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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEBFHON
JUCHHUIIJIMHBI
1.1. MecTo 1uCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbI:

Vuebnas agucummmaa 117 01. «Marematuka» sBIeTCs 0a30BOM  IHUCIHMIUIMHOMN
001e00pa3oBaTeIbHON TOATOTOBKK oOpa3oBareiabHOM mporpamMmbl CIIO B cooTBEeTCTBHH C
OIoC CIIO mno crneumanbHoctu  09.02.07  «MHOpManmoHHBIE  CHCTEMBI U
POrPaMMHUPOBAHUE.

VYyebnas nucnurinHa u3ydaercs B 1, 2 cemectpax. OOmui 00beM TUCIUTIIIMHBI COCTABIISIET
340 yvacos.

Pabouas mporpamma paspaborana c¢ yderom TpeboBanuii ®PI'OC cpennero o6imiero
obOpazoBanus, ®I'OC cpeanero mnpodeccuoHansHOro o0pa3zoBaHus, MNPOGECCHOHATBHBIX
CTaHAaPTOB M0 mpodeccuu U NPoduiIs MPOoPECCHOHATHHOTO 00pa30BaHUS.

1.2. lleqb ocBOeHMsI Yy4eOHO# AUCHUIVIMHBI: CHOPMHPOBATH Yy OOYYAIOIIMXCS 3HAHUS WU
yMEeHHsI B O0JIacTH MaTeMAaTWKH, HAaBBIKM WX TMPUMEHEHUS B IPAKTHYECKOU
poeCCUOHATILHOM IeATEILHOCTH.

1.3. [lnanupyemble pe3y/bTAThl 0CBOCHHUS THCIUIIIUHBI:

[Inanupyemble  pe3ysibTaThl  OCBOCHHS  OOIIEOOpPa30BATENBHOW  JAMCIUIUIMHBL B
coorBercTBUM ¢ PI'OC CIIO u Ha ocnose PI'OC COO.

JlucuuIuiiHa y49acTByeT B (POPMUPOBAHUM CIICIYIOIMX KOMIIETCHIIMKA 00pa30BaTeIbHOM
HpOrpaMMBI:

OK /TIIK Ilnanupyemble pe3yJbTaThl 0CBOCHHS TUCHHIITIUHBI
Oo0uue JucuumuimHapHbie (IpeaAMeTHbIe)
OK 01 BriGupath | - TOTOBHOCTB K TPY/y, OCO3HAHUE | -BJIaJIETh METOAAMHU JOKa3aTeIbCTB,
Croco0bl LIEHHOCTH aJITOPUTMaMHM pelleHHs 3a/1a4;
pelieHus 3a1a4y MacTepcTBa, TPY10JII00ue; yMEHHE (bopmynHrpoBaTh
npodeccuoHaIbHON - TOTOBHOCTh K  AaKTHBHOM | OIlpelesIeHus, aKCHOMBI U TEOPEMBI,
JeSITeTbHOCTH JeSITeTTbHOCTH IPUMEHSTh uX, IPOBOJTUTH
IPUMEHHUTEIBHO TEXHOJIOTUYECKON M COIMaNbHON | TOKa3aTeldbHbIE  pAcCyXJIEHHs B
K Pa3IMYHBIM KOHTEKCTaM | HalpaBJIEHHOCTH, xoJie
CHOCOOHOCTh UHHUILIMUPOBATh, | pElICHUs 3a/1a4;
TUTAHUPOBATh U - YMeTh OIEPHPOBATH TMOHATHIMU:
CaMOCTOSITENIEHO BBINOJIHATE | CTEMEHb YHCIA, JIorapudm
TaKyIo JeSTeTbHOCTH; qHca; yMEHHe BBITTOJTHATH
- UHTEpeC K pa3In4yHbIM cepaM | BBIYMCICHHE 3HAUEHUH U
npodeccuoHanbHOM npeoOpa3oBaHus  BBIPAXKEHUH €O
NeSITebHOCTH, CTETIEHSAMU U JIorapuQmamu,
OBnanenue YHHMBEpPCaJIbHBIMU | IPeoOpa3oBaHus IpOoOHO-
y4eOHbIMU palMoOHAIBHBIX BBIPAXKECHUH;
MO3HABATENBHBIMH JCUCTBUSMH: | - YMETh ONEPUPOBATH MOHATHIMH:
a) 0a3oBbIe JIOTHYECKUE | palliOHAJIbHBIE,
NeHCTBUS: UppalnroHaIbHbIe, TOKa3aTelbHEIE,
- CaMOCTOSITENIFHO | CTENICHHBIE, JJOTapu(pMUUYECKHE,
bopMynHupoBaTh U TPUTOHOMETPHUYECKUE ypPaBHEHUS H
aKTyaJIu3upoBaTh npobieMy, | HEepaBEHCTBA, UX CUCTEMBI;
paccMaTpuBaTh ee - YMETh OIEPHPOBATH TMOHATHIMHU:
BCECTOPOHHE; (byHKLUS, HETTPEepBIBHAS
- yCTaHaBJIMBaTh CYIIECTBEHHBIN | (QYHKIIHSA, MIPOU3BO/IHAS,
NpPU3HAK WIN nepBooOpasHasi, ONpeaeIeHHbIH
OCHOBAaHMS JIIsl  CpaBHEHUS, | MHTETpa, YMETh HaXOJIUTh




KJaccuukanuu u

00001IeHHS;

- OTIpEIETIATh LIEJTH
JIeITeIbHOCTH, 3a/1aBaTh
mapamMeTppl M KPUTEPUU HX
JIOCTYDKEHMUS;

- BBIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTh  KOPPEKTHBBHI B
JIeTEIbHOCTD, OLICHUBATD
COOTBETCTBUE pE3yIbTaTOB
IEJISIM, OIICHUBATh PUCKHU
MIOCCACTBHI ACATECILHOCTH;

- pa3BUBaTh  KPEaTUBHOE
MBIIUICHUE TIPH PEIICHUN
JKU3HEHHBIX TTPO0JIeM

0) 0a3oBbIe HCCIEIOBATEIIbCKUE
JNCUCTBHA:

- BIAQJETh HAaBBIKAMH Y4eOHO-
HCCIICIOBATCILCKOMN U

MIPOCKTHOMN NESITeITbHOCTH,
HABBIKAMU Pa3peIICHUS

npo0Jem;

- BEISIBIISITH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3ajaqy,

BBIIBUTaTh TUIIOTE3Y €€
pellieHusl, HaXOJUTh apryMEHTHI
JUISL TOKa3aTenbCTBa

CBOMX YTBEpXKICHHM, 3a1aBaTh
napaMeTpsl U

KPUTEPUHU PELLICHUS;

- aHaJIM3UPOBATh IOJYyYEHHBIE B
XOJI€ pEIICHUS

3aa4l pe3yibTaThl, KPUTHUECKU
OLICHUBATh UX

JIOCTOBEPHOCTh, IIPOrHO3UPOBATH
M3MEHEHUE B HOBBIX

YCIIOBUSIX;

-- YME€Thb NEPEHOCUTHh 3HAHUS B
MIO3HABATENbHYIO U

MPAKTUYECKYIO obnactu
KHU3HENIeATEIIbHOCTH;

- YMEThb WHTETPHPOBATH 3HAHHS
U3 Pa3HbIX

MPEAMETHBIX 00J1acTel;

- BBIIBHTaTb HOBBIE  HIEH,
HpennaraTL OpHFI/IHaHI)HBIe
MOJIXOJIbI U PEIICHUS;

n CIOCOOHOCTD 1709
HCIIOIL30BaHUS B

IIPOU3BO/IHBIE 3JIEMEHTAPHBIX
byHKIHH,

UCIOJb3Ys CIPAaBOYHBIE MaTEPHAIIbL;
HCCIIEN0BATh B IIPOCTEUIINX
ciyyasix byHKIMN Ha
MOHOTOHHOCTb, HaXO/IUTh
HauOOoJIbIINE U

HaVMEHBIINE 3HAuYCHHs (YHKINML;
CTPOUTH I'pa)IKM MHOTOUIEHOB

c UCTIOJIb30BaHUEM ammapara
MaTEeMaTHYeCKOro aHaJIN3a;
OPUMEHSATh  MPOU3BOJHYIO  MpHU
pELICHUH 3a/]a4 Ha JBU)KEHUE;
pemarpb MIPAKTUKO-
OpUEHTHPOBAaHHbIE  3aJaud  Ha
HauOOoJIbIINE U

HalMEHbILINE 3Ha4YeHus, Ha
HAXOXXJCHHUE TYTH, CKOPOCTHU U
YCKOPEHHS;

- YMeTb OINEpPHUPOBATH IMOHATUAMU:
paroHaibHast pyHKLNS,

MoKazareabHas byHKIHS,
CTEIICHHAs GyHKIMS,
JorapupmMudeckas byHKIMA,
TPUTOHOMETPHUYECKHE byHKIUN,
oOpaTHble (QYHKITNH;

yMEHHE CTPOUTh rpaduKu
M3YYEHHBIX byHKIUH,
UCTIOJIb30BaTh

rpadMKy NMpH U3YYEHUH IPOLECCOB
Y 3aBUCUMOCTEH, NPU PEIICHUN
3aJjady = M3 JpyruxX  y4eOHbIX
IIPEAMETOB M 3aJa4 U3 pPEaJbHOU
KHU3HM,

BBIPAXKATh bopmynamu
3aBHCUMOCTH MEX/y BEITUUYNHAMH;

- YMETh peuiaTb TEKCTOBbIE 3a/1a4u
pasHBIX TUIOB (B TOM YHCIIE HA
NPOLEHThl, JOJIM W YacTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh
TOBapoOB U YCIIYT, HAJOTH, 3a7au U3
00J1acTH yIpaBJIeHUs JIUYHBIMU

u CEeMEHHBIMU ¢uHaHCaMM);
COCTaBJIATH BBIPAKEHUSI, ypaBHEHMUS,
HEpPAaBEHCTBA M HUX CHUCTEMBI IO
YCIIOBUIO 33]1a4M, UCCIIE0BATh
MOJIyUEHHOE PELlEHUE U OLIEHHWBATH
MPaBI0NOI00HOCTh

pe3yJIbTaToB;

- YMeTh OINEpPHUPOBATH MOHATUAMHU:
cpenHee apuMeTHIecKoe,
Me/lMaHa, HaunOoJIbIIee "




IIO3HABATEIIBLHON
U COLIMAJIbHOU ITPAKTHUKE

HAaMMCHBIICC 3HAUCHU A, pasMax,

qucriepeus, CTaHJapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Habopa;
YMETH

U3BJIEKATh, HMHTEPIIPETUPOBATH
uH(OPMALNIO, TIPEACTABICHHYIO B
Tabyuuax, Ha JuarpaMmax,

rpaduKax, OTpa)Karollyr CBOHCTBA
peanbHbIX MPOLIECCOB U SIBJICHMIA;
MPEJICTABIISITh HHPOPMAIIHIO C
[IOMOILBI0  TAOJMUL] M  JUarpamm;
UCCJIEI0BATh CTATUCTUUECKHE
JaHHble, B TOM  4HCIE C
IIPUMEHEHUEM rpapuuecKux
METO/I0B U

AIIEKTPOHHBIX CPEACTB;

- yMeTb OINEpPUPOBATH IMOHATUAMU:
CIIy4alHBIN OIBIT U CIIy4aiiHOE
coObITHE, BEPOSITHOCTH CIy4ailHOIO
COOBITHUS; YMEHHE BBIYUCIIATH
BEPOATHOCTb C  MCIIOJIb30BAaHUEM
rpadMuecKux MeTO/I0B;

IPUMEHSTh (OPMYJIbl CIIOXKEHUS U
YMHOXXEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE (PaKkThl U (HOPMYIIBI
IIPU PELIeHUH 3a7ay;

OLICHMBAaTh BEPOSTHOCTU pEAIbHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMU; yYMEHUE
NPUBOANUTE TPUMEPHI TPOSBICHUS
3aKOHa  OOJBIIMX  YuCel B
HIPUPOJHBIX U

OOIIECTBEHHBIX SIBIICHUSX;

- YMETb OIEPUPOBATH IOHATUSAMU:
TOYKa, MpsiMasi, MIIOCKOCTb,
IPOCTPAHCTBO, JBYTPAHHBIM Yroi,
CKpEeIIMBaOIINecs IpsIMbIE,
napajieIbHOCTh u
NEPIEHANKYIIPHOCTh  TPSAMBIX |
ILIOCKOCTEH,

YToJI MEXY IPSIMBIMH, YTOJI MEXKIY
IPSIMOM U TUIOCKOCTBIO, YTOJI

MEXY IJIOCKOCTSMHU, PAaCCTOSIHHUE
OT TOYKH JI0 MJIOCKOCTH,

paccTosiHue  MEXIy  IpSIMbIMHU,
paccTOsTHUE MEXKY MIIOCKOCTSAMU;
yMeHHe HCIIOJIb30BaTh npu
pelIeHUH 33/1a4 U3y4eHHbIE (DAKThI
"

TEOpEMBbl  IUIAHUMETPUHU; YMEHHE
OILICHUBATh pa3Mepbl OOBEKTOB
OKpYXKaroIlero Mupa;




- YMETb OINEpPUpPOBATH MOHATUSIMHU:
MHOT'OIPaHHUK, CEYCHUE

MHOTOT'paHHHKA, KyO,
napauiesienume], npu3Ma,
nupamuaa, purypa

u MOBEPXHOCTh BpalleHus,

HWIMHIP, KOHyC, Imap, cdepa,
CeUCHUS

Gurypsl  BpalleHHS, IUIOCKOCTb,
Kacaromasicsi cepsl, MUITHHAPA,
KOHyCa, IUIOIIaJb IOBEPXHOCTH
MUPAMHU/IBI, TPU3MBI, KOHYCA,
MUAJIUHAPA, TUIoNaab cheprl, 00beM
KyOa, MpsIMOYTOJIHOTO

napajuieienunesa, UpaMUBI,
IIPU3MBI, HWIMHpPA, KOHYCa, 11apa;
yMeHue n300paxkaThb

MHOTI'OrpaHHUKH u IMOBEPXHOCTHU
BpaLLEHU, UX

CeUeHUs OT pPYKH, C MOMOILBIO
YCPTCIKHBIX HHCTPYMCHTOB U
AJIEKTPOHHBIX ~ CPEACTB;  YMEHME
pacio3HaBaTb CUMMCTPUIO B
IIPOCTPAHCTBE; yMeHUe
pacrno3HaBaThb IMPaBUJIbHBIC
MHOI'OI'paHHMKH;

- yMETb OIEPUPOBATH IOHATHUIMH:
JIBIDKEHHUE B IPOCTPAHCTBE,
1o100HbIe (PUTYPBI B IPOCTPAHCTBE;
UCMOJIb30BaTh OTHOLIEHHE
IJI0MIAEH ITOBEPXHOCTEN "
00BeMOB MOAOOHBIX (HUTYp TpU
peILIeHUH 3a1a4;

- YMETh BBIUHCIIATH
FeOMCTpI/I'-IeCKI/IC BCJIINYUHBI ()IJ'II/IHa,
yroi,

ILIONIA/b, 00BeEM, ILIOIIAb
MOBEPXHOCTH), UCIIONB3YS
U3y4YEHHBIE

(bopMyIBI U METOABI;

- YMETb OIEpPUPOBATh MOHATUSMHU:
IIPSIMOYTOJIBHAS CUCTEMA
KOOpJMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPJAUHATHI BEKTOPA,
CKaJsIpHOE  TMPOU3BEJCHHUE, YIroll
MEXly BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BE/EHUE BEKTOpa
Ha YUCJI0; HAXOIUTh C TOMOULIBIO
U3YYEHHBIX (OpPMYNT KOOPIHMHATHI
CEpEIUHBI OTPE3Ka, paCCTOSHUE
MEXy IBYMSI TOUKaMU;

- yMeThb BBIOMpaTh MOAXOJSANIMN




W3YYEHHBIN METOJ 1)1 pEIIeCHUs

3aJa4u, pacro3HaBaTb
MaTEMAaTHYCCKHUC (baKTBI u
MAaTEMaTHYCCKUC

MOACIN B IIpUPOAHBIX u
06H.[CCTB€HHLIX SABJICHUAX, B
HCKYCCTBC,;

YMEHME  I[PUBOAUTH  IPHUMEpPHI
MaTeMaTHYECKUX OTKPBITUI
POCCUICKON 51 MUPOBOU
MaTeMaTHYeCKOM HayKH.

- YMETb OIEPUPOBATh MOHATUSIMU:
oIpeieNIeHue, aKCUoMa,

TeOpeMa,  CIIEJICTBUE, CBOWCTBO,
IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCUJIbHBIE (bopMyIHPOBKH;
ymeHue GpopMyarpoBaTh 0OpaTHOE
U MPOTHUBOIIOJIOKHOE YTBEPKACHUE,
MPUBONUTH TIPUMEPHI U
KOHTPIPUMEDHI, UCIIO0JIb30BATh
METOJI MaTEMAaTUYECKON UHTyKIUH;
POBOJIUTH JI0Ka3aTelbHble
paccyX/1eHus [P peLIeHUH 3a/1a4,
OLIEHUBATh JIOTHYECKYIO
IIPaBUJIILHOCTD PACCYXKIACHUM;

- YMeTb OINEpPHUPOBATH IMOHATUAMU:
MHO’K€ECTBO, [T0JIMHOXECTBO,
olepalMd  HaJ  MHOYKECTBAMU;
YMEHHME HCII0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIH  ammapar  Juis
ONMCAHUS PeaIbHbIX IPOLIECCOB U
SBJICHUM IIPYU PEUICHUH 3a/1a4, B TOM
quciie U3 APYTruX y4eOHBIX
IIPEIMETOB;

- YMETb OINEpPUPOBATh MOHATUSMHU:
rpad, cBsA3HbII rpad, 1epeso,

LUKJ, rpad Ha MJIOCKOCTH; YMEHHE
3ajjaBaTb W  ONKUCHIBaTh Ipadbl
pPa3IUYHBIMHU croco0amu;
UCIOJIb30BaTh Tpadbl MPH perIeHUH
3ajady;

- yMeTb CBOOOJHO OIEPHPOBATH
MOHITUSIMU: COUYETaHUE,
NIEPECTAHOBKA, YHUCIIO COYETAHMH,
YHUCJIO TEPECTAaHOBOK; OMHOM
HeloToHa;  yMeHue  NIpHUMEHATH
KOMOHMHATOpHbIE (PaKThl U
paccyXIeHus Ul pEIICHUs 3a/1a4;
-yMeTh OIEpPUPOBaTh IOHATUSMU:
HaTypaJIbHOE YUCIIO, LIEJI0E

YHUCJIO, OCTAaTOK IO  MOJYIJIO,
paloHaIbHOE YHCIIO,




MUPPALMOHATIBHOE YUCIIO,
MHO’K€CTBA HATYpaJIbHBIX, LEIbIX,
palMOHANbHBIX,  JIEWCTBUTEIIBHBIX
YUCeJl; YMEHHUE UCII0JIb30BATh
MIPU3HAKYU JIETUMOCTH, HAUMEHbIINN
o0l TenuTens u

HauMeHblllee  olImee  KpaTHoe,
anroput™ EBKiMIa npu pereHnn
3a/1a4; 3HAKOMCTBO C DPa3Iu4YHbIMU
MO3ULMOHHBIMUA CUCTEMAaMK
CUMCJICHHS;

- yMeTh CBOOOJHO ONEpPUPOBATH
MIOHATUSMHU: CTEIIEHb C LIEIBIM
MOKa3aTeyieM, KOPEHb HaTypallbHOU
CTEIEHU, CTENEHb C

panrOoHaJIbHBIM IIOKa3aTcJIeEM,
CTEIIEHb C IeHCTBUTEIIbHBIM
(BEILIECTBEHHBIM) IIOKa3aTeNIeM,

Jorapudm 4ucia, CHHyC, KOCHHYC H
TAHT'€HC POU3BOJIBHOIO YHCIIA;

- YMETb OIIEpUPOBATH IOHATHUIMU:
TOXJECTBO, TOXKJICCTBEHHOEC

npeoOpa3oBaHue, YpaBHEHHUE,
HEpPaBEHCTBO, CUCTEMa ypaBHEHUH U
HCPAaBCHCTB, PaBHOCHIIBHOCTD

ypaBHEHUI1, HEPABEHCTB U CHUCTEM,
palrOHAJIBHBIC, HWPPAIHOHAIBHEIC,
NIOKa3aTeNbHbIe, CTENICHHBIC,
JorapupMHUECKHe,
TPUTOHOMETPUUYECKUE  YpaBHEHUS,
HEpPaBEHCTBA

U CUCTEMbI, yMEHHE pellarhb
YpaBHCHU:A, HEPABCHCTBA U CUCTCMbI
c

IIOMOIIBIO  PA3JIMYHBIX HPUCMOB;
pelaTh ypaBHEHMsI, HEpaBEHCTBA

U CHCTEMBl C  TapaMeTpoM;

PUMEHSTh ypaBHEHMS,
HEPaBEHCTBA, UX
CUCTEMBI TUISL peLeHus

MaTeMaTUYeCKUX 3a7a4 U 337a4 13
pasNuYHBIX objmacTeld Hayku H
peanbHOU KHU3HU;

-yMeTb  CBOOOJHO  OIEPHPOBATH
MOHATUSIMH: TPaQUK QYHKIUH,
oOpatHast (QYHKIMS, KOMITO3UIIMS
byHKIMH, TUHeHas QyHKIMS,
KBaJpaTH4Hasi (PyHKIMS, CTENEeHHAs
GYHKIUS C LETbIM

MI0Ka3aTelIeM, TPUTOHOMETPHUUECKHE
¢byHKIIMHM, 0OpaTHBIE
TPUTOHOMETPUUECKHE byHKIHY,




MoKazareiabHas U

JorapupmMuyecKas byHKINNT;
yMEHHUE CTPOUTH rpaduku PyHKITUH,
BBITOJHATh npeoOpa3oBaHus
rpadukoB QyHKITHI;

YMEHHE HUCHOJb30BaTh Trpaduku
byHKIUH 1715 U3ydeHust

IIPOLIECCOB M 3aBUCHUMOCTEH IIpH
pEIIeHUH 3aa4 U3 IPYrux

y4€OHBIX MPEIMETOB U U3 peaTbHOI
KHU3HU; BbIpaxarb Gpopmynamu
3aBHCUMOCTH MEX/y BETUUYNHAMH;
yMeHHe CBOOOJHO ONEPUPOBATH
MOHATUSMH: YETHOCTb (DYHKIINH,

HNEePUOANIHOCTD GyHKIMH,
OTrPaHUYEHHOCTH (PYHKIINH,
MOHOTOHHOCTb GyHKIHH,

AKCTpeMYM (pyHKLMH, HamOoJbIIee
u

HalMEHblIee 3HaueHUs! QYHKIMU Ha
IIPOMEXKYTKE; YMEHHE

POBOJIUTH UCCIIeIOBaHHe
byHKINY,

YMEHHUE HCIOJIb30BaTh CBOMCTBA U
rpaduKu GYHKIUH IS pEIICHHS
YpaBHEHM, HEPaBEHCTB M 3aJay C
napameTpamu; U300pakaTh Ha
KOOPAMHATHOMN IJIOCKOCTH
MHOXECTBA PEIICHUN YPABHEHUH,
HEPABEHCTB U UX CHCTEM;

- yMmMeTb CBOOOJHO ONEpPUPOBATH
MOHSTHSMM: ITOCJIE0OBATEIBHOCTb,

apupmeTnyecKast nporpeccus,
reoMeTpHuecKas porpeccus,
OECKOHEYHO yObIBaro1as
reoMeTpHuecKas nporpeccus;
yYMEHHE

3a/1aBaTh IOCJIEIOBATEIbHOCTH, B
TOM YHUCJIE C TOMOIIbIO
PEKYpPPEHTHBIX (hopmyIt;

- YMETb OIEpPUPOBATh MOHATUSMHU:
HENPEePBIBHOCTH (QYHKITUH,
acUMNTOTHl  rpaduka  QyHKUIHH,
nepBasi U BTOpasi MPOU3BOIHAS
GyHKIIMM,  TEOMETPHYECKHH U
(bu3MYECKU CMBICI MPOU3BOIHOM,
nepBooOpa3Has, OTpeIeTICHHBII
WUHTErpa; yMEHUE HaxO/IUTh
acuMnToThl  rpaduka  QyHKUIUU;
YMEHUE BBIYUCIISITh IPOU3BOIHBIE
CYMMBI, MPOU3BEACHUS, YACTHOTO U
KOMIO3UIINH (QYHKIIHIA,




HAXOJUTh YpaBHEHHUE KacaTeIIbHOU K
rpaduky GyHKIUY;

YMEHHUE UCIIOJIb30BATh
NPOU3BOJIHYIO Uil HMCCIIEIOBaHUSA
byHKIHH,

JUIS  HAXOXKACHUS  HAWIY4YLIEeTo
peILICHHS B IPUKIIAIHBIX, B TOM
YHCIIe COLMATBHO-3KOHOMUYECKHUX U
bu3nvecKux 3amavax, s
OTIpeieeHuUs CKOpPOCTH u
YCKOPEHUST; HAaXO/UTh IUIONIAIU 1
00beMBl  QUTYp €  [OMOIIBIO
WHTETpaja; MIPUBOIAUTH IIPUMEPHI
MaTeMaTHYeCKOTO MOCTUPOBAHUS
C TIOMOIIBIO

muddepeHIaTbHBIX YPaBHEHUIH;

- YMETh OIEPHPOBATH MOHATHIMHU:
KOMILJIEKCHOE YHCIIO,

COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJTyJIb U apTyMEHT

KOMIUIGKCHOTO ~ 4ucia,  (Gopma
3aIMCH KOMIUIEKCHBIX YUCE
(reomerpuueckas,
TPUTOHOMETPUYECKas u
asreOpanyeckas); yMeTb
POU3BOAUTH apupMeTHIECKHe

IIGP'ICTBI/IFI C KOMIIJICKCHBIMH
YHUCIaMH;  TNPHBOAUTH  NPHMEPHI
HCII0JIb30BaHU KOMIIJIEKCHBIX
YHCeT;

- yMmMeTb CBOOOJHO ONEpPUPOBATH
MOHATUSIMU: CpeJlHee

apupMeTHYeCKoe, MeJIhaHa,
HaubobIIee u HavMMeEHbIIIee
3HAYCHMS,

pa3Max, AucCnepCus, CTAaHAAPTHOC
OTKJIOHCHUEC JJIs1 OITMCaHUA

YHCJIIOBBIX JaHHBIX ] YMCHUC
HUCCICI0BATh CTaTUCTHYCCKHEC
JaHHBIC,

B TOM 4YHCIE C MpPUMEHEHHUEM
rpadUyecKuX METOJ0B U
AIIEKTPOHHBIX CPEJACTB; rpaduyecKu
UCCIIE0BaTh COBMECTHBIE
HaOJI0/IEHUS C TIOMOIIBIO THarpaMM
paccerBaHMs U JTUHEUHOU
perpeccuy;

- yMETh HaXOIUThb BEPOATHOCTHU
COOBITUH C UCTTOJIH30BAHUEM
rpadUYecKuX METOJOB; MPUMEHSThH
JUTSL pelIeHus 3a1a4 (popMyIibl
CJIO’KEHUS u YMHOKEHHUS




BEpOSTHOCTEH, POpMyITy TTOJTHON
BeposATHOCTH, Gopmyny bepHysmm,
KOMOWHATOPHBIC (hakThI u
(GOpMyIIbI; OIICHUBATH BEPOSITHOCTH
peabHBIX COOBITHI; YMEHHE

OIEpUpPOBATH MOHSATUSIMU:
ciyvyanHas BEJINYMHA,
pacupeneneHue

BEPOSITHOCTEM, MaTeMaTU4YECKOe
0KUJAHUE, TUCTIEPCUS U
CTaHJapTHOE OTKJIOHEHHE

CIIydaifHOW BEJIMYMHBI, (YHKIUN
pacnpeneneHuss M IUIOTHOCTH
PaBHOMEPHOTI0, ITOKA3aTEIbHOIO U
HOPMAaJIbHOT'O pacnpeneseHn;
YMEHUE UCIIOJIb30BaTh CBOKCTBA
W3YYEHHBIX pacHpelesIeHud A
pelIeHus 3a1a4; 3HAKOMCTBO C
MOHATHUSIMU: 3aKOH OOJIBIIUX YHUCEIl,
METO/bI BBIOOPOYHBIX
UCCJIE0BAHUM; YMEHHUE IPHUBOJIUTH
IIPUMEPHI NIPOSIBIICHUS 3aKOHA
OOJBIIKMX YHCEN B MPUPOAHBIX U
0OI11eCTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO OIEPHPOBATH
MOHATHUAMM: TOYKA, IIpsimMas,
IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K,
Jy4, TUIOCKUH yToJl,

JBYTPaHHBIA YIOJ, TpPEXTPaHHBII
yroJl, IEPEeCEKArOIIHECs,
NapaJUIEIIbHBIE M CKPEIIMBAIOIINEC
IpsIMBIE, [1APAJUIEIBHOCTD U
MEPNEHAUKYJIIPHOCTD  IPSMBIX U
IIJIOCKOCTEM, IOl MEXAY

MPSAMBIMH, YTOJI MEXAY INpSAMOU H
IIJIOCKOCTBIO, YTOJI MEKIY
IIJIOCKOCTSIMU; yMeHUue
UCIIOJIB30BAaTh IIPU PELICHUH 3a1a4
U3Y4YEeHHblE (AaKTBl U  TEOpPEMbI
IIJIJAHUMETPUH; YMEHHUE OLICHUBATh
pasMepbl 0OBEKTOB B OKPYKAOLIEM
MUpE; YMEHHUE ONIEpUPOBATH

MTOHATUSIMH: MHOTOI'PAaHHUK,
ceyeHue MHOI'OTpaHHUKA,
IIPaBUJIbHBII

MHOT'OTpaHHMK, MPU3Ma, MUpaMUia,
¢burypa v noBepxXHOCTh

BpallleHNs, HUIUHIpP, KOHYC, IIap,
chepa, pa3BepTKa MOBEPXHOCTH,
CeueHMs KOHyca M IMJIUHJIpA,
napajieNlbHbIe OCH WIIM OCHOBaHUIO,
ceueHue mapa, IJIOCKOCTB,




Kacaromasicss  ceppl, HIWHIpA,

KOHYCa;
yMEHHE CTPOUTH CeyeHne
MHOTOTpaHHHKA, U300paXkaTh
MHOTOT PaHHHKH, ¢buryps "
MOBEPXHOCTHU BpAILCHUS, 1754
CEeUeHHs, B

TOM qucie C HOMOIIBIO
ANIEKTPOHHBIX ~ CPEJICTB;  yYMEHHE
PUMEHSTh

CBOHCTBAa TeOMETPHYECKHX (QUTyp,
CaMOCTOSITENIEHO

bopMyIHpoBaTH OIpeIeTICHUS
u3y4aemblx  (uUryp,  BBIIBUraTh
TUIIOTE3BI O CBOMCTBAX M MPHU3HAKaX
reoMeTpruecKux puryp,
00OCHOBBIBATh MJIH ONIPOBEPraTh HX;
YMEHHUE TPOBOHTH
KJIACCHU(PUKALIUIO buryp 1o
Pa3IUYHBIM IIPU3HAKAM, BBIIIOJIHATH
HE00XOIUMBIE JOTIOJTHUTEIIbHBIC
HOCTPOCHHS;

- yMeTh CBOOOJHO OIIEPHPOBATH
HOHSATHSAMHU: TUIOIIA/b (PUTYPBI,
o0beM (UTYpBl, BETUYMHA YIJIA,
PacCTOsIHUE OT TOYKH JI0

IUIOCKOCTH,  PAaCCTOSHUE  MEXIY
IPSIMBIMH, PACCTOSTHUE MEXKITY
IUIOCKOCTSIMU,  IUIOMIAL  cepsl,
TUTOIIA (b TIOBEPXHOCTH MHUPaAMHU/IBI,
MPU3MBI, KOHYCA, IIMIINHIPA, 00beM
KyOa, psIMOYTOJILHOTO
napaJiesienurnesa, HpaMU/IbI,
NPU3MBI, HWIMHPA, KOHYCa, Iapa;
YMEHHUE  HAaXOJUTh  OTHOIIEHHE
00BeMOB MOJ00HBIX (HUTYD;

- yMmMeTb CBOOOJHO ONEpPUPOBATH
TIOHSITHSMU: JIBIDKEHHE,

IapajuIeIbHbIN IIEPEHOC,
CUMMETpUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue nojio0us,
0/100HbIE

¢burypel; yMeHHe Ppacro3HaBaTh
paBHBIE U TI0JJ0OOHBIE (PUTYPHI, B

TOM YHUCJIE B MPHUPOAE, UCKYCCTBE,
apXUTEKTYype; yMEHUE
HCII0JIb30BaTh TEOMETPUUECKHE
OTHOIIEHHUSI, HAXOAUTh
reOMETPHUYECKUE BETUYMHBI (JJTUHA,
yTOJ1, IUIONIa/1b, 00bEM) MPHU
pELICHUHN 3a/1a4 U3 APYruX YU4eOHbIX




MPEIMETOB U U3 peabHOU

JKU3HU;

- yMeTb CBOOOJHO OIEpPUPOBATH
MOHATHUAMU: NPAMOYTOJIbHAA

cucrema KOOpJIMHAT, BEKTOD,
KOOPJAMHATHI TOUKH, KOOPAUHATHI
BEKTODA, cymMma BEKTOPOB,

IIPOU3BEICHUE BEKTOPA HA YUCIIO,
pasjio)KeHue BeKTopa Io 0aswucy,
CKAJIIPHOE IIPOU3BECHUE,
BEKTOPHOE  IIPOM3BEICHHUE,  Yroll
MEXy BEKTOPaMH; YMEHHE
HCII0JIb30BAaTh BEKTOPHBIN U
KOOPJAHMHATHBIA METOJ JUUIs PELLICHUS
FEOMETPUYECKUX 3aJad M 3ajad
JIpYTUX y4yeOHbIX NIPEAMETOB;
OIepUpPOBaTh INOHATHUAMHU: MaTpULiA
2x2 u 3x3, onpeaenurens

MaTpUIlbl, T€OMETPUYECKUN CMBICII
OIpEeACIINTENS;

- YMETh MOJCIUPOBATh pPEAIbHbIC
CUTYallUU Ha SI3bIKE MATEMAaTUKH;
COCTAaBJIATh BBIPAKECHMUSI, YPABHEHHS],
HEPABEHCTBA U UX CUCTEMBI 110
YCIOBMIO  3a/1a4d,  HCCIEN0BATH
IIOCTPOEHHBIE MOJEIIHN C
HCIIOJIb30BAaHUEM anmapara
anreOpbl, UHTEPIPETUPOBATD
IIOJIyYEHHBIM PE3yJIbTaT; CTPOUTH
MaTeMaTU4YeCKUE MOJENH C
ITOMOIIIBIO F€OMETPUYECKHUX
MOHSITUN U BEIMYUH, PEIIATh
CBSI3aHHBIE C HHUMM IIPAKTUYECKHE
3a/1a4u; COCTABIIATH

BEPOSITHOCTHYIO MOJIEJIb "
MHTEPIPETUPOBATH IMOTYUEHHBIN
pe3ynbTaT; peuiarb HPUKIIATHBIE
3a/1a4u CpPeICTBAMU
MaTE€MaTH4YeCKOro aHajlin3a, B TOM
YHUCJIE COLUAIbHO-DKOHOMUYECKOIO
1 (PU3UIECKOTO XapaKTepa;

- YMeHHME BBIOMpaTh MOAXOIAIINN
METOJ JUISl PELICHHUs 3aa4H;
IIOHMMAaHHE 3HAYMMOCTH
MaTe€MaTHKHU B U3Y4YEeHUU
IIPUPOJHBIX U

00IIECTBEHHBIX IIPOLIECCOB "
SABJICHUI; yMEHHE PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, YMEHUE IIPUBOJAUTH
IpUMEpBI MaTeMaTHYECKUX
OTKPBITUM POCCUNCKON U MUPOBOU




MaTeMaTUYECKON HAyKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MOKCKA, aHaJIN3a U
UHTEPIIPETAIAN
uHpopmanuu,

1 nH()OpPMAIIOHHBIE
TEXHOJIOTHH TUIS
BBITIOJTHEHUS

3a/1a4 npoQeccuoHaNIbHON
JESTSIIbHOCTH

B obnactu 1eHHOCTH HAYYHOTO
[IO3HAHUA:

-chopmupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKHU u 00IIeCTBEHHOM
NPaKTUKHA, OCHOBAHHOTO Ha
Janore KYJIBTYP,

CITOCOOCTBYIOIIETO OCO3HAHHIO
CBOEro MeCTa B MOJUKYIBTYPHOM
MHUpE;

- COBEPILICHCTBOBAHUE S3BIKOBOM
W 9UTaTEIbCKOMN

KYJIbTYpbI KakK cpelcTBa
B3aMMOJICHCTBUS MEKIY

JIIOJIBMH U TIO3HAHMS MUPA;

- OCO3HAHHME IEHHOCTU HAyYHOH
JIEATCIIEHOCTH,

TOTOBHOCTb OCYIIIECTBIISITH
MPOCKTHYIO u
U CCJIEI0BATEIbCKYIO
JeSITeTbHOCTh HHIANBHIYaTbHO
B TpyIIIe.

OBnanenue YHHUBEpCaJIbHBIMU
yueOHBIMU

MO03HABATEIbHBIMU ACHCTBUSIMH:
B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMHU IOJTyYCHHS
uHpoOpMaLnU U3

HUCTOYHUKOB  pa3HBIX  THIIOB,
CaMOCTOSITENIEHO

OCYIIECTBIISATh TIOWCK, AaHAaJM3,
cUCTEMaTH3alHIo U
UHTEpHpeTanuo  MHGOpMaIuu
Pa3UYHBIX BUIOB U

bopM npescTaBIeHMS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dopmarax ¢ yueTom

Ha3HaueHUs  WHQOpPMAIUK |
LIEJIEBOM ayIUTOPHH,

BbIOMpas ONTHUMAaJIbHYIO (QopMy
NpeCTaBICHUS U

BU3YaJTU3aINH;

- OLEHMBAaTh JIOCTOBEPHOCTH,
JETUTUMHOCTD

uHpOpMallU, €€ COOTBETCTBHE
MIPaBOBBIM U

MOpAaJIbHO - 3TUYECKUM HOpMaM;

- UCTIOJTb30BATh CpeacTBa
MH(POPMALMOHHBIX U

- YMETb OIEPUPOBATh IMOHATUSAMHU:
panuoHaibHast QyHKINS,

[I0Ka3areabHast byHkLus,
CTEeTeHHAs byHKIHS,
norapudmugeckas

byHKIHA, TPUTOHOMETPUYECKUE
¢bynkunu, oopatHble QYHKIMH;
yMEHHE CTPOUTH rpadukn
M3Y4YEHHBIX GyHKIUH,
UCIIOJIB30BATh

rpaduKu MPU M3YYEHUHU IPOLIECCOB
Y 3aBUCUMOCTEH, IPU PeIICHUN
3ajad = M3 JpYyruxX  y4eOHBIX
OpeJMETOB M 33/a4 U3 pealbHOU
KHU3HH,

BBIPAXKaTh dopmynamu
3aBUCUMOCTH MCKY BCIIMUNHAMU

- YMETh OIEPUPOBATh TMOHATHIMU:
TOKAECTBO, TOXKICCTBEHHOE

npeoOpa3oBaHue, YPaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPABEHCTB, PaBHOCHJIBHOCTD

YpaBHEHUI, HEPABEHCTB U CUCTEM,
paluuoOHaNbHbIE, HWPPALMOHAIBHEIE,
OKa3aTeJIbHbIC, CTCIICHHEBIC,
norapudmuueckue,
TPUTOHOMCTPHUYCCKUC YpaBHCHUA,
HEpPaBEHCTBA M CHUCTEMBI; YMETh
pelars ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C

IMOMOIIBIO  PA3JIMYHBIX HPUCMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBI C MMapaMETPOM; IPUMCHATH
YpaBHEHUS, HEPABEHCTBA, UX
CHUCTEMBI JUISL peLeHust
MaTeMaTUYECKUX 3a]1a4 U 3a/1a4 U3
pa3IM4YHBIX o0nacTed HaykKu W
peanbHOU KHU3HU;

- yMeTb CBOOOJHO OMEpPUPOBATH
IIOHATUAMU: IBUXCHUC,

napajuleIbHbII IIEPEHOC,
CUMMCTPHUS Ha IMTJIIOCKOCTH U B
IIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue moaoous,
o J00HbIE

burypsl;  yMeTb  paclo3HaBaTh
paBHbIE U TOJOOHBIE PUTYPHI, B TOM
yhclie B TNPUPOJE, HUCKYCCTBE,
apXUTEKTYpE; YMETh UCIIOJIb30BaTh

reoMeTpHUUYecKre OTHOUICHHS,
HaXOJUTh TE€OMETPUUECKUE




KOMMYHHKAITUOHHBIX TEXHOJIOTHH
B pELIEHUU

KOTHUTUBHBIX,
KOMMYHI/IKaTI/IBHLIX 158
OpraHM3allMOHHBIX  33aJa4 ¢
COOII0ACHHEM

TpeOOBaHUI 9PrOHOMUKH,
TEXHHMKH 0€30IacHOCTH,
THTHEHBI,  PECypcocOepeKeHHs,
HpaBOBbIX 158

ATUYECKUX HOPM, HOPM
UH(POPMALMOHHOM

0e30IacHOCTH;

- BIIAJICTh HaBBIKAMH

pacno3HaBaHMS U 3aLIUTHI
uHpopManuy, WHPOPMALMOHHOM
Oe3omacHoCTH

BEJIMYMHBI

(nmuHA, yrou, TUIoMIalh, 00BEM) MPU
pEIlIeHUH 3aa4 U3 IPYrux

y4€OHBIX MPEIMETOB U U3 peaTbHOM
KU3ZHU

OK 03 IInanupoBats u
peann30BBIBATH
COOCTBEHHOE
MpoQeCCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
PEIITPUHIMATEITHCKYIO
JESTENIbHOCTD B
npodeccuoHaNbHOM
chepe,

MCIIONIb30BATh 3HAHUS TIO
(¢uHaHCOBON I'PaMOTHOCTH
B

Pa3TUYHBIX KU3HEHHBIX
CUTYaIUAX

JIUMYHOCTHU
B obnactu AYXOBHO- | - YMCTH OIICPUPOBATH MNOHATHUAMU:
HPAaBCTBCHHOI'O BOCIIMTAHUA: paunOHAIBbHBIC,

-- c(OpPMHPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUS,
ATHYECKOTO TIOBEJICHUS;

- CIIOCOOHOCTh OIICHHUBATH
CUTYAIIMIO U IPUHUMATD
OCO3HAHHBIE peleHus,
OPUCHTUPYSICH Ha
MOpPaJIbHOHPABCTBEHHBIE HOPMBI
Y [ICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJAa/la B
MOCTPOCHHE

YCTOMYMUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILEHHE K
CBOMM POJUTENSM U

(MmM) JOpYTMM 4IEHaM CeMbH,
CO3/IaHUIO CEMbU Ha

OCHOBE OCO3HAHHOTO TPUHSATHSI
LIEHHOCTEN CEMENHOMN

KU3HK B COOTBETCTBUU  C
TPaTUIMSIMUA HAPOJIOB

Poccuu;

OsnageHue YHUBEPCAIbHBIMU
pEeryJISTUBHBIMHU

JECUCTBUSIMU:

a) cCaMOOpTaHHU3aIINS:

- CaMOCTOSITENILHO OCYIIECTBISATh
MO3HABATEIIBHYIO

JeSITENIbHOCTb, BBISIBIISITH
poOJIEMBbI, CTaBUTh U
dbopMynupoBath  COOCTBEHHBIC
3aJ1a4M B

00pa3oBaTeNbHON JeSTENLHOCTH

UPPALMOHAIIBHEIE, I10Ka3aTEJIbHBIC,
CTEIEHHbIE, JIOTapuPMHUUECKUE,
TPUTOHOMETPUYECKUE YPAaBHEHUSA U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEpUPOBATh MOHATUAMMU:
MHOI'OI'PAHHUK, CEYCHUE

MHOTOT'paHHHKA, KyO,
napauiesienume], npu3Ma,
nupamuia, purypa

" MTOBEPXHOCTh BpalleHus,

HWIMHIpP, KOHyc, 1map, cdepa,
CCUCHUA

burypsl  BpalleHHs, TIUIOCKOCTb,
Kacaromiasicsi cepsl, HUIUHIPA,
KOHyca, IUIOHIab TOBEPXHOCTH
MUPAMHUJIBL, TPU3MBIL, KOHYCA,
HUATUHAPA, TUIOHaaAb cheprl, 00beM
Ky0a, IpsIMOYTOJIbHOTO

napaJulesenurnesa, UpPaMUJIbI,
NPU3MBI, LWIMHAPA, KOHYCa, 11apa;
yMEHHE n300paxarb

MHOTOTDAHHUKA H  IIOBEPXHOCTH
BpalIEHUs, UX

CEYCHUsI OT PYKH, C IIOMOLIBIO
YEPTEKHBIX UHCTPYMEHTOB U
JJIEKTPOHHBIX  CPEACTB;  YMETh
pacno3HaBaTh CUMMETPHIO B
IIPOCTPAHCTBE; YMETh PACIIO3HABATH
IIPaBUJIbHBIE MHOTOTPAHHUKH;

- YMETb OIIEpUPOBATh MOHATHUIMMU:
MIPSIMOYTOJIBHAS CUCTEMA
KOOPJMHAT, KOOPJAMHATBI TOYKH,




Y )KU3HEHHBIX

CUTYaIUsX;

- CaMOCTOSITENIbHO COCTaBIISATh
IJIaH PeLICHUs

poOJIEMBI C YYETOM UMEIOLINXCS

pecypcos,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHU;

- JaBaTb  OLICHKY  HOBBIM
CUTYaLHsIM;

croco0cTBOBaTh (HOPMUPOBAHHIO
U TIPOSIBJICHUIO

HIMPOKOM ApYyAMLIIMM B Pa3HbIX
001aCTIX 3HAHUM,

MOCTOSIHHO ~ TOBBIIIATH  CBOM
00pa3oBaTesbHbIN U

KYJIBTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BATh TIPHEMBI
pediekcuu sl OLEHKU
CUTyallMd, BbIOOpa  BEPHOTO
peleHus;

- yYMETh OIICHUBaTh PUCKH U
CBOEBPEMEHHO

NPUHUMATh PEHICHUS 10 UX
CHUYKCHHUIO;

B) OSMOIIMOHAJBHBIA HWHTEIUICKT,
MIPeIIOoJIararouii
c(hopMUPOBAHHOCTD:

BHYTpEHHEHN MOTHBAIIHH,
BKJIFOYAKOIIEH CTPEMIICHHE K
JOCTIIKEHUIO 1M M YCIexy,
ONITHMH3M,

WHUIUATUBHOCTb, yYMEHHE
JIEHCTBOBATh, UCXO/S 3

CBOMX BO3MOXKHOCTEM;

- SMITATHH, BKJTIOYAIONICH
CIIOCOOHOCTH TOHUMATh
HYMOIMOHAITBHOE COCTOSTHUE
JIPYTHUX, YYUTHIBAThH €r0

npu OCYIIIECTBICHUHT
KOMMYHHKAITIH, CIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;
- COLIMATTbHBIX HAaBBIKOB,
BKJIIOYAIOIIHUX CIIOCOOHOCTH
BBICTpAaUBaTh  OTHOIICHHS  C
JIPYTHMH JTFOBMH,

3a00TUTHCS, TPOSBISATH HHTEPEC
U pa3peniarh

KOH(JIMKTBHI

BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJsIpHOE  NPOU3BEICHHUE, YIroil
MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJIEHUE BEKTOpa
Ha YMCJIO; HAXOJIUTh C MTOMOILBIO
W3YYCHHBIX (OPMYT KOOPIUHATHI
CepeIMHbI OTPE3KA, PACCTOSTHUE
MEXIy JIBYMS TOUKaMU

OK 04 D¢ dextuBHO
B3aMMO/ICHICTBOBATh

u

TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIbHOCTHU U

- YMETb OIEPUPOBATH MOHATHUIMMU:
CIIy4alHBIN OIBIT U CIIy4aiiHOE




paboratb
B KOJIZICKTHUBC U KOMaH/AC

CaMOOMPEICICHHIO;

-OBJIaJICHUE HaBBIKaMU Y4eOHO-
HCCJIEIOBATENCKOM,

MIPOEKTHOMN u COLMAJIbHOM
JeSITEIIbHOCTH;

OBnanenue YHHUBEPCaJIbHBIMU
KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

0) coBMecTHas JesTeIbHOCTD:

- TOHMMAaTb W UCIOJIb30BATh
MpeuMyIIecTBa

KOMaHJHOM W WHAUBUIYaJIbHOMN
paboTHI;

- NPUHHUMATh LEIA COBMECTHOMU
JESITEIbHOCTH,

OpraHU30BBIBATh u
KOOPJIMHHUPOBATH JCUCTBUSA IO €€
JIOCTHDKCHHUIO: COCTaBIIATH IUIaH
JICHCTBHI,

pacrupenensiTth pojid C y4eToM
MHEHHUH Y4aCTHUKOB

o0cyxaTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPAUHUPOBATH U BBIIOJIHATH
paboTy B yCIOBUAX

pealbHOTO,  BUPTYaJLHOTO |

KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS;

- OCYUIECTBJIAITb  IO3UTHUBHOE
CTPaTEru4ecKkoe

HOBEJICHHE B pa3INYHbIX

CUTYalUsX, IPOSBIATh
TBOPUECTBO U  BOOOpa)KkeHUE,
OBbITh HUHUIIMATUBHBIM.

OBnanenue YHHUBEPCAJIbHBIMU
PEryJIsTUBHBIMU
NEUCTBUSIMU:

I) NOpUHATHE cebs M Jpyrux
TOJEN:

- NpPUHUMATh  MOTUBBI H
apryMEHTHI IPYTHX JIIOJEH MpH
aHanm3e pe3yiIbTaToB
NeSITeTTbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO
JIPYTUX JIFOAEH Ha

OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MU C TO3ULIUH
JPYToro 4eroBeKa

COOBITHE, BEPOSATHOCTH CIIy4aiHOTO
COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTh C  HCIOJIb30BAaHUEM
rpaMUecKuX METOJI0B; MPUMEHSTh
(GOpMyIIBI CIIOKEHUS M YMHOKCHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE
dakTel U (QOpMYJSBI TIPU pEUICHUHU
3aj1a4; OLEHUBATh BEPOSTHOCTH
pEanbHBIX COOBITHIA; 3HAKOMCTBO CO
CIlydaifHBIMU BEJTMUYMHAMM;

YMEHHE  TPHBOAUTH  IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI
B

OPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX;

- yMeTh CBOOOJHO OIEPHPOBATH
HOHSTHSAMU: CTETICHb C IIEIBIM
II0Ka3aTesIeM, KOPEHb HATyPaJIbHOU
CTETICHH, CTETICHb C

OK 05 OcymecTtBasaTh

YCTHYIO U
IIICbMEHHYIO

B obnactu 3CTETUYECKOTO
BOCIIMTAHUA.
- DCTETUYECKOE OTHOLIEHUE K

- yYMETh OMNEPHPOBATh MOHATUSIMHU:
cpenHee apuMeTHIecKoe,
MeMaHa, HanOoJbIIIee u




KOMMYHUKaIIUIO

Ha rocygapCTBEHHOM
A3BIKE

Poccuiickoit ®enepanuu ¢
y4eToM 0ocoOeHHOCTEN
COLIMAJILHOTO u
KYJIBTYPHOTO

KOHTEKCTa

MHUPY, BKJIIOYasi ICTCTUKY

ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA,

Tpyaa u 00ILIECTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTH BOCHPUHHMMATH
pa3IUYHbIC BUIBI

HCKYCCTBA, TpaauIIU u
TBOPYECTBO CBOEr0 M JIPYrux
HapOJOB, OIYIIATh
SMOIIMOHAJIBHOE BO3/IEHCTBUE
HCKYCCTBA,

- Y6e)I(I[eHHOCTB B 3HAYMMOCTHU
JJI1 THYHOCTH U

O6H.[CCTBa OTCYCCTBCHHOI'O u
MHPOBOI'O UCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX
TpaJuLIMI U HAPOJIHOTO
TBOpPYECTBA;

- TOTOBHOCTb K CaMOBBIPaKCHUIO
B pa3HBIX BHUAAX

HCKYCCTBaA, CTPCMIICHUC
IMMPOSBJIATE Ka4€CTBa

TBOp‘IGCKOﬁ JIMYHOCTH,

OBnanenue YHHUBEpCaJIbHBIMU
KOMMYHHUKATHBHBIMU
JNEUCTBUSMU:

a) oOImeHue:

- OCYWCCTBJIAATD KOMMYHUKAIIUU
BO Bcex cepax

JKW3HHU,

- pacno3HaBaTh HeBepOaJbHBIC
cpencTBa oOIIeHUs,

MMOHUMATh 3HAYCHHUE COITMATbHBIX
3HAKOB,

pacrno3HaBaTh MPEMOCHUTKU
KOH(JIMKTHBIX CUTYalHi

U CMSITYaTh KOH(JIUKTHI;

- pa3BEpHYTO M JIOTUYHO U3JIarath
CBOIO TOUYKY 3pECHHUS

C HUCIIOJIB30BAHUEM S3BIKOBBIX

HAaMMCHBIICC 3HAUCHU A, pasMax,

qucriepeus, CTaHJIApTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Habopa;
YMEHUE

U3BJIEKATh, HMHTEPIIPETUPOBATH
uH(OPMALNIO, TIPEACTABICHHYIO B
Tabyuuax, Ha JuarpaMmax,

rpaduKax, OTpa)Karollyr CBOHCTBA
peanbHbIX MPOLIECCOB U SIBJICHMIA;
MPENCTaBIsITh  UHPOPMAIUIO  C
[IOMOILBI0  TAOJMUL] M  JUarpamm;
UCCIIEIOBATh CTATUCTUYECKUE
JaHHble, B TOM  4HCIE C
IIPUMEHEHUEM rpapuuecKux
METO/I0B U

AIIEKTPOHHBIX CPEJICTB;

- yMeTb OINEpPUPOBATH IMOHATUAMU:
TOYKa, TpsiMasi, IIOCKOCTb,
MPOCTPAHCTBO, JBYTPAHHBIA YroOJI,
CKpELMBAIOIUECS MPSIMBbIE,
napajuieIbHOCTh u
HNEPHEHAUKYIAPHOCTh IPAMBIX U
IUIOCKOCTEH,

YroJjl MEXJly IPSMBIMHU, YTOJ MEXIY
IIPSAIMOM U INIOCKOCTBIO, YTOJI

MEXJY IUIOCKOCTSIMM, PAacCTOSHHE
OT TOYKH JI0 TJIOCKOCTH,

paccTossHHE  MEXAY  HpsSMBIMH,
paccTosiHuEe MEXAY TIOCKOCTSIMH;

- yMeTb  HCIOJIb30BaThb  NpHU
pelIeHnn 337a4 HU3y4YeHHbIE (PaKThI
U

TEOpEeMbl  IIAHUMETPUHU; yMEHHE
OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIero MUpa

CpEICTB
OK 06 [IposBNIATH | -  OCO3HAHWE OOYYAIOIIMMUCA | - YMETh ONEPUPOBATh MOHATUSMHU:
IpaXkJIaHCKO- poccuiickoi NpSMOYTOJIbHAs CHCTEMa
MaTPUOTUIECKYIO TpaXXIaHCKOW MICHTHYHOCTH; KOOpJWHAT, KOOPIUHATHI ~TOYKH,
MO3HIIHUIO, - LeJICHANpaBJICHHOE pa3BUTHE | BEKTOP, KOOPIAMHATHI BEKTOpA,
JIEMOHCTPHPOBATH BHYTPCHHEH MMO3UITHH CKaJIIPHOE  IIPOM3BENCHHE, YroJ
OCO3HAaHHOE JMYHOCTH Ha OCHOBE JYXOBHO- | MEXJY BEKTOpaMH, CyMMa
MOBEJICHHE Ha OCHOBE HPaBCTBEHHBIX BEKTOPOB, TPOM3BEJCHUE BEKTOPA
TPaIULIMOHHBIX IIEHHOCTeW Hapo/ioB Poccuiickoil | Ha YMCIIO0; HAXOAUTH C TOMOIIIBIO
0011eYeI0BEYECKUX denepannu, U3YYEHHBIX (OpPMYNT KOOPAMHATHI
IIEHHOCTEH, UCTOPUYECKHX U HAllMOHAJBHO- | CepeAMHBI OTPE3Ka, PACCTOSTHHE




B TOM YHCJIE C yYETOM
rapMOHM3aLUU
MEKHAI[HOHAIbHBIX
MEXPEJIUTUO3HBIX
OTHONICHUH,
MPUMEHSATH CTaHIaPThI
AHTUKOPPYIIIMOHHOTO
ITOBECHUS

KyJIbTYPHBIX

TpajuLIuK, ¢dopmupoBanue
CHCTEMbI 3HAYUMBIX

LIECHHOCTHO - CMBICIIOBBIX
YCTaHOBOK,

AQHTUKOPPYIIIUOHHOTO

MHUPOBO33PEHUS, IPaBOCO3HAHMS,
JKOJIOTUYECKOH KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LENH H
CTPOUTH KU3HCHHBIE

IUIAHBI;

B YacTH TPaKIaHCKOT' O
BOCITUTAHMSL:

- OCO3HaHue CBOUX
KOHCTUTYLIUOHHBIX IIPaB U
00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIIOPSIKA;

- NPUHATHE  TPAJULIUOHHBIX
HallMOHAJIbHBIX,
00111eYeI0BEYECKUX
I'YMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IIPOTHBOCTOSITH
UJE0JI0TUU

IKCTPEMH3MA, HaIMOHAJIN3Ma,
KkceHodoouu,

JTUCKPUMHUHAIIAN 1o
COLIMAIBHBIM, PEITUTHO3HBIM,
PacoBbIM, HAI[MOHAJILHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO
JESTENIBHOCTD B

MHTEpecax IPaX/1aHCKOT0
o011ecTBa, yuacTBOBATh B
caMOyIpaBJIEeHUU B
o011eo0pa3oBaTenbHOM
OpraHu3aluu u JIETCKO-
IOHOIIECKUX OpraHu3alusiX;

- YyMEHHUE B3aHMOJECHCTBOBATH C
COLIMAIILHBIMU

MHCTUTYTaMH B COOTBETCTBUM C
X pyHKIUAMU U

Ha3HAYCHHEM;

- TOTOBHOCTb K T'yMaHUTAapHOH U
BOJIOHTEPCKOM JI€SITEIbHOCTH;
NaTPUOTHYECKOIO BOCIIUTAHUSA:

- c(hopMUPOBAHHOCTH
POCCHUICKON I'paKJaHCKOU
UJEHTUYHOCTH, MaTpUOTH3MA,
YBa)XKEHUSI K CBOEMY

Hapomy, 4yBCTBA
OTBETCTBEHHOCTH nepen

MEXIY ABYMSI TOUKAMU;
-yMeTh  BBIOMpATh  MOIXOMISIINN
M3YYECHHBIN METOJ IJIsl PEIICHUS

3aJauy, pacrno3HaBarhb
MaTeMaTH4ecKue (bakTbI u
MaTeMaTH4eCKHe

MOJIEH B MIPUPOIHBIX u
00IIeCTBEHHBIX ABJICHUSX, B
UCKYCCTBE; yMEHHME IPUBOAUTH
IIPUMEpBI MaTeMaTHYECKHX
OTKPBITUI

POCCUICKON 51 MUPOBOU

MaTeMaTHYeCKON HAYyKH.

- YMETh OIEPUPOBATH MOHSATUSIMHU:
CIIyYailHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTH CIIy4aifHOTO
COOBITHSI; YMETh BBIYUCIIATH
BEPOATHOCTh C  HCIIOJIb30BAHHEM
rpadUYeCKUX METOIOB; IPUMCHSITh
(bopMyIbl CIIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
dakTel U (QopMysnBl MPU PEIICHUU
3aJ1a4; OICHUBATh BEPOSTHOCTH
peallbHBIX COOBITHI; 3HAKOMCTBO CO
CITy9aifHBIMU BEJIMYUHAMU;

YMEHHE  MPUBOJAUTH  MPHUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIITNX YHUCEIT
B

NPUPOJHBIX W OOIICCTBEHHBIX
SIBIICHUSX




Pomunoii,

TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3BIK U

KYJbTYpY, POILIOE U HACTOSIIIIEE
MHOT'OHAIIMOHAJILHOT O Hapo/a
Poccuu; - LIEHHOCTHOE
OTHOILIEHHE K ITOCYJapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY U
MIPUPOJHOMY HACIEAUIO,
MaMATHHKAM, TpaAULIUSAM
HapoaoB Poccun,

noctkeHusM Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX
U TpYIE;

- njenHas yOeXI€HHOCTb,
TOTOBHOCTD K CIIY>KEHHIO U
3alluTe Oreuectna,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;
OCBOEHHBIE oOyuaromuMucs
MEXIIPEIMETHbIE

MOHSATUS W yYHHBEPCAIbHbBIC
yueOHbIE JeHCTBUS

(perynsTUBHBIE,

NI03HABaTEJbHBIC,
KOMMYHHUKATHBHEBIE);

- CIIOCOOHOCTh ux
UCTIOJIb30BaHUS B
IIO3HABaTEIbHON

u COLIMAIbHOU [IPaKTHUKE,
TOTOBHOCTbD K

CaMOCTOSITEIIEHOMY
IUTAHUPOBAHHIO U
OCYIIIECTBIICHUIO

yueOHOM eI TeNIbHOCTH,
OpraHu3anuy yueOHOro
COTPY/AHHUYECTBA c

MeJarOTHYECKUMU  paOOTHUKAMU
u

CBEPCTHUKAMH, K Yy4YacCTHIO B
MIOCTPOECHUH

VHIUBUYyAJIBHOMN
00pa3oBaTenbHOI TPAEKTOPHUH;

- OBJIaJICHHE HaBbIKaMHU y4eOHO-
HCCIIeI0BATEIbCKOI,

MPOEKTHOMN " COIMAIbHOM
JIeSITeIIbHOCTH

OK 07 CoxnelicTBOBATHL
COXPaHEHHUIO
OKpYyKaroleun

CpeIbl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00

- HC IPHUHUMATHb )IGP'ICTBI/ISI,
MPUHOCSIINE BPE.
OKpYXaroIlei cpeje;

- yMETh IPOTHO3UPOBATH
HeOJIaronpusITHbIE
HKOJIOTHYECKUE MOCJIEICTBHSI

- YMETb OIEpPUPOBATh MOHATUSMU:
(byHKLUS, HETTPEepBIBHAS

byHKIHS, MIPOU3BOHAS,
nepBooOpasHas, OIpeAEIECHHBIN
UHTErpa;

YMCTb HaxXoauThb IMPON3BOOHLBIC




U3MEHEHUHU KJIMMara,
IPUHIUITBI OEPEXKIINBOTO
IPOM3BOJICTBA,

3P PEeKTHBHO
JIEMUCTBOBATE
YpEe3BbIYANHBIX
CUTYyalHAX

MpEeANPUHUMAEMBIX

JIEMCTBUM, NIPEJOTBPALLATD UX;

- PacIIMPUTH OMBIT AESITEIBHOCTU
JKOJIOTUYECKOU
HaIlpaBJIECHHOCTH;

- pa3pabaThiBaTh IUIAH pEHICHUS
poOJIEMBI C yUETOM
aHanu3a
MaTepualbHbIX U
HeMaTepualbHbIX PECYpPCOB;

- OCYLIECTBIISATh
LEJICHANPABIEHHbBIN TIOUCK
nepeHoca

CPE/ICTB U CIIOCOOOB JIEUCTBUS B
npodeccuoHalbHYIO

cpeny;

- yMETh NE€PEHOCHUTHh 3HaHUs B
MI03HABATEJbHYIO U
IPAKTUYECKYIO
JKU3HEACITENbHOCTH;
- mpeiaraTb HOBBIE IPOEKTHI,
OLICHUBATb UJIEU C

MO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTHYECKOU
3HaYUMOCTH;

UMCHOIIIUXCA

obiacTu

AJIEeMEHTaPHBIX byHKIHH,
UCTIONB3Ys

CIPaBOYHbBIE MaTepHalbl;
HCCIIEI0BATh B IIPOCTEUIINX
ciyyasix

byHKIIN Ha MOHOTOHHOCTb,
HaXO/UTh HauOoJbIINe u
HaNMEHBIIINE

3Ha4eHUus  (QyHKUW;  CTpOUTH
rpauKu MHOTOYJICHOB C
UCIOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaJMn3a;
IPUMEHSTh

IIPOM3BOJHYIO IIPU PELICHUM 3a]ad
Ha JIBIJKCHUE; PellaTh
IIPaKTUKO-OPUEHTHPOBAHHbIE
3aJjaud  Ha  HauOonblIMe U

HAaMMCHBIIINEC 3Ha4YCHUAI, Ha
HaXO0XIACHUC ITYTHU, CKOPOCTH U
YCKOPCHU;

- YMETb OIEPUPOBATh MOHATUSAMHU:
JBIDKEHUE B IPOCTPAHCTBE,
110/100HbIE (PUTYPBI B IPOCTPAHCTBE;
UCMOJIb30BaTh OTHOLIEHHE
IJI0IAEH IIOBEPXHOCTEN "

- J1aBaTh  OICHKY  HOBBIM | 0OBEMOB IMOJAOOHBIX QUTYP TPH
CUTYalusiM, BHOCUTD peILIeHUH 3a1a4;
KOPPEKTHBBI B  JICATCILHOCTb, | - YMETh BBIYHUCIISTh
OLICHUBATh reOMETPHUYECKUE BETMYMHBI (JITMHA,
COOTBETCTBHUE PE3yJIbTATOB LIETSAM | yrod,
ILIOIIA/b, 00BeEM, ILIOIIAb
MIOBEPXHOCTH), UCHOJb3Ys
M3y4eHHBIE
(bopMyIbI U METOBI
2.CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI
Bun yuebHoit paboThl O6beMm B CemecTpbl
yacax 1 2
O6bem 06pa3oBaTeIbHOM MPOrpaMMBbl 340 170 170
JTICITATUTHHEI
B TOM YHCIIE:
1. OcHOBHOE cojiepKaHue 278 30 30
B TOM .4HCJIE:
TEOpETUIECKoe 00ydeHne 220 110 110
NPaKTUIECKHUE 3aHATHS 58 29 29
2. IlpodeccrnoHanbHO-OPUEHTUPOBAHHOE 56 28 28
cojepxanue (coaep kaHue
IPUKIIQJHOTO MOJTYJIs)




B TOM YHCJIE:
TEOpETUIECKOe 00ydeHne 4 2 2
MIPAKTUYECKHUE 3aHATUS 52 26 26
ITpoMexyTouHas aTTecTalus Onenka OK3aMeH
2.1. OFBEM JUCIHUATIJINHBI U BUbI YYEBHOM PABOThI
2.2. TEMATUYECKHWH IUVIAH U1 COAEPKAHUE JAUCHUATLIINMHBI
HaumenoBanue Conep:kanue yuyeOHOro mMarepuaJia Oo0bem dopmMupyembie
pa3/iesioB U TeM (ocHOBHOe H TNPO(ecCHOHATBHO- 4acoB KOMIIeTeHIIH U
OpPHMEHTHPOBAHHOE), JIa0OpaATOPHbIE
" NMPaKTHYeCKHUe 3aHATHS,
NPHUKJIATHONA MOAYJIb
(mIpu HAJIMYMH)
1 2 2 4
OcHOBHOe coiep:KaHue
Paznean 1. [loBTOpeHne Kypca MAaTEMAaTHKHA OCHOBHOM IIKOJIBI 20
Tema 1.1 Coneprxkanue yaeOHOro MaTepuasa
Llenp u 3amaun
MaTeMaTUKU
P OCBOCHUHU
CIIELUATIEHOCTH
ba3oBpile 3HaHMS U yMEHUSA MO 2
MaTeMaTHKe B IPOECCUOHATHLHON U B
IIOBCEIHEBHON
NESATETbHOCTH
KomOuHupoBanHoe 3aHATHE
Tema 1.2 Copneprxanue yueOHOro MaTepuaia
Yucna v BEIYKMCIICHUSI. JlelicTBMs HaJ IOJOXUTEILHBIMH U
Beipaxxenus n OTPHULATEITbHBIMU YU CITIAMH,
npeodpasoBaHus OOBIKHOBEHHBIMH U 9 OK-01, OK-02,
JECTUYHBIMU IPOOSIMHU. OKO03, OK-04, OK-
JIeHCTBHSA CO CTENEHAMH, (OPMYJIBI 05,
COKPAIIEHHOT'O0 YMHOXEHUS OK-06, OK-07
KomOunnpoBaHHoe 3aHATHE
Tema 1.3. [TpodeccnonansHo -
['eomeTpus Ha MIJIOCKOCTH | OPUEHTUPOBAHHOE coJiepKaHue
(comepxaHue MPUKIATHOTO
MOIYJIsS
Bunsr nminockux GUryp v ux miomass. 2
[IpakTUKO-OpUEHTUPOBAHHBIC 3a7a4H
B Kypce€ T€OMETPHUHU Ha MIIOCKOCTH
[IpakTHueckoe 3aHsTHE
Tema 1.4 Coneprkanne yaeOHOTO MaTepuaa
IIponenrHsie [TpocThie MPOLEHTHI, pa3Hble CIOCOOBI 4
BBIMHCIICHUS ux BbruncieHus. Cl0XKHbI€ POIIEHTHI
[IpakTHueckoe 3aHsATHE
Tema 1.5 Coneprkanne yaeOHOT0 MaTepuana 2




YpaBHeHus u
HEpaBEHCTBA

Jlunelinple, KBaJpaTHBIC, JIPOOHO-
JIMHEHHBIC YPAaBHEHMs U HEPABEHCTBA

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 1.6
CucreMsl ypaBHEHUN U
HEpPaBEHCTB

Copepxanue yueOHOro MaTrepuasa

Crioco0bI pelieHns CUCTEM JIMHEHHBIX
ypaBHeHuH. [Tonsarus: maTpuna 2x2 u
3x3,

omnpeAenuTeNb ~ Marpuipl.  Meton
l'aycca.  Cucrembl  HETUHEHWHBIX
ypaBHeHUM. CUCTEMBI

HEPaBEHCTB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 1.7
BxonHO KOHTPOJIb

Copepxanue yueOHOro MaTepuasa

Boruucnennss u
YpaBHeHus u
I'eomeTpus Ha
IJIOCKOCTH

npeoOpa3oBaHuUs.
HEPaBEHCTBA.

KonTponbnas pabota

Pa3znen 2 [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

20

Tema 2.1.
OCHOBHBIE TTOHSTHUSA
CTEPEOMETPHUH.
Pacnonoxenue npsMsIx U
IJIOCKOCTEeM

Cogepxanue yueOHOro MaTrepuana

[Ipeamer crepeomerpuu. OCHOBHBIE
NOHATHS (TOYKA, IPsIMasi, MIOCKOCTb,
npocTpancTBO). OCHOBHBIE AKCHOMBI
crepeomerpuu. [lepecekarommuecs,
[apajuleJIbHbIE M CKPEILMBAIOIINECS
npsimpie.  [Ipu3Hak W CBOMCTBO
CKPEIIUBAIOIINXCS

MPSIMBIX. OcHOBHbIE
MIPOCTPAHCTBEHHBIE (DUTYPHI.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.2.
[TapannensHOCTH
MPSIMBIX,
IIPSIMOM M TUIOCKOCTH,
IJIOCKOCTEN

Cogepxanue yaeOHOTro MaTepuana

[TapannensHble TpsiMasi U TIOCKOCTb.
Omnpenenenue. [Ipuznak. CpoiicTBa (¢
nokazatenbcTBoM).  [lapamnensHbie
mwiockoctd. Omnpenenenue. [IpusHak.
CsoticTBa (¢

JIOKa3aTeNIbCTBOM). TeTpasp u ero
saneMmeHThl. [lapannenenunen u ero
AIIEMEHTHI.

CBoiicTBa MPOTHUBOMOIOXKHBIX TpaHel
W JuaroHajed mapajuiesienunesa.
ITocTpoenue

ceueHuil. Pemmenue 3agauy.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.3.
[lepnenuKyISIpHOCTH
MPSIMBIX, IPSIMOMN U
IIIOCKOCTH, TNIOCKOCTEH

CogepxaHue yaeOHOTO MaTepuana

[lepnenaukynspHbie
[TapautensHbIe
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH.
MEPIEHAUKYJISIPHOCTH

MIpsIMBIE.
IpsIMBIE,

ITpusHax
NpsSIMOM |

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




IUIOCKOCTH. JI0Ka3aTenbCTBO.

[lepnenaukysmsp u HaKJIOHHAs.
[TepnienauKynsipHBIE IIJIOCKOCTH.
IIpusnax

MEePHECHANKYJISIPHOCTH  THIOCKOCTEH.
JlokazaTenbCcTBO.

Paccrosnaus B IIPOCTPAHCTBEC

KomOuHupoBanHoOe 3aHATHE

Tema 2.4. ConepxaHue yaeOHOT0o MaTepuaa
Teopema o Tpex Teopema O Tpex NepHEHIUKYISApax.
HEPHCHINKYIIApaX Jloka3arenbCTBO. Yron MEXKTY
psIMOH 1 4
IJIOCKOCTBIO. Yron MEXKIY
IIJIOCKOCTSIMU
KomOuHupoBanHoe 3aHATHE
Tema 2.5. [TpodeccnonanbHO-OpHUEHTHPOBAHHOE
[TapanneneHsle, cojiepKaHue (comepxanue
MepIEHIUKYIISIPHBIE, IIPUKIIATHOTO
CKpELIMBAIOIINEC MOAYJIs
MpsMbIE AKCHOMBI CTEPEOMETPUU.
IleprieHAUKYIAPHOCTE  NPAMOU U 4
IJIOCKOCTH,
NapajyieIbHOCTh  JBYX  MpPSIMBIX,
MEePIEHINKYIISIPHBIX IUIOCKOCTH,
NepHEHIUKYISIPHOCTh
IIJIOCKOCTEN
[IpakTuueckoe 3aHsTHE
Tema 2.6. Cogepxanue yueOHOro MaTepuana
Pemenne 3anau. Ipsmeie | Pacrionoxenue IIPSMBIX u
u MJIOCKOCTEM B MPOCTPAHCTBE.
IITIOCKOCTH B IlepneH qUKyYIAPHOCTD U 5
HPOCTPAaHCTBE MapaJuIeIbHOCTh IIPSIMBIX u
IJIOCKOCTEM. CxkpemmBaroiuecs
IpsIMbIE
KonTponbhas pabota
Pa3nes 3. KoopanHaTsl M BEeKTOPbI 16
Tewma 3.1 Coneprkanue ydeOHOro MaTepuana
JlexapToBbI KOOPIMHATBI | JleKapTOBHI KOOPAUHATHI B
B npoctpaHcTse. IIpocrenimue 3anaun B
HIPOCTPaHCTBE. KOOPJWHATAX. 4
Paccrosinue PaccrositHue mexny IByMs TOYKaMH,
MEXAY ABYMSA TOUKAMU. | goOpAWHATHI CEPEANHBI OTPE3KA
KoopauHaTel cepe/inHbl | KoMGUHIPOBAHHOE 3aHSATHE OK-02, OK-03,
OTpe3Ka OK-04, OK-07
Tema 3.2 Coneprxanue yueOHOro MaTepuaa
Bexropsr B BekTopsr B mpoctpanctBe. CroxeHue
HPOCTPaHCTBE. Y BBIUATAHUE BEKTOPOB. Y MHOKECHHE
Yrom Mex/y BEKTOpPaMH. | pekTopa Ha 6
Cxansproe gyuciao. KoMmIiulaHapHble — BEKTOPBI.
TIPOM3BCIICHUC CxansipHO€ TMPOM3BEICHHE BEKTOPOB.

BEKTOPOB

Paznoxxenne




BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaMm. KoopaunaTtel  BekTopa,
CKaJIspHOE

IIPOU3BEICHUE BEKTOpPOB B
KOOpJMHATaXx, yroi MEXIY
BEKTOPAMH, YTOJI MEKY IIPSIMOU

U IUIOCKOCTBIO,  Yrol  MEXAY

MJIOCKOCTSIMU. Y paBHEHUE TUIOCKOCTH.
['eomeTpuyeckumit
CMBICJI OIIpeieNTuTeNs 2X2

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.3
[IpakTuko-
OpUEHTUPOBAHHBIE
3a/1a4u
Ha KOOPJIWHATHOU
IJIOCKOCTH

[TpodeccnonanbHO-OPHEHTUPOBAHHOE
cofiepKaHue (conmepxanue
NPUKJIaJHOTO

MOJTYJIs1)

Koopaunarnas IJIOCKOCTB.
Beruucnenue paccTosiHun U
Iioniael Ha IIIOCKOCTH.
KonnyecTBeHHBIE pacyeTsl

HpaKTqucxoe 3aHATUC

Tema 3.4
Pemenue 3amay.
Koopaunats! u BEKTOPEI

Coneprxkanue yaeOHOro Matepuana

JlexapToBbl KOOPIUHATHI B
MIPOCTPAHCTBE. Bexkropsl B
npoctpanctBe. ClioKeHUE 1
BBIYUTAHUE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha uyucio. KomianapHsle
BEKTOPBI.

CkassipHOE IPOU3BEICHUE BEKTOPOB.
Pasnoxenune Bekropa 1O  TpeM
HEKOMIUTAHAPHBIM

BekTtopaM. IlIpocreiimme 3agaun B
KoopauHarax. KoopauHaTel BEKTOpa,
paccTostHue

MEXy TOYKaMH, KOOPJIMHATHI
CepenMHbI OTpe3Ka, CKaJIsIpHOE
IIPOU3BEJICHUE BEKTOPOB

B KOOpJAMHATAaX, Yrol  MEXIy
BEKTOPAMH, Yrojl MEXIy MpsIMOH U
IIJIOCKOCTBIO, YTOJI

MEXY MIIOCKOCTSIMU

KonrpomnsHas padora

Paznen 4. OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckue

GyHkumnu

40

Tema 4.1
Tpuronomerpuueckue
(GYHKIMN TPOU3BOIBLHOTO
yria, yucia. Pagnannas
u
rpaaycHas Mepa yria

CogepxaHue yaeOHOTO MaTepuana

Panguannas wMepa yrma. IloBopor
TOYKM BOKpPYI Hadaja KOOpAMWHAT.
Ornpenenenue

CHHyCa, KOCHUHYyCa, TaHIE€HCa U
KOTaHI'€HCa. 3HaKM CHHYCa, KOCUHYCA,
TaHIeHCa U

KOTaHI'€HCa 1o YETBEPTSIM.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07




3aBUCHUMOCTE MEXKIY
KOCI/IHyCOM, TAHTCHCOM U
KOTAHT€HCOM OJTHOTO M TOTO )K€ yria

CHUHYCOM,

KomOuHupoBanHoe 3aHATHE

Tema 4.2
OcHOBHbIE
TPUTOHOMETPUUECKHE
TOKJIECTBA.
DopMyIIbI IPUBEICHUS

Conepxanue yaeOHOro MaTepraia

Tpuronomerpuueckue
Cunyc,  KocuHYC,
KOTaHI'€HC YIJIOB O U - (L.
DopMyJIbl IPUBEACHUS

TOXAECTBA.
TaHI'CHC nu

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.3
CuHyc, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTH JIBYX
YIJI0B
CHUHYC ¥ KOCHHYC
JIIBOMHOTO
yriia. DopMyiisl
IIOJIOBUHHOTO yrijia

Copepxanue yueOHOro MaTrepuasa

Cymma 1 pa3HoCTh cuHycoB. CymMma u
pasHocTh  KocuHycoB. CHHYC H
KOCUHYC JBOMHOIO

yriaa. PopMyisl IOJOBHHHOIO YIUIA.

[TpeobpazoBanus CYMMBI
TPUTOHOMETPUUYECKUX
byHKIIMIE B TpoU3BENEHUE U

MPOMU3BEJCHUS B CyMMY. BoipaxkeHne
TPUTOHOMETPHYECKUX (QYHKIUI yepe3
TAHT€HC MOJIOBUHHOT'O APTyMEHTA.
[IpeobpazoBanms MPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKCHUHN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4
@DyHKINH, UX CBOWCTBA.

Cogepxanue yueOHOro MaTrepuana

O6nactp ompenenaeHuss ¥ MHOXKECTBO

CrniocoObl 3aanus 3HaueHuil  QyHkumii.  YETHOCTS,
ynxuui HEUYETHOCTD,
nepuouYHocTh (GyHKIUNA. CrocoOb!
3aaHusl QYHKIUI
Komb6unupoBanHoe 3aHsdTue
Tema 4.5 Copneprxanue yueOHOro MaTepuaia
Tpuronomerpudeckie | O6macTh ONpejieNieHHs ¥ MHOXKECTBO
(byHKIMH, HX CBOWCTBA M | 3HaveHwit TPUTOHOMETPUYECKUX
rpaduku GbyHKUIN.
YETHOCTD, HEUYETHOCTD,
NEPUOANYHOCTD
TPUTOHOMETPHUUECKHUX GbyHKIU.
CaolicTBa 1
rpaduku QyHKIMM y = cos X, y = sin
X, y=1gX, y=ctgXx.
Komb6unupoBanHoe 3aHsaTue
Tema 4.6 Copnepxanue yueOHOro Marepuaa
IIpeobpazoanme Cxatue u pacTsikeHue TpaduKoB
rpaduKoB TPUTOHOMETPUUYECKUX (YHKLIUH.
TPUTOHOMETPUUCCKUX | [[peoOpazoBaHue rpadukoB
ymxmit TPUTOHOMETPUUYECKUX (PYHKLIUH
[IpakTHueckoe 3aHsATHE
Tema 4.7 [TpodeccrnonanbHO-OpHEHTHPOBAHHOE
Onwucanue CoJIep)KaHue (conepxanue




[Tpon3BOACTBEHHBIX
MIPOIIECCOB C TOMOIIIBIO
rpa¢gukoB QyHKITHI

MIPUKJIATHOTO
MOYJIs1)

Hcnons3oBanne CBOMCTB
TPUTOHOMETPUYECKUX  (YHKIUH B
po¢eCCHOHAIBHBIX 4

3aJa4ax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Coneprkanue ydeOHOro MaTepuaia
O6parHeie Ob6parHbie TPUTOHOMETPUYECKHUE
TPUTOHOMETPUYCCKUE | ynkuuu. VX cBolcTBa U rpaduku
yHKIHH KoMmOuHupOBaHHOE 3aHATHE
Tema 4.9 CopepxaHue yaeOHOT0 MaTepuaa
TpuroHomeTpu4eckue | YpapHeHue cos X = a. YpaBHEHHE Sin
YpaBHCHUA U X = a. YpaBHeHHE tg X = a, ctg X = a.
HEpaBeHCTBA Pemicare
TPUTOHOMETPHUYECKHUX ypaBHEHUN
OCHOBHBIX TUIIOB: IPOCTEUIIINE
TPUTOHOMETPHYECKHE ypaBHEHUS,
CBOJISIIITUECS K KBaJPaTHBIM,
peliaemMbie
pa3IoKEeHUEM Ha MHOXHUTEIH,
OJIHOPOJHBIE.
IIpocreiimine  TPUTOHOMETPUUYECKHE
HEPAaBEHCTBA
KomOuHupoBanHoe 3aHATHE
Tema 4.10 Coneprxkanue yaeOHOro MaTepuana
Cucremsl Cucremsl MIPOCTEUIINX
TPUIOHOMETPUYCCKUX | TPUTOHOMETPUYECKUX YPaBHEHUMU
YPpaBHEHHH Komb6unnpoBaHHoe 3aHATHE
Tema 4.11 Coneprxkanue y4eOHOT0 MaTepuana
Pemienne 3a1a4. OCHOBBI Hpeo6pagOBaHHe
TPUIOHOMETPHU. TPUTOHOMETPUYECKUX  BBIPAKCHUM.
TpuroHoMeTpH4eCKHe | PerieHne TPUrOHOMETPUYECKHX
yHxIIH YpaBHEHUI U HEPABEHCTB B TOM YHUCIIE

C MCII0JIb30BaHHEM CBOMCTB (DYHKIIMH.

KonTponbhas pabota

Pasnea 5. KommiekcHbie Yucja

Tema 5.1
KomMmruiekcHbie yncia

Coneprkanue ydeOHOro MaTepuana

IlonsiTHE  KOMIUIEKCHOTO  4YHCIA.
ComnpsikeHHble KOMIUIEKCHBIE YHCIIa,
MOJyJb U

apryMeHT  KOMIUIEKCHOTO  YHCIA.
dopma 3anrcH KOMIUIEKCHOTO YHCIIa
(reomerpuueckas,
TPUTOHOMETPHUYECKAS,
anreOpanyeckas). ApupmeTndeckue
JIEHCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.2
IIpumeHeHue

Coneprkanne yaeOHOT0 MaTepuana

BelltonHeHNEe pacyeToB C IMOMOUIBIO




KOMIIJICKCHBIX
YUCCJI

KOMIUIEKCHBIX [Tpumepsl
HCIIOJIb30BaHUS

KOMIIJICKCHBIX YUCECII

YHUCCII.

HpaKTI/I‘-IeCKOG 3aHATUC

Paznen 6. [IponsBogHas GyHKIHM, ee MPUMEHEHHE 40
Tema 6.1 CopepxaHue yaeOHOro Marepuaa
[TonsiTue nmponsBonHONU. | OmnpeneicHue YHUCIIOBOU
®opMmyibl U IpaBUiIa MOCJIEIOBATEIBHOCTA M CIIOCOOBI ee
mubdepenupoBanus | 3amanus. CBoiicTBa
YU CJIOBBIX IIOCJIEI0BATEIbHOCTEM.
Onpenenenue npezena
I10CJIEI0BATEIBHOCTH.
Beruucnenue IIPEJEIIoB
MOCJIEN0BATEIbHOCTEM. [Ipenen 2
(GbyHKIIMHM Ha OECKOHEYHOCTH.
[Tpenen byHKIMN B TOUKE.
[Tpupamenue apryMeHTa.
[Tpupamenue pynkuuu. 3agauu,
HPUBOASIINE K HOHATHUIO
IIPOU3BOIHOM. Omnpenenenue
POU3BOIHON. AJITOPUTM
OTBICKaHUS ITPOU3BOJHOU
KomOuHMpOBaHHOE 3aHIATHEO
Tema 6.2 Conepxanne yaebHoro marepuabia
IIpousBoHbie CyMMBI, | DOpMYIIBI maddepeHIpOBaHUSI. 6
pasnoctu npoussenaeHus, | [pasuna quddepenumupoBanus
4acTHOTO Kom0OuHMpoBaHHOE 3aHATHE
Tema 6.3 CopepxaHue yaeOHOro Marepuaa
[IpousBogHBIC OnpenencHue CIOKHOW — (PYHKIIHH.
TPUTOHOMETPUYECKHMX | [Ipon3BogHAs TPUTOHOMETPUUECKHUX 6
¢bynkunit. [IponsBogHas | GpyHKIHA.
CJIOKHOW (PyHKIIMU ITpon3BoiHas CI0XKHON (QYHKIIUU
Kom0OuHMpoBaHHOE 3aHATHE
Tema 6.4 Coneprkanue yueOHOro MaTepuaa
ITonsTHE O [Tonatne HempepbIBHOW  (QYHKIMH.
HENPEPBIBHOCTU CBoiicTBa HenpepbIBHOW (DYHKIIMH.
¢byskun. Meton CBs3b MEXY
UHTEPBAJIOB HENPEPBIBHOCTHIO ul2
b depeHIMPYyeMOCThI0 (DYHKIIMU B
TOYKE. AJTOPUTM PELLIEHUS
HEPAaBEHCTB METOJIOM MHTEPBAJIOB
Kom0OuHMpoBaHHOE 3aHATHE
Tema 6.5 Coneprkanue yueOHOro MaTepuaia
I'eomerpuueckuii u I'eomerpuuecknii CMBICII
¢bu3nvecKkuit CMbICI NPOU3BOJHOW (QYHKIUMH — YIJIOBOM
MTPOU3BOIHOMN KO3 UIIUEHT
KacaTeabHON K rpaduky (yHKIHH B 4

TOYKE. YpaBHEHHE KacaTeJIbHOH K
rpaduxy

GyHKIUU. AJTOPUTM  COCTaBIICHUS
yYpaBHEHMsI KacaTeNbHOW K Tpaduky

dynxumnn y=f(x)

OK-01, OK-02,
OK-03, OK-04,
OK-05,
OK-06, OK-07




KomMmOnHMpOBaHHOE 3aHATHE

Tema 6.6
dusnyeckuii cMBICH
MPOU3BOAHOM B

CopepxaHue yaeOHOro Marepuaa

duznuecknii (MEXaHUYECKHI) CMBICT
IIPOU3BOJHOMN - MTHOBEHHAas

npodeccnoHambHbIX CKOPOCTh B MOMEHT
3aja4ax BpemeHHu t: v =S’ (1)
[TpakTueckoe 3anarue
Tema 6.7 CopepxaHue yaeOHOro Marepuasa
MOHOTOHHOCTh Bospacranue u yObiBaHue (QyHKIHH,
(G yHKITHH. COOTBETCTBUE BO3pACTaHUS u
Touku s3KCcTpEeMyMa yObIBaHUS (QYHKIIUH
3HaKy MIPOU3BOAHOM. [TonsiTne
MPOM3BOJHONM  BBICHIETO  MOPSAIKA,

COOTBETCTBHUE 3HAKa
BTOPOM MPOU3BOJHON BBIMYKJIOCTH
(BorHyTOoCTH) (YHKIMHM Ha OTpE3Ke.
3ajauu Ha

MakCUMyM W MuUHUMYyM. [lonsatue

aCUMIITOTHI, CIOCO0BI ux
omnpeneneHus. AIropuTm
WCCIIEJOBAHMUS byHKIMN u

MOCTPOCHUS €€ rpaduKa ¢ MOMOIIBIO
MPOU3BOHOM.
JpobHo-nunelinas GyHKuus

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.8
Hccnenoanne GyHKnii
u
MOCTPOCHHE TPAPHUKOB

CopepxaHue yaueOHOro Marepuaa

Uccnenosanue byHKIMH Ha
MOHOTOHHOCTh u MOCTPOCHUE
rpaguKoB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 Hanbombimree u

Copneprkanne y4eOHOro Matepuana

HavMeHblIee 3HaueHus: | Haxoxnenue HauOOJIBIIEr0 U
byHKIMHA HAaUMEHBIIETO 3HAYEHUH (QYHKIMH,
IIOCTPOCHHE
rpadukos MHOT'O4JICHOB c
HCII0JIb30BaHNEM anmapara
MaTEeMaTHYECKOro aHajln3a
KomOuHupoBaHHOe 3aHATHE
Tema 6.10 [TpodeccnonanbHO-OpHUEHTHPOBAHHOE
Haxoxnenne coJiepiKaHue (comepxanue
ONTUMAJILHOTO MIPUKIIATHOTO
pe3yJipTaTa ¢ MOJTyJIs)
MIOMOIIBIO TPOM3BOHON | Haumenbiee U HanOoJbIIee

B 3HaYeHue PyHKINUU
NPaKTHYCCKUX 3aa49ax | [IpakTMYECKOE 3aHATHE
Tema 6.11 Copneprkanne ydeOHOTo MaTepuana

Pemenue 3amad.
[TpousBoaHas GyHKIMH,
ee
MIPUMEHEHHNE

dopmyisl u npaBuia
muddepennmpoBanus. Mccnenosanue
(GYHKIUH C TOMOIIBIO

MIPOU3BOIHOM. HauGoms1ee u
HaMMEHblIIee 3HaYeHUs! PYHKIUHU

KonTponbhas pabota




Pazngen 7. MHOTOrpaHHMKY M TeJia BpalleHUs!
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Tema 7.1 Coneprkanue yueOHOro MaTepuaa
Bepmunsl, pebpa, rpann | [Tonstue MHOTOIpaHHUKA. Ero
MHOTOTpaHHHUKA AIIEMEHTHI: BEpIIMHBI, pedpa, TPaHH.
JlnaroHais. 2
Ceuenue. Brpinykible U HEBBITYKIIbIE
MHOTI'OI'PaHHUKHI
KoMm0OuHMpoBaHHOE 3aHATHE
Tema 7.2 Cogepkanue y4eOHOro MaTepuasa
IIpusma, ee Ilonstne npusmbel. Ee ocHOBaHus u
COCTAaBJISAOLINE, OokoBble TpaHu. BbicoTa npU3MBL
ceuenue. [Ipsamas u [Tpsimas u 2
IpaBUJIbHAS IPU3MBI HakJOHHasg mnpu3Ma. llpaBunbpHas
npusma. Ee ceuenue
KoM0OuHMpoBaHHOE 3aHATHE
Tema 7.3 Coneprkanue yueOHOro MaTepuaia
[Tapamtenenunen, Kyo. [Tapannenenunen, CBOMCTBA
Ceuenue ky0a, MPAMOYTOIBHOTO  MapaieNenunena, |
napajuiejenumneaa KyO. CeueHnue KyOa,
napajjesenunesa
Kom0uHupoBaHHOE 3aHATHE
Tema 7.4 Coneprkanue yueOHOro MaTepuaia
IInpamuna, ee [Tupamuna u ee snemeHThl. CeueHue
COCTaBJIAIOLIUE, CEYEHME. | mupamMuabl. [lpaBunbHas nHupamMuia. 2
IIpaBunpHasg nupamuga. | YcedyeHHas
YceueHHas nupamuia nupamuia
Kom0uHupoBaHHOE 3aHATHE
Tema 7.5 Cogneprkanue ydeOHOro Marepuana
boxkoBas u nonnHas IImomans,  OOKOBOM W ITOJHOMR 5
IIOBEPXHOCTE IIPU3MEL, | TOBEPXHOCTH NPU3MBI, MUPAMUIbI
MIUPAMMIBI KomOuHnpoBaHHOe 3aHATHE
Tema 7.6 Copneprkanne ydeOHOro Matepuana
Cummerpus B Kyoe, CuMMeTpUsT OTHOCHUTEIBHO TOYKH,
napasuiesienumene, npsiMol, TuiockocTu. CUMMETpHs B 9
IpU3Me, KyOe, mapamienenumnene, MpU3ME,
nupamue UpaMuJie
KomOuHupoBaHHOe 3aHATHE
Tema 7.7 [TpodeccnonanbHO-OpHUEHTHPOBAHHOE
[Tpumepel cUMMETpPUIA B | COZIEpIKaHUE (comepxanue
npodeccuu MIPUKJIAJTHOTO MOJTYJISA) 6
CumMeTpus B IpUpOJIe, apXUTEKTYPE,
TEXHUKE, B OBITY
IIpakTHueckoe 3aHsTHE
Tema 7.8 Coneprkanue yueOHOro MaTepuaia
[IpaBunpHbIE [TonsiTne MIPaBUJIBLHOTO
MHOTOTPaHHMKH, UX MHOT'OTpaHHHKA. Cgoiictna | 2
CBOICcTBa IIPABWJIBHBIX MHOTOI'PAaHHUKOB
ITpakTHueckoe 3aHsATHE
Tema 7.9 Copnepkanne yaeOHOro MaTepuana
[umuuap, ero Humuaap u ero snementhl. Ceuenue | 2

cocrasirone. CeyeHue

HUJIIMHApA (HapaJ'IJ'ICJ'ILHOC OCHOBAHUIO

OK-01, OK-02,
OKO03, OK-04, OK-
05,

OK-06, OK-07




UWIMHIpA u ocu). Pa3zBepTka nununapa
KomOuHupoBaHHOE 3aHATHE
Tema 7.10 [TpodeccnonalbHO-OPUEHTHPOBAHHOE
Komnyc, ero coJiepyKaHue (conepxanue
COCTaBJISIIOLIHE. MPUKJIATHOTO MOJYJIS
Ceuenue koHyca Konyc u ero snementsl. CeueHue
KOHyca (mapajuielbHOE OCHOBaHUIO U | 4
MPOXOJIAILEE yepes BEpIINHY),
KOHHYEeCKHe cedeHus. Pa3BepTka
KOHyca
Komb6unupoBanHoe 3anarue
Tema 7.11 CopepxaHue yaeOHOro Marepuaa
VY cedueHHbI KOHYC. VYceuennslii konyc. Ero o6pasyromas
Ceuenue u Bbicora. CeueHue YyCEUEHHOTO | 2
YCEUEeHHOT0 KOHYCa KOHyca
KombOunnpoBanHoe 3aHatue
Tema 7.12 Cogneprkanue ydeOHOro Marepuana
[Iap u cdepa, ux [Tap u chepa. B3anmuoe
ceueHus pacrionokeHre cepbl U TUIOCKOCTH. | 2
Ceuenue mapa, chepbl
Kom0uHupoBaHHOE 3aHATHE
Tema 7.13 CopepxaHue yaueOHOro Marepuaa
[TonsTue 06 0OBEME [Tonsatue 06 oObeme Ttema. OObeM
Tena. KyOa u MPSIMOYTOJIBHOTO
OtHomeHnne 00beMOB | mapasuienenuiena. Oobem
MOI0OHBIX TEJ npusMbl U nuiauHapa. OtHomieHue | 4
00BEMOB OJOOHBIX TeJL
['eomeTpuyeckuit CMBICTT
onpenenuTens 3-ro nopsiaKa
Kom0OuHMpoBaHHOE 3aHATHE
Tema 7.14 CopepxaHue yaeOHOro MaTrepuana
OO6beMbl U MIIOLAAH O06bemMbl mupaMubl 1 KoHyca. O0beM 2
MOBEPXHOCTEHN Tel mapa. [lnomaau nosepxHocreit Ten
Kom06uHMpoBaHHOE 3aHATHE
Tema 7.15 CopepxaHue yaeOHOro MaTepuana
KomOunamun KomMOuHaimu reoMmeTpruieckux el 4
MHOTOTPaHHHMKOB M T€Nl | [IpakTHYecKOe 3aHATHE
BpaICHHS
Tema 7.16 Coneprkanue yueOHOro MaTepuaa
I'eomeTpuueckue Ucnonp3oBanne KOMOHWHAIIHA
KOMOMHAIMK Ha MHOTOTPAHHIKOB M TEIl BPAWICHAS B | 4
MIPAKTUKE MPAKTUKO - OPHUEHTUPOBAHHBIX
3aavyax
[TpakTHyeckoe 3aHsTHE
Tema 7.17 Copneprkanne ydeOHOTo MaTepuana
Pemenue 3anay. OO6bemMBbl M IIIOLIA[M TOBEPXHOCTU 9
MHOrorpaHHMKH 1 T€jla | MHOTOTPAaHHHUKOB U TEJ BPAIICHUS
BpaIlICHUS KonTponbnas pabota
Pa3nen 8. [lepBoodpa3nas pyHKUIMH, ee MPUMEHEHHE 14 OK-01,
Tema 8.1 Coneprkanue yueOHOro MaTepuaia 9 OK-02,
[lepBoobpasHas 3amaya O BOCCTAHOBJEHMH 3aKOHA OK-03,




GyHKIIHH. JIBIDKCHUSI TI0O HW3BECTHOM CKOPOCTH. OK-04,
ITpaBuna HaxoxnaeHus | [lonstue MHTETPUPOBAHUS. OK-05,
epBOOOPa3HBIX O3HakoMIICHHE c MTOHSATHEM OK-06,
UHTETpaja ¥ MEepBOOOpa3HON Juis OK-07
¢byakuun y=f(x). Pemenue 3amay Ha
CBSI3b nepBooOpazHon u ee
MIPOU3BOTHOM, BBIUHCJICHHE
nepBOOOPa3HOIA ISt JTAHHOM
byakuun.  Tabmuma  dgopmyn s
HaXO0X/IECHUs epBOOOPA3HBIX.
W3ydyeHue mpaBWwia  BBIYMCICHUS
nepBooOpa3HOI
Komb6unupoBanHoe 3aHarue
Tema 8.2 CopepxaHue yaeOHOro Marepuaa
[Tnomane 3amauy, NPUBOIAIIME K TOHSATHIO
KPUBOJMHEHHOU ONpEAEIEHHOr0  MHTEerpaja — O
Tpaneuun. opmyna BBIUHCIICHUH IUIOIIAN
Herotona — JIeiiOHUIIa | KPUBOJMHEHHOM Tpaneuuu, 0
nepeMenieHnu Touku. [Tonstue 2
OIIpEeAEIEHHOIO UHTETpaa.
I'eomerpuueckuiit. u  QU3NYCECKUI
CMBICI  OIPENEICHHOIO0 HHTErpaa.
®opmyna Hetotona - Jleitbuuna
Kom0OuHMpoBaHHOE 3aHATHE
Tewma 8.3 CopepxaHue yaeOHOro Marepuaa
Heonpenenennsiii u [Tonsitue HEONPE/IENEHHOTO |
oTpeeNIeHHBIH WHTETpaa
WHTETPAJIbI Komb6unnpoBanHoe 3aHatue
Tewma 8.4 Cogneprkanue ydeOHOro Marepuana
[NonsiTue 06 I'eomeTpuyeckui CMBICIT
OTpeieIEHHOM OTIpeNIeNIEHHOT0 MHTETpaa 5
MHTErpajie Kak miomand | KoMOMHHUPOBaHHOE 3aHATHE
KPUBOJMHEHHOU
Tpanenuu
Tewma 8.5 [TpodeccuonanbHO -
OnpeneneHHbI HHTETpal | OPUEHTUPOBAHHOE cojiep>kaHue
B (comepxxaHue MPUKIATHOTO
KU3HU MOJTyJIs)
I'eomerpuuecknii CMBICII
omnpeneneHHoro unrerpana. ®opmyna | 4
Hetotona - JleiiOHuna.
Pemenne 3agau  Ha TIpUMEHEHHE
MHTETpaia ISt BBIYUCIICHUS
(bU3MUEeCKUX BEJTMYMH U TUIOIAAeH
IIpakTHueckoe 3aHsTHE
Tema 8.6 Coneprkanue yueOHOro MaTepuaia
Pemenue 3anay. [lepBoobOpasnas ¢ynkuuu. Ilpasuia
[TepBooOpaznas HaXOXJeHus nepBooOpazHbix. Ee |2
byHKINH, IIPUMEHEHUE
€€ IPUMEHEHUE KonrponsHas paborta
Pa3nen 9. Crenenn n kopuu. CrenenHas QyHKIus 18 OK-01,
Tema 9.1 \ Copnepkanne yaeOHOro MaTepuana 4 OK-02,




Crenennas ¢yakuus, ee | [loHaTne KOpHS n-0il CTENEHU U3 OK-03,
CBOMCTBA JIEUCTBUTEIBHOrO 4ucia. OyHKIUU y OK-04,
= VX n umx cBoiictBa U rpaduKy. OK-05,
CBolicTBa KOpHsI -0l CTENEHU OK-07
Komb6unupoBanHoe 3anarue
Tema 9.2 CopepxaHue yaeOHOro Marepuasa
[Ipeobpa3zoBanue [IpeoOpazoBanrue  HppalMOHAIBHBIX 4
BBIPAXKEHUH C KOPHSIMU | BBIpKECHHI
N-0i1 cTeneHn Komb6unupoBanHoe 3anarue
Tema 9.3 CopepxaHue yaeOHOro Marepuaa
CBoiicTBa CTENEHU C [TonsiTie  cTemeHn ¢ JTFOOBIM
palMOHaIbHBIM U paroHaIbHBIM moKazaTenem. | ,,
NEUCTBUTEIHLHBIM Crernennbie QyHKIIMH, UX CBOWCTBA U
MOKa3aTesIMU rpaduku
Kom0OuHMpoBaHHOE 3aHATHE
Tema 9.4 CopepxaHue yueOHOro Marepuala
Pemenne PaBHOCWJIBHOCTE ~ MPpPALMOHAIIBHBIX
HppalMOHATBHBIX YpaBHEHUN M HEpaBeHCTB. MeTObl
YpaBHEHUM U HEPABEHCTB | MX pemeHus. Pemenue | 6
UppPAlMOHATIBHBIX ~ ypaBHEHUH U
HEPABEHCTB
KombOunnpoBanHoe 3aHaTue
Tema 9.5 Cognepkanue ydeOHOro Matepuana
CreneHu ¥ KOpHHU. Onpenenenue cTeneHHOW (QYHKIUU.
CrenenHast QyHKIUS Ucnons3oBanue ee CBOMCTB mpu | /
pellIeHnr ypaBHEHUN 1 HEPaBEHCTB
KonTponbnas pabota
Pa3nea 10. Iloka3zaTenbHas GQyHKIUSA 18
Tema 10.1 CopepxaHue yueOHOro Marepuala
[TokazatenbHas ¢pyHkius, | CTerneHs c MIPOU3BOJIbHBIM
€€ CBOMCTBA JeHCTBUTEIIbHBIM IIOKa3aTEJIEM.
Ornpenenenue [I0Ka3aTeIbHOMI
¢yHkunu, ee cBOWCTBA U TIpaduk.
3HAKOMCTBO C IPUMEHEHUEM 4
nokaszarenbHOl (yHkumMu. Perienue
[I0Ka3aTeJIbHbIX yYpaBHEHUH
(GYHKIMOHAIBHO -  TpapUuecKuM
METOIOM OK-01, OK-02,
KomOuHnpoBaHHOe 3aHATHE OK-03, OK-04,
Tema 10.2 Copnepkanne ydeOHOro MaTepuana OK-05,
Pemenne nokaszarenpHbiX | PerieHue mokasaTenbHBIX ypaBHEHUN OK-07
YPaBHEHMH U HEPABEHCTB | METOJIOM YPAaBHHUBAHUS ITOKa3aTeleH,
METOJIOM
BBEJICHUSA HOBOI1 MIepeMeHHOH, | 8
(GYHKIMOHATBHO -  TpaUuecKum
METOJIOM. PelieHne mnoka3aTeabHbIX
HEPABEHCTB
ITpakTHueckoe 3aHsATHE
Tema 10.3 Cogneprkanne ydeOHOro MaTepuana
CucreMsbl IOKa3aTeNbHBIX | PemieHne cucteM  mokasarelbHbIX | 4
YPaBHEHHH YPaBHEHHH




KomMmOnHMpOBaHHOE 3aHATHE

Tema 10.4
Pemrenue 3agau.
[Toka3zarenbHas QyHKIHS

CopepxaHue yaeOHOro Marepuaa

Pemienue mokaszaTenbHBIX ypaBHEHUM
METO/ZIOM YpaBHUBAHHS TMOKa3aTesien

M METOJIOM  BBEJCHUS  HOBOH | 2
IIEPEMEHHOM. Pemenne
MOKAa3aTeIbHBIX HEPABEHCTB
KonrponbHas padora
Paznen 11. Jlorapudmpl. Jdorapupmudeckasi pyHkuus 30
Tema 11.1 CopepxaHue yaeOHOro Marepuaa
Jlorapudm yucna. Jlorapudm uucna. JlecATHUHBIA W©
Jecatnunblii © HATypaJIbHBIN JIOrapu(PMBbI, YUCIIO € 4
HaTypaJIbHbII KomOunupoBanHoe 3aHATHE
norapugmsl,
YHCIIO €
Tema 11.2 CopepxaHue yaeOHOro Marepuaa
Caoiicta norapudmos. | CoiictBa jorapudmos. Omeparus 6
Onepanus JorapuMUpOBaHUSI.
Jorapu(MUPOBAHUS KomMmOuHupoBanHoe 3aHsaTue
Tema 11.3 CopepxaHue yaueOHOro Marepuaa
Jlorapudmuueckas Jlorapupmuueckass QyHKOUS U €€ 4
¢byHKIMS, ee CBOIICTBa | CBOMCTBA
Kom0uHupoBaHHOE 3aHATHE
Tema 11.4 CopepxaHue yaeOHOro Marepuaa
Pemenue [Tonsitne norapupMuIecKoro
J0rapupMHUECKUX YpaBHEHHUSI. Onepauus
YPaBHEHUI U HEPABEHCTB | MOTCHIMPOBAHUSA. TPH OCHOBHBIX OK-01
METOAa PEUICHHUs JOTapruPMHUECKUX OK-OZ,
YpaBHEHUN: ¢dbyHKIIMOHATBHO- | 8 OK-O3,
rpaduueckui, METO]{ OK-0 4:
NOTEHLMPOBAHUA, METOL  BBEACHUA OK-05,
HOBOM MIEPEMEHHOM. OK-07
Jlorapugmuueckue HepaBeHCTBA
Kom0OuHMpoBaHHOE 3aHATHE
Tema 11.5 Coneprkanue yueOHOro MaTepuaa
Cucremsl Anroputm peuieHus CHUCTEMBI
JorapupMHUECKUX YPaBHEHHUH. PaBHOCWIIBHOCTB 9
YpaBHEHUHU Jorapu(MHUUECKUX  ypaBHEHUN U
HEPABEHCTB
KombOuHMpoBaHHOE 3aHATHE
Tema 11.6 [TpodeccnonanbHO -
Jlorapudmsl B ipupojie U | OpUEHTUPOBAHHOE coJiepKaHue
TEXHHUKE (copepxanue NpuKiIagHoro Mosyis)
[Ipumenenue norapugma. 4
Jlorapudmuueckas crupaib B
IIpUPOJE. Ee MaTeMaTU4eCKue
CBOMCTBA
ITpakTHueckoe 3aHsATHE
Tema 11.7 Cogneprkanne ydeOHOro MaTepuana
Pemenue 3anay. Jlorapugpmuueckas byHKIHA. | 2
Jlorapudmer. Pemenue MPOCTEUIINX




Jlorapudpmuueckas

Jorapu(MUUECKUX ypaBHEHHM

byHKIISA KonrposnbHas pabora
Pa3nen 12. MHokecTBa. DJIeMeHTHI Teopuu rpados 10
Paznen 12. CopepxaHne yaeOHOro Marepuaia
MHuoxecTtBa. OnemMeHThl | [Tonstue MHOJKECTBA.
Teopuu rpadoB [TonMHOXECTBO. Onepanuu c|2
MHO>KECTBAMU
KoM0OuHMpoBaHHOE 3aHATHE
Tema 12.2 [TpodeccnonanbHO -
Onepanuu ¢ OpUEHTUPOBAHHOE coJiep>KaHue
MHOKECTBAMH (coneprkanue npukiIaaHoro Momyss) 9
Onepanuu ¢ MHOXecTBaMHU. Pemienue
NPUKJIAJIHBIX 337124
[TpakTiueckoe 3aHsatue
Tema 12.3 CopepxaHue yaeOHOro MaTepualia
I'pacer [Tonstue rpada. Cps3ubli Trpad, 4
JIEPEBO, MUK rpad Ha TUIOCKOCTH
ITpakTnueckas pabora
Tema 12.4 Cognepkanue ydeOHOro Matepuana
Pemenue 3anay. Onepauuun C MHO>KECTBaMHU.
MmuosxectBa, I'padbl 1 ux | OnMcaHue pealbHBIX CHUTYyallMid C
pUMEHEHHE MIOMOIIII0 MHOXECTB. 2
[Ipumenenue rpadoB K pELICHUIO
3aja4
KonTponbnas pabota
Pa3nes 13. DineMeHThI KOMOMHATOPUKH, CTATHCTUKH U TEOPHHU 26
BepPOSAATHOCTEI
Tema 13.1 Cogneprkanne ydeOHOro Marepuana
OcHOBHbIE TIOHATHUS [lepectanoBKH, pasMeleHns, |,
KOMOWHATOPHUKH COYETaHUsl.
KomOuHupoBaHHOE 3aHsTHE.

Tema 13.2 CopepxaHue yaeOHOro Marepuana
CoOriTHE, BEpOATHOCTh | COBMECTHEBIE u HECOBMECTHBIE
coOpITHA. CriokeHHe U | coObITHS. TeopeMbl O BEpOSTHOCTH

YMHOKEHUE CYMMBI COOBITHIA. YcnosHas
BEPOSATHOCTEN BEPOSTHOCTbD. 3aBucCUMBIE ul4
He3aBHCHUMbIe cOObITHS. TeopeMbl 0 OK-01. OK-02
BEPOATHOCTH MIPOM3BEACHUS OK-03: OK-0 4:
COOBITHH. OK-05. OK-07
KomOuHnpoBaHHOe 3aHATHE ’
Tema 13.3 [TpodeccuonanbHO -
BeposiTHOCTS B OpPUEHTHPOBAHHOE cojiep>KaHue
npodeccrnoHalIbHbBIX (copepxaHue MPUKIATHOTO MOIYJIS
3aavax OtHOCHUTENBbHAS 4YacToTa COOBITHS,
CBOMCTBO ee ycTol4uBocTH. | 4
CraTtuctuyeckoe olpezeeHue
BepoATHOCTH. OIeHKa BEPOSTHOCTU
COOBITHS
IIpakTHueckoe 3aHsTHE
Tema 13.4 Coneprkanue yueOHOro MaTepuaia 4

JuckperHas cinydaiiHas

Bunasr CIyYalHBIX BEJIMYUH.




BCJIMYMHA, 3aKOH €€

Onpenenenne JTUCKPETHOMN

pacnpeneneHus Cly4yallHOM BEJIUYHMHBL. 3aKOH
pacnpezeneHus JTUCKPETHON
CIy4ailHOM BenuM4uHbI. Ee 4nciioBbie
XapaKTePUCTUKU
KomOuHupoBanHoe 3aHsatne
Tema 13.5 Cogeprkanue ydeOHOro MaTepuasa
3agaum marematudeckor | Bapuanmonnsiii psja. [Tomuron gactor
CTaTUCTUKU u rucrorpamma. CtaTucTudeckue 4
XapaKTePUCTHKH psiaa HAOII0JaeMbIX
JTAHHBIX
KomOuHupoBanHoe 3aHATHE
Tema 13.6 [TpodeccuonanbHO -
CocraBnenue Ta0MMIl U1 | OPUEHTUPOBAHHOE coJiepyKaHue
auarpamMm Ha IpakThke | (comepraHue MPUKIaIHOTO
MOJYJIs1)
[TepBuunas o0paboTka
CTaTHCTUYECKUX TaHHBIX. | 4
['padmyeckoe ux npeacTaBiIcHUeE.
Haxoxnenue CpEIHUX
XapaKTEePUCTHK, HaOII0JTaeMBIX
JTAHHBIX
IIpakTHueckoe 3aHsTHE
Tewma 13.7 CopepxaHue yaueOHOro Marepuaa
Pemenue 3anau. DIeMEHTbI KOMOWHATOPHKH.
DNIeMEHThI CoObiTHE, BEpPOSTHOCTH  COOBITHS. 2
KOMOMHaTOPHKH, Crnoxenue u YMHOXEHHUE
CTaTUCTUKH U TEOPUU BEPOATHOCTEMH
BEPOSATHOCTEH KonrpospHas paboTa
Pa3nes 14. YpaBHeHHS M HEPaBEHCTBA 28
Tewma 14.1 Copneprkanne y4eOHOro MaTepuana
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB YpaBHEHUN 51
YpaBHEHUU U HEpPABEHCTB. Onpenenenus.
HEPABEHCTB. OcHOBHBIE TEOPEMBI
OOmmme MeTobl pENIeHUs | paBHOCHIIbHBIX nepexonax B
ypaBHEHMSIX M HepaBeHcTBax. OOmme
METO/Ibl PeIIeHUs
YPaBHEHHM: IEPEXOJ] OT PaBEHCTBA
(GyHKIMI K paBEHCTBY AapryMEHTOB OK-01. OK-02
JUIsI. MOHOTOHHBIX KIIUHA, METOJ ’ ’
Pa3JIOKEHNS Ha MHq(;ZII(HI/ITeJ'II/I’, METO]I OKO03, %12-04’ OK-
BBEICHHUS HOBOH [IEPEMEHHO, ’
(GyHKIMOHAIBHO -  rpaduyecKuit OK-06, OK-07
METO[
KomOuHnpoBaHHOE 3aHATHE
Tema 14.2 Copneprkanne yaeOHOTo MaTepuasa
['padmyeckuit metox O6mue METO/bI penieHus
pelleHns ypaBHEHUH, HEPAaBEHCTB: MEPEXO0Jl OT CpaBHEHUS
HEPABEHCTB 3HAYeHUH QYHKUIUH K 4

CPaBHEHHIO 3HA4YECHHWI apryMEHTOB
JUIS MOHOTOHHBIX ()YHKIMHA, METOJ
UHTEPBAJIOB,  (QYHKIMOHAJIBHO -




rpadudeckuii Meron. [ 'paduyeckuii
METOJ peLICHUs YPAaBHEHUN U

HEPaBEHCTB
KomOuHupoBanHoe 3aHsaTHe
Tema 14.3 Cogepkanue y4eOHOro MaTepuasa
YpaBHeHUS U Onpenenenne wmoxayns. Packpeitue
HEpPaBEHCTBA MOIYJIS o OIIPEACIICHUIO.
C MOAYJIEM IIpocreiimue ypaBHEHUS U
HEPaBEHCTBA c MonyneM. | 4
[Tpumenenune PaBHOCHJIBHBIX

IEpeX0Z0B B OINpPEAEICHHbIX TUIAX
YPaBHEHUH U HEPABEHCTB C MOJYJIEM
KomOuHupoBaHHOe 3aHATHE

Tewma 14.4 CopepxaHue yaeOHOro Marepuaa
VYpaBHeHus u 3HaKOMCTBO c [MapaMETPOM.
HEpaBEHCTBA [Tpocreiimue ypaBHEHUS ulb6

C mapameTpaMu HEPABEHCTBA C NapaMeTPOM
KombOunnpoBanHoe 3aHatue
Tema 14.5 [IpodeccuonanbHo -
CocraBiieHue U pelIeHne | OPUEHTUPOBAHHOE CoJiep>KaHuE
poheCCHOHATBHBIX (copepxkaHKe MPUKIAJIHOTO MOIYJIS 3
3azaq Pemenue TEKCTOBBIX 3a/1a4
C MIOMOUIBIO YPABHEHUM | MPO(ECCHOHAILHOTO COJICPKAHUS
[TpakTiueckue 3aHATH
Tewma 14.6 Copnepxkanne ydeOHOro Marepuana
Pemenue 3anay. OO01mure MeToIbI PeleHus] YpaBHEHUIA.
YpaBHeHUs VYpaBHeHMsT U HepaBeHCTBA C | [
Y HEpaBEHCTBA MOJIyJIEM U C MapaMeTpaMu
[TpakTiueckoe 3aHaTue
ITpomexyrouHas atrectanus (OK3aMeH) 6

BCEI'O 340

3.YCJIOBUSA PEAJIM3AIIMN ITPOTPAMMBI YYEFHOM JIUCITATIIMHDBI
3.1.TpeboBaHusi K MATEPUAJIBLHO - TEXHUYECKOMY 00ecreyeHuIo

Peanuszanus nporpamMmsl AUCHUIIIMHBI OCYLIECTBISIETCSI B y4eOHOW ayJUTOpPUU JUIS
IIPOBEJCHUS TEOPETUYECKUX W TPAKTHUUYECKUX 3aHSITHH, TPYNIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAllMM, TEKYyLIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTalluy, YKOMIUIEKTOBAHHOMN
CHELMATU3UPOBAHHON MeOeNbl0 IO  KOJIMYECTBY OOydaromuxcsi U paboyuM MecToM
npernoaaBaress.

MartepranbHO-TEXHUUECKOE OCHAIIIEHHUE.
WNurepaktuHas nanens EDFLAT EDF86TPO1
Mouno6aok MSI PRO AM242P 14M- 668XRU
PenscoBas cucrema PC-86

3.2 UndopmanuonHoe odecriedenne 00yueHust
Jns peanm3zaiiy mporpaMMbl OMONHOTEUHBIN (POHT 00pa30BaTEIbHON OpPraHU3aAli UMEET MeYaTHbIE

U/UIn 9JICKTPOHHBIC 06p830BaTCJ'ILHLIC )it I/IH(bOpMaI_II/IOHHBIC PECYpPChbI, PCKOMCHAOBAHHLIC IJId
HCIIOJIBb30BaHUs B 06p330BaTeJ'H)HOM npouecce, HE CTapieC MATH JIET C MOMCHTA U3 TaHNA.
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4.KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JTUCIUITJIMHBI

Ob6masi/mpodeccroHabHAs
KOMITCTCHITHSI

Pasnen/Tema

Tun OLlEeHOYHBIX MEPONIPUATUI

OK 01. Beibupath criocoOsr
penieHus 3a1a4
npohecCHOHATBLHOM
JeSITEIbHOCTH
NPUMEHHUTETIBHO

K Pa3IMYHBIM KOHTEKCTaM

P1,Temal.1,1.2,1.3

, 14,1516

P2, Temnr 2.1,2.2,2.3,2.4,
2.5

P 3, Temsr 3.1, 3.2,3.3,3.4
P4, Teme14.1,4.2,4.3,4.4,
45,46,4.7 ,4.8,4.9,4.10,

4.11

P5, Temrr 5.1, 5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7,6.8, 6.9, 6.10,

TectupoBanue;
YcTHbIi onpoc;
MaremaTuueckuit
JIMKTaHT;
NunuBunyanbHas
CaMOCTOATENIbHAs
pabora;
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX paboT;
3amuTa TBOPUYECKUX

6.11 pabor;

P7, Temsr 7.1,7.2,7.3,7.4, 3amura

75,7.6,7.7,7.8,7.9, 7.10, WHIUBUAYaIbHBIX

7.11,7.12, MIPOEKTOB;

7.13,7.14, 7.15, 7.16, 7.17 KoHnTtposbHas pabora;

P 8, Temnl 8.1, 8.2, 8.3, 8.4, Brinonnenue

8.5, 8.6 JK3aMEHAIlMOHHBIX

P9, Temnr 9.1,9.2, 9.3, 3aIaHn.

9.49.5

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temsr 11.1, 11.2, 11.3,

11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4,145,14.6
OK 02. Ucmomp30BaTh P1,Temal.1,1.2,1.3,14, TectupoBanue;
COBPEMEHHBIE CPENICTBA 15,16 YcTHBIN o1poc;
MOMCKA, aHAJIN3a U P2, Temn1 2.1,2.2,2.3,2.4, MaremaTuuecKuit
MHTEpIpEeTALI 25,26 JIuKTaHT;
uHpopmanuu, u P 3, Temsr 3.1,3.2,3.3,3.4 NunuBunyanbHas
uH(pOpPMaIMOHHBIE P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSTEIbHAas
TEXHOJIOTHH I BeIotHenus | 4.5, 4.6, 4.7, 4.8, 4.9, 4.10, pabora;
3aja4 npogecCuoHaIbHON 411 IIpencraBnenue

JCATCIIBHOCTH

P5, Temer 5.1,5.2

pe3yJbTaTOB



https://e.lanbook.com/

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8, 6.9, 6.10,

MPaKTUYECKHUX paboT;
3amuTa TBOPUYECKHUX

6.11 pabor;

P7, Temn 7.1,7.2,7.3,7.4, 3amura

75,7.6,7.7,7.8,7.9, 7.10, WHIUBUTYJIbHBIX

7.11,7.12, MIPOEKTOB;

7.13,7.14, 7.15, 7.16, 7.17 KoHntposnbHas pabora;

P 8, Temnl 8.1, 8.2, 8.3, 8.4, Brinonnenue

8.5, 8.6 JK3aMEHAIIMOHHBIX

P9, Temr1 9.1, 9.2, 9.3, 3aJJaHMH.

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temsr 11.1,11.2, 11.3,

11.4,11.5,11.6,11.7

P12, Temsr 12.1, 12.2, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4,14.5

I1-o/c, 14.6
OK 03. IltanupoBaTh u P1,Temal.1,1.2,1.3,14, TectupoBanue;
peanu3oBbIBaTh coocTBeHHOE | 1.5, 1.6 VYeTHbII 0npoc;
po¢eCCHOHAIBHOE 1 P2, Temrr 2.1,2.2,2.3,2.4, MarteMaTudeCcKui
JUYHOCTHOE Pa3BUTHE, 25,26 JukranT;
MpEeANPUHUMATEIIbCKYIO P 3, Temsr 3.1,3.2,3.3,3.4 NunuBunyansHas
JIESATCILHOCTD B P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSTEIbHAS
npodeccuoHalibHOM cdepe, 45,46,4.7,4.8,4.9, 4.10, pabora;
WCIIOJIb30BaTh 3HAHUS 110 411 [IpencraBnenue
¢unancoBolt rpamoTHOocTU B | P 5, Temsl 5.1, 5.2 pe3ylIbTaToB

PA3JINYHBIX JKU3HCHHBIX
CUTyalusax

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9,6.10 I1-
o/c, 6.11

P7, Temr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7,7.8,7.9,7.10,
7.11,7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temnr 9.1,9.2, 9.3,
94,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4,14.5

MPaKTUYECKUX padoT;
3ammra TBOPYECKUX
pabor;

3ammura
MHJUBUTyaJIbHBIX
MIPOEKTOB,;
KonTponbHast pabora;
Brimonaenue
DK3aMCHAIIMOHHBIX
3amanuil. TectupoBaHue;
Y CTHBIN 0IIpoc;
MarteMaTH4eCKuit
JIuKTaHT;
NunuBunyanbHas
CaMOCTOSATEIbLHAS
pabora;
[IpencraBnenue
pe3yIbTaTOB
MPAKTUIECKHUX PadoT;
3ammTa TBOPYECKUX
pabor;




I1-o/c, 14.6 3amnmra
WHIUBUIYaIbHBIX
MIPOEKTOB;
Konrponbnas pabora;
Brimonaenne
9K3aMEHAIMOHHBIX
3aJaHUH.
OK 04. DddexTuBHO P1,Temal.l,1.2,1.3,14, TectupoBanue;
B3aUMOJIEHCTBOBATH U 15,16 YcTHBIH ompoc;
paboTath B KOJIJIEKTUBE U P2, Temrr 2.1,2.2,2.3,2.4, MarteMaTH4eCKU
KOMaH/e 2.5,2.6 JlukTaHT;
P 3, Temsr 3.1, 3.2,3.3,3.4 NunuBunyansHas
P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSATEIbHAs
45,46,4.7,4.8,4.9,4.10, pabora;
411 [IpencraBnenne
P 5, Temsr 5.1, 5.2 pe3ynbTaToOB

P 6, Temrl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8, 6.9, 6.10,

NPaKTHYECKUX padoT;
3aiuTa TBOPUYECKUX

6.11 pabor;

P7, Tems1 7.1,7.2,7.3,7.4, 3amura

75,7.6,7.7,7.8,7.9, 7.10, WHIUBUAYaIbHBIX

7.11,7.12, MIPOEKTOB;

7.13,7.14, 7.15, 7.16, 7.17 KoHnTtposbHast pabora;

P 8, Temnl 8.1, 8.2, 8.3, 8.4, Brinonnenue

8.5, 8.6 JHK3aMEHAIMOHHBIX

P9, Temr1 9.1, 9.2, 9.3, 3aJaHMI.

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temsr 11.1,11.2, 11.3,

11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4,14.5

IT-o/c, 14.6
OK 05. OcymiecTBasTh P1,Temal.1,1.2,1.3,14, TectupoBanue;
YCTHYIO 15,16 VYeTHBIi onpoc;
Y MINCbMEHHYIO P2, Temn1 2.1,2.2,2.3,2.4, MareMaTu4eCcKui
KOMMYHUKAITUIO Ha 25,26 JukraHT;
TOCYIApCTBEHHOM SI3bIKE P 3, Temsr 3.1, 3.2,3.3,3.4 NunuBunyansHas
Poccniickoit @enepanyu ¢ P4, Teme14.1,4.2,4.3,4.4, CaMOCTOSITEIbHAS
y4eTOM 0COOEHHOCTEH 45,46,4.7,4.8,4.9,4.10, pabora;
COITMATBHOTO M KyJIbTypHOTO | 4.11 [IpencraBnenue
KOHTEKCTa PS5, Temnr 5.1, 5.2 pe3ynbTaToOB

P1,Temal.l,1.2,1.3,1.4,
15,16
P2, Temsr 2.1,2.2,2.3,2.4,
2.5,2.6
P 3, Temni 3.1, 3.2, 3.3, 3.4

MPaKTUYECKUX padoT;
3ammTa TBOPUECKUX
pabor;

3amura
VH/INBUYaJTbHBIX




P4, Tems1 4.1,4.2,4.3, 4.4,
45,46,4.7,4.8,4.9,4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7,6.8, 6.9, 6.10,
6.11

P7, Temn 7.1,7.2,7.3,7.4,
75,76,7.7,7.8,7.9, 7.10,
7.11,7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5,11.6, 11.7

P12, Temsr 12.1,12.2, 12.3,
12.4

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

,13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 145, 14.6

P9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6,11.7

P12, Temsr 12.1, 12.2,12.3
P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5, 13.6

P 14, Temsl 14.1, 14.2, 14.3,
14.4,14.5

IT-o/c, 14.6

MIPOEKTOB;
KonrponbHas pabora;
Brimonaenne
SK3aMCHAIIMOHHEIX
3aJaHUN.

OK 06. ITposiBnsTH
TPaKJIaHCKO-
MaTPUOTUYECKYIO TIO3UITHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHHE Ha
OCHOBE TPaJULIHOHHBIX
00111e4YeTI0BEUeCKIX
LIEHHOCTEH, B TOM YHUCJIE C
y4€TOM TapMOHHU3AIUN
MEKHAI[MOHATBLHBIX U
MEXPEITUTHO3HBIX
OTHOLLIEHUM, TPUMEHSTH
CTaHJAPTHI
AHTUKOPPYMIHOHHOTO

P1,Temal.1,1.2,1.3, 1.4,
15,16

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8, 6.9, 6.10,
6.11

P7, Temn1 7.1,7.2,7.3,7.4,
75,7.6,7.7,7.8,7.9, 7.10,
7.11,7.12,

7.13,7.14, 7.15, 7.16, 7.17
P 8, Temmu! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P 14, Temsl 14.1, 14.2, 14.3,
14.4, 14.5, 14.6

TectupoBanue;

Y CTHBIN 0IIpoc;
MarteMaTH4eCKui
JIuKTaHT;
NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabora;
[IpencraBnenue
pe3yJIbTaTOB
MPAKTUIECKHUX PadoT;
3anmTa TBOPYECKUX
pabor;

3amnmra
WHJUBUTyaJIbHBIX




ITOBEICHUS MIPOEKTOB;
KonrponbHas pabora;
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuN
OK 07. CoaeiicTBOBaTh P1,Temal.1,1.2,1.3, 1.4, TectupoBanue;
COXPaHEHHUIO OKpYKaroIIei 15,16 YcTHBI# onpoc;
cpensl, pecypcocoepexenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, MaremaTnueckui
MIPUMEHSATH 3HAHUS 00 2.5,2.6 JIMKTaHT;
W3MEHEHHMH KIHUMaTa, P 3, Temsr 3.1, 3.2,3.3,3.4 NunuBunyanbHas
MIPUHITUIIEI OEPEHKITMBOTO P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSATEIbHAs
POU3BOJICTBA, dpdexTuBHO | 4.5, 4.6, 4.7, 4.8, 4.9, 4.10, pabora;
JIEWCTBOBATH B 411 [IpencraBnenue
YpE3BbIYANHBIX CUTYALUAX P 5, Temsr 5.1, 5.2 pe3ynbTaToOB

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8, 6.9, 6.10,

NPaKTHYECKUX padoT;
3amuTa TBOPUYECKUX

6.11 pabor;

P7, Temn 7.1,7.2,7.3,7.4, 3ammura
75,7.6,7.7,7.8,7.9, 7.10, WHIUBUAYaIbHBIX
7.11,7.12, MIPOEKTOB;

7.13,7.14, 7.15, 7.16, 7.17 KoHnTtposbHas pabora;
P 8, Temnl 8.1, 8.2, 8.3, 8.4, Brinonnenue

8.5, 8.6 JHK3aMEHAIIMOHHBIX
P9, Temr1 9.1, 9.2, 9.3, 3aJJaHMI.

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4,145,14.6

5.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xonme peanusanuu oOyueHHs] HCHOJIB3YETCsl CMEIIaHHOE O0ydYeHHEe, OCHOBAaHHOE Ha
MHTETpalMi TEXHOJOTUH TPaJUIMOHHOTO M D3JEKTPOHHOTO OOydYeHUus, 3aMEIIeHHH 4YacTH
TPaJUIIMOHHBIX y4eOHBIX (popM 3aHATHH, POopMaMu M BUIAMU B3aUMOJICHCTBUS B JIEKTPOHHOU
00pa3oBaTeNbHOU cpejie.

[TpumMeHstOTCS Clieayrone MoJesid O0y4YeHUs: MepeBepHYThIA KiIacc, KOrja CTYIEHTHI
3HAKOMSATCS C HOBBIM MAaTE€pUaAJIOM MPH MOMOIIH 3JIEKTPOHHBIX PECYPCOB CAMOCTOSTENBHO J10MA,
a Ha ayJIUTOPHBIX 3aHATUSAX MPOUCXOIUT 00CYKJICHHE U3YUYEHHOTO MaTepraa.

OcBoeHnue oOpa3oBaTeNbHON MporpaMmbl O0ECHEUMBAETCA pPECYpPCaMM AJIEKTPOHHOU
UHPOPMaLIMOHHO - o0pa3zoBaTenbHO cpeasl SDO.MIET.RU

B mpouecce o0ydeHus mpu MPOBENCHUM 3aHATUH M JUIS CaMOCTOSITENIbHON paboTh
UCTIOJIB3YIOTCS] BHYTPEHHHE JIEKTPOHHBIE PECYPCHI B pa3IMYHBIX (popmax.

[Ipn mpoBeneHUM 3aHATUNA U Ui CAMOCTOSITENILHOM paOOThl MCIONB3YIOTCS BHEIIHHE
AIIEKTPOHHBIE pECYpChl B hopMax:

- 3JIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:



1. https://resh.edu.ru/
2. https://mob-edu.ru/
3. https://www.mos.ru/city/projects/mesh/

Pabouas nporpamma y4yeOHOM aucuumianHbl «MaTeMaTHKa» IO CHELHaIbHOCTH CPEIHEro
npodeccuonanbHoro  obpazosanuss  09.02.07  «MHopmammoHHBIE ~ TpoLECCH U
IporpaMMHpOBaHUe»  pa3paboTaHa B KoJuleke 3MeKTpoHukd u uHpopmatuku 30.04.2025

rozaa, npotokoJ Ne 6.

JIMCT COI'NTACOBAHUA

Pabouast mporpamMma coritacoBana ¢ fupekTopoM kosuiemka O HUY MUDT

JlupexTop KoJutemka / /C.H. JIuTBuHOBAa /
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