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1. OBLWAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMblI YYEBHOWU OUCUUMNUHBI

«MATEMATUKA»

1.1. MecTo

AUNCLIMMNAUHDI B

CTPyKType

obpasoBaTenbHOW NporpamMmmbl
O6LeobpasopatensHas ancumnnnda b.06 «MaTtemaTukay» siBnsieTcst 0b6s3aTenbHOM YacTbio
o6ueobpasoBaTtenbHOro uMkna obpasoBatenbHoWM nporpammbl B cooTBeTcTBUM ¢ PIrOC no

cneumanbHocTh 43.02.15 NoBapckoe N KOHAUTEPCKOEe Aeno

1.2.

1.2.1. Uenwu v 3apgaun gucuunnmuHbi:
CopgepxaHne nporpamMmmbl 06LleobpasoBaTenbHOM AMCUMNNNHBLI « MaTemaTuka» HanpasneHo
Ha OOCTWKEHUe pe3yrnbTaToB ee M3yyeHus B cooTBeTcTBuMM C TpeboBaHuamu ®rOC COO c
y4yeToMm npocheccmoHanbHon HanpasneHHocTn ®IrOC Cll0.

OCHOBHOM

npod)eccMoHanbLHOM

Uenn un nnaHupyemMblie pe3yribTaTbl OCBO€HUA AUNCUUNITINHDbI.

1.2.2. MnaHnpyemble pe3ynbTaTbl OCBOEHUS Y4eOHOM AUCLUNIIUHBbI B COOTBETCTBUU C
®drocC CNno u Ha ocHoBe ®PI'OC COO

Koo n HaumeHoBaHune

HanmeHoBaHMe NNMYHOCTHLIX U

HanmeHoBaHune npeamMmeTHbIX

nnaHmposatb U CaMOCTOATENIbHO
BbINOJTHATb TaKylo OEeATENIbHOCTb;,

- WHTepec K pasnuyHbIM
chepam npodeccnoHanbsHon
[eaTenbHOCTH,
OBnapgeHue

y4yeOHbIMMU

OeNCTBUAMMU:
6a3oBble noruvyeckue oencTBus:

- CaMoCTOATENbHO
dopmynuposaTb "
aKTyanuanpoBaTb npobnemy,
paccMaTpvBaTb €€ BCECTOPOHHE;

- ycTaHaBnvBaTb CYyLLECTBEHHbIN
Mpu3HaK WNWU  OCHOBaHMSA  Afs
CpaBHeHWsi,  Knaccudukaumm 1
0600LLeHuns;

- onpenenaTb Lenu AesATeNbHOCTH,
3aaBatb NapameTpbl U KpUTEPUUN UX
OOCTUXKEHUS;

- BbISIBNSATb  3aKOHOMEPHOCTU U
NPOTUBOPEYNS B paccMaTpuMBaeMblX
ABMEHUSIX;

- BHOCWUTb KOPPEKTUBbI B
AOeATeNlIbHOCTb, oueHuBaTb
COOTBETCTBUE pE3YNbTaTOB LENAM,
oueHuBaTb PUCKN nocnencTeumn
OeATesIbHOCTHU,

yHUBepcanbHbIMU
nosHaBaTeslbHbIMK

MP62. YmeHne onepuposaTb
NOHATUSAMM: CTENEHb YMCNa,
norapudm ymncna;
BbIMNOMHATL BbIYMCIIEHNE 3HAYEHUIA
1 npeobpasoBaHns BblpaXkeHWI Co
CTeneHsiMK 1 norapudmamm,
npeobpasoBaHnst ApobHO-
paLMoHarnbHbIX BbIPaXXEHWN;

MP63. YmeHne onepuposaTb
NOHATMSMM: pauuoHarbHble,
nppaumoHarnbHble, nokasaTtesbHble,
cTeneHHble, norapummnyeckue,
TPUrOHOMETPUYECKME YPABHEHMUS U
HepaBeHCTBa, UX CUCTEMBbI;

MP64. YmeHne onepuposaTb

OK, MNK MeTanpeaMeTHbIX pe3ynbTtatoB (PrOC COO)
(®roc cno) pe3ynbTtartoB (JIP, MP)
(Proc Coo0)
OK 01. B yactu TpygoBoro BocnutaHus: | [P61. BnageHne metogamu
Bbibupatb crnocobbl | - roToBHOCTB K Tpyay, 0CO3HaHWe | AOKa3aTenbCTB, anroputMamm
pelweHunaA 3aaad LIEHHOCTH MacTepcTBa, pelweHna 3agad, ymeHue
npodeccrmoHanbHom Tpynontobue; dopmMynupoBaTb onpeneneHus,
OesaTenbHoCTH, - [OTOBHOCTB K akTvBHoN | @KCUOMbI 1 TEOPEMbI, MPUMEHSITb WX,
NPUMEHUTENBHO K| nesTenbHOCTM TexHonoruueckoin 1 | MPOBOANTL AoKasaTenbHbie
pasnuyHbIM KOHTEKCTaMm coLManbHOI HanpaeneHHocTy, | PACCYXKAGHMA B XOAE pelLeHus
CNocoBHOCTb WHULMMpoBaTb, | 38Aa;

yMeHue

MOHATUAMU: PYHKLMS, HEMPepPbIBHas

dyHKUMSA,
nepBoobpa3sHas, ornpeaerneHHbIN
WHTErpan; ymeHvne HaxoanTb
NPOn3BOAHbIE 3ITIEMEHTaPHbIX
dYHKLMI, UCMONb3yAa CrpaBoYdHble
mMartepuansl; uccreaoBaTb B
NPOCTENLLMX CryYaax PyHKUMM Ha
MOHOTOHHOCTb, HaxoauT
HaubonbLUne "
3HaYyeHus1 dyHKUMR; CTpoUT
rpacouku MHOroYNeHoB
ncnornb3oBaHMeM annapara
MaTemMaTU4YecKoro aHanmsa;
NPYMEHATE MPOU3BOAHYH0 NpK

npousBogHas,

b

HanMeHbLllne

b
C




- pasBuBaTb KpeaTuBHOE
MbILUNEHne npu peLleHnm
XWU3HEHHbIX NpobnemM

6asoBble uccnegoBartesibCkue
AencTBusN:

- Bnagetb HaBblkamMu  y4ebHo-

nuccrefoBaTenbCkon U NPOEKTHON

[eaTenbHOCTH, HaBbIKaMu
paspeLueHnsi npobnem;

- BbIFBNATb NPUYNHHO-
CNeaCTBEHHble CBA3N "
aKkTyanuaupoBatb 3apauvy,
BblABUraTb TMMMNOTE3y €ee peLleHus,
HaxoauTb aprymeHTbl ans
[okasaTtenbcTea CBOUX

yTBEPXXOEHWN, 3a4aBaTb NapameTphbl
N KPUTEPUN PELLEHUS;

- aHanusMpoBaTb MOJfly4YeHHblE B
X0[€e pelueHust 3aavn pesyrbTathbl,
KPUTU4YECKU oueHnBaTb nx
[OCTOBEPHOCTb,

- MNporHo3upoBaTtb W3MeEHeHne B
HOBbIX YCITOBUAX;

- YMEe€Tb NepeHOCUTb 3HaHuA B
Nno3HaBaTellbHYIO W MPaKTU4YeCKyro
obnacTu Xu3HeaesaTeNbHOCTY;

- YMEeTb MHTErpupoBaTtb 3HaHUS U3
pasHbiX NpeaMeTHbIX obnacTen;

- BblaBUraTb HOBble noewu,
npeanaraTb opurMHanbHble
noAaxodbl U peLleHus:;

- CMOCOBHOCTb WX MCMOMb30BaHUSA
B MO3HaBaTeNbHOMW U couuanbHOn
npakTukKe.

peLueHun
peliaTb

3agad  Ha  [BWXKEHUE;

npakTUKo-
OpPUEHTVMPOBaHHblE  3afjays  Ha
HanGornblune 7 HauMeHbLUNe
3HA4YeHVsl, Ha HaxoXOeHue nyTu,
CKOPOCTU U YCKOPEHUS;

MP65. YMeHue onepupoBaTb

MOHATUAMMN: pauuoHanbHasa
dyHKUMSA,

nokasaresnbHas dyHKLMSA,
cTeneHHas

dyHKUMS, norapndmmnyeckas
YHKUUS, TPUrOHOMETpUYECKME
dyHKUMM, obpaTHble PyHKUMY;
yMeHune CTpOUTb rpacpmkm
N3YYeHHbIX

dYHKUMIA, cnonb3oBaTb rpacunkm
npv U3yYeHun NpoLeccoB U
3aBMCMMOCTEWN, MpU peLleHun 3agad
n3 apyrnx y4ebHbIx NnpeaMeToB U
3agaud m3 peanbHou YKN3HU;
BblpaxaTb dopmynamm
3aBMCMMOCTU MeXay BennynHamu;
MP66. YMeHne pewlatb TEKCTOBbIE
3agayum pasHbIX TUNOB (B TOM Yucne
Ha NPOLUEHTbLI, AOMU U YacTu, Ha
ABWxeHve, paboTy, CTOMMOCTb
TOBapOB M YCNyr, Hanoru, 3aga4v n3
obnacTtu ynpaeneHms fNnMYHbIMU 1
cemenHbIMn bnHaHcamn);
COCTaBnATb BblpaXkeHus,
ypaBHEeHus,

HepaBeHCTBa M UX CUCTEMbI MO
YCNoBMWIO 3aa4yn, nccrnegoBatb
nony4YeHHoe peLleHne 1 oueHnBaTb
npaBgonogobHOCTb pesynbTaTos;
MP67. YMeHne onepuposaTb
NMOHATUSAMM: cpegHee
apudmeTndeckoe, MeanaHa,
HanbornbLuee N HaumeHbLLee
3HayeHwus, pasmax, gucnepcus,
CTaHgapTHoe OTKIOHEHVe
YNCIOBOrO

Habopa; ymeHune n3Bnekarb,
WHTEpNpeTnpoBaThb MHGPOPMaLMIO,
npeacTaBneHHyo B Tabnuvuax, Ha
avarpammax, rpacukax,
OTpakatoLLyt0 CBOMCTBA pearbHbIX
npoLeccos " ABJIEHUN;
NpeacTaBnsaATb

WMHOPMAaLMIO C MOMOLLIbIO Tabnuu, 1
awvarpamm; uccregoBsaTb
CTaTUCTUYECKME OAHHbIE, B TOM
yucne ¢ NpUMeEHeHeM rpadPn4EcKnx
METOAO0B U 3IEKTPOHHBIX CPEACTB;
MP68. YmeHne onepupoBaTb
NOHATUAMU: CyYanHbIN ONbIT

1 criyqanHoe cobbiTue, BEpOATHOCTb
Cny4arnHoro cobbITus; ymeHne
BbIYMCNATbL BEPOSATHOCTbL C
MCMNONb30BaHNEM rpachmnyecKmx
METOA0B; NPUMEHATL hopMynbl




CMNOXEHUSA U YMHOXEHUSA
BEPOATHOCTEN, KOMOUHATOPHbIE
dakTbl M opmMyrbl NPU peLLeHnn
3ajay; oueHVBaTb BEPOSTHOCTU
pearnbHbIX COObITUIA; 3HaKOMCTBO

CO Cny4yanHbIMK BENUYNHaMMU;
yMeHue NpuMBOANUTL NpUMepHI
NposiBreHns 3akoHa 6oMbLUNX Yncen
B MNPUPOAHbIX U  OOLLECTBEHHbIX
ABNEHUSX;

MP69. YMeHue onepupoBaTb
NOHATUSMU: TOYKa, NpsiMas,
NNOCKOCTb, MPOCTPAHCTBO,
OBYrpaHHbIN yron,
cKpeLlmBatoLmecs

npsiMble, napannenbHOCTb U
nepneHanKynsapHOCTb NPAMbIX

W NfockocTen, yron  Mexay

NpsMbIMU,
yron mexgy npsiMoli U NiocKoCTbIo,
yron Mexay MIOCKOCTAMMU,

paccTosiHME OT TOYKM A0 NIIOCKOCTH,
paccTofHue  Mexay  npAMbIMA,
paccTtosiHue Mexay MrocKOCTAMY;
yYMeHMe ncnonb3oBaTtb Npu peeHnmn
3agay usyyeHHble hakTbl U TEOPEMBI
nnaHnmMmeTpun; ymeHume oLeHnBaTb
pasmepbl OOBHEKTOB OKpYXKatoLLEero
MUpa;

MP610. YMeHne onepupoBaTb
NMOHATMSAMUW: MHOTOrpaHHWK, CeYeHne
MHOrorpaHHuKka, Ky0,
napannenenvnes, npusma,
nupamuga, ourypa u noBepxHocTb
BpaLLeHns, UMNUHAP, KOHYC, Liap,
chepa, ceyeHns urypbl BpaleHus,
NIOCKOCTb, kacatoLasicst cpepsl,
UMnuHapa, KoHyca, nnowaab
NMOBEPXHOCTW NpaMmabl, NPU3Mel,
KOHyca, uunuHapa, nnowaab
cepel,

obbem kyba, NpAMOYrofibHOro
napannenenunega, nupaMmuapl,
np13Mbl, UANMHAPA, KOHYCa, Wapa;
YMeHUe n306paxaTb MHOrOrpaHHMKM
1 MOBEPXHOCTU BPALLEHUS], UX
CEYEHNS OT PYKM, C MOMOLLbIO
YePTEXHbIX MHCTPYMEHTOB U
SMEKTPOHHbIX CPeaCTB; yMEHUE
pacno3HaBaTb CUMMETPUIO B

NpPOCTPaHCTBE; yMeHUe
pacrnos3HaBaTb npasBunbHbIE
MHOTOrpaHHUKu;

MP611 YmeHne onepuposaTb
NOHATUSAMU: ABWXKeHMe B

npocTpaHcTBe, NogobHble hurypol B
NMPOCTPaHCTBE; UCMOSb30BaTb

OTHOLLEHNE nnoLagen
rMoBepxHoCTe " 06beMoB
nogobHbIX duryp npu  peLleHuu
3agavy;

MP612. YMeHune BblMUCHATb




reomeTpuyeckme BenuumHbl (AnuHa,
yron, nnowaap, obbem, nnowaab
NOBEPXHOCTH), nucnonb3ys
U3y4eHHble

dopmynsl U MeTOAbI;

MP613. YMeHne onepupoBatb
NOHATUAMMU: nNpsiMOyronbHas
cuctema

KOOpAUHAT, KOOpAUHATLI TOYKK,
BEKTOP, KOOPAUHATLI BEKTOPA,
ckansipHoe npoussegexHue, yron
MeXay BeKTopamu, Cymma BEKTOPOB,
npou3BefeHne BEKTOpa Ha Y1CrO;
Haxo4uTb C MOMOLLbIO U3YYEHHbIX
dopmyn KoopauHaThl cepeauHbl
OoTpeska, paccTosHue Mexagy AByMS
TOYKamu;

MP614. YmeHune BbIbMpaTh
NOOXOASALMA U3yYEHHBIN METOS,
ans peLueHus 3agauu,
pacnosHaBaTb

MaTemartumdeckme akTbl

1 MaTemaTtudeckune Mogenu B
NPUPOAHbLIX Y OBLLECTBEHHbIX
ABMEHMUSAX, B UCKYCCTBE; YMeHne
np1MBOaUTb npumepbl
MaTemaTnyeckmx OTKPbITUI
POCCUIACKON U MUPOBOW
MaTtemMaTn4eCKom HayKu

OK 02. Vicnonb3oBatb
COBpEMEHHbIE cpeacTBa
noucka, aHanusa u
NHTepnpeTaumn
NMHpopmauun,

N MHCOPMaLIMOHHbIE
TexHonornm
BbIMNOSTHEHNS

3agaq
npodeccrmoHanbHom
OeaTenbHOCTH

ans

B o6Gnactu ULEHHOCTU Hay4HOro
NO3HaHUA:

- chopMMpPOBAHHOCTb
MUPOBO33PEHUS,COOTBETCTBYHOLLLETO
COBPEMEHHOMY YPOBHIO pPa3BUTUS
Haykm N OOLLECTBEHHOW MpPaKTUKW,
OCHOBaHHOIO Ha Jgwuanore KynbTyp,

cnocobcTBytoLLEero OCO3HaHMIo
CBOEro MecTa B MOMUKYNbTYPHOM
MUpE;

- COBEpLUEHCTBOBAHWE S13bIKOBOW U
ynTaTenbCKomn KynbTypbl Kak
CpeacTBa B3aMMOAEWNCTBUS Mexay
ngbMKN N MO3HAHUSA MUPa;

- OCO3HaHWe LEHHOCTU Hay4HOW
[esTenbHOCTH, rOTOBHOCTb
OCYLLEeCTBNATb NPOEKTHYO n
NcCcrnegoBaTenbCKylo OEeATENbHOCTb
WHAMBUAOYAIbHO U B rpynne;
OBnageHue YHMBepcarnbHbIMU
no3HaBaTesIbHbIMU OEeNCTBUAMU:
paboTta c nHcpopmaumen:

- BrageTb HaBblkaMu MONyYeHUs

nHcpopmaLmm M3  MCTOYHMKOB
pasHblX TUMOB, CAMOCTOSITENbHO
OCYLLECTBNATb  MOUCK,  aHanus,

cucTemMaTU3aumio U MHTepnpeTaumio
WMHpopMaLun pasnnYHbIX BMOOB U
dopM nNpeacTaBneHns;

- co3gaBaTb TEKCTbl B PasfMyYHbIX
dopmatax C y4eTOM Ha3HayeHus
MHdopMaLmnn " Lieneson

aygutopum, Bbl6l/lpa$;| ONTUMaribHyrO

NP61. BnageHne metogamu
[oKasaTenbCcTB, anroputMamm
pelleHust 3agad; ymeHve
hopMynmpoBaTh onpeaeneHus,
aKCMOMbI U TEOPEMBI, MPUMEHSATB WX,
NpoBOAUTL AoKa3aTefbHble
paccyxaeHusi B Xxoae peLueHust
3agjav;

MP62. YMeHne onepuposaTb
MOHATMSAMM: CTENeHb YnCna,
norapum umncna; yMeHune
BbIMNOSHATL BbIYMCIIEHNE 3HAYEHUIA
1 npeobpasoBaHns BblpaXkeHWI Co
CTeneHsiMK 1 norapudmamm,
npeobpasoBaHnst ApobHO-
paLMoHanbHbIX BbIPAXXEHWN;

MP63. YMeHne onepupoBaTb
MOHATUSMU: paunoHarbHble,
nppaumoHarnbHble, nokasaTtesbHble,
cTeneHHble, norapummnyeckue,
TPUrOHOMETPUYECKME YPaBHEHMUS U
HepaBeHCTBa, UX CUCTEMBbI;

MP64. YmeHne onepuposaTb
MOHATUSAMU: PYHKUUSI, HENpepbIBHas

dyHKUMSA, npoussogHas,
nepBoobpasHas, onpeneneHHbi
WHTErpan; yMeHve HaxoauTb
npon3BogHbIe 3N1eMeHTapHbIX

dYHKLMI, UCMONb3yH CrpaBoYHbIe
Martepuansl; uccrneaoBaTb B
NPOCTENLLMX CryYasax PyHKUMM Ha
MOHOTOHHOCTb, HAaX0AUTb

7




dopmy npeacTasreHus n
BU3yanusauuu;

- oueHVBaTb [OCTOBEPHOCTDb,
NerMTUMHOCTb  MHcbopMaLuu, ee
COOTBETCTBUE npaBoBbIM "

MOpanbHO-3TUYECKUM HOpMaM;
- ucnonb3oBaTtb cpeacTea
MHDOPMaLMOHHBIX 7
KOMMYHVKaLMOHHBIX KOTHUTUBHbIX,
OpraHM3aLUMoHHbIX Y4eBGHBIMM

TEeXHOomnoruin B peleHun
KOMMYHUKaATMBHbIX U 3aga4y C
cobntogeHnem TpeboBaHui
3ProHOMMUKN, TEXHUKU
©e3onacHocTH, rMrneHsbl,

pecypcocbepekeHuns, npaBoBbIX U
3TUYECKUX HOPM, HOPM
MH(OPMaLMOHHOM Ge30MacHOCTK;

- Bnagetb HaBbIkamMK
pacno3HaBaHus " 3aWunThI
uHdopmaumm,  MHPOPMAaLMOHHOM

6e3onacHOCTU NMMYHOCTW.

HambonbLune " HavMeHbLUne
3Ha4yeHus1  (PYHKUUI; CTpPOUTb
rpadoukm MHOTrOY1EHOB C
UCMNOMb30BaHNEM annapaTta
MaTemMaTM4eCcKoro aHanusa;
NPUMEHATbL MPOU3BOAHYIO MPK
pelleHnM 3agady  Ha [OBWXKEHUE;
pewaTtb NpakTUKo-
OPWMEHTUPOBaHHbLIE 3a4a4u

Ha HambonbluVe N HaMeHbLUne
3HaYeHus, Ha HaxoXxaeHve nNyTu,
CKOPOCTU U YCKOPEHWS;

MPG5. YMeHue onepupoBaTb
NOHATUSAMM: pauvoHanbHas
dyHKUMSA, nokasaTernbHas yHKUUS,
cTeneHHas yHKUUS,
norapudpmMmnyeckas

dYHKUMS, TPUrOHOMETPUYECKME
dyHKUMM, obpaTHble PyHKUMY;
yMeHune CTpouUTb rpadoukm
N3yYeHHbIX OYHKLUMIN, NCNONb30BaTh
rpadoukm Npu n3yvyeHnm npoLeccos u
3aBMCMMOCTEN, NpU pelleHnn 3agad
n3 Opyrnx y4ebHbIX NpeameToB WU
3agaud m3 peanbHom KU3HU;
BblpaxaTb dopmynamm
3aBMCMMOCTU MeXay BennynHamu;
MP66. YMeHne pewlatb TEKCTOBbIE
3aJaun pasHblX TUMOB (B TOM Yucne
Ha NPOLEHTbI, 0NN U YacTu, Ha
ABWXeHue, paboTy, CTOMMOCTb
TOBAaPOB W YCIyr, Hanoru, 3agayn n3
obnactu ynpasneHus NuyHbIMA 1

CeMeNHbIMU durHaHcamm);
COCTaBnNATb BbIpaXXEHMS,
YPaBHEHMWSl, HepaBeHCTBA U WX
CUCTEMBbI MO  YCMOBUIO  3aJauw,

nuccrnegoBaTtb MOMyYEHHOE peLleHne
W oueHuBaTb MNpaBAONoOgo6HOCTbL
pes3ynbTaTos;

MP67. YMeHne onepuposaTb
NMOHATUSAMM: cpegHee
apudpmeTndeckoe, MeaunaHa,
HanbonblLee N HauMeHbLLee
3HayeHwus, pa3max, Ancrnepcus,

cTaHgapTHoe OTKIOHEHWE
YNCIOBOrO Habopa; yMeHve
n3Bnekarb, MHTEPNpeTNpoBaTh

WHOPMaUNO, NPEACTaBEHHYO B
Tabnuuax, Ha avarpammax,
rpacpukax, oTpaxarLlyl CBOWCTBa
peanbHbIX MPOLECCOB U SBMEHWUN;

npeacTaenaATe  WHopmauuio ¢
noMollblo  Tabnuy U guarpamm;
nccrnegosatb cTaTUCTUYECKMe
JaHHble, B TOM uucne C

npumMeHeHnemM rpadomyecknx
METOLOB U 3MEKTPOHHbLIX CPEACTB;
MP68. YMeHune onepupoBaTb
NOHATUSAMU:  CNyYaWHbI ONbLIT U
cny4vanHoe cobblTne, BEpOATHOCTb




crnyyavHoro  coObITus;  ymeHue
BbIYUCNATbL BEPOATHOCTL C
UCMNonb30BaHNEM rpaduyeckmx
MEeTOA0B; MPUMEHSATb (POPMYIbI
CrnoxeHus " YMHOXeHWS
BEPOATHOCTEWN, KOMOUHaTOpPHbIE
dakTbl U opMynbl NpU  peLleHum
3ajay; oueHVBaTb BEPOSTHOCTU
peanbHbIX COObITUIA; 3HAKOMCTBO CO
CcrnyyavHbIMU BENUYUHaMK; yMeHue
NpMBOOUTL MPUMEpPbI MPOSIBNEHUS
3aKoHa fonbLumx yncen B
NPUPOAHbIX n  0obLLEeCTBEHHbIX
ABMEHNAX;

MP69. YMmeHune onepuposaTb
NOHATUSAMM: TOYKa, npsimas,
NNOCKOCTb, NPOCTPaHCTBO,
ABYrpaHHbIN yron,
cKpelumBatoLLmecs npsMble,
napannenbHOCTb "

nepneHauKynsapHOCTL  MPsIMbIX U
MAOCKOCTEN, yron mexay npsiMbiMuy,
yron Mexay npsiMon U NOCKOCTbHO,
yron mMexay NIOCKOCTAMM,
paccTosiHWE OT TOYKM A0 NIIOCKOCTH,
paccTosiHue  Mexagy  npsiMbiMW,
paccTtosiHue Mexay MrocKOCTAMY;
yMeHMe MCNoNb30BaThb NPy peLleHnm
3agay usyyeHHble hakTbl U TEOPEMBI
nNaHMMeTpun; yMeHuWe OuEeHMBaTb
pa3Mmepbl OBBLEKTOB OKpy’KatoLLero
MU1pa;

MP610. YMeHne onepupoBaTb
NOHATUSIMW: MHOTOrPaHHUK, CeYeHne
MHOrorpaHHuKka, Ky0,
napannenenunes, npuama,
nupamuga, durypa M noBEpPXHOCTb
BpalleHus, UUNMHAP, KOHYC, Lwap,
chepa, ceyeHns urypbl BpaleHus,
MNOCKOCTb, Kacawwasca cdepbl,

uunuHapa, KOHyCa, nnowaab
NMOBEPXHOCTWM MNMpaMubl, NPU3Mbl,
KOHyca, uunuHapa, nnowaab
chepel, obbem Kyba,
NPSIMOYTrOSbHOrO

napannenenunega, nupaMmuapl,
np13Mbl, UMNMHAPA, KOHYCa, Wapa;
YMeHUe n3obpaxaTb MHOrorpaHHMKN
M TMOBEPXHOCTU BpalleHusl, WX
CeYEeHNss OT pYyKU, C MOMOLLbIO
YepTEXHbIX WHCTPYMEHTOB "
SMEKTPOHHbIX  CPeAcTB;  YMeHue
pacrno3HaBaTb CUMMETPUIO B
NpPOCTPaHCTBE; yMeHue
pacrno3HaBaTb

npaBuIibHbIE MHOTOrPaHHUKM;

nP611 YMeHne onepuposaTb
NOHATUSAMU: OBWXKeEHNe B
npocTpaHcTBe, NoAobHble urypbl B
NPOCTPaHCTBE; UCMOMb30BaTb
OTHOLLIEHME nnowagen
noBepXHoOCTEN " 06bemMoB




NnogoGHbIX uUryp npu  peLueHnm
3ajav;

MP612. YMeHne BbluMCNSATb
reomeTpuyeckme BenuumHbl (AnuHa,
yron, nnowaap, obbem, nnowaab
NOBEPXHOCTW), nucnonb3ays
n3y4yeHHble popmMyrnbl U MeToabl;
MP613. YMeHne onepupoBatb

NOHATUAMMWN: npAamMoyronbHada
cucrtemMa KoopauHat, KoopAauHaTthbl
TOYKMH, BEKTOp, KoopAuHaTb

BEKTOpa, ckanspHoe npoussBegeHue,
yron mMexgy BeKTopamu, Ccymma
BEKTOPOB, Npou3BedeHne BeKTopa
Ha 4MCrno; HaxoouTb C MOMOLLBIO
M3y4YeHHbIX opmyn  KoopauHaThbl
cepedvHbl  OTpeska, paccTosiHWe
Mexay ABYMS TOUKaMu;

MP614. YMeHune BblGMpaThb
NOAXOoQALWMIA U3YHEHHbIV METOA ANs
pelleHnss 3agjayvu, pacnos3HaBaTb
MaTemartumdeckme akTbl

M MaTemMaTuyeckue MoAenu B
NPUPOAHbIX M Ob6LLECTBEHHbIX
SIBMEHNAX, B WCKYCCTBE, YMEHUe
np1MBOaUTb npumepbl
MaTeMaTUYECKNX OTKPbITUI
POCCUIACKON 7 MMPOBOW
MaTtemMaTn4eCKom HayKu

OK 03. MNnaHnpoBaTthb U
peanun3oBbIBaTb
cobcTBeHHOE
npodeccrmoHanbHoe 1
NMYHOCTHOE pa3BuUTUE

B obnactn AyxoBHO-
HPaBCTBEHHOro BOCMUTAHUA:
-chOpPMMPOBAHHOCTb
HPaBCTBEHHOIO
3TUYECKOro NOBEAEHUS;
- CNOCOBHOCTL OLEeHUBaTbL CUTyaLuto
W NPUHMMAaTb OCO3HaHHbIE peLLEHNs,
OPUEHTUNPYSACH Ha MOpasbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;
- OCO3HaHWe NMYHOro BKMNaga B
NOCTPOEHME YCTONYMBOrO OyayLLero;
- OTBETCTBEHHOE OTHOLLEHME K
CBOUM POAUTENSM U (UNK) APYTUM
YfieHaM CeMbW, CO34aHUI CEMbU

Ha OCHOBE OCO3HAHHOIO NMPUHATUS
LIEHHOCTEN CEMEWNHOMN XXN3HU B
COOTBETCTBMM c Tpaguumnsimm
HapogoB Poccuy;

OBnageHue yHMBepcarnbHbIMU
perynaTMBHbIMU AENCTBUAMM:

a) camoopraHmMsaums:

- CaMOCTOSITENBHO OCYLLECTBNSATH
Nno3HaBaTemNbHYO OEATENBHOCTD,
BbISIBMSATE NPOBGMEeMbI, CTaBUTb U
dopmynupoBaTtb CO6CTBEHHbIE
3agayu B obpasoBaTenibHON
OEeATENbHOCTU U KN3HEHHbIX
cuUTyauusix;

- CaMOCTOSITENBHO COCTaBNATb
nnaH peLleHns NpobrnemMbl C y4eToM

CO3HaHuA,

MMeloLLMXCcS pecypcos,
CODCTBEHHbIX  BO3MOXHOCTEM MU
npeanoYTEHWI;

NP61. BnageHne metogamu
AoKa3aTenbCTB, anroputMmamm
peLleHns 3ajau; yMeHue
opMynupoBaTh onpeaeneHuns,
aKCUOMbI U TEOPEMbI, MPUMEHSITb UX,
NPOBOAUTL AoKa3aTerbHble
paccyXaeHuss B XoOe peLleHust
3ajav;

MP64. YmeHne onepuposaTb
NOHATUAMU: DYHKUUS, HENpepbIBHas

dyHKUMSA, npounsBogHas,
nepsoobpasHas, onpegeneHHbl
WHTEerpan; yMeHue HaxoauTb
NpOU3BOAHbIE 3MeMEeHTapHbIX

YHKLMI, UCMOnNb3ya CrpaBoYdHble
mMaTtepwuansl; uccrnegosath B
NPOCTENLLMX CryYaax PyHKUMM Ha

MOHOTOHHOCTb, HaxoauTb
HanbornbLume " HavMeHbLUne
3Ha4YeHus dyHKUMI; CTpOUTb
rpadoMKn MHOFOYEHOB C

NCMNONb30BaHNEM annapaTta

MaTemMaTUYecKoro aHanmsa;
NPUMEHATb NpPOV3BOLHYHO npwm
peleHMn 3agady  Ha  OBWXKEHME;
peluaTtb NpakTUKO-
OPUEHTUPOBAHHbIE 3agayn Ha
HaubonbLUne " HauMeHbLLne
3HAYeHWs,, Ha HaxoXOeHue nyTu,
CKOPOCTM U YCKOPEHWS;

MP65. YMeHne onepuposaTb
NOHATUAMUN: pauunoHarnbHas
dyHKLMSA, nokasaTernbHaa yHKUKS,
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- faBaTb OLEHKY HOBbIM CUTyaLUsM,;
cnocobcTBoBaTb OOPMUPOBAHUIO U
NPOSIBNIEHMIO LUMPOKOW 3pyauumnm B
pasHbIX obnacTax 3HaHWUMN,
NOCTOSIHHO

noBbILLaTL CBOV 06pa3oBaTeNbHbLIN
N KYNbTYPHbIA YPOBEHb;

6) caMOKOHTpOnb:

- ucnonb3oBaTb NPUEMbI pedriekcum
ONs oueHKM cuTyaumu, Bblbopa
BEPHOrO peLleHuns;

- YMeTb OLeHMBaTb PUCKU U
CBOEBPEMEHHO NPUHUMaTb
peLLEeHMs NO UX CHIDKEHUIO;

B) 3MOLIMOHalIbHbIA UHTENSIEKT,
npegnonarartoLmn
ChOpPMUNPOBAHHOCTb: BHYTPEHHEN
MOTUBALIMN, BKITHOYaIOLLEN
CTPEMNEHNE K OCTMXKEHMIO LIENU U

ycnexy, ONTUMU3M,
MHNUNATUBHOCTDb, ymMmeHune
,D,eVICTBOBaTb, ncxonoda n3 CBOUX
BO3MOXHOCTEMN;

- aMmnartuu, BKMNOYatoLLen
CNocobHOCTb MOHUMAaTb

3MOLIMOHaNbHOE COCTOsSIHME OPYruX,
Y4nTbiBaTb €ro npu

OCYLLLEeCTBINEHUN KOMMYHUKALIAN,
CMOCOBHOCTb K COYYBCTBUIO U
COMNepEXMBaHNIO;

- coumarnbHbIX HaBbIKOB,
BKJTHOYAIOLL X CnocobHOCTb
BbICTpamMBaTb OTHOLLEHUS C OPYTMMM
nogbMy,  3aboTUTBCA, NPOSIBNSATH
WHTEpEC U paspeLuaTtb KOHINKTbI

cTeneHHasd
norapugpmMmnyeckas
dYHKLMSA, TPUroHOMETpU4eckme
dyHKUMK, obpaTHble hyHKUUNK;
yMeHue CTpOUTb rpacpuku
N3yYeHHbIX YHKUUIA, NCNOMNb30BaTh
rpachukun Npu 3yyeHnn NPoLLEeCcCcoB U
3aBMCUMOCTEN, NPU peLleHnn 3aaay
M3 Opyrnx y4ebHbIX NpeamMeToB WU
3ajady U3 peanbHOM  KU3HW;
BblpaXaTb dopmynamu
3aBNCUMOCTU MeXay BenuinHamu;
IMPG66. YMeHMe peluatb TEKCTOBbLIE
3a7a4un pasHbIX TUNOB (B TOM Yuchne
Ha NPOLLEHTbI, JONM U YacTu, Ha
OBWKeHne, paboTy, CTOMMOCTb
TOBApPOB 1 yCryr, Hanoru, 3agayv us
obnactu ynpaeneHust NUYHbIMK U
ceMelnHbIMU PUHaHcamm);

pyHKUMS,

COCTaBNATb BblpaXeHus,
ypaBHeHUA, HepaBeHCTBa U UX
CuUcteMbl Mo ycnoBuko  3adaudm,

nccrneaoBaTth NOMyYeHHOe pelleHue
M oueHuBaTb NpaBAONOAOGHOCTb
pes3ynbTaTos;

MP67. YMeHue onepupoBatb
NOHATUSMU: cpepHee
apudmeTuyeckoe, MeguaHa,
HanbonblLee N HanMeHbLlee
3Ha4eHus1, pa3max, ANcnepcus,

CcTaHgapTHoe OTKITOHEHNE
YMCMOBOrO Habopa; yMeHune
n3Bnekarb, WHTEPNPETNPOBATb

WHGOPMaUMo, MNPEACTaBMNEHHYIO B
Tabnuuax, Ha auarpammax,
rpacmkax, oTpakaroLlylo CBOWCTBA
peanbHbIX MPOLIECCOB W SIBNEHWUN;

npeactaensaATe  WHopmauuio  C
rnoMollblo  Tabnuy W guarpamm;
nccrnegoBatb cTaTUcTUYEcKme
JaHHble, B TOM uucne C

npyMeHeHneM rpadumyeckmx
METOAOB U 3NIEKTPOHHbIX CPEACTB;
MPG68. YMeHune onepuposaTb
NOHATUSAMU:  CyYalHbI ONbLIT U
cny4vanHoe cobblTne, BEpOATHOCTb
cnyyanWHoOro  cobbITus;  yMeHue
BbIYMCNATb BEPOSATHOCTb C
NCMNONb30BaHNEM rpadnyeckmx
METOAO0B; MPUMEHATL hopMyIbl
CcnoXxeHus 7 YMHOXEHUSI
BEPOSATHOCTEWN, KOMOVHaTOpHbIE
dakTel n dopMynbl NpU peLleHnn
3aay; OUEeHVBaTb BEPOSITHOCTYU
peanbHbIX COObITUI; 3HAKOMCTBO

CO  CrnyyaviHbIMW  BENMYMHaMU;
yMeHve NpvBOANTb npumMepsbl
NposiBNEHMs 3akoHa 6onbLMX Yncen
B MPUPOAHbIX

1 OBLLLECTBEHHBIX ABMNEHMSX;

MnPo614. YMeHne BbIOMpaThb
NoaxXo4saLWUN N3yYeHHbIN MeTod Ans
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pelweHns 3agayn, pacnosHaBaTb
mMaTtemaTmieckme pakTbl

M MaTemaTuyeckme Moaenu B
NPUPOAHbIX U OBLLECTBEHHBIX
ABMEHNSAX, B UCKYCCTBE; YyMEHWe
np1MBOaUTb npumepbl
MaTemMaTUYEeCKnX OTKPbITUI
POCCUNCKON 1 MNUPOBOM
MaTemMaTU4eCcKOn HayKu

OK 04.

PaboTaTb B
KOmnnekTnee u
KomaHge, athheKTUBHO
B3aMMOAEeNCTBOBaTb C
Konneramu,
PYKOBOACTBOM,
KnmneHTamm

- FTOTOBHOCTb K CaMOpasBUTUIO,
CaMOCTOATENbHOCTU U
camoonpeaeneHuio;

-oBrageHne HaBblikaMun y4ebHo-
nccnenoBaTenbCKon, MPOEKTHOM U
coumnanbHOM AeATENbHOCTMU;
OBnapgeHue yHUBepcanbHbIMU
KOMMYHUKaTUBHbLIMU
AeNCTBUAMM:
AeATenbHOCTb:

- NOHMMATb U UCMNOMb30BaTb
npenmyLiecTea KOMaHaHOW 1
MHOVBMAYaNbHON paboThbl;
0eATenbHOCTU, OPraHn30BbLIBaTL U
KOOpPAMHMPOBATL LENCTBUA MO ee
OOCTWKEHUIO: COCTaBNATb NniaH
OencTBun, pacnpeaenatb ponu ¢

coBMeCTHas

y4yeTom MHEHWIM y4yacCTHUKOB
obcyxxpgaTtb pesyrnbTaTbl COBMECTHOM
paboThbl;

- KOOPAMHMPOBATL U BbINOSTHATD
paboTy B yCrnoBuKsaX pearibHoro,
BUPTYarnbHOro N KOMOGUHMPOBAHHOIO
B3aMMOAENCTBUS;

- OCYLLECTBMATb NO3UTUBHOE
cTpaTernyeckoe noBefeHne B
pasnu4YHbIX CUTyauusx, NposiBNATb
TBOPYECTBO U BOOOpaxeHue, ObiTb
WHULMATUBHbBIM.

OBnageHue yHUBepcanbHbIMU
perynaTMBHbIMU AeNCTBUSAMMU:
npuHATHE ceba U Apyrux noaen:
- NPUHMMAaTbL MOTUBbLI U apryMeEHTbI
apyrux  roged  npy aHanuse
pes3ynbTaToB AeATENbHOCTY;

- NpM3HaBaTb CBOE NpaBO M NpaBo
OpYrvX nogen Ha owmnodkuy;

- pasBMBaTb CMNOCOOHOCTL MOHMMATb
MMP C NO3MLUM APYroro Yenoseka.

MP67. YMeHue onepupoBaTb
NOHATUSAMMU: cpefHee
apudmeTnyeckoe, MeanaHa,
Hambonbllee N HaMMeHbLLee
3HayeHwus, pasmax, gucnepcus,

cTaHOapTHoe OTKMOHEHMe
YMCIOBOro Habopa; ymeHune
n3BnekaThb, VHTEprpeTnpoBaTh

WHGOpPMaUMo, NPEACTaBMEHHYIO B
Tabnuuax, Ha Anarpammax,
rpadukax, oTpaxatoLLyto

CBOWCTBa pearibHbIX NPOLEeCCoB U

ABMEHUI; npeactaenaTb
MHOPMaLIMIO C NMOMOLLbIO Tabnuu, 1
avarpamm; nccnenoBathb

CTaTUCTUYECKME OaHHble,
B TOM YUCIEe C MPUMEHEHMEM
rpaduyeckmnx MeToA0B "
3NEKTPOHHbIX CPEACTB;

MPG68. YmMeHune onepupoBaTb
NOHATUSAMU:  CNyYaWlHbIN  ONbIT U
cnyyamHoe cobbiTne, BEPOSATHOCTb
cnyyamHoro  cobbITusi;  YMeHue
BbIYUCNATb BEPOSATHOCTb C
MCMNonb30BaHNeM rpaguyeckmx
METOA0B; NMPUMEHATb (hopMyrbl
cnoxexus " YMHOXEHMSA
BEpPOSITHOCTEN, KOMOUWHATOpPHbIE
dakTbl U GopMynbl NpU peLleHnn
3ajay; oueHuMBaTb BEpPOATHOCTM
peanbHbIX COBbITUIA; 3HAKOMCTBO CO
CnyYanHbIMKM BENWYUHAMK; YMeHune

NPUBOAUTL MNPUMEPbI  MPOSIBNEHNUS
3aKkoHa oonbLunx yucen B
NPUPOAHBLIX " 00LLEeCTBEHHbIX
SABMEHNSIX;

MnP614. YMeHne BbIOMpaTh
NoaXOoASAWMNA N3yYeHHbIN MeToa AnS
pelleHns 3agaudn, pacrnosHaBaTb

MaTtemaTuyeckue akTbl

M matemaTuyeckne mogenn B
NPUPOAHBLIX " 00LLEeCTBEHHbIX
ABMEHMSAX, B WCKyCCTBE; YMEHMe
NpUBOANTL npumepsbl
MaTemMaTUYecKnx OTKpbITUN
POCCUNCKOM " MUPOBOM
MaTemMaTu4eCcKon HayKu
OK 05. OcywectBnsTb B obnacTtu acteTuyeckoro MnPo1. Bnapenwue MeTogamu
YCTHYIO U MUCBbMEHHYO BOCNUTaHUA: JoKa3aTenbCTB., anroputMamm
KOMMYHMKaLMIO Ha - 3CTETUYECKOE OTHOLLEHWNE K MUPY, | peLleHus 3apavq; yMeHve
rocygapcTBEHHOM BKITHOYAs 3CTETUKY ObiTa, HAy4YHOTO dopmynupoBatb onpeneneHus,
A3blke Poccuiickon N TEXHUYECKOro TBOPYECTBA, aKCMOMbI U TEOPEMbI, MPUMEHSITb KX,
depepaumm c y4eTom crnopTa, TpyAa v O0LLECTBEHHbIX NPOBOANTL JokasaTernbHble
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ocobeHHocTeln
couuarnbHoro u
KyrnbTYPHOrO KOHTEKCTa

OTHOLLIEHWUIA;

- CNOCOOHOCTL BOCMPUHUMATL
pasnu4yHble BUAbl NCKYCCTBA,
Tpaguumm n TBOPYECTBO CBOEIO U
Opyrux HapoaoB., oLlyLaTb
3MOLMOHanbHOe BO3aencTBne

NCKYyCCTBa;
- y6exxaeHHOCTb B 3Ha4YMMOCTM ANs
NUYHOCTU 7] obuiecTBa

OTEYeCTBEHHOIO 1 MUPOBOTO
NCKYCCTBa, 3THUYECKUX KYNbTYPHbIX
Tpaguumii 1 HAPOLHOrO TBOPYECTBA;
- TOTOBHOCTb K CAMOBbIPaXXEHNIO B
pasHbIX BMaax NCKyCCTBa,
CTpemIieHne NPosiBNsATb kKayecTea
TBOPYECKON NINYHOCTY;

OBnageHue yHMBepcarnbHbIMU
KOMMYHUKaTUBHbIMMU
OEeVUCTBUAMMU:

a) o6weHue:

- OCYLLLECTBNATb KOMMYHUMKaLMK BO
BCEX chepax >XU3HMK;

- pacnosHaBaTb HeBepbarnbHble
cpeacTea obLeHns, NoOHUMaTb
3Ha4YeHne coLmarnbHbIX 3HAKOB,
pacnosHaBaTb NPeAnoChbifku
KOHMMUKTHBIX CUTYaLMi U cMsiryaTh

KOHMMNKTBI;
- pa3BEPHYTO U JNIOMMYHO M3naraTtb
CBOK TOUKY 3peHus c

NCMomMnb30BaHNEM A3bIKOBbIX
cpencrts

paccyxaeHus
3ajav;
MPoG8. YMeHuve orepupoBaTb
NOHATUSAMU:  CNyYaWHbIN ONbIT U
cny4varnHoe cobbiTne, BEpOATHOCTb
crnyyanHoro  cobbITusi;  yMeHue
BblYUCHATL BEPOATHOCTb C
ncnornb3oBaHnem rpacpmyeckmnx
METOLOB; NPUMEHATb  dopMyrnbl
CINoXeHns 7 YMHOX€EHUsI
BEpOSITHOCTEN, KOMOMHaTOpHbIE
dakTbl U HopMynbl NpU peLleHuu
3afay; oueHMBaTb BEPOATHOCTU
peanbHbIX COBbITUIA; 3HAKOMCTBO

CO  CnyyamHbiMW  BeENUYMHaAMWU;
yMeHue npUBOANTb npumMmepsbl
NposiBNeHMs 3akoHa 6onbLKX Yncen
B MPUPOAHLIX M OOLLECTBEHHbIX
ABMNEHUSX;

B XoOge peLlleHuda

MP69. YMeHune onepwuposaTb
NOHATUSAMM: TOYKa, npsimas,
NOCKOCTb, NPOCTPaHCTBO,
ABYrpaHHbIA yron,

cKpelumBatoLLmecs npsiMble,
napannenbLHOCTb "
nepneHanKynsapHOCTb  MPSAMbIX U

NMOCKOCTEN, Yyron mexay npsambimuy,
yron mexay npsiMo 1 NIocKoCTbIo,
yron mMexay NIOCKOCTAMM,
paccTosiHWE OT TOYKM A0 NIIOCKOCTH,
pacctosiHue  Mexay  NpsiMbiMy,
paccTtosiHue Mexay MroCKOCTAMY;
YMEHWE UCNOSb30BaTh NpU peLleHnn
3ajad n3yyeHHble akTbl

1 Teopembl NIaHUMETPUM; YMEHUE
OLeHMBaTb pa3mepbl 0OHLEKTOB
OKpYy>KatoLLero Mupa;

MP610. YmeHne  onepupoBaTb
MOHATUSAMUW: MHOTOrpaHHMK, CeYeHne
MHOrorpaHHuKka, Ky0,
napannenenvnes, npuama,

nupamuga, cdurypa M noBepXHOCTb
BpalleHWsl, UWIMHAP, KOHYC, Liap,
cpepa, ceyeHns purypbl BpaLeHus,
NIOCKOCTb, KacatoLasics

cdpepsl, umMnuHapa, KOHYyCa,
nnowans MOBEPXHOCTU MNMpamuipbl,
npu3ambl, KOHyCa, LUunuHapa,
nnowagb  cdepbl,00bEM Kyba,
NPSIMOYTOSIbHOIO
napannenenvneaa, nupamuabl,
nNpu3Mbl, UUIWHAPA, KOHyca, Lapa;
yMeHVe nsobpaxatb MHOrOrpaHHWKK
W MOBEPXHOCTW  BpaLLleHud, WX
CeyeHusi OT pyku, C MOMOLLbIO

YepTeXHbIX WHCTPYMEHTOB n
ONEeKTPOHHbIX CpencrTs; ymMeHune
pacrno3HaBaTb CUMMETPUIO B
NpoCTpaHCTBE; yMeHne
pacrno3HaBaTb npaBuiibHbIE
MHOrorpaHHuKu,

MP611 YmeHne onepupoBaTb
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NMOHATUSMMU: OBWXEHne B
npocTpaHcTBe, NogobHble urypbl B
NPOCTPaHCTBE; 1cnonb3oBaTb
OTHOLLEHue nnowjagen
NnoBepXHOCTEN " ob6bemoB
NMogoGHbIX Uryp npu peLleHnm
3agauv;

MP612. YMeHue BblMUCTIATb
reomeTpuyeckue BennyuHbl (4nuHa,
yron, nnowagb, oobem, nnowagb
NOBEPXHOCTN), ncnonb3y4
n3y4yeHHble hopmMyrnbl U METOAbI;
MP613. YMeHne onepupoBatb
NOHATUSIMU: NPSAMOyrosibHas
cuctema koopguHaT, KoopauHaTbl
TOYKN, BEKTOP, KoopAuHaTbI
BeEKTOpa, CkanspHoe npovssegeHue,
yron Mexay BeKkTopamu, cymma
BEKTOPOB, Mpou3BedeHne BeKTopa
Ha 4MCNo; HaxoAuTb C MOMOLLBIO
M3yyeHHbIX hopmyn  KoopauHaTbl
cepeauHbl OTpe3ka, paccTosiHue
Mexay ABYMSI TOUKaMU;

MP614. YmMeHune BblIOUpaThb
NOOXOASALMA N3YYEHHbIN METOA AN
pelleHns 3agayun, pacnosHaBaTb
MaTemartumdeckme akTbl

1 MaTematuyeckune Mogenu B
NPUPOAHbLIX 1 OBLLECTBEHHbIX
ABMNEHMWSAX, B UCKYCCTBE; YMEHMne
npvBOANTb npumMepsl
MaTemMaTnyeckmx OTKPbITWI
POCCUIACKON U MUPOBOW
MaTtemMaTn4eCcKom HayKu

OK 06. MposienaTb
rpakgaHcKo-
NaTpMOTUYECKYIO
no3unumto,
OEeMOHCTpMpoBaTh
0OCO3HaHHOoe
noeegeHMe Ha OCHoBe
TPa4ULMOHHbIX
obLevenoBeyeckmnx
LIEHHOCTEN, B TOM
yucne ¢ y4eTom
rapmMoHun3aumm
MeXXHaLMOoHanbHbIX U
MEXPETTUIMO3HbIX
OTHOLUEHUN,
NPUMEHATbL CTaHOapThl
AHTMKOPPYMNLUNOHHOTO
noBeaeHus

- OCO3HaHue oby4arLmnmMmcs
POCCUIACKON rpaXgaHCKowm
WOEHTUYHOCTY;

- LeneHanpasneHHoe pa3BuTne
BHYTPEHHEN MO3MLUMM JIMYHOCTU Ha
OCHOBE OYXOBHO-HPaBCTBEHHbIX
LleHHoCTen HapoaoB Poccuickon
denepaumm, ICTOPUYECKUX U
HaLMOHaNbHO-KyJTbTYPHbIX
Tpaguumin, bopmmpoBaHue
CUCTEMBI 3HAYUMBbIX LIEHHOCTHO-
CMbICOBbIX YCTAHOBOK,
AHTUKOPPYMLUUOHHOTO
MMPOBO33PEHUS, MPAaBOCO3HAHNS,
3KOJTOMMYECKOMN KyNbTYpbl,
CMOCOOHOCTWN CTaBUTb LIENnN n
CTPOWUTb XXU3HEHHbIE MNaHbl;

B yacTtu rpaxxgaHckoro

BOCMUTaHUSA:
- 0CO3HaHue CBOMX
KOHCTUTYLIMOHHbBIX npaB "
06513aHHOCTEN, yBaXXeHWe 3akoHa U
NpaBoOMNOPSAKa;

- IPUHATUE TPAAULIMOHHBIX
HaLMOHanbHbIX, 0bLLeYenoBe4Yeckux
ryYMaHUCTUYECKMX "
[EeMOKpaTUYECKNX LIEHHOCTEN;

- FOTOBHOCTb NPOTUBOCTOATh

NP61. Bnagenne metogamu
AoKa3aTenbCTB, anroputmMmamum
peLueHns 3agavy; yMeHve
dopmynupoBaTtb onpegeneHns,
aKCUOMbI ¥ TEOPEMbI, MPUMEHSATb X,
NpoBOANTb AokasaTternbHble
paccyxgeHus B Xoge pelleHus
3agav;

MPo64. YMeHune onepupoBsaTb
NOHATUSAMU: DYHKUUS, HEMpPEepbIBHAs
dyHKUMSA, npoussogHas,
nepeoobpasHas, onpeaerneHHbIn
WHTEerpan; yMeHve HaxoauTb
Nnpou3BOAHbIE 3MNeMeHTapHbIX
dYHKLMI, UCMOnNb3ya CrpaBoYdHble
MaTepuvansl; nccnegosatb B
nNpocTennx cnydasx yHKUUM Ha
MOHOTOHHOCTb, HaxoauTb
HanbornbLune " HavMeHbLUne
3HaYeHus1 dyHKUMR; CTpPOUTb
rpadgomku MHOrO4s1eHOB c
NCMNONb30BaHNEM annapaTta
MaTemMaTn4ecKoro aHanusa;

NPUMEHATb npon3BoO4HYHO npu
peweHnn 3agady  Ha OBWXEHUe;
pewaTb NpPakTuKko-

OpUeHTnpoBaHHbIE 3agaymn Ha

HanbonbLune n HanmeHblune
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NMOeoriorMm aKCTpemMmama,
HauunoHanunama, kceHodobum,
OVCKPUMUHALMKN MO coLunanbHbIM,
PEenNUrno3HbLIM, pacoBbIM,
HaLUWOHanbHbIM NPU3HaKaM;

- TOTOBHOCTb BECTU COBMECTHYIO
[esaTenbHOCTb B MHTEepecax
rpakgaHcKkoro obuwecTra,
yyacTBoBaTb B CaMOyMnpaBlieHnn B
o6LeobpasoBaTenbHON
opraHusaumm n 4eTCKO-IOHOLLIECKNX
opraHusaumsx;

- YMEHue B3aMMoLeNncTBOBaTb C
coumanbHbIMU UHCTUTYTaMn B
COOTBETCTBMU C UX PYHKLMSMU U
Ha3Ha4YeHnewM;

- FOTOBHOCTb K 'yMaHUTapHOWN U
BOJTOHTEPCKOW AEeSATENbHOCTY;
NaTPMOTUYECKOro BOCNUTAHUA:

- TpaXgaHCKoW  MAEHTUYHOCTW,
ChOpPMMNPOBAHHOCTL POCCUNCKOM
naTpnuoTn3amMa, yBakeHus K CBoemy
Hapofay, YyBCTBa OTBETCTBEHHOCTU
nepen PoguHown, ropaocTu 3a CBOM
Kpan, cBoto PoauHy, CBOW S3bIK U
KynbTypy, NPOLLIOe N HacTosLee
MHOrOHaLMOHanbLHOro Hapoaa
Poccuu;

- LLEeHHOCTHOE OTHOLLIEHNE K
rocyaapCTBEHHbIM CUMBOIIaM,
NCTOPUYECKOMY U MPUPOLHOMY
Hacneguio, namsiTHMKaMm,
Tpagmuumam HapoaoB Poccun,
poctmwkeHuam Poccun B Hayke,
NCKyCCTBE, CMOpTE, TEXHONOMMSAX U
Tpyae,

- voenHas y6eXaEeHHOCTD,
FOTOBHOCTb K CIYXXEHUI M 3awuTe
OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyab0y; OCBOEHHbIE 00yYarLMMUCS
MeXxnpeaMmeTHble NOHATUA n
YHMBepcarnbHble y4ebHble JencTBuUs
(perynaTvBHble, NO3HABaTENbHbIE,
KOMMYHWUKaTUBHbIE);

- CNOCOBHOCTb MX UCMONb30BaHUS

B No3HaBaTENbHOW 1 coLmarnbHON
npakTuKe, rOTOBHOCTb K
CaMOCTOSATENbHOMY TaHMPOBaHWIO

N OCYyLLLECTBNEHNIO Y4ebHON
[eaTenbHOCTH, OpraHn3aumm
y4yeBHOro coTpygHu4ecTsa ¢
efarormyeckMMmn paboTHUKaMm n
CBEpPCTHMKaMU, K y4acTuio B
NMOCTPOEHMN UHANBUAYAITbHON
obpasoBaTeribHOM TPaeKToOpUK;

- OBrlageHve HaBblkaMun y4ebHo-
nccrneaoBaTenbCKon, NPOEKTHON K
couunanbHOM AeaTenbHOCTU

3Ha4yeHUsl, Ha HaxoxaeHve nyTu,
CKOPOCTU U YCKOPEHUS;

MP66. YMeHMe pellatb TEKCTOBbIE
3aa4ym pasHbix TUMOB (B TOM 4ucne
Ha NPOUEHTbLI, OONM M 4YacTu, Ha
OBWKeHne, paboTy, CTOMMOCTb
TOBapOB 1 yCnyr, Hanoru, 3agayv us
obnactu ynpaeneHust JNUYHbIMU U

ceMenHbIMU dhuHaHcamm);
COCTaBnNATb BblpaXKeHus,
ypaBHEHWUsl, HepaBeHCTBa U  UX
CUCTEMbl MO  YCMOBWUIO  3ajauyu,

1ccnenoBaTh NomnyYeHHoe pelleHne
1 OLieHNBaTb pPaBOonoA06HOCTb

pes3ynbTaTos;
MPo67. YMmeHune onepuposaTb
NOHATNAMMU: cpefHee
apudmMeTuyeckoe, MeavaHa,

HambonbLuee " HaMmeHbLLee
3HayeHus,, pasmax, Jgucnepcus,
CcTaHgapTHoe OTKIMOHEeHVe
YMCMOBOrO Habopa; yMeHue
n3Bnekarb, WHTEPNPETNPOBATb

MHdopMaUNo, NPeacTaBneHHyl B
Tabnuuax, Ha auarpammax,
rpadoukax, oTpadkaloLLlyld CBOWCTBA
peanbHbIX MPOLECCOB W SIBNEHWUIA;
NpeacTaBnATb  WH C  MOMOLLbIO
Tabnuy u guarpamm; mccnegosaTtb
cTaTucTnyeckme AaHHble,
dopmaumto B yncne ¢
npyMeHeHem rpagou4eckmnx
METOA0B U 3NEKTPOHHbIX CPEACTB;
MPG68. YmMeHune onepupoBaTb
NOHATUSAMU:  CNyYaWlHbIN  ONbIT U
cnyyamHoe cobbiTne, BEPOATHOCTb
CnyyYyamHoro  cobbITusi;  YMeHue
BbIYUCNATb BEPOSATHOCTb C
NCMNOMNb30BaHNEM rpadou4eckmnx
METOdOB; MNPUMEHATb  POPMYIbI
cnoxexus " YMHOXEHMSA
BEPOSITHOCTEN, KOMOUHATOpPHbIE
dakTel n dopMynbl Npu peLleHur
3aja4y; oueHMBaTb BEpPOATHOCTM
peanbHbIX COBbITUIA; 3HAKOMCTBO

CO  CrnyyaviHbIMW  BenMYMHaMu;
yMeHve NpvBOANTb npumMepsbl
NposiBNeHMs 3akoHa 6onbLmx Yncen
B MPUPOAHbIX

1 OBLLLECTBEHHBIX ABMNEHMSX;

TOM

MnP614. YMeHne BbIOMpaThb
NoaXOAALWMNN N3YyYeHHbIN MeToa Ans
pelleHns 3agayun, pacrnosHaBaTb
MaTemartmyeckme daKTbI "
MaTemartmyeckme Mogenm B
NPUPOOHbIX " O6LLECTBEHHbIX
ABMEHMSAX, B WCKyCCTBE; YMEHMe
NpYBOANTb npumMmepsbl
MaTemaTny4eckmx OTKPbITWI
POCCUICKOM " MMPOBOM

MaTemMaTny4ecKon HayKun
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OK 07. CopencrteoBatb
COXpaHeHuto
OoKpyXatoLlen cpeabl,
pecypcocbepexenuto,
appekTUBHO
JenctesoBaTh B
ypesBblYanHbIX
cUTyauusix

- He NpuHMMaTb OEeNCTBUS,
NpUHoCSALLME Bpen OKpYXXatoLLen
cpege;

- YyMeTb NpOorHo3mposaTtb
HebnaronpuaTHbIE 3KONornyeckne
nocneacTsms npegnpuHUMaembix
OencTBuin, NpegoTepallaTb ux;

- pacLwnpUTb ONbIT OEeATENLHOCTU
3KOSOMMYeCcKon HarnpaBneHHOCTY;

- pa3pabatbiBaTh NnaH peLleHns
npobnemMbl C y4eToM aHanusa
UMeLLMXCS MaTepuanbHbIX U
HemaTepuarnbHbIX PecypcoB;

- ocyLecTBNATb
LeneHanpasieHHbIN NoucK
nepeHoca cpeactB U cnocobos
OencTBus B NpodeCccuoHarbHyo
cpeny;

- YMeTb NepeHOCUTb 3HaHNS B
nosHaBaTemNbHYI0 U NPaKTUYECKYHo
obnacTu Xu3HeaesaTeNbHOCTH;

- Npegnaratb HOBblE MPOEKTHI,
oueHMBaTb naeu ¢ no3numm
HOBW3HbI, OPUTMHAIbLHOCTMH,
NpakTU4YEeCKON 3Ha4YUMOCTM;

- faBaTb OLEHKY HOBbIM CUTyauusim,
BHOCUTb KOPPEKTUBLI B
AeaTenbHOCTb, oLieHuBaTb
COOTBETCTBUE Pe3ynbTaToB Liensam

MPo61. BnageHuve MeToaamu
AoKasaTensCTB, anroputMmamu
peLueHus 3ajavy; yMeHve
dopmynupoBaTb onpegeneHns,
aKCMOMbI 1 TEOPEMbI, MPUMEHSATD WX,
NPOBOANTL AokasaTernbHble
paccyxgeHus B Xoge  pelleHus
3agav;

MP64. YMmeHune onepuposaTb
NOHATMAMM: PYHKUUSI, HENpepbiBHas
yHKUUS, npou3BogHas,
nepeoobpasHas, onpeaerneHHbIn
WHTerparn; yMeHue HaxoauTb
Npou3BOAHbLIE 3MNeMeHTapHbIX
YHKUMIA, UCNOMb3YHA CpaBOYHbIE
mMaTepuansl; uccnegosatb B
NPOCTENLIMX CrydYasX yHKUMN Ha
MOHOTOHHOCTb, W  HaWMeHbLUne
3HayeHus  (pyHKUUA;  HaxoauTb
HambonbliMe  CTPOUTb  rpachumkm
MHOTOYNIEHOB C  MCMOMNb30BaHNEM
annapaTta MaTemaTnyecKoro
aHanusa; NpUMEHsITb NPOU3BOLHYIO
npy pelleHnn 3agay Ha OBUXEHUE;
pewaTtb NpPaKkTUKo-
OpPWMEHTUPOBaHHbIE 3a4a4n

Ha HaubonbwMe U HaMMeHbLUne
3HaYeHus, Ha HaXoXaeHue nyTw,
CKOPOCTU U YCKOPEHUS;

MPG65. YMeHune onepupoBaTb
NOHATUAMMU: paumoHanbHas
dyHKUMSA, nokasaTenbHas yHKUuS,
CTeneHHas dYyHKLMSA,
norapnpmMmmnyeckasa QyHKLMS,
TpUroHoMeTpu4eckme PyHKUMK,

obpaTHble dYHKUMY; yMeHune
CTpPOUTb rpacpmkm N3YYeEHHbIX
dYHKUMI, MCNOSb30BaTb rpadunkm

npy  M3y4eHMU  MNpOLEeCCOB MU
3aBMCMMOCTEN, NpU pelleHun 3agad
M3 OpyrMx y4ebHbIX NpeameToB U
3apad M3  peanbHOM  XU3HW;
BblpaxkaTb popmynamu
3aBMCMMOCTU MEeXOy BENnYnHamu;
MP66. YMeHne pellatb TEKCTOBbIE
3aa4ym pasHbix TUMOB (B TOM Yucne
Ha NpPOUEHTbl, AOAM WM YacTu, Ha
OBWKeHne, paboTy, CTOMMOCTb
TOBapOB W YCIyr, Hanorv, 3agayv u3
obractu ynpaBneHust JNUYHBIMK 1

ceMenHbIMK duHaHcamm);
COCTaBNATb BblpaXkeHus,
YpaBHEHMWSl, HepaBeHCTBA U  UX
CUCTEMbI MO  YCMOBUIO  3aJauu,

uccriegoBaThb NOMyYeHHoe peLleHne
1 oLeHMBaTb paBaonoAo6HOCTb

pes3ynbTaTos;
MP68. YMeHune onepupoBaTb
NOHATUSAMU:  CNyYaWHbI ONbLIT U

criyyariHoe cobbITe, BEpPOSTHOCTb
criyyadHoro  cobbITus;  yMeHue
BbIYMCISITb BEPOSITHOCTL C
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ncnornb3oBaHnem rpacunyeckunx
MeTOLOB; NPUMEHATb  dopMynbl
CNoXeHns " YMHOXeEHUsI
BeposiTHOCTEN, KOMOWHATOpPHbIE
dakTel n dopMynbl Npu peLleHun
3ajay; oueHMBaTb BEPOATHOCTU
peanbHbIX COBbITUIA; 3HAKOMCTBO

CO  CnyyawHbIMW  BenNUYMHaMWU;
yMeHue npUBOANTb npumepsl
NposiBNeHMs 3akoHa 6onbLKX Yncen
B NPUPOLHbIX

1 0BLLECTBEHHbIX ABMNEHMSX;

MP69. YMmeHune onepuposaTb
NOHATUSAMM: TOYKa, npsimas,
NNOCKOCTb, NPOCTPaHCTBO,
ABYrpaHHbIA yron,

cKpeluymBatoLLmecs npsiMble,
napannernbHOCTb "

nepneHauKynsapHOCTL  MPSIMbIX U
MIOCKOCTEN, Yron mexay npsiMbiMu,
yron Mexay npsiMon U NOCKOCTbHO,
yron mMexay NIOCKOCTAMM,
paccTosiHWE OT TOYKM A0 NIIOCKOCTH,
paccTofHue  Mexay  npaAMbIMA,
paccTtosiHue Mexay MrocKOCTAMY;
yYMeHMe ncnonb3oBaTtb Npu peeHnmn
3agay usyyeHHble hakTbl M TEOPEMBI
nNaHMMeTpun; yMeHue OuEeHMBaTb
pa3Mmepbl OBBLEKTOB OKpy»KatoLLero
Munpa;

MP610. YmeHne  onepupoBaTb
NOHATUSIMU: MHOTOrPaHHUK, CeYeHne
MHOrorpaHHuKka, Ky0,
napannenenunes, npuama,
nupamuaa, cdurypa M noBepXHOCTb
BpalleHus, UWNMHAP, KOHYC, Lap,
chepa, ceyeHns hurypbl BpaleHus,
NMOCKOCTb, KacatoLascs

cepel, UMnuHapa, KOHycCa,
nnowans MOBEPXHOCTU NMpamugpbl,
npu3ambl, KOHyCa, LUunuHapa,
nnowagb cdepbl, obbem kyba,
NPSIMOYTOSIbHOIO
napannenenvneaa, nMpamugpbl,
nNpu3Mbl, UUIUHAPA, KOHyca, Lapa;
yMeHne nsobpaxatb MHOrOrpaHHMUKK
W MOBEPXHOCTW BpalleHud, WUX
ceyeHust OT pyku, C MOMOLLbIO
YepTEXKHbIX

WHCTPYMEHTOB M 3MEKTPOHHBbIX
CpencTB; YMEHMe pacrno3HaBaTb
CUMMETPUIO B NPOCTPAHCTBE;
YMEHVEe pacnosHaBaTb NpaBUilbHbIE
MHOTOrpPaHHWKM;

nP611 YMeHne onepuposaTb
MOHATUSIMMU: OBWKEHVE B
npocTpaHcTBe, NogobHble urypbl B
NPOCTPaHCTBE; NCMOMb30BaThb
OTHOLUEHME nnowagen
NMOBEPXHOCTEN " o6bemoB
nogobHbIX uUryp npu pelueHun
3agav;

17




MP612. YMeHue BbIYNCNATL
reomeTpuyeckme BenuumHbl (AnuHa,
yron, nnowaap, obbem, nnowaab
NOBEPXHOCTK), ucnonb3ays
n3y4yeHHble popMynbl U MeToAbI;
MP613. YmeHve  onepupoBaTb

NOHATUAMMWN: npAamMoyronbHada
cucrtemMa KoopauHat, KoopAauHaTthbl
TOYKMH, BEKTOp, KoopAuHaThl

BEKTOpa, ckansipHoe npoussefeHune,
yron Mexgy BekTtopamu, Ccymma
BEKTOPOB, Npou3BedeHne BeKTopa
Ha 4YUCNO; HaxoauTb C MOMOLLbLIO
U3y4eHHbIX OPMYyNn  KOOpAUHAThI
cepefvHbl  OTpeska, paccTosiHue
Mexay ABYMS TOUKaMu;

MP614. YMeHune BblGMpaThb
NOAXOQALLMIA N3YHEHHbIV METOA ANs
pelleHnss 3agjadvu, pacrnosHasaTb
MaTemartumdeckme akTbl

1 MaTemaTtuyeckune Mogenu B
NPUPOAHbLIX U OBLLECTBEHHbIX
ABMEHMUSAX, B UCKYCCTBE; YMeHne
np1MBOaUTb npumepbl
MaTemaTnyeckmx

OTKPbITUI POCCUMCKON 1 MUPOBOM
MaTemMaTU4eCKon Hayku

MK.1.1. OcywectenaTb MP615 TexHn4yeckne napaMmeTpbl pa3paboTkn MakeToB, COXpaHeHUs,
cbop, cuctemaTtusaumio TEXHOMOorMM nevaTu
M aHanus3 JaHHbIX, MP616 npon3BoaAnNTb pacyeTbl OCHOBHbIX TEXHUKO-3KOHOMUYECKMX
HeobxoauMbIX AN nokasaTenen NpoeKkTUpoBaHUSA
pa3paboTku MP617 BLINONHATL 3TANOHHbIE 0Opa3ubl 0O6bekTa B MakeTe,
TEXHWYECKOro 3afaHuns mMaTepuane u B UHTEPaKTMBHOW cpeae

IMP618 BLINOMNHATL TEXHNUYECKME YEPTEXM UM SCKM3bI MPOEKTa Ans
MK 2.3. pa3paboTkun KOHCTPYKLMN U3OENUS C y4eTOM OCOBEHHOCTEN TEXHOMNOMMU U
PaspabatbiBaTb TEMaTuKn
MaKeT Ha MP619 cosgaBaTb LENOCTHYHO KOMMO3ULIMIO Ha NITOCKOCTU, B 06beMe n
OCHOBE npocTpaHcTBe

TEeXHUYeCKOoro 3agaHua

1.2.3 LUeneBble opueHTMpbl, ¢opmMupyembie B NpouUecce OCBOEHUA Yy4yebHoOM
ancuunnuHbl B[1.06 MatemaTuka B COOTBETCTBMM C NPOrpamMmMoin BOCMUTAHUA NO

cneunanbHocTtn 43.02.15 NoBapckoe U KOHAUTEpPCKoe Aerlo.

O603Ha4eHne LleneBble opneHTMpbI

Lo 36 [eaTenbHO Bbipa)atoLwmin No3HaBaTeNbHbIE MHTEPECHI B pa3sHbIX
NPeAMETHbIX 00NacTaAX ¢ y4ETOM CBOMX MHTEPECOB, CMOCOBHOCTEN,
OOCTVXKEHUN, BbIOPAHHOIO HanpaeieHnsi NPodeCCMOHanbHOro
0bpasoBaHMsa U NOArOTOBKU

lo 37 O6napgatowmii NpeacTaBneHMeEM O COBPEMEHHON Hay4YHON KapTuHE Mupa,
OOCTVXKEHUSIX HAYKU N TEXHUKM, apryMEHTUPOBAHHO BbIPaXXaKoLLNA
NMOHMMaHWE 3HAYEHNS HAaYKWN U TEXHOSTOMUIA ANsi Pa3BUTUS POCCUACKOTO
obuiecTBa n obecneveHnsi ero 6€3onacHocTu

Lo 38 [JeMOHCTpUPYOLLMIA HaBbIKN KPUTUYECKOrO MbILLMNEHUs, onpeaeneHns
[OCTOBEPHOCTU Hay4HOW MHpopMaLuum, B TOM Yucne B cepe
NpodeCcCcMoHanbHOM OEeATENBHOCTU

loO 39 YMetowmii BbiIbnpatb cnocobbl pelleHnsa 3agad NpodeccnoHarbHOM
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AeATeNIbHOCTU NPUMEHUTEJTbHO K Pa3fiM4HbIM KOHTEKCTaM

LlO 40 Mcnonbayoumi coBpeMeHHble cpecTBa Noucka, aHanmsa u
WMHTepnpeTaumm nHdopmaumm, MHPOPMaLUMOHHBIE TEXHOMOMMK ANs
BbINONHEHUN 3a4a4 NPodECCUOHANbHON AEATENbHOCTA

L0 41 PasBuBaoLLnin 1 NPUMEHSIIOLLNIA HaBbIKM HAOMOAEHMS!, HAKOMNITEHMS U

cucTemaTusaummn goakToB, OCMbICIIEHMS OMbITa B €CTECTBEHHOHAaYYHON 1
rymaHuTapHoi obnacTsax no3HaHus, UccreaoBaTenbekoi 1
npodyeccroHanbHoN AeaTenbHOCTH
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2. CTPYKTYPA U COOEPXAHME YYEBHON AUCLUUNIINHDI
2.1. O6bEM y4yebHON AUCLMNIUHBLI U BUALI y4eOHOWU paboTbl

Bup yyebHoMn paboTbl O61beM B yacax
O61bem obpaszoBaTesibHOM NpPOrpaMMbl QUCLUNIIUHDI 232

B T.u.

OcHoBHoOe coaepxaHue 196

BT. Y.

TeopeTnyeckoe obyyeHune 150
npakTun4eckne 3aHaTug 46

nabopaTopHble 3aHATUSA -

MpodreccuoHanbHO-OpPUEHTUPOBAHHOE coaepKaHue (coaepKaHue

NPUKNagHOro Mmoayns) 18
B T.4.:

TeopeTnyeckoe obyyeHune 16
npakTun4eckne 3aHaTng 2
CamocTosTenbHas pabota 30
MpomexyTo4yHas aTrecTauusa B BUAe 3Kk3ameHa (2 cemecTtp) 6
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2.2. TemaTu4eckui NnaH v copepxaHve y4yebHomn aucumnnuubl «MaTemaTuka»

Koabl
HanmeHoBaHue CopepxaHue yye6Horo marepuarna (OCHoBHoe M nNpoceccuoHanbHO-OpUeHTUPOBaHHOE), O6bem KOMMeTeHLM1N,
pa3fenos U Tem npakTuyeckue 3aHATUA, NPUKNAAHON MOAYIb YyacoB copmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
aneMeHT
nporpamMmmb|
1 2 3 4
1 cemecTp 74:
58 nekuy.,
16 np.
Paspen 1. lNoBTOpeHue Kypca MaTeMaTUKN OCHOBHOW LUKOSbI 18
Tema 1.1. CopepxaHue y4e6HOro marepmana
Llenb 1 3agaun Llenb v 3aga4m maTemaTtuky Npy OCBOEHMU cnieumanbHOCTU. ba3oBble 3HaHUS U yMeHUs no
MaTtemaTukm npu MaTemMaTuke B NpodheCccroHanbHOM 1 B MOBCEAHEBHOW AeATeNbHOCTM. MHOXEeCTBO, onepauun Hag
OCBOEHMUW crneumanbHOCTU. | MHoXecTBaMu. [lnarpammbl Onnepa—BeHHa. Vicnonb3oBaHre TeopeTUKO-MHOXECTBEHHOIO 2
MHoxecTBa 1 noruk annapara Anga onuMcaHus peanbHbIX NPOLECCOB U ABMEHUN B MPOECCUOHANbHON AEATENBHOCTH,
npuv peLLeHnn 3agad u3 apyrmx gucumnnud. OnpegenexHuve, Teopema, CneacTeue, AokasaTenbCTBo
Tema 1.2. Yucna un TemaTuKa NpakTUYeCKUX 3aHATUN
BbIYMCMEHUS. HaTypanbHble n uenbie Yyucna. MNMpuaHakn gennmocTy Lenbix ymucen. PaunoHanbHble Ynucna.
OBbIKHOBEHHbIE U AeCATMYHbIE APOOU, MPOLEHTLI, BeckoHeYHble nepuoanyeckme gpobu.
ApudmeTryeckme onepaumm ¢ paumoHanbHbIMKU Yucnamm, npeobpasoBaHns YNCHOBbIX
BbIPXKEHUN. 2 OK-01, OK-02, OK-
HencTteuternbHble yncna. PaunoHarnbHble U MppaunoHanbHble Yucna. Apudmetmnyeckue onepawmm 03, OK-04, OK-05,
c OK-06, OK-07, MNK
OencTBUTENbHBIMU Yucnamu. [prubnmkEHHbIE BbIMUCIIEHWS, MPaBuia OKPYIMEeHNUs, NpuKnaka u 1.1, MK 1.1, MK 2.1,
OLEeHKa pe3ynbTaTta BblYUCIEHWUN. LIO 36, LIO 38
Tema 1.3. Toxgectsa n MpodeccrnoHanbHO-OpUeHTMPOBaHHOE coAepKaHue (coaepkaHne NPUKIIagHoOro Mmoayns)
TOXOECTBEHHbIE ToxgecTBa u TOXOECTBEHHbIE NPpeobpa3oBaHus. YpaBHeHMe, KOPEHb ypaBHeEHMS. HepaBeHCTBo,
npeobpasoBaHus pelleHve HepaBeHcTBa. MeToa nHTepBanoB. PelwleHne uenbix 1 4pobHO-paumoHanbHbIX 5
YpaBHeHus1, HepaBeHCTBa | ypaBHEHWI N HEPaABEHCTB. MNpYMeHeEHNE ypaBHEHUIA N HEPABEHCTB K PELLEHMIO MaTEMaTUYECKMX
N NX CUCTEMBI 3a4a4v 1 3a4ay U3 pasnuyHbIX 0bracTen Haykn 1 peanbHOW XU3HN.
CucTemMbl U COBOKYMHOCTU paLMOHanbHbIX YpaBHEHWUM U HepaBEHCTB. CUCTEMBI IMHENHbIX 5
ypaBHeHu. PellieHne npuknagHblX 3aa4 ¢ NOMOLLBIO CUCTEMBI NIMHENHBIX YPaBHEHWU
Tema 1.4. [NpoueHTHbIE MpodeccrnoHanbHO-OpUeHTMPOBaHHOE coAepKaHue (coaepkaHne NPUKIIagHoOro Moayns)
BbIYMCIEHMS B MpumeHeHne apoben 1 NPoLEHTOB ANs PELLEHMs NPUKNaaHbIX 3a4ay U3 pasnnyHbiX oTpacnen
NpodeccrMoHanbHbIX 3HAHWN 1 peanbHON XN3HWU. MpUBNKEHHbIE BEIYUCIIEHUS, MPaBUITIa OKPYINEHWS, MPUKUAKA U 5
3agavax oueHka

pesynbTarta BblYMCIIEHMI. Pa3Hble crnocobbl BbIMUCTIEHNS NMPOLEHTOB.
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Koabl

HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
MpoLEeHTHbIE BbIYMCIEHMS B NPOdECCMOHanbHbIX 3agadax
Tema 1.5. TemaTuka npakTUYECKUX 3aHATUN
MNMocnenoBartensHOCTH U MocnenoBaTenbHOCTM, cNOCOObI 3aaaHuUs nocregoBaTenbHocTel. MOHOTOHHbIE
nporpeccun nocrnegoBaTenbHOCTU. ApudMeTrdecKast U reomeTpuyeckas nporpeccun. beckoHeyHo
ybbiBatoLas reomeTpuyeckas nporpeccusi. Cymma 6eckoHe4Ho yobiBatoLLEN reOMETPUHECKON 2
nporpeccun. Popmyna CloXxHbIX NPOLEHTOB. Micnonb3oBaHme Nporpeccun Ans pelleHnst peanbHbIX
3aa4 NPUKIagHOro xapakrepa
Tema 1.6. PyHKUMU 1 CopepxaHue y4ebHOro marepmana
rpacukm ®PyHKUMs, cnocobbl 3agaHnsa dyHKUmMK. ['paduk dpyHkumn. BaaumHo obpaTtHble dyHkumm. Obnactb
onpeaeneHns 1 MHOXeCTBO 3Ha4YeHUN OyHKUMK. Hynn doyHKUMK. MpoMeXXyTKM 3HaKOMOCTOAHCTBA. 2
YETHbIE N HEYETHbBIE PYHKLUN
TemaTuKa NpakTUYeCKUX 3aHATUN
KoHTponbHas pabota «BxogHowm KOHTPONb» 2
Paspgen 2. CteneHun u kopHU. CTeneHHas, noKasaTtenbHas u norapmdmnyeckas yHKUnA 36
Tema 2.1. CopaepxaHue y4yeO6HOro marepuana
ApumeTnyeckunii KopeHb | ApUdMETUYECKUI KOpeHb HaTypanbHOW cTeneHn. eicTersa ¢ apudMeTUIECKUMMU KOPHAMU N—o 2
N—OWn CTeneHun cTeneHu
Tema 2.2. CopaepxaHue y4e6HOro marepuana
Ctenenn. CtaHpapTtHas CTteneHb ¢ UenbiM nokasatenem. CtaHgapTHast doopMa 3anmcu encTBUTENbHOMO Yucna.
dopma 3anuncu Mcnonb3oBaHme nogxoasiwen opmbl 3anmcu 4eNCTBUTENbHbBIX YNCEN ANS peLleHnst 2
OEeNCTBUTENBHOro Ymcna npakTMyeckmMx 3agad n npegcraBneHns gaHHblix. CTeneHb C paumoHanbHbIM NoKa3aTenem.
CeorictBa cTenenu. [Npeobpa3oBaHue BbipaXKeHUIN, cCoaepKalLnxX CTENEHN C paLMOHanbHbIM OK-01, OK-02, OK-
nokasarenem 03, OK-04, OK-05,
Tema 2.3. CopepkaHue yyebHoro matepuana OK-06,
CreneHHasa yHKUMA CreneHHas yHKUMs ¢ HaTypanbHbIM M LenbiM Noka3aternem. Ee ceorictea u rpaguk. CBoncTaea u 2 OK-07
rpadouk KOpHS N-O CTENEHN
Tema 2.4. CopepxxaHue y4yeOHOro marepuana 5
VippaunoHanbHble PelueHne nppaumoHanbHbIX YPaBHEHUA Y HEPABEHCTB
ypaBHEHUS TemaTnka NpakTUYeCKUX 3aHATUN
N HepaBeHCTBa MpakTuyeckoe 3aHsaTUE Ne 1. PelleHne nppaunoHanbHbIX ypaBHEHUN 2
lMpakTnyeckoe 3aHaTME Ne 2. PelueHne nppaunoHarnbHbIX HEpaBEeHCTB 2
MokasaTenbHasa PyHKUNs, ee CBONCTBA U rpaduk
Tema 2.5. CopepxaHue y4eO6HOro marepuana 2

22
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HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
MokasaTenbHble lMokasaTenbHble YpaBHEHWS1 U HEpaBEeHCTBA
ypaBHeEHUs TemaTukKa NPakTUYEeCKUX 3aHATUN
N HepaseHCcTBa MpakTndeckoe 3aHaTue Ne 3. PelleHne nokasaTernbHbIX YpaBHEHWUA 2
MpakTnyeckoe 3aHaTue Ne 4. PewleHne nokasaTeribHbIX HEPaBEHCTB 2
Tema 2.6. CopepxaHue yyeGHOro martepuana
Jlorapudm vmcna. Jlorapudm yncna. fecatnyHble n HaTypanbHble norapudmel. [lpeobpasoBaHue BbipaXkeHWH, 2
CeoicTBa norapugpmos cogepxawymx norapmumsl
TemaTuKa NpakTUYECKUX 3aHATUN
Mpaktudeckoe 3aHaTue Ne 5. BblyncneHue n cpaBHeHne norapngMos 2
MpakTnyeckoe 3aHaTue Ne 6. BeiuncneHune norapmgpmor. CBoncTea norapndmon 2
Tema 2.7. NMokazatenbHas | CoaepxxaHue y4yebHOro matepuana 5
n norapudpmunyeckas MokasaTenbHasa n norapndmMmmnyeckasa OyHKLMK, UX CBOMNCTBA U rpadonkm
(PyHKUMK, ypaBHEHUS, PelueHvne norapudmMmyecknx ypaBHEHUN 2
HepaBeHCTBa PelueHvne norapudmMmyecknux HepaBeHCTB 2
PelweHne norapudmMmyecknx ypaBHEHUN N HEPABEHCTB 2
Tema 2.8. CopaepxaHue y4yeOHOro marepuana
Jlorapudpmbl B npupoge u MpumeHeHue norapudma. Victopus passutua matemaTuky. Jlorapudpmmdeckas cnvparnb B 2
TEXHUKE npupoae. Ee matemaTtnyeckue ceomnctea. Mcnonb3oBaHue rpadmkoB QYHKLMI A51s1 UCCNeoBaHWs
NPOLIECCOB N 3aBMCMMOCTEN, KOTOPbIE BO3HUKAIOT NPY peLleHnr 3agad U3 pasnnyHbix obnacren
HayKu 1 peanbHON XXNU3HN
Tema 2.9. TemaTnka NpakTUYeCKUX 3aHATUN
MNpumeHeHne ypaBHeHWN, | KoHTporbHas paboTta Ha TeMy «CTeneHun 1 KopHW. Jlorapngpm»
CUCTEM W HEpaBEHCTB K 2
peLleHnto 3agay
Pasgen 3. MpsamMble n nnockoctu B npocTpaHcTBe. KoopanHaTbl M BEKTOPbI B NPOCTPAHCTBE 20
Tema 3.1. ConepxaHue y4yebHoro matepuana OK-01, OK-03, OK-
MNoBTOpEHME OcHoBHbIe hurypbl, akTel U Teopembl MaHUMeETpunN. OCHOBHbIE MOHATUSA cTepeomeTpun. Touka, 04, OK-07, MK 1.1,
nnaHMmeTpumn. OCHOBHbIE | MpsAAIMas, NNOCKOCTb, MPOCTPAHCTBO. [oHATNE 06 akcoMaTUYECKOM MOCTPOEHUN CTEPEOMETPUN: 2 nKz2.1, 4o 37, 4o

MOHATUS CTEPEOMETPUM

aKCUOMbI CTepeoMeTpun n cnegcrBna N3 HUX

Tema 3.2.

CopepxxaHue yye6HOro marepuana

39

23
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HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pasgenos 1 TeM npakTU4ecKue 3aHATUA, NPUKNagHOW Moaynb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
Mpsimble 1 NNockocTu B3aumHoe pacnonoxeHue npsMbIX B MPOCTPAHCTBE: NepecekaroLmecs, napannernbHble 1
B NPOCTPaHCTBE. cKpeLymBatoLmnecs npsimble. MNMapannenbHOCTb NPSIMbIX U NNOCKOCTEN B NPOCTPaHCTBE:!
MapannenbHOCTb NPSIMLIX, | NapansenbHble NPsiIMble B MPOCTPAHCTBE, NapanmenbHOCTb TPEX NpsiMbIX, NapannensHOCTb
NPSIMOI N NITOCKOCTM!, NPSIMOM U MAIOCKOCTW. YITbl C COHaNpaBneHHbIMU CTOPOHaMM, Yron Mexay NpsiMbIMn B 5
nrnockocTten NpoCTpaHCcTBe
MapannenbHOCTb NIOCKOCTEN: NaparnnenbHble MNNOCKOCTW, CBONCTBA naparnnernbHbIX MIOCKOCTEN.
[MpocTenwmne NpoCcTpaHCTBEHHbIE OUTypPbl Ha MITOCKOCTU: TeTpaaap, Kyd, napannenenunea,
NOCTPOEHME CEYEHWI
Tema 3.3. CopepxaHue y4ye6HOro marepuana
MepnexankynspHoCTL MepneHANKYNSPHOCTb NPSMOW W NIIOCKOCTM: NepneHANKyNsapHbIe NpsiMble B NPOCTPaHCTBE,
MpAMBIX . npsmble napannesnbHble U NeprneHanKynsapHble K NiocKoCTH, NPU3HaK nepneHanKkynspHOCTH 2
W nnockocren MPSIMOI 1 NIIOCKOCTU, TEOPEeMa O NPSIMOI NepPreEHANKYIISIPHON NIOCKOCTH
Tema 3.4. CopaepxaHue yyeOHOro marepuana
Yrnbl Mexay npsiMbIMn n Yrnbl B NPOCTPaHCTBE: Yron Mexay nNpsiMmon 1 NMIIOCKOCTbIO, ABYTPaHHbIN Yrof, IMHENHbIN Yron
MNOCKOCTAMM OBYyrpaHHoro yrna. NepnenHankynsp u HaknoHHbIE: PacCTOsiHUE OT TOYKM 4O NIOCKOCTH, 5
paccTosiHue OT NPSIMON A0 MIOCKOCTU, NPOEKLUMs PUrypbl Ha NANOCKOCTb. [lepneHankynsapHOCTb
NNOCKOCTEN: NpU3HaK NepneHanKynsapHOCTU ABYX NNockocTen. TeopemMa o Tpex nepneHankynsapax
Tema 3.5. CopepxaHue y4yebHOro marepmana
KoopauHatbl 1 BEKTOPbI
B NpOCTpaHcTBe BekTop Ha nnockoctu u B npoctpaHcTee. CroxeHne n BblMUTaHNe BEKTOPOB. YMHOXEHNE BEKTOpa
Ha yncno. PasnoxeHne BekTopa no TPEM HEKOMMIIaHapHbIM BekTopam. [pasuno 2
napannenenvnega. PelweHne 3agad, CBA3aHHbIX C MPUMEHEHNEM MpaBuIT 4ENCTBUMIN C BEKTOPaMU
[MpsamoyronbHasa cucteMa koopauHaTt B npocTpaHcTBe. KoopauHaTel BekTopa. [pocTeniume 3agayn
8 2
KoopauHaTax. Yron mexagy Bektopamu. CkanspHoe nponsseaeHne BEKTOPOB. Bbluncrnenne yrnos
Mexay NPSAMbIMU U MITOCKOCTSIMU.
KoopamHaTHO-BEKTOPHbLIN METOA, NPW PELLEHUN FEOMETPUYECKUX 3adad 2
Tema 3.6. MpodeccrnoHanbHO-OpUeHTMPOBaHHOE coAepKaHue (coaepkaHue NPUKIIagHoOro Mmoayns)
MpsiMble 1 NNOCKOCTU PacnonoxeHune npsMbIX 1 NAIOCKOCTEN B OKPY>KaKoLLEM MUPe (Mprpoae, NCKYCCTBe, apXUTEKType, 5
B MPaKTU4ECKNX 3adadax TEXHMKE). PelleHne npaKkTMKo-OpMEeHTMPOBAHHbIX 3aa4
Tema 3.7. TemaTnka NpakTUYeCKUX 3aHATUN
Pelwerne 3agay. Npavble | PelueHne 3agay Ha HaxoXOeHUe reoMeTPUYECKNX BENMYMH C UCMONb30BaHMEM annapara 5

M NINOCKOCTHN, KoopauHaThbl

BEKTOPHOM
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HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pasgenos 1 TeM npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
N BEKTOP anrebpbl
KoHTponbHas pabota Ha TeMy «PelueHune 3agad. [NpsiMble 1 NNOCKOCTU, KOOPAUHATLI U BEKTOP» 2
2 cemecTp 152:
(92nek.
30npakr.
30
caMocT)
Pasaen 4. OcHoBbI TpUroHomeTpumn. TpuroHomeTpudeckue cyHKLUM 32
Tema 4.1. CopepxaHue y4e6HOro marepmana
OcCHOBbI TPUrOHOMETPUN PagunanHasa mepa yrna. [MoBopoT TOYKM BOKPYr Havana koopauHat. OnpegeneHne cuHyca, KOCuHyca,
TaHreHca u KoTaHreHca. 3Haku CUHYCa, KOCMHYCa, TaHreHca 1 KoTaHreHca no 4YeTBepTaM. 3aBUCMMOCTb 2
MeXay CUHYCOM, KOCWHYCOM, TAHTEHCOM M KOTAHreHCOM OZHOMO M TOrO Xe yrna
PagnaHHbIn MeToa n3amMepeHmns yrnoB BpalleHns 1 CBA3b C rpagyCHON Mepom 2
Tema 4.2. OCHOBHblE CopaepxaHue y4yeOHOro marepuana 5
TPUrOHOMETPUYECKME TpuroHomeTpuyeckne Toxgectsa. CUHYC, KOCUHYC, TAHTEHC M KOTaAHreHC YIIoB O U - .
ToXpaecTsa MprmeHeHne dopmynbl NpUBUAEHNUSA 2
[MprmeHeHne opMynbl CITIOXKEHNA N YOBOEHUS 2
MpymeHeHne dopmynbl MONOBUHHOIO yria 2
Tema 4.3. CopaepxaHue y4yeO6HOro marepuana
TpuroHoMeTpryeckme ®yHKUWs. Meproanyeckue yHKLMU. TPUrOHOMETPUYECKUE (PYHKLIMK, UX CBOICTBA U rpadhukm 2 OK-02, OK-03, OK-
(DYHKUMM, WX CBOMCTBA U 04, OK-05, MK 1.1,
rpacpuky O6paTHble PyHKLUMU. OBpaTHbIE TPUrOHOMETpUYeckie PYHKLIMK. VX CBOMCTBA 1 rpachukii 2 nK2.1, |:1I.10 37,10
Tema 4.4. CopepxxaHue y4eOHOro marepuana
TpuroHomeTpuyeckune PelueHre TpUroHoMeTpnyecknx ypaBsHeHUN . Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB 2
ypaBHEHUs U HepaBeHCTBa | TemMaTUKa NPaKTUYECKUX 3aHATUMN
MpakTnyeckoe 3aHaTue Ne 7. PelleHne TpPUroHoMeTpU4EeCKMX ypaBHEHWI 2
lMpakTnyeckoe 3aHaTME Ne 8. PelleHne TPUroHOMETPUYECKUX HEPABEHCTB 2
Tema 4.5. MpodeccrnoHanbHO OpMEHTUPOBAHHOE coaepXxaHue (coaepKaHue NPUKNagHOro Moaynsi) >
VMcnonb3oBaHue

TPUrOHOMETPUN B

[MpoBegeHne NpakTUYeckux pacyeToB No opmynam TpuroHomeTpun. MicnonesoBaHue rpaukos
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HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
npodeccrmoHanbHom YHKUMIA Ons nccnegoBaHnst NPOLLECCOB Y 3aBUCMMOCTEN, KOTOPbIE BO3HUKAIOT MPU peLleHnm
cchepe 3agad
N3 Apyrmx y4eBHbIX OUCLMNINH U peanbHOW XXNU3HU
Tema 4.6. TemaTuKa npakTUYECKUX 3aHATUN
Pewwenve 3apay KoHTponbHasi paboTa «TpuroHomeTpuyeckme yHKLUN, TOXAECTBA U YpaBHEHUSI» 5
TPUFOHOMETPUU
Paspen 5. MHororpaHHuUK/ 1 Tena BpalleHusA 48
Tema 5.1. MHororpaHHukn | CoaepkaHue yyeGHoro marepuana
MoHSATME MHOrOrpaHHMKa, OCHOBHLIE 3rIeMeHTbl MHOFOrpaHHUKa, BbiNyKrble U HEBbLINYKIble 2
MHOrOrpaHHUKK; pasBépTka MHOrorpaHHMKa.
lMpuama: n-yronbHasi NpU3Ma; rpaHn 1 OCHOBaHUS NPU3Mbl; MPSIMas U HaKMOHHas Npu3mbl; bokoBas
" 2
nornHas NOBEPXHOCTb NPU3MbI.
Mapannenenuneq, NpAMOYrofibHbIA Napannenenunes 1 ero CBoNCTaa. 2
Mupamnga: n-yronbHas nupammaa, rpaHn U OCHoBaHWE nupamuabl; 6okoBas 1 nonHas
NOBEPXHOCTb 2
nupamMmuibl; NpaBuIibHas N ycedéHHasa nupammuaa. OK-02. OK-03. OK-
CamocTosiTenbHasa paboTta ; ;
2 04, OK-05, MK 1.1,
CamoctosaTensHast pabota Ne 1. Co3gatb Mogenb MHOTOrpaHHUKa MK 2.1, 1O 37, LU0
Tema 5.2. CopepxaHue yyebHoro matepuana o 41 ’
[NpaBunbHblE - -
MHOFOFDAHHVK, MpaBuIibHbIE MHOFOrPaHHWKWN: MOHATUE NPAaBUINBHOIO MHOTOrPaHHUKA; npagunbHas npusma u )
MAowLank NOBEPXHOCTH npaBunbHas NUpaMyaa; NpaBuribHasi TPeyronbHas nMpamuaa v npaBuIbHbIN TETPasap; Kyo.
MHOTOMPAHHVKOR MpencraBneHne 0 NpaBUMbHBIX MHOTOrPaHHKKaX: OKTasap, AoAekasap 1 nkocasagp u ap. Cevenns
nNpv3Mbl ¥ NMpamMuabl
Mnowaab 60KOBOM NOBEPXHOCTU M NMOJTHON MOBEPXHOCTM NPAMON NPU3MbI, NITOLWaab OCHOBaHWUNA, >
TeopemMa 0 6OKOBOW NOBEPXHOCTU MNPSIMON NMPU3MBbI.
Mnowaab GOKOBOM NOBEPXHOCTM M MOBEPXHOCTM NPaBUbHOM NUPaMuabl, Teopema o nnowagu 5
DOKOBOV NOBEPXHOCTUN YCEYEHHOW NUpaMubl
CamocTosiTenbHasa paboTta )
CamocTtoaTensHas pabota Ne 2. M3rotoBuTb Mogenb napannenenvnega, kyba v nupammgsl
CawmocTtoaTensHas pabota Ne 3. Co3gate Mogenb yCe4YeHHOM nupaMmmabi 2
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HaumeHoBaHue
paspenoB u Tem

CopgepxaHue yye6Horo Mmatepuana (0CHOBHOe U NPodecCUOHaNbLHO-OPMEHTMPOBAaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon Mmoaynb

O6bLem
yacoB

Koabl
KOMMeTeHuun,
¢opmupoBaHuto
KOTOpPbIX
cnocob6cTByeT
3NeMeHT
nporpamMmb|

1

4

Tema 5.3.
Tena BpaweHns

CopepxaHue yye6HOro matepvana

LiunuHapuyeckas noBepxHOCTb, 06pasyloLme LMnnMHapUYeCcKor NOBEPXHOCTM, OCb
LMIMHAPUYECKON

nosepxHocTu. LiunuHap: ocHoBaHus 1 6okoBasi NMOBEPXHOCTb, 0bpasytoLlas 1 ocb, Nnowaab
©OKOBOW M NOIMHOW NOBEPXHOCTYU

KoHnyeckas noBepXHOCTb, 06pasytoLLmne KOHUYECKON NOBEPXHOCTU, OCb MU BEPLUMHA KOHMUYECKOM
nosepxHocTn. KoHyc: ocHOBaHMe 1 BepLUMHa, obpasytoLlasi U ocb, nrowiagb GOKOBOM 1 NOMHOM
NOBEPXHOCTU. YCEYEHHBIV KOHYC: 00pasyloLime 1 BbicCOTa, OCHOBaHMS U GOKOBas NOBEPXHOCTb.

Cdbepa n wap: LeHTp, paguyc, anameTp, NnoLaab NoBepxHOCTK cepbl. BaanmHoe
pacnornoxeHve

cchbepbl U NNOCKOCTK, KacaTenbHasa NOCKOCTL K cdpepe, nnowanb cdepbl. M3obpaxeHue Ten
BpaLLeHUs Ha NOCKOCTU. PasBépTka LunmMHapa u KoHyca

CamocTtosTenbHas paboTa

CamoctosaTenbHast pabota Ne 4. Co3gatb Mmogernb LunuHapa

CamoctosaTenbHasi pabota Ne 5. Cosgatb Mmogernb KoHyca

CamocTtosaTenbHas pabota Ne 6. NpeseHTaums no Teme: «llap n cdepa, nx ceveHns»

NDNDN

Tema 5.4,
O6bembl 1 Nnowanun
NOBEPXHOCTEN TEn

TemaTuKa npakTUYEeCKMUX 3aHATUN

MpakTnyeckoe 3aHsaTue Ne 9. LinnnHgp v ero anemeHThbl. CeveHne umnuHgpa. PassepTka
unnuHgpa

MpakTnyeckoe 3aHsaTre Ne 10. KoHyc n ero anemeHTbl. CeveHne KoHyca, KOHUYECKNE CEYEHMS.
PasBepTka koHyca

MpakTnyeckoe 3aHaTue Ne 11. PeweHne 3agad no teme: «Llap u cdepa»

CamocTosiTenbHasa paboTta

CamocTosiTenbHas pabota Ne 7. PelwnTb 3agayn Ha BblYMcrieHne ob6bema npuaMbl, nMpamMmuasbl,
yCeYeHHoW nupamubl

Tema 5.5.

[BmKeHue B
NpOCTpaHCTBe.

CeyeHunsa n komobuHaumm
NPOCTPAHCTBEHHbIX PUTYP
B NpodeccuoHarnbHbIX
3agavax

MpodeccmoHanbHO OpMeHTUPOBaHHOE coaepXaHue (coaepXaHue NPUKNagHOro Moayns)

CviMmmeTpus B NPOCTPaAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKU, MPSIMOW, NITOCKOCTU. OreMEHTbI
CMMMETpUM B NpamMmaax, napannenenvnenax, npaBuIibHbIX MHOrOrpaHHukax. CummeTpus B
npupoae, apxuTekType, TEXHUKe, B bbITy, B npodeccuu. Micnonb3oBaHue OBWKEHWI B
NpoCTpaHCcTBe

npuv pelueHnn 3agad. lNocTpoeHme cevyeHnii MHOTorpaHHMKOB U Ten BpaweHns. MeTtopn cnenos.
KombuHauus Ten BpaleHms 1 MHOrorpaHHMKOB. Vicnonb3oBaHne KOMOUHALMIA MHOFOrPaHHUKOB U
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Koabl

HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
Ten BpalleHus B NPaKTUKO-OPUEHTUPOBAHHbIX 3adadax
CamocrosTenbHas pa6oTta
CamoctosiTensHas pabota Ne 8. Cosgatb Moaenu npaBUbHbIX MHOrOrPaHHUKOB 2
CamocTtosaTenbHasa pabota Ne 9. NpeseHTaums no tTeme «CMMMETpUsi B NpUpoae U B TEXHUKE» 2
Tema 5.6. TemaTuKa NpakTUYECKMUX 3aHATUN
Peluenune 3agau. KorT = M >
MHOrOrpaHHMKY 1 Tena ponbHasa paboTa «PelleHne 3aaad. MHoOrorpaHHUKKU 1 Tena BpaLLeHus»
BpaLLleHus
Paspen 6. NpousBoaHasa u nepBoobpa3Has hyHKLUU 40
Tema 6.1. MoHoTOHHOCTL | CopepaHue y4yebGHoOro matepmana
W 3KCTPEMYMbI PYHKLMN. [MpoMeXyTKM MOHOTOHHOCTU PyHKLMN. MakcuMymbl U MUHUMYMbI YHKLMKW. Hanbonbluee n 2
Toukm akcTpemyma HavMeHbLUee 3HaYeHne OYHKUMN Ha NPOMEXYTKe
Tema 6.2. TloHatne o | CopepxaHue yyeGHoOro matepmana
HenpepbIBHOCTU OYHKUMK. | HenpepbiBHble dyHKUMU. MeTon MHTepBarnoB ANs peLleHUst HepaBeHCTB 2 OK-01,0K-02, OK-
MeTtoa nHTepeanos 03, OK-04, OK-05,
Tema 6.3. CopepxaHue yye6Horo matepunana OK-06, OK-07, MK
MponssoaHas. MponssoaHas yHKUMM. TeOMETPUHECKNI 1 (UBMYECKNIn CMBICT NPOM3BOAHON. MponssoaHbIe 2 1.1, 1K 2.1, LO 37,
['eomeTpuqeckuii v aneMeHTapHbIX YHKLWIA. DOPMYIbl HAXOXAEHUS MPOU3BOAHON CYMMbI, TPOM3BEAEHNS U YAaCTHOO LIO 38, LIO 40
cpmamqecmmvcmucn PyHKLWIA
npovssoaHou TemaTuKa NpaKTUYECKUX 3aHATHIA
MpakTnyeckoe 3aHsaTne Ne 12. BblumcneHne npoM3BOgHOW CyMMbl, pa3HOCTU 2
MpakTnyeckoe 3aHsaTue Ne 13. BbluncneHne npomM3BogHON NPON3BEAEHMS], HACTHOIO 2
MpakTnyeckoe 3aHsaTue Ne 14. Beluncnenne no npasunam anddepeHumpoBaHus 2
CamocTosAiTenbHasa paboTta 5
CamoctosiTenbHas pabota Ne 10. CoctaBuTb Npe3eHTaumo no teme: «lponssogHasa»
Tema 6.4. MOHOTOHHOCTb CopepxxaHue y4eO6HOro marepuana 5
dyHKUUKU. TOoYKM [MpMMeHeHne NpPon3BOAHON K UCCIeOBaHUI0 (PYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI
3KCTpEMyMa TemaTnka NpakTUYeCKUX 3aHATUN
MpakTnueckoe 3aHsaTue Ne 15. NpumeHeHne Npon3BOAHOM K UCcnegoBaHWio OYHKUUA. VIHTepBansl 2

MOHOTOHHOCTU N 3KCTPEMYMbI
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Koabl

HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
Tema 6.5. Hanbonbliee 1 | CopepxaHue yyebHOro matepmana
HanMmeHbLlee 3Ha4YeHns HaxoxgeHne HanbonbLIEro N HaMMeHbLLEro 3Ha4YeHNUst PYHKLMK Ha oTpeske. [puMeHeHne 2
YHKLM NPOM3BOAHON NSt HAXOXAEHMS HAUMy4LLEro pelleHns B NpUKNagHbIxX 3agadax, anga onpegeneHus
CKOpPOCTM npoLecca, 3a4aHHOro opmMynon Unu rpadoMkom
TemaTuKa npakTUYECKUX 3aHATUN
MpakTuyeckoe 3aHsaTue Ne 16. HaxoxgeHne HambonbLlero n HauMeHbLLEero 3Ha4eHns PYHKUMM Ha >
oTpeske
Tema 6.6. HaxoxgeHune MpodreccnoHanbHO-OpPMEHTUPOBAHHOE coaepKaHue (coaepkaHMe NPUKNagHOro Moayns)
ONTUMArnbHOTO pesynbTata | MpyknaaHble 3agayuy, B TOM YKCHE COLManbHO-3KOHOMUYECKOTO U (hM3MHECKOTO XapakTepa, UX 5
C NOMOLLbIO MPOUSBOAHON | nelieHne cpeacTBaM MaTeMaTUYECKOro aHanmsa
CamocTtosiTenbHas paboTa
CamoctosaTenbHast pabota Ne 11. MoarotoBute pedepat no Teme «lpomssogHas B Hayke n 2
TEXHUKEY
Tema 6.7. CopaepxaHue y4eOHOro marepuana
MepBoobpasHas dyHKUMN | MepBoobpasHas. Tabnvua nepsoobpasHbix 2
[MoHsATMe HeonpeadeneHHOro uHTerpana 2
lMoHsaTMe onpegeneHHoro nHTerpana 2
TemaTuKa npakTUYEeCKUX 3aHATUN
MpakTnyeckoe 3aHaTue Ne 17. BbluncneHnne HeonpegeneHHoro nHTerpana 2
MpakTnyeckoe 3aHsaTHe Ne 18. BbluncneHne onpeaeneHHoro nHrerpana 2
CamocTosAiTenbHasa paboTta 5
CamoctosTenbHasi pabota Ne 12. CoctaBuUTb KOHCNEKT Mo Teme «VIHTerpan»
Tema 6.8. CopepxxaHue y4ye6HOro marepuana
Mnowank KPUBONMHENHOW | nTerpan, ero reoMeTpUYeckuii U pUaMYecknii CMbICH. BbluMCrenre uHTerpana no opmyre 2
Tpaneuuun. dopmyna HbtoToHa-Jlen6Huua
HbtoToHa — Jleibruyy PelueHvie 3a0a4 Ha NpUMEHEHWE MHTerpana Ans BbIYMCIEeHNs (U3NYECKUX BEMNYMH 2
PelueHnne 3agay Ha NpUMEHeHWe nHTerpana ans BblMUCNEHNS Nrowanen 2
CamocTosiTenbHasa paboTta
CamocTosiTenbHas pabota Ne 13. Peluntb 3agaum npuknagHoro xapakrepa Ha npuMeHeHue 2
WHTerpanos 2

CamocTosTenbHas pabota Ne 14, PelunTb 3aga4m NpyKnagHoro xapakrepa Ha npyMeHeHue
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Koabl

HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpaMmmbi
1 2 3 4
WHTEerparnos
Tema 6.9. TemaTuKa npakTUYECKUX 3aHATUN
HPWMeHeHWQ KoHTponbHas pabota «[puMmeHeHne nponssoaHON 1 NepBoobpasHo PyHKLMY
npon3sogHoun 2
1 nepBooGpasHon
YHKLMN
Paspen 7. Teopus BepoATHOCTEN U CTaTUCTUKA 28
Tema 7.1. CopepxaHue y4ye6HOro marepuana
MNpencTaBnexne faHHbIX MpeactaeneHne AaHHbIX C MOMOLLLIO Tabnuu u avarpamm. CpegHee apudmMeTumyeckoe, MeavaHa, 2
n onucatenbHasn | yaubonbluee U HaMMeHbLLIeEe 3Ha4YeHUs, pasMax, AMCMEPCUsl, CTaHAapPTHOE OTKMOHEHWUE YMCIOBbIX
Tema 7.2. CopaepxaHue yye6HOro marepuana
Cny4aiiHble cobbITus. CnyyaiiHble aKCnepuMeHTbI (OMbITbl) U CriydaiHble CoObITUA. AnemeHTapHble cobbITUS (Mcxoabl).
Onepauyu Hap BeposaTHOCTb crnyyanHoro cobbiTvs. BNnsocTs YacToThl U BEPOATHOCTU COBLITUI. CnyyaiHbie
COBbITUAMU OnbITbI 2
C paBHOBO3MOXHbIMW 3f1IEMEHTaPHLIMU COBLITUAMU. BEpoATHOCTM COBbITMIA B ONbITax C
pPaBHOBO3MOXHbIMW 3N1EMEHTAPHBIMU COBLITUSMW. OK-01. OK-02
Onepaummn Hag, coObITUAMU: NepeceyeHne, obbegmHeHne, NPOTMBOMONOXHbIE COObITUS. 2 OK-03’ OK-O4’
[unarpammbl Annepa. Popmyna CroxeHnst BEpPOATHOCTEN. YCNOBHAasA BEPOSATHOCTb. Y MHOXEHME OK-05, OK-07, MK
BeposATHoCTeN. [lepeBo cry4aiHoro akcnepumMeHTa. opmyna nosHon BepoATHOCTY. > 1.3, MK 1.4
HesaBucumble
cobbITns
Tema 7.3. MpodeccrnoHanbLHO OpMeHTUPOBaHHOE coaepKaHue (coaepKaHue NPUKINagHoOro Moayns)
BeposTHocTb MepBuyHasa obpaboTka CTaTUCTUYECKUX AaHHbIX. [paduueckoe nx npeacrasneHve. HaxoxaeHve
B NpogeccroHanbHbIX CpeaHUX XapaKTepucTUK, HabnaaeMbix AaHHbIX. OLeHKa BEPOATHOCTM COBbITUS B
3afadax NpodeccUoHarnbLHON AEATENbLHOCTH, PELeHNe NMPOdPeCcCMOoHanbHbIX 3a0a4 Ha BEPOATHOCTb 2
cobbITHS,
NPUMEHEHME CTaTUCTUYECKMX METOAOB A1 PELLEHMS NPOdECCHMOHanbHbIX 3a4au
Tema 7.4. CopepxxaHue yye6HOro marepuana
OnemeHTbI KomBuHaTopHoe npaBuro yMHOXeHus. [MepectaHoBKM 1 dpakTopuran. Yucno codeTaHuii. 2
KOMOMHATOPMKN PelueHve KoMBUHaTOPHbIX 3aaad. [epecaTtHOBKU

30




Koabl

HanmeHoBaHue CopepxaHue yye6HoOro marepuarna (OCHoBHoe M NpoceccCUoHanbHO-OpPUEeHTUPOBaHHOE), O6bem KOMMNeTeHLu1n,
pa3fenoB n Tem npakTuyeckue 3aHATUA, NPUKNaAHON MOAYIb YacoB cdopmupoBaHuio
KOTOpPbIX
cnocob6cTByeT
anemMeHT
nporpamMmb|
1 2 3 4
PelueHne kombuHaTopHbIX 3agad. PasmelyeHus. CoyetaHus 2
TpeyronbHuk Mackans. ®opmyna 6uHoma HbloToHa 2
BuHom HetoToHa. ®opmyna obLuero YneHa 2
Tema 7.5. CopepxaHue yyeG6HOro matepuana
Cepun BuvHapHbIN criyqariHbIi OnbIT (MChbITaHWe), yenex n Heygada. Hesasucumble ncnbitaHud. Cepus
nocneaosaTesibHbIX HEe3aBMCUMbIX UCMbITaHWIA A0 NepBoro ycnexa. Cepusi He3aBUCUMbIX UCTIbITaHU BepHynnu 2
ncnbiTaHWI
Tema 7.6. CopepxaHue y4e6HOro marepuana
Criydaitble BENMUUHBI N "Crviaiinas sennumna, Pacnpenenenie BeposTHOCTEN. AvarpaMmma pacripeaeneHms. pumeps!
';\)/IacnpeneneHm. pacnpefeneHuit, B TOM YKcre, reOMEeTPUYECKOE 1 BUHOMMANBHOE.
aremarndeckoe UncnoBble XapakTepPUCTHKY CITy4aiHbIX BEMMYMH: MaTEMaTUYECKoe OXMAaHWE, AUCTIEPCUS 1
oxunaaxue CTaHAApPTHOE OTKIOHEHWE. MpUMEepbl MPUMEHEHUSI MaTeMaTNYECKOro OKUAAHUS, B TOM YiCre B 2
crny4avMHou 3afja4ax 13 NoBCeOHeBHOI X13HN. MaTemaTtunyeckoe oxuaaHme 6GUHapHON CyYaitHON BENNYMHBI.
BESIUHNHLI MaTemaTnyeckoe oxuaaHne CyMMbl CrydaiHbIX BeNuumnH. MatemaTtnyeckoe oxuaanme u
ancnepcus
reomMeTpuy4eckoro n GMHOMManbLHOro pacnpeaeneHumn
Tema 7.7. CopepxaHue y4yebHOro marepmana
3akoH 6onbLMx Yncen. _
HenpepbiBHble CryyariHble 3akoH 60]'IbLIJliIX Hucen 1 ero ponb B Hayke, Npupoae 1 obuwectee. BbibopoyHbI MeToa ’
BENVYHbI nccnenoBaHuii. Mpumepbl HENPEPbIBHBLIX CRyYalHbIX BENWUYMH. MOHATME O NNOTHOCTH
(pacnpeaeneHus) pacnpegenenuvs. 3agayun, NPUBOAsLLME K HOpManbHOMY pacnpeaeneHuto. MNoHATME 0 HopMarnbHOM
pacnpegernexme CamoctosTensHast pabota Ne 15. Peluntb 3agayun npuknagHoro xapakrepa
2
KoHTponbHasa pabota « Teopusi BepOSATHOCTEN U CTAaTUCTUKA
MpomexyToyHasa aTrecTauusa B BuAe 3K3amMeHa 6
Bcero: 232

31




32



3. YCNOBUS PEANU3ALUN NPOIrPAMMbI YYEBHOW OUCLIUMINHDI

3.1. TpeboBaHUsA K MUHUMaNbLHOMY MaTepUuarbHO-TEXHUYECKOMY obecrneyeHuno

Ana peanusauum nporpaMmMbl  y4ebHoM aucumnnuHbl  «MaTtemaTtuka» OOIKHbl  ObiThb
npeaycMoOTPeEHbI crieaylolmne crneumnanbHble NOMELLEHMS:

KabMHEeT 3KOHOMMYECKUX ANCLUNIINH, OCHALLEHHbIN 06opyaoBaHMEM: CTOM MMCbMEHHLIN,
CTyn, WKad, pecenLuH, A0CKa MHTEPaKTMBHas!, NPOEKTop, MOHOBIIOK, TeNnesunsop.

TexHuyeckue cpeacTea 06y4eHust: KOMMbITEP, MyNbTUMeaNanpPoeKTop, TeNeBn3op.

3.2. UudpopmaumoHHoe obecnevyeHne peanusaumm NporpamMmbl

[na peanunsaunm nporpammbl 6UBANOTEYHBIN hoHA 0BpasoBaTenbHON OpraHM3aumm nveet
neyatHbole W/WNM  ONEKTPOHHble obpasoBaTeribHble UM UHAOPMALMOHHbIE  PECYpPChbl,
pekomMeHayemble ONs UCNOoNb30BaHUS B 0bpasoBaTenibHOM npoLiecce.

3.2.1 OcHOBHbIe UCTOUYHUKU

1. Anumos, W. A. MatemaTuka. Anrebpa n Ha4yana maTeMaTMyeckoro aHanuaa. basoBbin
YPOBEHb : aneKTpoHHas hopma ydyebHoro nocobust ansa CMO / LW. A. Anumos, M. A. Tkadéaa, tO.
M. KonsarmH. - Mockea : [lMpocselwieHne, 2024. - 463 c. - TekCT : anekTpoHHbIN. - URL:
https://znanium.ru/ — Pexwum gocTtyna: no nognucke.

2. AtaHacsaH, J1. C. MatemaTuka. N'eomeTpus. ba3oBbli ypoOBEHb : ANEKTPOHHAs dopma
yuyebHoro nocobusa ana CrO / J1. C. AtanacsH, B. ®. bytysos, C. b. Kagomues. - Mockea :
MpoceelieHne, 2024. - 193 c. - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexum
[OoCTyna: no NOANMCKe.

3.2.2 JononHuTenbHble NCTOYHUKN

1. AtaHacsH, J1. C. MaTtematuka: anrebpa n Ha4yana maTtemMaTuM4ecKkoro aHanmaa, reoMeTpusi.
leometpusa. 10 — 11 knaccel: y4eb. ana obweobpasosart. opraHusaumin: 6a3oBbi YPOBEHb U
yrny6n. ypoeHu [J1. C. AtaHacsiH, B. ®. bytysos, C. b. Kagomues n gp.]. — 12-e n3g., crep. —
Mockea: lNpoceelueHne, 2024. — 287 c. : vn.

2. MaTtemaTtuka: anrebpa 1 Hadana MaTeMaTM4yeckoro aHanusa, reometTpus. Anrebpa n Hadana
MaTematmyeckoro aHanuaa 10-11 knacc. basoBblivi n yrinybneHHbIN YpoBHY : y4ebHuK / L. A. Annmos,
KO. M. KonaruH, M. B. TkadeBa [n gp.]. - 11-e n3g., ctep. - Mockea : lNpoceewenune, 2023. - 464 c. -
TekcT : anekTpoHHbin. - URL: https://znanium.ru/catalog/product/2159995 (nata ob6palleHus:
28.05.2025). — Pexxum goctyna: no nognucke.
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4. KOHTPOIIb U OLIEHKA PE3YNIbTATOB OCBOEHUA YYEEHOW AUCLIMMNITUHDI

KOHTpOJ'Ib M OUEHKa pe3ynbTaToB O6y‘-IeHVIFI ocyulecTBnAeTCd npenogaesarternieMm B npouecce
npoBegeHnda npakTnyecknx 3aHATUR,

nHanemnayanbHbIX 3adaHun, NPOEKTOB,

TeTpagun.

NMMCbMEHHOIOo n YCTHOro

TecTnpoBaHu4,

nccrnenoBaHUN, BbIMOMHEHUST 3adaHun B pabouyen

4.1 UIHCTPYMEHTbI OLleHKM TeKyLen aTrectaymm no y4ebHom gucumnivHe

AnemeHTbI yueb6HOM MpoBepsieMble 3agaHuAa ana oueHkKu Buabi
ANCLMNIUHDI pe3ynbTaThbl OLeHKM
(paspenbl/ Tembl) obyueHun
OK, NK
1 cemectp
Pasgen 1. OK-01, OK-02, OK- KoHTponbHas pabota «BXogHON KOHTPONb»
MoBTOpeHue 03, OK-04, OK-05,
Kypca MaTemaTuku OK-06, OK-07, K 2-5
OCHOBHOW LLKOSbI 1.1, MK 2.3, LIO 36,
Lo 37, 4O 38, LO
39, L0 40, L0 41
Paspen 2. CteneHu n OK-01, OK-04, OK- MpakTnyeckoe 3aHsaTrme Nel. PelwueHune
kopHW. CTeneHHas, 06, OK-07, K 1.1, nppauuoHarbHbIX YpaBHEHWI
nokasaTenbHas 1 MK 2.3, 4o 36, UO MpakTuyeckoe 3aHsaTue Ne2. PelwleHune
norapudpmmyeckasi 37, 1O 38, LIO 39, nppaumoHanbHbIX HEPaABEHCTB
YHKLMN LlO 40, L1O 41 MpakTnyeckoe 3aHsaTme Ne3. PelueHune
nokasaTtenbHbIX YpaBHEHWN
MpakTuyeckoe 3aHsaTue Ned. PelleHune
nokasaTtesnbHbIX HEpaBEeHCTB
MpakTnyeckoe 3aHsaTue Ne 5. BeluncneHue u 2-5
CpaBHeHne norapmgmon
MpakTnyeckoe 3aHsTue Ne 6. Bbluncnenue
norapudgmoB. CeoricTea norapncmon
KoHTponbHas pabota Ha Temy «CTeneHu n
KOPHW.
Jlorapudm»
Paspgen 3 MNpsamble 1 OK-01, OK-03, KoHTponbHas pabota Ha Temy «PelleHune 3agaq.
NIOCKOCTU B OKO04, OK-07, MK [MpsiMble 1 NNOCKOCTU, KOOPAUHATLI U BEKTOP»
NpoCTpaHCTBe. 1.1, NK 2.3, LO 36, 2.5
KoopauHatbl 1 Lo 37, 1O 38, IO
BEKTOpbI B 39, 1O 40, 1O 41
NpOCTPaHCTBE
Paspen 4. OcHoBbl OK-02, OK-03, OK- MpakTnyeckoe 3aHsTue Ne 7. PelueHune
TPUrOHOMETPUN. 04, OK-05,MNMK 1.1, TPUTOHOMETPUYECKMNX YPaBHEHUN
TpuroHomeTtpuyeckne | LIO MpakTnyeckoe 3aHaTME Ne 8. PelleHune
YHKLMM 36, LJO 37, LO 40, TPUrOHOMETPUYECKMX HEPABEHCTB 2-5
LO 41 TemaTurka NpakTU4eCcKnUX 3aHATUN
KoHTponbHas pabota « TpuroHoMeTpuyeckne
YHKUMM, TOXKOECTBA U YPABHEHNS»
Paspgen 5. OK 01, OK 04, MpakTtnyeckoe 3aHsTue Ne 9. LinnnHap n ero
MHororpaHHuUkM 1 OK 06, OK 07, TK anemeHTbl. CeyeHne umnuHapa. PaseepTka
Tena 1.1, NK 2.3, LO 36, umnuHapa
BpaLleHus Lo 37, 1O 38, IO Mpaktudeckoe 3aHsaTME Ne 10. KoHyc 1 ero
39, LU0 40, LO anemeHTbl. CevyeHne KoHyca, KOHUYeCcKme 2-5

ceyeHus. PasBepTka koHyca

MpakTnyeckoe 3aHaTME Ne 11. PelueHne 3agad
no Teme: «Wap v ccpepar

CamocTtosiTenbHast pabota Ne 1. Co3gatb
MOAEeNb MHOrorpaHHmMKa
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AnemMeHTbI y4yeGHOM
AVCLUNIUHBI
(pa3pensbl/ Tembl)

MpoBepsieMble
pe3ynbTaTbl
obyyeHusn
OK, MK

3apaHusa onsi oueHKu

Bugbl
OLIeHKM

CamoctosTensHasi pabota Ne 2. M3rotoBuTb
MoAenb napannenenuneaa, kyba n nupamuasi
CamocTositensHasi pabota Ne 3. Cosgatb
MoZAenb yCeYeHHON nMpaMuabl
CamocTositencHasi pabota Ne 4. Co3gatb
MoAenb uunuHapa

CamocTositensHasi pabota Ne 5. Cosgatb
MoZAenb KOHyca

CamocTtosaTenbHasa pabota Ne 6. [NpeseHTaums
no

Teme: «Wap v cihepa, nx ceyeHma»
CamocTositensHasi pabota Ne 7. PelwunTb 3agaym
Ha BbluMCrieHe obbema NpusmMbl, NUpamuabl,
yCeyeHHON nupamugsl

CamocTositensHasi pabota Ne 8. Cosgatb
MoZeny NpaBUIbHbIX MHOrOrPaHHUKOB
CamocTtosaTenbHas pabota Ne 9. NpeseHTaums
no

Teme «CMMMeTpUsi B NpMpoAe U B TEXHUKEY

Paspen 6.
MpoussogHaa n
nepsoobpasHas

YHKLMN

OK-01, OK-03, OK-
04, OK-06, OK-07,

MK 1.1, MK 2.3, 4O
36, LJO 37, L|O 38,
LIO 39, L|O 40, LIO
41

MpakTnyeckoe 3aHsaTre Ne 12. BeluncneHue
NPOM3BOAHOWN CyMMbl, pa3HOCTU

Mpaktuyeckoe 3aHsaTUe Ne 13. BblumcneHune
NpoM3BOAHOWN NPON3BEAEHMNS, YAaCTHOrO
MpakTnyeckoe 3aHsTue Ne 14. Beluncnenune no
npasunam audepeHumpoBaHms
MpakTnyeckoe 3aHsaTre Ne 15. NpumeHeHne
NPOMN3BOLHON K NCCNEAOBAHNIO (PYHKLINIA.
WHTepBanbl MOHOTOHHOCTU M 9KCTPEMYMbI
MpakTnyeckoe 3aHsTue Ne 16. HaxoxaeHue
HanbornbLIEro N HAMMEHbLLErO 3HaYeHNSs
dYHKLMM Ha OTpe3ke

MpodeccrnoHanbHO OPUEHTMPOBAHHOE
MpakTnyeckoe 3aHsTe Ne 17. BoluncneHue
HeonpegeneHHoro nHTerpana

MpakTnyeckoe 3aHsTne Ne 18. BbluncneHue
onpeaeneHHoro uHTerpana

CamoctosatenbHas pabota Ne 10. CocTtaBuTb
npeseHTauuto no teme: «lMponssogHan»
CamocTositenbHas pabota Ne 11. lMNoarotoButb
pedepart no Teme «lponsBogHasa B Hayke n
TEXHMKE»

CamoctosaTenbHas pabota Ne 12. CoctaButb
KOHcMekT no teme «MHTerpan»

KoHTponbHasi paboTa «lMpumeHeHne
NpOM3BOAHOWN 1 NepBOOBpPa3HON OyHKLMNY
CamocTtosaTenbHas pabota Ne 13. Pewntb
3aa4yum NpYKNagHOro xapakrepa Ha NpUMeHeHne
WHTErpanos

CamocTtosaTtenbHast pabota Ne 14. Pewntb
3aa4um NpYKNagHOro xapakrepa Ha NpUMeHeHne
WHTErpanos

2-5

Pasgen 7. Teopusa
BEPOATHOCTEN 1
cTaTucTuka

OK-02, OK-03, OK-
05, MK 1.1, MK 2.3,
L0 36, LIO 37, LIO
38, LIO 39, LIO 40,
L0 41

CamocTtosaTtenbHas pabota Ne 15. Pewntb
3aa4m NpYKNagHoro xapakrepa

KoHTponbHas pabota « Teopusi BEpOSATHOCTEN U
cTaTUcTmKa»

2-5
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