NPaBuUa OKPYrieHusl, MPUKMAKA U OLeHKa
pesynbTarta Bbl4MCIEHWIA. Pa3Hble cnocobbl BbIYMCNEHMS NPOLEHTOB. [1pOLIEHTHEIE BbIYUCIIEHMS B 2

ﬂpO(*)eCCI/IOHaJ'IbeIX 3agadax. anIMeHeHMe ypaBHeHMVI N HepaBEeHCTB K peLUEeHNI0 MaTeMaTUn4eCKnx
3agad 1 3agay 13 pasrinyHbIX obnacten HayKn n peaanoPl XU3HU
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
MpodpeccnoHanbHoO-opueHTMPOBaHHOE coaepXaHue (coaepxaHue NPUKNagHOro Moayns)
MpakTuueckoe 3aHaTue Ne 1. lMpocTbie MpPOUEHTbI, pa3Hble cnocobbl MX BbluMcneHusi. CrnoxHble
NPOLEHTbI
Keric Ne1. B Havane oT4eTHOro roga opraHusaumen nonyyeH B 6aHke kpegut Ha cymmy 1 MIH. py6.
cpokom Ha 3 roga nog 20% rogoBbiX Ansi CTpouTenbcTBa Lexa. Llex BBedeH B aKkcniyaTauuio B 2
Oekabpe atoro e roga. lpoueHTbl MO KPeauTy BbINMAYMBAKOTCA B KOHLE KaXgoro Mecsua.
3apgaHve: Paccuutatb CyMMYy e€XeMeCslYHbIX MPOLEHTOB M ONpedenuTb CyMMY MpPOLIEHTOB,
BKITIOYEHHBbIX B cebecTtommocTb uexa. CocTaBuTb MPOBOAKWU, OTpaXarllue norydeHve u Bo3Bpar
KpeauTa, Ha4yncneHne 1 ynnarty npoLeHTOoB.
Tema 1.5. CopepxaHue y4yeb6Horo matepuana
MocnenosaTensHOCTY MNocnepoBaTenbHOCTH, cnocoo6bl 3agaHusd nocnegoBaTeNibHOCTEN. MOHOTOHHbIE
n nporpeccun nocnegosaTtensHOCTU. ApudmeTnyeckas n reomeTpuyeckas nporpeccun. beckoHeyHo ybbiBatoLlas 2
reomeTpuyeckas nporpeccus. Cymma ©OeckoHeyHO ybbiBaloLWen reoMeTpu4eckon Mporpeccun.
dopmyna cnoxHbIx MNpoLeHToB. Mcnonb3oBaHue nporpeccun And pelleHust peanbHbIX 3agad
NPUKNagHOro xapakrepa
Tema 1.6. CopgepxaHue y4ye6Horo matepuana
PyHKUMM 1 rpadnKm ®yHKUMA, cnocobbl 3agaHns dyHkuuK. ['padumk dyHkumnn. BsanmHo obpaTtHble dyHKLUN. 2
Ob6nactb onpegeneHuss M MHOXECTBO 3HauyeHun yHkumn. Hynn  dyHkuun.  TpomexyTkm >
3HaKoMNoCToAHCTBA. YéTHbIe N HEYETHBIE DYHKLUK
Tema 1.7. BxogHom TemaTuka NpakTU4eCKUX 3aHATUN
KOHTPOIb KoHTponbHasi pabota «BxogHom KOHTPONb» 2
Paznen 2. CteneHu n KopHu. CTeneHHas, noKkasaTenbHas u norapudmuyeckas yHkKumA 56
Tema 2.1. CopepxaHue y4ebHOro marepmana
ApndmeTnyeckmin KopeHb ApumeTmyecknin KopeHb HaTypanbHOW cTeneHwn. [enctBusa ¢ apuMeTUYECKMMU KOPHAMWU N—OK 2
N—On CcTeneHun cTeneHu
TemaTuKa NPakTU4eCKUX 3aHATUN OK-01, OK-02, OK-
MpakTndeckoe 3aHaTMe Ne 2. [peobpasoBaHre BbIpaXEHUIN C KOPHSAMU N-0 CTEMNEHU 2 03, OK-04, OK-05,
Tema 2.2. CopaepxaHue y4yebHoOro matepuana OK-06,
Crenenun. CtangapTtHas CreneHb c uenbim nokasatenem. CraHgapTHas dopMa 3anvMcuM OeNCTBUTENbHOro  yucna. OK-07
dopma 3anuncu Mcnonb3oBaHue nogxoasawen opmMbl 3anucu AenNCTBUTENbHbLIX YMCEN ONS peLleHns NpakTU4ecKnx >

JEeNCTBUTESNIbHOIo Yyncna

3ajady 1 npeacrtasneHns AaHHbix. CTeneHb C pauuvoHanbHbiM rokasaTeneMm. CBOWCTBA CTeneHu.
MpeobGpa3zoBaHve BbIpaXeHUi, CoaepXallmx CTeneHn ¢ paunoHasbHbIM nokasaTenem
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOpbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
TemaTuka NpakTU4ECKUX 3aHATUN
MpakTtnyeckoe 3aHATME Ne 3. CBoWcTBa CTENeHW C pauMoHanbHbIM W OEWCTBUTEMbHbLIM >
nokasaTensmu
Tema 2.3. CopepxaHue y4ebHoOro marepumana
CrteneHHas hyHKLMSA CTteneHHas pyHKUMS C HaTypasbHbIM U UenbiM nokasatenem. E€ cBowncTtBa u rpaguk. ConcTtea u 2
rpadmk KOpHsI N-01 CTENEHN
Tema 2.4. CopepxaHue y4ebHOro marepmana 2
WppauunoHanbHble PelleHre nppaumnoHanbHbIX YpaBHEHUM
ypaBHeHusi PelueHne uppaumoHanbHbIX HEPaBEHCTB 2
W HEpaBeHCTBa TemaTuka NpakTM4eCKuUX 3aHATUN
MpakTnyeckoe 3aHsaTME Ne 4. PelueHne nppaumnoHanbHbIX YpaBHEHWIA U HEPABEHCTB 2
Tema 2.5. KoHTponbHas CopepxaHue y4ebHOro marepmana
paboTa no Temam KoHTponbHas pabota no Teme «CTeENeHn 1 KOpHU» 2
Tema 2.6. CopepxaHue y4ebHOro marepmana
MokasaTenbHas oyHKUNS, MokasaTenbHasa pyHKUKS, eé cBONCTBa U rpaduk 2
ee CBoNCTBa
Tema 2.7. CopgepxaHue y4ye6Horo matepuana 5
[MokasaTenbHble [NokasaTenbHble ypaBHEHUSA
ypaBHeHUsI lMokasaTenbHble HepaBeHCTBa 2
1 HepaBeHCTBa TemMaTuka NpakTU4eCKUX 3aHATUN
IMpakTnyeckoe 3aHsaTMe Ne 5. PelleHre nokasaTternbHbIX YpaBHEHUM 2
MpakTnyeckoe 3aHaTMe Ne 6. PelueHune nokasaTenbHblX ypaBHEHUN 2
IMpakTnyeckoe 3aHsaTme Ne 7. PelleHre nokasaTeribHbIX HEpPaBEHCTB 2
Tema 2.9. CopgepxaHue y4ye6GHoro matepuana 5
Jlorapudm vncna. Jlorapudpm vmcna
[ecaTnyHbIn [ecatnyHbIn n HaTypanbHbIA norapudmbl
W HaTypanbHbIN 2
norapudmsl
Tema 2.10. CopepxaHue y4ebHOro marepmana 2
CeowicTtBa norapugpmos MpeobpasoBaHue BblpaXXeHWI, coaepXXaLiux norapugmeol
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTne Ne 8. BelunmcneHne u cpaBHeHne norapudmon 2
MpakTuyeckoe 3aHsaTre Ne 9. Beiuncnenne norapudpmon. Ceonctaa norapngmMon 2
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOpbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
Tema 2.11. CopepxaHue y4eb6HOro marepmana
Jlorapudpmmyeckas Jlorapudpmuyeckasn yHKumMs, €€ cBoncTBa U rpadmnk 2
dyHKUNS, ee CBONCTBA
Tema 2.12. CopepxaHue y4ebHOro marepmana 2
Jlorapudpmuyeckme Jlorapngpmmyeckme ypaBHeHNs
ypaBHEHUs1 1 HepaBeHCTBA | Jlorapndmuyeckme HepaBeHcTBa 2
TemaTuKa NpakTU4ECKNX 3aHATUN
MpakTtnyeckoe 3aHsaTne Ne 10. PelueHne norapudMmny4eCKUx ypaBHeHUN 2
MpakTnyeckoe 3aHsaTne Ne 11. PelueHne norapumMmyeckmx HepaBeHCTB 2
Tema 2.13. CopepxaHue y4ebHOro marepmana
Jlorapudhmel B npupoge u MpumeHeHne norapudma. Uctopusa passutna matemaTtuku. Jlorapudmmyeckas cnvpanb B NpUpoae. 2
TEXHUKe Ee matemaTuyeckme ceoncTaa.
Mcnonb3oBaHve rpadukoB YHKUMA ONS UCCrnefoBaHUA MNPOLECCOB U 3aBMCUMOCTEN, KOTOpble >
BO3HMKAOT MPU peLleHmn 3aga4y M3 pasnunyHbiX 06nacTen Hayku U peanbHOM XXU3HU
Tema 2.14. TemMaTuKa NpakTU4eCKUX 3aHATUN
MpumeHeHne KoHTponbHasa pabota no teme «Jlorapndm. Ceoinctsa norapnugpmon»
norapudmoB K peLueHuio 2
3agav
Paspnen 3. Npsamble 1 NIOCKOCTU B NPOCTPAHCTBE 20
Tema 3.1. CopgepxaHue y4ye6Horo matepuana
lMosTOpPEHME OcHoBHble urypbl, dakTbl 1 Teopembl nnaHumeTpum. OCHOBHbIE NMOHATUS CTepeomeTpumn. Touka,
nnaHumeTpun. OCHOBHbIE npsiMas, NOCKOCTb, MPOCTPAHCTBO. 2
NMOHATUSA CTepeomeTpumn
MoHATME 06 akcuomaTMyYeckoM MOCTPOEHUN CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUM U CrEACTBUS 5
M3 HUX OK-01, OK-03, OK-
Tema 3.2. CopepxaHue y4ebHOro marepmana 04, OK-07, MK 1.3,
Mpsamble 1 NIOCKOCTH B3anmHoe pacnonoxeHne npsAMbIX B MNPOCTPAHCTBE: MNepecekarwmecs, napannenbHble u 2 NnK1.4, 1o 37, Uo
B NPOCTPaHCTBE. cKpeLmBatoLmecs npsmole. 39
MapannenbHOCTb NpAMLIX, | MapannensHOCTb NPAMbIX M NOCKOCTeN B MPOCTPaHCTBE: napannenbHble NpsiMbie B NPOCTpaHCTBe,
MPSIMOK 1 NSIOCKOCTY, napannenbHOCTb TPEX NPSAMbIX, NapannenbHOCTb NPSIMON M MIIOCKOCTU. YIibl C COHanpaBfieHHbIMU 2
nrockocrtew CTOpPOHAaMMU, Yron Mexagy npsmbiMn B NPOCTPaAHCTBE
[MapannenbHOCTb NAIOCKOCTEW: naparnnesfibHble NIIOCKOCTU, CBOWCTBA MnapasnenbHbIX MAOCKOCTEMN.
MpocTteniwne npocTpaHCTBEHHbIE UIypbl Ha MNIIOCKOCTM: TeTpasap, Kyb, napannenenuvneg, 2

NoCTpOEHME CeYeHNin
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4

Tema 3.3. CopepxaHue yyebHoro matepuana

lNepneHanKynsipHOCTb MepneHauKynapHOCTb NPSAMON U NAOCKOCTU: NepneHanKynapHble npsiMble B NPOCTPaHCTBeE, NpsiMble 2

npsAMbIX . napannenbHble 1 NepneHanKynsApHbIe K NAOCKOCTU, NPU3HAaK NepneHanKynsapHOCTU NPSIMON U

h nnockocTen MIOCKOCTU, TEOpeMa 0 NPsIMOV NepPNeHAVKYNSPHON MIOCKOCTU

Tema 3.4. CopgepxaHue y4ye6Horo matepuana

Yrnbl Mexay npsMbiMm Yrnbl B IPOCTPAHCTBE: Yron Mexagy npsiMon 1 NIIOCKOCTbIO, ABYrPaHHbIV Yror, IMHENHbIN Yron

1 MIOCKOCTSIMU OBYyrpaHHoro yrna. lNepneHamKkynap v HakNoOHHbIE: paCCTOAHME OT TOYKU 0 NNOCKOCTU, pacCTosHNE 2
OT NPSAMOW A0 NITOCKOCTU, MPOEKUMS pUrypbl Ha NAIOCKOCTb. [epneHanKynsapHOCTb NITOCKOCTEN:
Npu3HaK NepneHavKynsapHOCTU ABYX MIIOCKOCTEN. Teopema 0 TPEX NepneHanKynsipaxx

Tema 3.5. MpodeccnoHanbLHO-OpUEeHTUPOBAHHOE coAepXaHue (coaepKaHue NPUKNagHoOro Moaynsi)

Mpsimble 1 NNockocTH Akcrmombl ctepeomeTpun. NepneHanKynsapHOCTbL MPSIMON M NITOCKOCTKW, NapannenbHOCTb ABYX 2

B MPaKTU4ECKNX 3agadax NpAMbIX, MEPNEHOUKYNSIPHBIX MITOCKOCTW, NEePNeHANKYNAPHOCTb NITOCKOCTEN
MpodpeccnoHanbHoO-opMeHTMPOBaHHOe coaepXaHue (cogepaHue NPUKIIagHOro Moayns)
PacnonoxeHve npsMbIX 1 MAOCKOCTEN B OKpyxXatowem mupe (Mpupoae, UCKyccTBe, apXUTEKType, 2
TexHuKe). PelleHne npakTnko-opneHTMpPOoBaHHbIX 3a4au

Tema 3.6. TemaTuka NpakTU4eCKUX 3aHATUN

OcHoBHble KoHTponbHasa paboTta Ha TeMy «PelueHune 3agady. MNMpsamble 1 NNOCKOCTU B NPOCTPAHCTBEY

NPOCTPaHCTBEHHbIE 5

dourypbl 1 nx

3aMMopacnoioXeHue

Paznen 4. KoopanHaTbl U BEKTOPbI B NPOCTPaHCTBE 16

Tema 4.1. CopepxaHue yyebHOro martepuana

BekTopbl B MPOCTPaHCTBE. | BekTop Ha MNMOCKOCTM 1 B MPOCTPAHCTBE. CHOXEHME W BblUMTAHME BEKTOPOB. YMHOXEHNE BekTopa 2

HeicTaus ¢ BeKTOpamm Ha uucno. PasnoxeHne BekTopa MO TPéM  HEKOMMNnaHapHbIM  Bektopam. [pasuno
napannenenunena. PelweHne 3agay, CBsi3aHHbIX C NPUMEHEHWEM NPaBuN AEVCTBUIA C BEKTOPaMK OK-02, OK-03, OK-
TemaTuKa NpPakTU4ECKUX 3aHATUN 04, OK-07, MK 1.3,
Mpaktuyeckoe 3aHaTME Ne 12. OcHOBHble 3afauyun, paccMaTpuBaeMble B MPSAMOYrofibHOWN (OeKkapTOBON) MnK 1.4, 4o 36, LO
cMCTeMe KoopauHaT B NPOCTPaHCTBE 2 40

Tema 4.2. CopepxaHue yyebHoOro marepuana

KoopauHartbi B | MpsimoyronbHas cucteMa koopauHaTt B NpocTpaHcTee. KoopanHaTel BEKTOpa.

NPOCTPaHCTBE. MpocTeniwne 3agaym B koopauHaTax. Yron mexay Bektopamu. CkansipHoe npov3BeAeHne BEKTOPOB.

MpocTenwne 3a4aun | BeluicrnieHue yrno Mexay npsiMbiMy U NAIOCKOCTAMM. 2
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLMN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4

B KOOpAMHaTax KoopavHaTHO-BEKTOPHBIN METOA NPW PELLUEHUN reoMeTprUYeckmX 3agad 2
TemMaTuKa NpakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHaTME Ne 13. BbinonHeHWe AeNCTBUIN Hag BEKTOpaMum 2
MpakTnyeckoe 3aHATNE Ne 14. HaxoxgeHue yrna mexagy BeKtopamm 2

Tema 4.3. MpodeccnoHanbHO-OpMeHTUPOBAHHOE coAepKaHue (cogepaHue NPUKINagHoro Moayns)

MpakTmko- KoopauHaTHasi MrockoCTb. BbluMCrieHMe paccTOsHWA U Mrolageid Ha KOOPAMHATHOW MIIOCKOCTU.

OpueHTMpOBaHHbIE 3aAa | KonyyecTBeHHble pacyeTbl 2

Ha KOOpAMHATHOWN

NIOCKOCTH

Tema 4.4. TemaTuka NpakTU4eCKUX 3aHATUN

PelweHue 3agad Ha | KoHTponbHasa paboTta «PelweHune 3agay. KoopauHaTbl 1 BEKTOPbI»

KoopauHaThl 2

N BEKTOPbI

Paszgen 5. OcHoBbI TpuUroHomeTpuu. TpuroHomeTpuyeckme yHKLUU 32

Tema 5.1. CopepxaHue y4ebHOro marepmana

OCHOBbI TPUrOHOMETPUK PagnaHHaa mepa yrna. MNoBopoT TOYKM BOKPYr Havana koopauHat. OnpefeneHne cuHyca, KOCUMHYCa,
TaHreHca 1 KoTaHreHca. 3Haku CUHyca, KOCUHYCa, TaHreHca M KOTaHreHca no 4eTeepTam. 3aBUCMOCTb 2
MeXay CUHYCOM, KOCMHYCOM, TAHTEHCOM M KOTaHF€HCOM OZHOIO 1 TOrO e yrna
PaguwaHHbI MeToq n3MepeHus YrioB BpaLlleHUs 1 CBA3b C rpagyCHOM Mepon 2

Tema 5.2. CopgepxaHue y4ye6Horo matepuana 5

OcHoBHbIe TpuroHomeTpudeckne Toxgectsa. CUHYC, KOCUHYC, TAHTEHC M KOTaHIEHC YrnoB a u -

Ig;(;o:;n;zmmqecme MpumeHeHne dopmynbl NPUBUAEHUS 2 OK-02, OK-03, OK-
[MprmeHeHne popMyribl CIIOXKEHUSA 1 YOBOEHNS 2 04, OK-05, MK 1.3,
MpuMeHeHWe hopMynbl NOMIOBMHHOIO yrna 2 MK 1.4, 140 37, U0
TemaTuKa NpakTU4EeCKUX 3aHATUN 41
MpakTnyeckoe 3aHaTe Ne 15. MpeobpasoBaHUs NPOCTENLLMX TPUTOHOMETPUYECKNX BblPaXKEHW 2

Tema 5.3. CopepxaHue y4eb6HOro marepmana

Mepuoanyeckne dyHKUMK. | dyHkUuS. MNepuoandeckne GyHKUMKU. TpUroHoMeTpuyeckne OyHKLMKU, UX CBOMCTBA U rpadUKUCKUX

TpuroHomeTpuyeckme BblpaXkeHUNn 2

dyHKUNN
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOpbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
Tema 5.4. CopepxaHue yyebHoOro matepumana
MpeobpasoBaHue Cxatne un pactskeHvne rpadumkoB TpUroHomeTpudeckux dyHkuun. lMpeobpasoBaHne rpadumkoB >
rpacukoB TPUrOHOMETPUYECKUX DYHKLUIA
TPUTOHOMETPUHECKINX TemaTuka NpakTU4ECKUX 3aHATUN
yHKumiA MpakTuyeckoe 3aHaTne Ne 16. MpeobpasoBaHue rpacprkoB TPUTOHOMETPUHECKMX (PYHKLIMIA 2
Tema 5.5. MpodeccnoHanLHO OpMEHTMPOBAHHOE cofepKaHue (coaepxaHue NpuknagHoro Mmoayns)
OnwncaHune Mcnonb3oBaHne CBOWCTB TPUFOHOMETPUYECKMX OYHKUMA B  npodeccuoHanbHblX — 3agadax. 2
NPOV3BOACTBEHHbIX Vcnonb3oBaHue rpadukoB yHKUMI ONS MCCreaoBaHMs MPOLLECCOB M 3aBUMCMMOCTEN, KOTopble
NpoLLeCCOB C NOMOLLbIO BO3HMKAIOT NPU peLleHnn 3aad 13 Apyrmx y4ebHbIX AUCLMNIANH U pearbHOM XU3HNCOS X, Y = Sin X, Y
rpacpmkoB OyHKLMN =tg x, y =ctg x.
Tema 5.6. CopepxaHue y4ebHOro marepmana
ObpaTHble O6paTHble dyHKUMK. OBpaTHble TPUroHomeTpudeckne pyHKUMK. VIx cBorncTBa u rpadounkm 2
TPUroHOMETPU4ECKMe
dyHKUNN
Tema 5.7. CopgepxaHue y4ye6Horo matepuana 5
TpuroHomeTpuyeckme PelueHne TpUroHOMeTpU4ECKNX ypaBHEHUN
ypaBHeHud PelueHne TpUroHOMeTpU4ECKNX ypaBHEHUN 2
Tema 5.8. CopgepxaHue y4ye6Horo matepuana
TpuroHomeTpuyeckne Mpumepbl TpuUroHomeTpuyeckme HepaBeHcTBa. PelieHne npocTenuvx TPUTOHOMETPUYECKUX 2
HepaBeHCTBa HepaBeHCTB B TOM YMUCIIE C NCMOMb30BaHWEM CBOUCTB OYHKLINI
Tema 5.9. CopgepxaHue y4ye6Horo matepuana
PeweHwne 3apgad | KoHTponbHas paboTta «PelleHne 3agay TpPUroHoMeTpumny 5
TPUroHoMeTpun
2 cemecTp 188:
104 nek.,
56 np.,
28 cp.
Paspnen 6. NpousBoaHasa pyHKUMU, ee NPUMEHeHue 40
Tema 6.1. MoHoToHHOCTbL | CopepkaHue y4yebHOro matepuana
PyHKLUMN. OKCTPEMYMbI MpOMEXyTKM MOHOTOHHOCTU QYHKUUKW. MakCuMymbl M MUHUMYMbl  OYHKUUK. Haubonbliee un 2
hyHKUMMN. TOYKM | HaumeHbLUee 3HaYeHne YHKUMN Ha NPOMEXYTKE
3KCTpEMyMa

Tema 6.2. lNoHATHe

CopepxaHue yyeb6Horo martepmana
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
o} HenpepbIBHOCTU | HenpepbiBHbIE yHKUMK. MeTog MHTEepBarnoB Ansi peLleHns HepaBeHCTB 2
dyHKUNN
Tema 6.3. CopepxaHue y4yebHOro matepmana
MNpoussoaHas hyHKUNM MNpoussogHas pyHKUMKM. [Mpou3BOAHBIE  3MEMEHTapHbIX  (OYHKUWA.  DOpMynibl  HaXOXAEHWS 2
NPOU3BOAHOW CYMMbI, NPOVU3BEAEHUSA U YAaCTHOIO
TemaTuka NnpakTU4ECKNX 3aHATUN
IMpakTnyeckoe 3aHsaTne Ne 17. BeluMcneHne npon3BogHoON CyMMbI, Pa3HOCTU 2
MNpakTnyeckoe 3aHsaTne Ne 18. BolumcneHne nponssBogHOM NPOM3BeaeHNs, YaCTHOIoO 2 OK-01,0K-02, OK-
IMpakTnyeckoe 3aHsaTne Ne 19. BeldncneHune no npasunam anddepeHumpoBaHus 2 03, OK-04, OK-05,
CamocTosiTenbHas pa6oTa 9 OK-06, OK-07, MK
CamocTtositenbHas pabota Ne 1. CoctaButb npeseHTauumto no teme: «lMponssogHas» 1.3, MK 1.4, LO 37,
Tema 6.4. CopepxaHue yyebHoOro marepumana LIO 38, LO 40
leomeTpudeckuii  cmbicn TeoMeTpUYECKINI CMbICT MPON3BOAHON (PYHKLIMW — YrTIOBOM KO3MPMULIMEHT KacaTenbHON K rpaduky 2
Mpon3BoAHOM DYHKLIM B TOUKE
YpaBHeHuWe KacaTenbHOM K rpadouky yHKUUm 2
CamocTtosiTenbHasa paboTta 5
CamocTosaTenbHas padota Ne 2. NogrotoBuTb pedpepat no reme «lponsBogHasi B HAyKe U TEXHUKE»
Tema 6.5. CopepxaHue y4ebHOro marepmana
dusnyeckunn CMbICI | dnsmnyecknin (MexaHu4ecknin) cMbicn NPou3BoaHOM. MNMpuMeHeHne Npou3BOAHOW ANs onpedeneHus
NpOn3BOLHOWN CKOpOCTM npoLecca, 3agaHHoro hopMyrnon unm rpadmkom 2
B NpodeCccUoHarnbHbIX
3agavax
Tema 6.6. CopepxaHue y4ye6Horo matepuana
MNpvmeHeHne Npon3BOAHON | BospacTaHne M ybbiBaHMe (YHKLUWW, COOTBETCTBME BO3paCTaHUs W ybbiBaHUA (YHKUMM 3HAKy 2
K nccnefoBaHuio (PYHKUMA | nponssogHon. [pUMeHeHWe NpPOM3BOOHON K WCCNeaoBaHUi (YHKUMIA Ha MOHOTOHHOCTb U
Ha MOHOTOHHOCTb N | aKCTpeMyMbl.
SKCTPEMYMBI TemaTuKa NpakTU4ECKUX 3aHATUN
MpakTuyeckoe 3aHATMe Ne 20. NpumeHeHUe Npomn3BO4HON K MccnenoBaHuio oyHkumin. UHTepBanbl >
MOHOTOHHOCTU 1 3KCTPEMYMBI
Tema 6.7. CopepxaHue yyebHOro marepmana
NccnepoBaHne  oyHKUMIA | ANropuTM UCCReaoBaHus GOYHKLIMIA 1 NOCTPOeHUs ee rpadrika C NOMOLLIbIO NPOU3BOAHONA. 2
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
3neMeHT
nporpamMmbil
1 2 3 4
1 NoCTpoeHmne rpadmkoB MocTpoeHne rpadukoB MHOFOYSIEHOB C WCMOfMb30BaHWEM annapata mMaTeMaTU4eckoro aHanusa.
VcTopusi pa3Butns maTemMaTM4eCcKoro aHanmsa 2
Tema 6.8. CopepxaHue yyebHoOro marepumana
Hanbonbuiee M| HaxoxaeHne Haubomnbllero U HauMMEHbLUEero 3HaueHuWs YHKUMM Ha oTpeske. [lpumeHeHue
HanMmeHbLuee SHAYeHNA | npop3BOAHON AN HAXOXAEHWUS HaWNyYLWEero pelleHnst B NpUKnaaHbiX 3aJadax, ans onpeaeneHus 2
(PyHKUNM Ha OTpeske CKOPOCTM NpoLecca, 3a4aHHOro OpMYon UM rpacrkom
TemaTuKa NpakTU4ECKNX 3aHATUN
MpakTunyeckoe 3aHaTMe Ne 21. HaxoxaeHne HanbomnbLIero U HaMMeHbLUEro 3HaYeHUst OYyHKLUUM Ha 2
oTpeske
Tema 6.9. MpodpeccnoHanbHO opueHTUPOBaHHOE coaepkaHue (coaepkaHue NPUKNagHoro Moaynsi)
Haxoxnetne MpuknagHble 3agadv, B TOM YMCME COLMANbHO-3KOHOMUYECKOrO M (DU3MYECKOro XapakTepa, WX 2
ONTMMAIbHOTO Pe3ynbTata | ne))eype cpeACTBAMM MaTEMATUYECKOTO aHanuaa
C NOMOWbIO NPOUSBOAHOW I"Mno¢heccHoHanbHO OPMEHTUPOBAHHOE CoaepXaHue (codepXkaHue NpUKNaaHoro Moayns)
B MpakTuHeckix safatax MpakTnyeckoe 3aHaTUE Ne 22. HaxoxaeHne onTMMansHOro pesynbTata C NOMOLLbI MPON3BOAHON B
npakTUdecknx 3agadax
Keric Ne1. Bbibpatb ontumanbHbii o6bem npounssoactea N dompmon, pyHKUNS NpubbinyM KOTOPOK 5
MOXeT OblTb cmopenupoBaHa 3aBucumocTbio: F(q) = g2 - 89 + 10. Pewwute kenc. 3awmTute
nonyyeHHble pesynbTaTbl Kelca.
Tema 6.10. PeweHne | TemaTuka NpakTUYECKUX 3aHATUN
3aa-. Mpown3BoAHas | KoHTtpornbHas pabota «lpoun3soaHas dyHKUUKN,ee MPUMEHEHUE» 2
pyHKUMY,
ee NpuMeHeHue
Pasgen 7. MHororpaHHUKK 1 Tena BpalweHus 64
Tema 7.1. CopepxaHue y4ebHOro marepmana
MHororpaHHuku lMoHATMEe MHOrorpaHHWKa, OCHOBHbIE 3MEMEHTbl MHOFOrpaHHMKa, BbINYKMble W HEBbINYKble 5
MHOrOrpaHHUKK; pa3BépTka MHOrorpaHHMKa
CamocTosATenbHasa pabora
CamocTosiTenbHas paboTa Ne 3. Cosgatb Moaernb MHOrorpaHHuKa 2
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOpbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
Tema 7.2. CopepxaHue yyeb6HoOro marepmana
MNpusma. MNpamas | Mpusma: n-yronbHasa Npusma; rpaHyu U OCHOBaHWS NPU3MbI; NMPSAMAas U HaKIOHHasA Npusmbl; GokoBas U
1 npaBuibHasi Npn3mbl nosnHasi NOBEPXHOCTb NPU3Mbl. ANeMeHTbI Npuamebl. [paBunbHas npusma 2
Tema 7.3. CopepxaHue y4ebHOro marepmana
Mapannenenunen, kyo Mapannenenunen, nNpsIMOYronbHbIM Napannenenunen u ero ceoicteBa. Kyb. CedeHue kyba, 2
napannenenvnega
Tema 7.4. CopepxaHue yyebHoOro marepumana
Mupammnaa. MNpasunbHas Mupamnga: n-yronbHasa nupamuaa, rpaHn U OCHOBaHMe nupamuabl; 6okoBas 1M NonHas NOBEPXHOCTb 2
nupamuaa. YceveHHas nMpamugpl; NpaBurbHas M yceyéHHas nupamuga. OneMeHTol nupamuibl. BelumcneHne snemeHToB
nupamnia MHOrorpaHHuKoB: pé€bpa, gnaroHanu, yrnbl
CamocTosiTenbHas pabora OK-01, OK-02, OK-
CamoctosaTenbHas pabota Ne 4. 3rotoBuTb Mogenb Napannenenvnena, kyba nu nupammabl 2 03, OK-04, OK-
CamoctosaTensHas pabota Ne 5. Co3gaTtb Mogenb yCeyeHHOM nupamuapl 2 05,0K-06, OK-07,
Tema 7.5. bokoBasi u CopgepxaHue y4ye6Horo matepuana 2 MK 1.3, 1K 1.4, LIO
nonHasa NoBepXHOCTb IMnowanb GOKOBOWM W NOJTHOW MOBEPXHOCTU NPU3MbI, TMpaMuabl 36, LIO 41
npu3msbl, NnMpamunibl TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTuyeckoe 3aHaTme Ne 23. HaxoxgeHue nosnHom 1 60KoBOM NOBEPXHOCTU NMpaMuabl 2
MpakTnyeckoe 3aHsaTe Ne 24. HaxoxgeHue nonHom 1 60KoBOWM NOBEPXHOCTU YCEYEHHOW Nupamubl 2
CamocTtosATenbHas paboTa
CamocTtosaTenbHas pabota Ne 6. Pewuntb 3agayn Ha BblYUcneHMe obbeMa npuaMbl, NMpamugel, 2
yCce4YeHHOW nupammnipl
Tema 7.6. CopepxaHue yuye6Horo matepmana
NewxeHne B [BmxeHne B npocTpaHcTBe. CUMMETPUS B MPOCTPAHCTBE: CUMMETPUS OTHOCUTESNBHO TOYKMU, 2
npoctpaHcTee. CummeTpus NPSIMOW, NITOCKOCTU. DNEMEHTbI CUMMETPUN B NMpamMuaax, napannenenvnenax
B MPOCTPaHCTBE
Tema 7.7. CopgepxaHue y4ye6Horo matepuana
MpaBunbHbIE lMoHATWE NpaBWIBHOIrO MHOTOrpaHHKKa; NpaBuibHasa NpU3Ma 1 nNpaBuibHas NUpamMmuaa; npaBunbHas
MHOTOTPaHHUKN, NX TpeyronbHas nuMpammaa W npaBuIbHbIA  TeTpasap; Kyb. [lpeactaBneHve O MpaBUSIbHBIX 2
CcBOMCTBaA MHOrorpaHHuKax: OKTasap, AOAeKasap M wukocasgp. [BwKeHne B MPOCTPAHCTBE. OIIEMEHTbI
CYMMETPUN B NPaBUIbHbIX MHOTOrpaHHUKax
CamocTosATenbHasa pabora
CamocTosTenbHas padota Ne 7. CozgaTb MOAenu npaBuibHbIX MHOTOrpaHHMUKOB 2
CamoctosatensHas pabota Ne 8. NpeseHTaums no teme «CUMMeETpUsi B NPUPOAE U B TEXHUKEY 2
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpammabi
1 2 3 4
Tema 7.8. CummeTtpus B | lNpodeccnoHansHO-opueHTUPOBaHHOE coAdepKaHue (cogepXaHue npuknagHoro moayns)
npodeccun. CeyeHnsa | CummeTpus B NpUpoae, apxXUTekType, TeXHIKe, B BbITy, B npodeccum. icnonb3aoBaHne OBUXKEHWIA B
MHOrorpaHHuKOB NPOCTPaHCTBE MpU peLleHnn npogeccnoHanbHbix 3agad. CeveHns Npuambl U NIUpaMuabl. 2
B npodeccuoHanbHblX | MocTpoeHWe ceyeHnin MHOrorpaHHMKOB, UCMNOMb3ya MeTo crneaoB. BeinonHeHne BbIHOCHBIX NMIOCKUX
3apadax YepTexen U3 PUCYHKOB NPOCTbIX 06BbEMHbIX (buryp (Bua ceepxy, cOoKy,CHU3Y)
Tema 7.9. CopepxaHue y4yeb6Horo matepuana
Uunnuvnap, ero Linnungpuyeckas noBepxHOCTb, 06pasytoLlime LMNMHAPUYECKON MOBEPXHOCTU, OCb LINNMHAPUYECKOWN
cocraenstowe. CeyeHvie noBepxHocTn. LunuHap: ocHoBaHMs M OoKoBasi MOBEPXHOCTb, OOpasylwas u ocb; nnowagb 2
umnuHapa OOKOBOW M MONHOW MOBEpPXHOCTU. N30bpaxkeHne umnmMHApa Ha MnockocTu. Pa3BépTka uMnuHApa.
CeyeHus unnuHgpa (NN0CKOCTbI0, NapannienbHON Unu NepneHaukynsipHoM ocy uMnnHapa)
TemaTuka NpakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHsaTMe Ne 25. PelueHne 3agad Ha HaxoXxaeHne aneMeHToB LMnuHapa 2
CamocTtosATenbHas paboTa 2
CamocTtositenbHas pabota Ne 9. Co3gaTtb Mogens LmnuHapa
Tema 7.10. Konyc, ero | NpodeccnoHanbLHO-OpMEHTUPOBAHHOE coAepKaHue (cogepaHme NpuknagHoro Moayns)
cocTtasnswowme. CeueHne | KoHnyeckasi NOBEPXHOCTb, 0Opasylolinme KOHMYECKON MOBEPXHOCTM, OCb W BEPLUMHA KOHWYECKOW >
KOHyca noBepxHoOCcTU. KoHyC: OCHOBaHMe M BeplmHa, obpasyowasi n ocb; nrowaas O0KOBOW U MOSHON
NMOBEPXHOCTM
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTMe Ne 26. PelleHne 3agay Ha HAXOXAEHWE SNIEMEHTOB KOHyca 2
CamocTtosATenbHasa paboTa 2
CamoctosiTenbHas pabota Ne 10. Co3gaTb Mogenb KoHyca
Tema 7.11. YceuveHHblli | CogepxaHue y4eOHOro marepuana
KOHYC. CeueHre | Yceu€HHbI KoHyC: obpasytoLine 1 BbicoTa; OCHOBaHUS U GokoBasi noBepxHOCTb. N3obpaxeHne >
yCEYEHHOro KoHyca KOHyca Ha nnockocTu. Pa3BépTka koHyca. CedeHust kKoHyca (NNOCKOCTbIO, NapannenbHON
OCHOBaHMWI0, U MIOCKOCTLI0, MPOX0AsLLEN Yepes BEPLUMHY)
TemaTuka NnpakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHsaTMe Ne 27. PelueHure 3aga4 Ha HaxoXxaeHue aNeMeHTOB YCeYeHHOro KoHyca >
Tema 7.12. CopgepxaHue y4ye6Horo matepuana
LLap v cipepa, nx cedennsa | Cchepa u Wap: LeHTp, paauyc, guameTp; nrollaab noBepxHocTh cdepbl. B3aMMHoe pacnonoxeHue 5

cdepbl 1 MAOCKOCTY; KacaTenbHas NiockocTb K cdepe. M3obpaxeHune cdepsl, Wwapa Ha MioCKOCTy.
CeueHus wapa
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpamMmbil
1 2 3 4
TemaTuka NpakTU4ECKUX 3aHATUN
[MpakTnyeckoe 3aHsaTne Ne 28. PelueHne 3agad no teme: «Lap un cpepar 2
CamocTtosATenbHasa paboTa 2
CamoctositencHas pabota Ne 11. MNpeseHTauns no teme: «ap n cdepa, nx ceyeHns»
Tema 7.13. CopepxaHue y4ebHoOro marepumana
MoHaTMe 06 ob6beme Tena. | MNoHsATMe 06 06bEMe. OCHOBHbIE CBOVCTBa 06BEMOB Tern. OGBbEM nMupamMuabl, NPU3MbI LUNMHAOPA, 2
OBbemMbl MHOrOrpaHHUKOB | koHyca. O6bEM Lapa 1 nrowaas chepb
W Ten BpaLleHus
Tema 7.14. CopepxaHue yyeb6Horo matepuana
Ob6bembl v nowaau MopobHble Tema B npoctpaHcTBe. COOTHOWEHWUS Mexay nnowagasiMm  NOBEepXHOCTEN 2
NOBEPXHOCTEe! NOAOBHBIX | 1 0GLEMaMN NOAOGHBIX TEn
Ten
Tema 7.15. CopepxaHue y4ye6Horo matepuana
KombuHaumu MHororpaHHuK, onucaHHbIi okoro cdepbl. Cdepa, BnNMcaHHaAs B MHOFOrpaHHMK MU B TENo 2
MHOrOrpaHHUKoB 1 Ten BpaLleHns. MHOrorpaHHuK, BNMCaHHbIV B TENO BpaLleHns
BpaLleHus
Tema 7.16. MpodeccuoHanLHO OPMEHTMPOBAHHOE cofepKaHue (coaepxaHue NpuKagHoro Mmoayns)
KombuHauum Mcnonb3oBaHne kKoMOUHALMIA MHOFOrPaHHUKOB U TeN BpalleHWs Ha NpakTuke 2
reoMeTpU4ecKnx Ten Ha
npakTuke
Tema 7.17. PewweHune TemaTuka NpakTU4ECKUX 3aHATUN
3anaq. MHororpaHHukn n KoHTponbHasa pabota «MHororpaHHuKM 1 Tena BpaileHus» >
Tena BpalleHus
Paspen 8. NepBooGpa3Has yHKUMK, ee NpUMeHeHue 26
Tema 8.1. CopepxaHue yyebHoro matepuana 5
MepBoobpasHas yHKLuK MepBoobpasHas. Tabnuua nepeoobpasHbIX
TemaTuKa NpakTU4YECKUX 3aHATUN
MpakTnyeckoe 3aHsaTne Ne 29. BoluncneHne nepBoobpasHbIxX 2
Tema 8.2. | CopepxxaHue y4ebHOro matepuana 5
HeonpepeneHHbIn n MoHATMe HeonpeaeneHHoro nHTerpana
onpefeneHHbIi uHTerpans! | MoHsTVe onpegeneHHoro UHTerpana 2 OK-01, OK-02,
CamocTosiTenbHas pabora > OK003, OK-04, OK-

CamoctosTenbHas pabota Ne 12. CocTtaBuTb KOHCNEKT MO TeMe «VHTerpan»

05, OK-06, OK-07,
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpamMmbil
1 2 3 4
MpodeccnoHanbLHO-OpUEeHTUPOBaAHHOE coAepXxaHue (coaepKaHue NPUKNagHOro Mmoayns) MK1.3, MK 1.4, 4O
MpakTtnyeckoe 3aHaTHe Ne 30. BbluncneHne HeonpeaeneHHoro nHrerpana. PeweHne npuknagHbix 2 39, LO 41
3agad
Mpaktnyeckoe 3aHsaTMe Ne 31. BbluucneHvwe onpepeneHHoro mHTerpana. PelwweHve npuknagHbix 5
3agad
CamocTosiTenbHasa pabora
CamocTtosaTtenbHas pabota Ne 13. PewwuTb 3agauvm nNpuKNagHOro xapakrtepa Ha MpUMEHEHue 2
WHTEerpanos
Tema 8.2. Mnowaab | CopepxxaHue y4ebHOro marepuana
KPVBOMUWHENHON Tpaneuuun. | NHTerpan, ero reoMeTpuyeckuii U duanyeckuini cmbicr. BblumMcneHne uHTerpana no dopmyne 2
®opmyna  HboToHa  — | HbloToHa-JleinbHuua
NenbHuua MpodeccnoHanbLHO-OpUeHTUPOBaAHHOE coAepXKaHue (coaepKaHue NPUKNagHoOro Moayrnsi)
Mpaktnyeckoe 3aHaTMe Ne 32. BblvucneHue nnowiagn KpUBONMMHENHOW Tpaneumm C MNOMOLLbHO >
onpegeneHHoro nHTerpana. PelleHne npyknagHelx 3agad
Tema 8.4. OnpegenerHbilt | MpodeccnoHanbLHO-opUEeHTUPOBaHHOE coAdepKaHue (coaepkaHue NpuKagHoro Mmoayns)
WHTErpan B | PelweHune 3agad Ha NnpMMeHeHWe uHTerpana Ans BblYMCNeHUss PuUandecknx BenuymnH 2
NpoheccroHanbHow PelueHune 3a4a4 Ha NpYMeHeHne NHTerpana Ans BblYMCHeHUs PUanyeckvx nnowaaei 5
AEATENBHOCTU U XU3HU
Tema 8.5. TemaTuka NpakTU4ECKUX 3aHATUN
PelweHune 3agay KoHTponbHas pabota «[llepBoobpasHas dyHkuun. [NpaBuna HaxoxaeHuss nepBoobpasHbix. Ee
Ha HaxoXaeHne | npumMeHeHne»
nepBoobpa3sHo 2
N ee NpYMeHeHne
Pasnen 9. Teopus BepoATHOCTEN U CTaTUCTUKA 36
Tema 9.1. CopgepxaHue y4ye6Horo matepuana
MpencraBneHne gaHHbIX MpeacTtaBneHne AaHHbIX C NOMOLLLIO Tabnuy u guarpamm. CpegHee apudmMeTnyeckoe, MeamaHa, >
" onucatenbHas | Hanbonbllee U HauMeHbLLIEe 3HAYeHUs!, pa3Max, AUCMNEPCUs, CTaHOAPTHOE OTKIMOHEHUE YUCTIOBbIX
cTaTucTuka HabopoB
Tema 9.2. MpodpeccnoHanbHoO-opneHTMPOBaHHOe coAepXaHue (cogepkaHue NPUKIIagHOro Moayns)
CoctaBneHue Tabnuy, MepBnyHas obpaboTka cTaTucTudeckux AdaHHbiX. [padmyeckoe mx npeacraBneHue. HaxoxaeHwe
W auMarpamm Ha npakTuke CPeaHVX XapaKTepuCTUK, HabniogaembliX AaHHbiX. [pUMeHeHMe CTaTUCTUYECKMX METOdOB AnA 5 OK-01, OK-02,
peLleHna npocpeccmnoHanbHbIX 3agad OK-03, OK-04,

OK-05, OK-07, INK
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpamMmmbl
1 2 3 4
Tema 9.3. CopepxaHue y4ebHOro matepmuana 1.3,MMK1.4
Onepauun Hag | Cny4yaliHble SKCnepuMeHTbl (OMbiThbl) U CriyYalHble COObITUS. QnemeHTapHble cobbiTusa (MCXoAbl).
cobbITUAMMU, BeposaTHOCTb cnyvanHoro cobbiTus. bnmM3ocTb YacToTbl M BEPOATHOCTU COObITUIA. CnyvalnHble onbIThl
Hag BEPOATHOCTAMU. | C  PaBHOBO3MOXHbIMW  3NlEMEHTapHbIMU  cOBbITUAMKU. BeposiTHOCTM  coObITU B OMbITax C >
YcnoBHas BEpPOSATHOCTb PaBHOBO3MOXHbIMW  3rieMeHTapHbiMN  cobbiTuaMU. Onepauun Hag cobbITUAMMK: nepeceveHue,
obbeavHeHne, nNPOTMBOMONOXHbIE  COObITUA.  [uarpammbl  Onnepa.  dopmyrna  CNoOXeHUs
BEPOATHOCTEN. YCNOBHasi BEPOATHOCTb. YMHOXEHMe BepodATHOCTen. [lepeBo  cnydanmHOro
akcnepumeHTa. PopmMyna nNonHou BepoaATHOCTU. HesaBumcrmMble cobbiTus
TemaTukKa NpakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHsaTMe Ne 33. PelueHune 3agay Ha CrOXKEHNEe U YMHOXEHNE BEPOSATHOCTEN 2
MpakTnyeckoe 3aHaTMe Ne 34. PelueHne 3agay Ha CroXeHue N yMHOXEHNe BepOATHOCTEN 2
Tema 9.4. CopepxaHue y4ebHoOro marepumana 2
OnemeHTbl KoOMBUHaTopukn | KoMGUHaTOpHOe NpaBuio YMHoXeHUst. MNepecTaHoBKM U dpakTopuarn. Yucno coyeTaHui.
TpeyronbHuk Mackans. Popmyna 6uHoma HeloToHa 2
TemaTuka NpakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHaTme Ne 35. PeweHune kombuHaTopHbIX 3agad. [NepectaHoBkn 2
MpakTnyeckoe 3aHaTre Ne 36. PewweHune kombuHaTopHbIX 3agad. PasmelueHuns 2
MpakTnyeckoe 3aHaTMe Ne 37. PeweHue kombuHaTopHbix 3agay. CoveTtaHus 2
MpakTnyeckoe 3aHsaTe Ne 38. dopmyna GuHoma HeloToOHa 2
Tema 9.5. BeposaTHocTb MpodpeccnoHanbHo-opMeHTMPOBaHHOe coaepXaHue (cogepaHue NPUKIIagHOro Moayns)
B NMpodeccroHarbHbIX OueHka BepoATHOCTM CobbITUS B NpodbeccnoHanbHom aesaTenbHoCTU. PelweHne npodeccrmoHanbHbIX
3agadax 3ag0ay Ha BEpPOSATHOCTb COObITUA. BbluncneHve BepoATHOCTEW C  WUCMONb3oBaHWEM OPMyn
KOMBOUHATOPUKN
Kenic Ne1. [NycTb ouHaHCOBBIN aHanNUTUK NpegnonaraeT, YTO eCnv CTaBku NPoLUeHTa ynageT 3a
onpeaeneHHbIn Nnepuog, To BEPOATHOCTb, YTO PbIHOK akumMi ByaeT pactu B 37O e Bpemsi, pasHa 0,7. 2
AHanNUTUK Takke CYATAET, YTO CTaBKa NPOLIEHTA MOXET ynacTb 3a 3TOT XXe Nepuos ¢ BEPOSITHOCTLHO
0,2. Ncnonb3ya gaHHyto MHGOPMaLUMIO, ONpeadenuTe BEPOSTHOCTb TOrO, YTO PbIHOK akuui byaet
pa3BMBaTbCS, a CTaBka NPOLEHTa NajaTb B TeYeHWEe JaHHOro nepuoga?
Tema 9.6. CopgepxaHue y4ye6Horo matepuana
Cepun nocnegosaTtesnbHbIX | BUHapHBIN CriyvanHbI ONbIT (MCMbITaHWE), ycnex U Heydada. HesaBucumble wcnbiTaHus. Cepus >

ncnblTaHNN

HEe3aBUCUMbIX UCMbITAHUIN 00 nepBoro ycnexa. Cepvm He3aBMCUMbIX UCMbITAHUN BepHynnm
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
aneMeHT
nporpamMmbil
1 2 3 4
Tema 9.7. CopepxaHue yyeb6HoOro marepmana
CnyuaiiHble BENMUHbI CnyyanHaa BenuunHa. PacnpepeneHve BepodaTHocTew. [Ouarpamma pacnpegenenus. [Mpumepsl 2
1 pacnpeneneHuns. pacrnpegeneHun, B TOM YMcne, reoMeTpuyeckoe n GuHoMmmansHoe
Marematudeckoe UMCroBble XapaKTEPUCTUKW CrydvaliHbiX BEMWYWH: MaTemaThyeckoe OxwuaaHue, Oucnepcus U
OXunaaHune criydanHou CTaHOapTHOE OTKIOHeHWe. MMpuMepbl MPUMEHEHUS MaTeMaTUYecKoro OXWAAHWS, B TOM 4uche B
BENUYNHLI 3aJayax VM3 MOBCEAHEBHOWM XW3HW. MaTemaTunuyeckoe oxugaHvue GUHAPHOWN CIy4YaiiHOWi BEMYMHBI. 2
MaTtemaTnyeckoe oxugaHme CyMMbl CyqanHbIX BeNMyYnH. Matematudeckoe oxumgaHne u gucnepcus
reocMeTpmn4ecKoro n BMHomMuaneHOro pacnpegenexHvmn
Tema 9.8. CopepxaHue y4ebHOro matepmana
3akoH 6onbLumx Yucen 3akoH OonblUMX 4YMcen W ero ponb B Hayke, npupode u obuectBe. BbibopoyHbIn MeTon 2
HenpepbiBHble criyqaiHble | nccrnenoBaHuit. [MprMepbl HENPEPbIBHBLIX CryYalHbIX BENUYMH
BENMNYMHbI ®yHKUMA NAOTHOCTM pacnpegenexHvs. PaBHomepHoe pacnpegeneHne n ero csoncTtsa. lMoHATMeE o
(pacnpeneneHus). HOpPManLHOM pacrnpeaeneHumn 5
HopmanbeHoe
pacnpegenexve
Tema 9.9. PeweHune 3agay | TemaTuka NpakTUYEeCKUX 3aHATUN
KOMOMHaTOpPMKN, KoHTponbHas paboTta «PelueHne 3agay KOMOMHATOPUKK, CTATUCTUKN U TEOPUN BEPOSITHOCTENY
CTaTUCTUKN N TEOPUM 2
BEPOATHOCTEN
Paznen 10. MatemaTn4eCcKnin NpakTUKyM 22
Tema 10.1. CopepxaHue y4ebHOro marepmana 2
MaTpuubl n onpegenutenu | MoHaTna: matpuua 2x2 1 3x3, onpeaenntens MaTpulbl.
Cnocobbl pelleHuss cucTeM NUHENHbIX ypaBHeHMW. MeTtop aycca pelueHWst CUCTEM JIMHEMHbIX 5
YPaBHEHU.
TemMaTuKa NpPaKkTU4YECKUX 3aHATUN
MpakTnyeckoe 3aHsaTne Ne 39. Matpuua. Onpegenutens BTOPOro U TpETbLEro nopsigka 2
MpakTnyeckoe 3aHsaTme Ne 40. PellleHne CUCTEM NUHENHBIX YPaBHEHUI 2
Tema 10.2. CopepxaHue yye6Horo marepuana OK-01. OK-02. OK-
KomnnekcHble yicna MoHATMe koMnnekcHoro u4ucra. ConpsbkeHHble KOMMMEKCHblE YuUcna, Moaynb WM aprymeHT 2 03, OI’<-O4, OI’<-05,
KOMMNJIEKCHOIO Ymncrna. OK-06, OK-07, MK
dopma 3anncy KOMNIEKCHOro Yncna (reoMeTpuyeckas, TPUroHOMeTpuyeckas, anrebpanyeckas). 2 1.3, MK 1.4
ApudmeTnyeckme EVNCTBUSA C KOMMIIEKCHBIMU YUCTTaMU 2
CamocTosATenbHas pabora 2
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HaumeHoBaHune

Koabl

CopepxaHue yyeb6Horo matepumana (0CHoBHoOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem KOMNeTeHLU NN,
pa3genoB U TeM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnoco6cTByeT
3nemMeHT
nporpamMmbil
1 2 3 4
CamoctosTenbHas pabota Ne 14. BbinoNHUTbL AEWCTBUA HA4 KOMMIIEKCHBIMUY YMCIaMm
Tema 10.3. CopepxaHue y4eb6HOro marepmana
Jlornyeckne onepauun Jlornyeckne onepauuu 2
C MHOXeCTBamM MpumeHeHne pguarpamm Junnepa—BeHHa aOnNs  pelweHne TeopeTUKO-MHOXECTBEHHbIX —3agay
npodeccuoHanbHON HanpaBfeHHOCTH, 3ag4a4y UHAOPMATMKN MU OPYrUX y4ebHbIX OUCUMMNAVMH U ANS 2
onncaHus peanbHbIX NPOLECCOB U ABNEHUN
Tema 10.4. CopepxaHue y4ebHOro marepmana
PewweHne 3agad | MNpuMeHeHne Un3ydeHHbIX MaTeMaTUYeckmx (OakTOB K PEeLUeHMI0 3adad U3 pasnuyHbix obnacrten
MaTemMaTn4ecKoro HayKkn U pearnbHON XN3HK 2
npakTukyma
KoHcynbTauusa 2
MpomexyToyHas aTTecTauus B BUge 3KksameHa 6
Bcero: 340
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3. YCNOBUSA PEANTU3ALIUM NPOIrPAMMbI YYEBHOW OUCLMMNITUHbI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuarbHO-TEXHUYECKOMY 06ecrneyeHmIo

Peanusaumsa nporpaMmmbl npegnonaraet Hannyne y4ebHoro kabuHeta matemMaTuKu.

O6opynoBaHue y4ebHoro kabuHeTa n pabounx mect kabuHeTa:

nocagoyHble MecTa Mno Konm4yecTBy obyyatoLmxcs; paboyee MecTo npenogaBarens;

cnpaBoYHO-MeToauyeckas nogbopka W TemaTuyeckas cuctemaTusauusi HeobGxoanMoWn
CnNpaBOYHOW NUTEPATYPHI;

TexHnyeckne cpeacTBa oby4eHMs: KOMNboOTepP, MyrbTUMeaNnanpoeKkTop, TeNesm3op.

3.2. UuchopmaumoHHoe obecnevyeHne peanusaymm nporpaMmmbl

[na peanusauum nporpaMmmbl GUGNMOTEYHBIN hoHO oBpasoBaTenbHON OpraHu3auum nveet
neyaTHble W/WNMM  3NEKTPOHHble obpasoBaTenbHble W MHPOPMALMOHHbIE  pecypchbl,
pekoMeHayeMble Ans UCNoNb30BaHMsA B obpa3oBaTenbHOM npoLecce.

3.2.1 OcHOBHbIe UICTOYHUKMN

1. Anumos, W. A. MatemaTtuka. Anrebpa n Hadana matemaTU4ecKkoro aHanusa. basoBbin
YPOBEHb : 3nekTpoHHasa opma yyebHoro nocobus ana CroO / W. A. Anumos, M. A. Tkadéra,
KO. M. KonsrmH. - Mockea : lNpocBeweHne, 2024. - 463 c. - TekCT : aneKkTpoHHbIn. - URL:
https://znanium.ru/ — Pexxum goctyna: no nognucke.

2. ArtaHacsH, J1. C. MatemaTtuka. NeomeTpus. BasoBbl ypoBeHb : 3NEKTPOHHaAsA hopma
yyebHoro nocobus gns CMO / JI. C. AtaHacaH, B. ®. bytysos, C. b. Kagomues. - Mocksa :
MpoceeleHne, 2024. - 193 c. - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexum
AO0CTyna: rno Noanucke.

3.2.2 lononHunTesibHble UCTOYHUKN

1ATanacsH, J1. C. MaTtemaTuka: anrebpa n Ha4ana mMaTeMaTU4ecKkoro aHanusa, reoMeTpusi.
eomeTtpusa. 10 — 11 knaccel: y4eb. gna obuweobpasoBaT. opraHnsaumi: 6a3oBbIi YpOBEHb U
yrny6n. ypoeHu [J1. C. AtaHacsH, B. ®. bytysos, C. b. Kagomues u gp.]. — 12-e nsa., crep. —
Mocksa: NpoceelieHne, 2024. — 287 c. : un.

2. MaTtemaTtuka: anrebpa u Hadyana maTemaTuUdeckoro aHanmsa, reometpus. Anrebpa u
Hayana maTemaTudeckoro aHanusa 10-11 knacc. ba3oBbin 1 yrrybneHHbIn YPOBHN : y4ebHUK /
w. A. Anumoe, KO. M. KonsruH, M. B. TkaueBa [u gp.]. - 11-e wu3a., crep. - Mockea :
lMpoceeleHne, 2023. - 464 C. - TekeT : 3IIEKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2159995 (gata obpaweHus: 28.05.2025). — Pexxum gocTtyna:
Nno NMOAMNUCKe.
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4. KOHTPOJ1b N OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOW OAUCLUMMITUHBI

KoHTponb 1 oueHka pe3ynbTaTtoB 00y4YeHUst OCYLLECTBASIETCS NpenoaaBaTenem B npouecce
NpoBeAEeHUs1 NPaKTUYECKUX 3aHATUN,
NHAMBMAOYamnbHbIX 3a4aHui, MPOEKTOB,

TeTpaau.

NMUCbMEHHOTO n
nccnegoBaHU, BbLINOMHEHNA 3adaHuUn B pabdoden

YCTHOro

4.1 MHCTpYyMEHTbI OLIeHKMU TeKyLen aTrecTtaumm no y4ye6Hom gucumnimHe

TECTUpoOBaHUA,

AnemeHTbI yuebHOM MpoBepsieMbie 3agaHuA gns oueHKn Buabl
AUCLMINIINHBI pe3ynbTaThbl OLIeHKMN
(paspenbl/ TeMbl) o6yuyeHus
OK, NK
1 cemecTp
Pasgen 1. lNoBToOpeHne OK-01, OK-02, OK- | lNpaktn4yeckoe 3aHATne Ne 1. NpocTbie NPOLEHTHI,
Kypca maTemaTUKu 03, OK-04, OK-05, | pa3Hble crnocoObl X BblMUCTIEHUSA. CroXHble
OCHOBHOW LLKOSbI OK-06, OK-07, MK | npoueHTbl 2-5
1.3, MK 1.4, 4O 36,
LIO 38
Pazgen 2. CteneHu n OK-01, OK-02, OK- | lMpakTtnyeckoe 3aHaTMe Ne 2. lMpeobpasoBaHue
KopHu. CTeneHHas, 03, OK-04, OK-05, | BblpaXeHWI C KOPHSIMW N-OI CTENEHN
nokasartenbHasa n OK-06, MpakTnyeckoe 3aHsaTMe Ne 3. CBoWcTBa CTENEHU C
norapudgmuyeckas OK-07 paumoHanbHbIM " OencTBUTENbHbIM
YHKLMS nokasaTtensamu
MMpakTtnyeckoe 3aHaTMe Ne 4. PeweHune
nppaumnoHarnbHbIX YpaBHEHUI 1 HEPABEHCTB
KoHTponbHas pabota no Teme «CteneHun u
KOPHU» 2-5
Mpaktnyeckoe 3aHaTMe Ne 5.  PelweHune
nokasaTtesbHbIX YypaBHEHW
Mpaktnyeckoe 3aHaTMEe Ne 6. PelweHune
nokasaTterbHbIX YypaBHEHWI
Mpaktnyeckoe 3aHaTMEe Ne 7. PeleHune
nokasaTeNbHbIX HEPaBEHCTB
MpakTuyeckoe 3aHATME Ne 8. BbluucneHve u
CpasHeHue norapudmMos
MpakTnyeckoe 3aHaTMe Ne 9. BelumcneHue
Mpaktnyeckoe 3aHaTMe Ne 10. PeweHne
norapuMmMyecKnx ypaBHeHun
Mpaktnyeckoe 3aHaTMe Ne 11. PeweHune
norapnMmM4eckux HepaBEeHCTB
Pasgen 3. MNMpamble n OK-01, OK-03, OK- | KoHTponbHasi paboTa Ha Temy «PelueHne 3agau.
NSIOCKOCTU B 04, OK-07, MK 1.3, | lMNMpsimble 1 NNOCKOCTW B MPOCTPAHCTBEY 2.5
NpoCcTpaHCcTBE nK1.4, 4o 37, Uo
39
Pasgen 4. KoopanHatel | OK-02, OK-03, OK-04, | MNpakTtnyeckoe 3aHATne Ne 12. OcHOBHbIE 3adayn,
N BEKTOpPLI B OK-07, MK 1.3, MK paccmartpvBaemble B NPSIMOYrofibHON
NpOCTpaHCTBE 1.4, 1O 36, LIO 40 (oekapToBow) cucteme KoopauHaT B
npocTpaHCcTBe
MpakTnyeckoe 3aHaATMEe Ne 13. BbinonHeHune o5
OencTBMn Hag BeKTopamm
MpakTnyeckoe 3aHaATMEe Ne 14. HaxoxaeHue yrna
Mexay BeEKTopamm
KoHTponbHass  pabota  «PeweHne  3apau.
KoopgmHaTbl n BEKTOpbI»
Paspgen 5. OcHoBbl OK-02, OK-03, OK-04, | MNMpaktnyeckoe 3aHATME Ne 15. MNMpeobpasoBaHus
TPUrOHOMETPUMN. OK-05, MK 1.3, MK NPOCTENLLNX TPUTOHOMETPUYECKMX BblpaXkeHnin
TpuroHomeTpu4yeckme 1.4, 1O 37, 1O 41 CopepxaHue ydebHoro matepuana 2.5
DyHKLMN MpakTnyeckoe 3aHATMEe Ne 16. MpeobpasoBaHue

rpagouKoB TPUTOHOMETPUYECKUX PYHKL I
KoHTponbHas paboTta «PelweHne
TPUTOHOMETPUMY
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AnemeHTbI y4ebHOM
ancumnniinHbl
(paspensl/ Tembl)

MpoBepsieMble
pe3ynbTaTthbl
obyyeHus
OK, MK

3apnaHua ans oueHKu

Bugbl
OLIeHKMN

Paspen 6.
MponssogHas
dyHKUMN, ee
npuMeHeHne

OK-01,0K-02, OK-03,
OK-04, OK-05, OK-06,
OK-07, MK 1.3, MK
1.4, 140 37, L|O 38,
LIO 40

Mpaktnyeckoe 3aHaTne Ne 17. BblumcneHue
NPOU3BOAHOW CYMMBbI, PA3HOCTK

Mpaktnyeckoe 3aHaTMe Ne 18. BblumcneHue
NPOU3BOAHOW NPOM3BEAEHUSA, YACTHOIO
Mpaktnyeckoe 3aHaTMe Ne 19. BblumcneHue no
npasunam angdepeHUnpoBaHns

Mpaktnyeckoe 3aHsatTue Ne 20. [MpumeHeHue
NpOM3BOOHOW K  UCCNeaoBaHMKO  (PYHKLUMIA.
WHTepBanbl MOHOTOHHOCTU U 3KCTPEMYMbI
Mpaktnyeckoe 3aHaTMe Ne 21. HaxoxgeHue
Hambonblero W  HauMEHbLUEro  3Ha4yeHus
(YHKLMM Ha OTpeske

Mpaktnyeckoe 3aHATMe Ne 22. HaxoxaeHue
ONTMMarbHOro pesynbTarta c NMOMOLLbIO
NPOU3BOAHON B MPaKTUYECKUX 3aadax
KoHTponbHas pabota «lMponsBogHas pyHKLMM,
ee NpumeHeHne»

CamocrosatencHas pabota Ne 1. CocrtaButb
npeseHTauuto no teme: «MponssogHas»
CamoctosaTensHas pabota Ne 2. [lMogrotoBuTb
pecdepat no Teme «[lpousBogHas B Hayke U
TEXHUKEY

Paspgen 7.
MHororpaHHukM 1 Tena
BpaLleHus

OK-01, OK-02, OK-03,
OK-04, OK-05,0K-06,
OK-07, MK 1.3, MK
1.4, LIO 36, L|O 41

Mpaktnyeckoe 3aHaTMe Ne 23. HaxoxgeHue
MOSTHOM 1 BOKOBOW NOBEPXHOCTW NUPaMuabI
Mpaktnyeckoe 3aHaTMe Ne 24. HaxoxgeHue
normHom u GOKOBOM MOBEPXHOCTU YCEYEHHON
nMpamungpl

MpakTnyeckoe 3aHaTMe Ne 25. PelweHune 3apad
Ha HaxoXJeHune 3aNeMeHToB unnHapa
MpodeccrnoHanbHO-OpUEHTUPOBAHHOE
MpakTnyeckoe 3aHaTME Ne 26. PelwweHune 3apad
Ha HaxoXJeHne 3NeMeHTOB KOHYca
MpakTnyeckoe 3aHaTMEe Ne 27. PelweHune 3apad
Ha HaxoXJeHWe 3NEMEHTOB YCEYEHHOIo KOHyca
CopepxaHue ydebHoro matepuana
MpakTnyeckoe 3aHaTME Ne 28. PeleHue 3apgad
no teme: «LlWap un chepa»
CamoctoatenbHas pabota Ne 3. Cospatb
MOZEeNb MHOrOrpaHHuKa

CamocrosatencHas pabota Ne 4. W3rotoButb
Mogenb napannenenunena, kyba u nupammgbl
CamoctosatenbHas pabota Ne 5. Cospatb
MoAerb yceYeHHOW nupamuabl
CamocTtosiTenbHas pabota Ne 6. Pewntb 3agayum

Ha BbluUCeHMEe ob6bema Mpu3Mbl, NMpamMuAabl,
yCce4YeHHon nupamugbl
CamoctosAtenbHass pabota Ne 7. CospaTb

MoZenu npaBuIibHbIX MHOrOrPaHHUKOB
CamocTtosAtenbHas pabota Ne 8. NMpeseHTauus no
Teme «CumMMeTpus B Npupoae U B TEXHUKEY

CamoctosatenbHas pabota Ne 9. Cospatb
MoZenb uunuHapa
CamoctosatenbHas pabora Ne 10. Cosgatb

MoZernb KoHyca
CamoctositenbHas paboTta Ne 11. lNpeseHTaums
no teme: «llap n cdepa, nx ceveHus»
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AnemeHTbI y4ebHOM
ancumnniinHbl
(paspensl/ Tembl)

MpoBepsieMble
pe3ynbTaTthbl
obyyeHus
OK, MK

3apnaHua ans oueHKu

Bugbl
OLIeHKMN

Paspen 8.
MepBoobpasHas
dyHKUMN, ee
npYMeHeHne

OK-01, OK-02,
OK003, OK-04, OK-
05, OK-06, OK-07, MK
1.3, MK 1.4, LIO 39,
LIO 41

Mpaktnyeckoe 3aHaTMe Ne 29. Bbluncnenue
nepBooOpasHbIX

Mpaktnyeckoe 3aHsaTne Ne 30.
HeonpeaeneHHoro WHTerpana.
npuKnagHbIX 3agad

Mpaktnyeckoe 3aHaTMEe Ne 31.
onpegeneHHoro WHTerpana.
npuKnagHbIX 3agaq

Mpaktnyeckoe 3aHaTMe Ne 32. BbluucneHue
nnowaan KpMBONMHEMHOW Tpaneunm ¢ NOMOLLbIO
onpeaerneHHoro WHTerpana. Pewenne
npvKknagHbix 3agay

KoHTponbHas paboTa «llepBoobpasHas pyHKUMN.
MpaBuna HaxoxgeHuss nepBoobpasHbix. Ee
NpYMeHEeHNe»

Bbluncnenuve
PeweHnne

BbluncneHue
PeweHne

CamoctodatencHaa pabota Ne 12. CocraBuTb
KOHCNEKT no Teme «MHTerpan»

CamoctosaTtensHas pabota Ne 13. Pewntb 3agaun
MPUKNagHOro  xapaktepa Ha  MPUMEHEHMWe

MHTerpanos

2-5

Pasgen 9. Teopus
BEPOATHOCTEN U
cTaTUcTuka

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07, MK
1.3,MK1.4

MpakTnyeckoe 3aHaTne Ne 33. PeweHune 3apad
Ha CroXXeHue N yMHOXeHUe BEpPOATHOCTEN
MpakTnyeckoe 3aHaTME Ne 34. PelwieHue 3apgad
Ha CroXXeHue N yMHOXeHUe BEpOATHOCTEN
Mpaktnyeckoe 3aHATMe Ne 35, PeweHue
KOMOMHaTOpPHbIX 3agay. [NepecTtaHoOBKM
Mpaktnyeckoe 3aHATME Ne  36.
KOMOUHATOPHbIX 3aga4v. PasmelyeHus
MMpakTuyeckoe 3aHaTme Ne 37.
KOMBOUHaTOpHbIX 3agad. CoyetaHus
MpakTuyeckoe 3aHaTme Ne 38. dopmyna GuHoMa
HbtoToHa
KoHTponbHas
KOMOUHATOPKKN,
BEPOATHOCTENY

PeweHne

PeweHne

paboTta «PeLweHue
CTaTUCTUKN n

3agavy
Teopum

Paspgen 10.
MaTtemaTnyeckuni
NpPakTUKyMm

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07, MK 1.3, MK
14

Mpaktnyeckoe 3aHatMe Ne 39. MaTtpuua.
OnpegenuTens BTOPOro U TPETLETO NOPSAAKa
MpakTnyeckoe 3aHATNE Ne 40. PelueHune cuctem
NUHENHbIX YpaBHEHWI

CamoctosatensHas pabota Ne 14. BbInonHuTb
p,eVICTBVIFI Had KOMMNJIEeKCHbIMU YNcramMmu
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