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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCIIUITIJIAHBI
00/.13 MaTemaTuka

1.1. MecTO JUCUMITIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbi:
Juciummaa OOJ1.13 MarteMaTHKa SBJISCTCS 005A3aTCIBHOM YacThIO 00s3aTEIbHBIX
obmeooOpazoBatenbubix guctuind OOIT B cootBerctBun ¢ ®I'OC CIIO mo 38.02.01

DKOHOMHUKA M OyXTalNTepCKHUil yueT (110 OTpacisim).

1.2. Ieap u n1aHupyeMble pe3yJibTAThl 0CBOCHHUS TUCHHMIIUHBI:

Coneprkanue nmporpammbl 00111€00pa30BaTeIbHON JUCIUIUIMHBI MaTEMATHKA HAIPABJIEHO
Ha JIOCTWXKEHHE Pe3yJlbTaTOB €€ M3y4eHHus B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC COO c
yaetoM npodeccuorabHoi HanpaBiaeHHOCTH OI'OC CIIO.

Ocoboe 3HavyeHne AucuuIuIiHa umeeT npu GopmupoBanuu u pazsutuu OK 1, OK 2, OK
3,0K4,0K S5, 0K 6, 0K 7.

Oo0mme Ilnanupyemble pe3yJibTaThl 00y4eHUsI
KOMIIeTeHIIN U Oomme JAucnuniimHapHbie
OK 01 Beibuparb | -TOTOBHOCTh K TPYIy, OCO3HAHHE | -BIAJIETh METOAAMU JI0OKa3aTebCTB,
CII0COOBI [ICHHOCTH MacTepcTBa, | ATOPUTMAMH PEIICHUS 3a/a4;
pelieHus 3a1a4 TPy a0TI00HE; -yMeHUe bopmynHupoBaTh OTIpeIeIICHHS,
npodeccnoHanbH | -TOTOBHOCTB K aKTHBHOHM | aKCHOMBI M TEOpeMbI, NPUMEHSTh WX,
Ol IeSITENEHOCTH | ACATEIBHOCTH TEXHOJIOTMYECKOW | IPOBOJHUTH JOKa3aTeNbHbIE pacCyXICHHS B
NPUMEHHUTENIFHO | M COLUAIBHON HAMpaBJICHHOCTH, | XOJIe pelIeHHs 3a1ay;
K Pa3iU4HBIM CIIOCOOHOCTD WHUIAUPOBATh, | - yMETh OINEPUPOBATH TOHATHSAMHU: CTEICHb
KOHTEKCTaM IUITAHAPOBATh M CAMOCTOSITENBHO | YMCIA, JIOrapu(pM YWCIa; YMEHHE BBIIOIHATH

BBITIOJTHATH TAKYIO JEATEIILHOCTH;
- WHTEpeC K pa3in4yHbIM cdepam

npodecCHOHANTEHON
JIeSITETIbHOCTH.

OBnanenue YHHUBEpCATbHBIMHU
y4eOHBIMU MO3HaBATEILHBIMH
IEUCTBUSAMU:

a) 0a3oBbIe JIOTHYECKUC
JIeUCTBUA:

-CaMOCTOSTENILHO
bopmyIupoBaTh u
aKTyaIn3upPOBaTh npobiemy,

paccMaTpuBaTh €e BCECTOPOHHE;
-yCTaHABIMBATh  CYIIECTBEHHBIN
NPU3HAK WM OCHOBaHWS ISt
CpaBHEHHS, KIacCUPUKAIUU U
00001IeHNS;

-OTIPENICNSATh 1eNU JIeATEIHLHOCTH,
3aJaBaTh MapameTpbl U KPUTEPHU
UX JOCTHXCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B
paccMaTpUBaEeMbIX SBICHUSX;

BBIUUCICHUE 3HAUYCHUH M IpeoOpa3oBaHUS
BBIDQKEHWH CO CTEMeHsSMH U Jorapudmamu,

npeoOpa3oBaHUs JIpoOHO-palIOHATIBHBIX
BBIPAKECHHI;

- YMETh OTIEpUPOBAThH MTOHATHUAMU:
paloHaNbHbIE, UppaIoHalbHbIE,

HoKa3aresbHbIe, CTEIICHHbIC, JTorapudMUIecKe,
TPUTOHOMETPUYECKHE YpaBHEHUSA u
HEPABEHCTBA, UX CUCTEMBI;

- yMeTh ONEPUPOBATH MOHSITHUIMH: (YHKIHS,
HeTpepbIBHAS byHKIus, HPOU3BO/IHAS,
nepBooOpazHasi, olpeieICHHbI HHTETPAJ;
-yMeTh HAaXOJHUTh MPOM3BOIHBIC AIIEMEHTAPHBIX
(YHKIHI, HCTIONB3Ys CIPABOYHbIE MATEPHUAJIBL,
-HCCJIEZIOBATh B MPOCTEUIINX CITydasX QYHKIHMH
Ha MOHOTOHHOCTbH, HaAXOIHUTH HanOoONIbIINE U
HaMMEHBIIINE 3HAUYeHUs (PYHKIINIA;

-CTPOUTH rpaduKu MHOTI'O4JICHOB c
UCIIOJIB30BAHUEM  amnlapara MaTeMaTHYeCKOro
aHaJIN3a;

-IIPUMEHSATH POU3BOHYIO NIPU PELICHUH 3a/a4
Ha IBMKCHHUC,

-peniaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a1a4yd

- BHOCUTh  KOPPEKTHBHI B | Ha HAauOOJIbIINE W HAUMCHBINUE 3HAYCHHS, HA
JIeATeITLHOCTD, OTICHUBAThL | HaXOXKJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

COOTBETCTBHE pEe3yNbTaTOB | - YMETh OTIIEpPUPOBATH MTOHSTUSIMU:
LEJISM, OIICHHUBATh PHUCKH | parioHaJIbHAs hyHKIYS, MOKa3aTeNbHas
MOCJIE/ICTBUN JAESATEIBHOCTH; GyHKIHS, CTCTICHHAS GbyHKIHS,
-pa3BuUBaTh KpeaTHBHOE | JorapudmMudeckas byHKIHS,
MBIIUICHUE npu pEIICHUN | TPUTOHOMETpUYeCcKne  (YHKIMKM, 0OpaTHBIC
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JKU3HEHHBIX MPOOIIeM

0) 0a30BBIC HCCIIEIOBATEIHCKUC
JIEVCTBUA:

-BIIaJICTh ~ HABBIKAMH  y4eOHO-
HCCIIEIOBATENILCKON 1 MPOEKTHOM
JIeSITeIbHOCTH, HaBBIKAMHU
pasperieHus npooeM;
-BBISBIIATH MIPUYUHHO-
CJIEJICTBEHHBIE CBSI3H u
aKTyaJIn3UPOBATh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PCIICHHUS,
HaXOAWTh apryMEeHTHI JUTS
JTIOKa3aTeNbCTBA CBOHX
YTBEPXKICHUH, 3a/1aBaTh
rapaMeTpbl u KpUTEpUHU
pelIeHus;

-aHAJIM3UPOBATL IIOJIYYCHHBLIC B
XoJie perieHus 3a/1a4u
pe3yIbTaTHl, KPUTHYECKA
OLCHUBATh HUX OOCTOBCPHOCTD,
IMPOrHo3upoBaTb HU3MEHCHUC B
HOBBIX YCIIOBUSIX;

- yMeTh NEPEeHOCHTHb 3HaHUS B

[I03HABATEIILHYIO u
MPAKTHYECKYIO obnactu
KHU3HEACATEITBHOCTH;

-yMeTh UHTETPUPOBATh 3HAHUSI U3
Pa3HBIX PEMETHBIX 00JIacTel;
-BBIJIBUTaTh HOBBIE HJIEH,
npeaiaraTh OpUTHHATHHBIC
ITOJIXOJIbI H pelieHus H
CIIOCOOHOCTh HMX HCIIOJIb30BaHUS
B ITO3HABATEIIFHON M COIMAIBLHOM
MIPaKTHKE

¢byHKIUY; yMEHHE CTPOUTH rpadpuku
M3YYeHHBIX (DYHKIMH, UCIONB30BATh TpauKu
NIPY U3yYEHHUH MIPOLECCOB M 3aBUCUMOCTEH, MpH
pellIeHNH 3aa4 U3 IPYTUX Y4eOHBIX MPEeIMETOB
W 3aJad M3 PEaNbHOW JKU3HM; BBIPAXKATb
(bopMynaMu 3aBUCUMOCTH MEXIY BETUUNHAMU;
VYMeTh pemate TEKCTOBBIE 3aJaud  Pa3HBIX
TUIOB (B TOM YHWCIIE Ha MPOLUEHTHI, JOIH U
yacTH, Ha JBIKEHHE, paboTy, CTOUMOCTh
TOBapOB W YyCIYT, HAJIOTH, 3aJa4d U3 00JacTu
yOpaBlieHHsT ~ JIMYHBIMA U CEMEHHBIMHU
(dbuHaHCAMH); COCTaBIIATH BBEIPKCHHS,
YpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbI II0
YCIIOBHIO 33/1a4yH, WCCIEAOBaTh MOIy4EeHHOE
pelieHre U OLEHUBATh MPaBIONOA0OHOCThH
PEe3yJIbTATOB;

-yMETh OMNEpUPOBATh TOHATUSAMH: CpegHee
apudMeTHyecKoe, MeauaHa, HauOoJbllee U
HauMEHbILIEE 3HAYCHUS, pasMax, IHUCIIEPCHs,
CTaHJApTHOE OTKIIOHEHHE YHCIIOBOTO Habopa;
-yMeTh W3BJICKATH, UHTEPIPETUPOBATH
nH(GOPMAITHIO, TIPEACTABICHHYIO B TA0IUIaX, HA
JuarpaMmmax, rpadukax, OTPaKAIOILYIO
CBOWCTBA pEalTbHBIX MPOIECCOB U SIBJICHUM;
NPEACTaBIATh HMHGOPMALUIO C  TIOMOUIBIO
Ta0JIUIl ¥ TUarpam;

- WCCJIeIOBATh CTATUCTHYECKHE JAHHBIC, B TOM
YHCiIe ¢ MPUMEHEHNEM TpauIeckux METOJIOB U
3JIEKTPOHHBIX CPEJICTB;

-yMETb ONEPUPOBATH MOHATUAMU: CIIy4alHbII
OMBIT M CiydailHOe COOBITHE, BEPOATHOCTH
CIIly4allHOTO  COOBITHS; YMEHHME BBIYHCISATDH
BEPOSITHOCTh C HCHOJB30BaHUEM TIpaduyecKux
METO/IOB; MPUMEHSATh (HOPMYIBI CIOXKEHHUS |
YMHOXXEHHsI BEpOATHOCTEH, KOMOWHATOpPHBIE
(axTs! 1 HOPMYIIBI TP PELICHUH 3a]1a4;

- OLIEHWBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CIlyYalHBIMUA BEIHYMHAMU,
YMEHHE TPUBOAWUTH TPHUMEPHI IPOSBICHUS
3aKOHa OONBIIMX 4YHCEl B MNPHUPOJHBIX H
OOIIIECTBEHHBIX SIBJIICHHUSX;

-yMETh  ONEpPUPOBaTh MOHATHAMHU:  TOYKa,
npsAMasi, IUTOCKOCT, MPOCTPAHCTBO,
JBYTPAHHBIA YroJl, CKpeIUBarOIIUecs MpsMBbIC,
NapajienbHOCTh W NEepHeHIUKYIISIPHOCTD
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIY HPSAMBIMH,
Yroja MEXay HIpsSMOM M IUIOCKOCTBIO, YIroJl
MEX]Y IIOCKOCTSIMH, PACCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PAacCTOSIHHE MEXIy HpsAMBIMH,
paccTosHME MEXIY IUIOCKOCTAMH; YMEHHE
WCIIOJIB30BaTh TMPU PEIICHHN 33a/1a4 U3yYeHHBIC
(aKTBl 1 TEOPEMBI TUITAHUMETPHH;

-yMEHHE  OICHMBAaTh  pa3Mepbl  OOBEKTOB
OKPY’KaIOIIEro MUpa;
-yYMETh OTIepUPOBAThH MIOHSTHSAMMU:

MHOTOTPaHHUK, CEUCHHE MHOTOTpaHHUKA, KyO,
napaJulesIenuIe]], Mpu3Ma, nupamMuaa, Gurypa u
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MOBEPXHOCTh BpaLICHUS, IMINHID, KOHYC, HIap,
ctepa, ceuenus purypsl BpalieHHs, IIOCKOCTB,
Kacaromasicst  cepsl, UWIMHIpA, KOHYcCa,
IUIOIIAAb TOBEPXHOCTH MUPAMHIBI, TPH3MBI,
KOHyca, IWIMHApa, IUIomans cdepbl, 00beM
Ky0a, TpsSIMOYTOJBFHOTO  Tapailellenurena,
MUpaMUJIBL, TPU3MBL, LWIMHIPA, KOHYyCa, LIapa;
YMEHHE  HW300pakaTb  MHOTOTPaHHUKH U
MTOBEPXHOCTH BPAIIEHISI, HX CEYCHUS OT PYKH, C
MOMOIIBI0  YEPTEeKHBIX  WHCTPYMEHTOB H
AIIEKTPOHHBIX CPEJICTB, yMEHHE pPAaclO3HaBaTh
CHUMMETPUI0O B TPOCTPAHCTBE;  yMEHHUE
pacrno3HaBaTh NPaBUIHHBIE MHOTOTPaHHUKH;
-yMETh ONEPHUPOBATh MOHATHUSMU: ABHKCHHE B
MIPOCTPAHCTBE, MoT00HbIE (urypsr B
MPOCTPAHCTBE;  HCIONB30BaTh  OTHOIICHHE
IUIOIIaIeH TOBEPXHOCTEH U 00bEMOB T10T00OHBIX
¢buryp npu penieHuu 3anad;

-YMETh BBIYUCIATH TE€OMETPUYECKHE BEITUIHHBI
(nmuHa, yroim, IUIOMAAb, OOBEM, IUIOMIAAb
MOBEPXHOCTH ), HCTIOJB3YS N3yUEeHHBIE (POPMYJIBI
Y METOJBI;

-yYMETh OTIEPUPOBATH MTOHSTHSAMU:
NPSIMOYTONbHAS cucremMa KOODPJIUHAT,
KOOPIAMHATHEI TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKAISIPHOE TPOW3BEICHHE, YIrOJ
MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,
MpoM3Be/IeHNE BEKTOpa Ha YHCIIO; HAXOIUTH C
MOMOIIBI0 HM3YyYEHHBIX (OPMYNT KOOpPIUHATHI
CepeIMHBI OTpPe3Ka, PACCTOSHHE MEXKIy JBYMS
TOYKAMH;

-yMETh BBIOMPATh MOAXOJSAIINNA W3YYICHHBIN
METOJl Ui pelIeHus 3a/ladyd, paclo3HaBaTh
MAaTEMATHUYCCKUC (baKTBI U MaTeMaTHU4YCECKHE
MOJICIN B IMPpUPOAHBIX H O6IlIeCTBeHHBIX
SBIICHUSIX, B HCKYCCTBE; YMEHHE NPUBOJIUTH
MIpUMEpPEI MaTEeMaTHYECKUX OTKpPBITUI
POCCUICKO W  MHPOBOM  MaTeMaTHYECKOU
HayKH.

- YMETh OTIEpUPOBATH TTOHSTHSAMU:
ofpeJielieHNe, aKCHOMa, TeopeMa, CIIEACTBUE,
CBOWCTBO, MPU3HAK, JI0Ka3aTeJIbCTBO,
PaBHOCHJIBHBIE (b OpMYIIMPOBKHY; yMeHHe
(dbopMyupoBaTh 0OpaTHOE U MPOTHBOTIOIOXKHOE
YTBEPXKIEHHE, IIPUBOJIATH IIPUMEPBI  H
KOHTPIPUMEPHI, UCIIOJIb30BaTh METOA
MaTeMaTHIeCKOMN UHIAYKINY; MPOBOJINTH
JIOKa3aTeNbHbIE PACCYXKJIEHHS TpPH pPEUICHUU
3aja4y, OLECHUBATH JIOTHYECKYIO NPaBHIBHOCTD
paccyXeHull;

-YMETb ONECPHUPOBATH IMOHATHUAMU: MHOXKECTBO,
MOJMHOXKECTBO, OIEpalMyd HajJ MHOXECTBAMH;
yMEHHE WCTIOJb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arrmapar JJIsA OITMCaHUuA
PEabHBIX TIPOIECCOB U SIBJICHHI MPH PEIICHUN
3aJady, B TOM 4YHCIE U3 JAPYIHX Y4YEOHBIX
MPEIMETOB;




-yMETh  ONEPUPOBaTH  TOHATUSAMH:  rpad,
CBsI3HBIM Tpad, mepeBo, NWKI, Tpad Ha
IUIOCKOCTH, YMCHHE 3aJlaBaTh M OIHCHIBATh
rpadbl pa3InIHBIMU CIIOCO0aMU; HCIOJIB30BaTh
rpadsl IPH pEIICHUH 3a1a9;

-yMeTh CBOOOJHO ONEPUPOBATH IMOHATHSIMH:
COuCTaHWe, IEPECTAHOBKA, YHCIO COYCTAHWUH,
YKCIIO0 TIEPECTAaHOBOK; OMHOM HbloTOHA; yMeHue
MPUMEHAT,  KOMOWHATOpHBIE  (aKTBl |
paccyXICcHUs JIIs PEIICHUS 3a]aY;

-yMETh ONEPUPOBATH MOHSATHAMU: HATYpPaJIbHOES
YHUCIIO, IEJI0€ YHCIO0, OCTATOK II0 MOJIYIIIO,
paloHaNbHOE YHCIIO, UPPAIMOHAIBHOE YHCIIO,
MHOKECTBa HATypaJIbHBIX, LENBIX,
paIoOHANBHEIX, JNEHCTBUTENBHBIX  YHCEN,
YMEHHE WCHOJIb30BaTh MPHU3HAKU JIEITHUMOCTH,
HAaUMEHBIINN OOLIMI OEINUTENIh U HAaUMEHBIIIEE
obmiee KpaTHoe, anroput™M EBkimupa mpu
pelIeHnn 3a/1ad; 3HaKOMCTBO C pPa3HYHBIMHU
IIO3UMIIMOHHBIMH CUCTCEMaMU CUHCIICHHUS,

-yMeTh CBOOOJIHO ONEPUPOBATH IMOHSATHIMU:
CTENeHh C IIeNIIM  IIOKa3aTeleM, KOpPEeHb

HaTypaTbHOM CTEIIEHH, CTENEHb c
paloOHANBHBEIM  IOKa3aTejeM, CTEHeHb ¢
JEHCTBUTEIBLHBIM (BEIIECTBEHHBIM )

MOKa3aTeneM, Jorapum yrcia, CHHYC, KOCHHYC
W TaHTEHC MPOU3BOJIBHOTO YUCIIA;

-yMETh OIEPUPOBATH MOHATHSIMHU: TOXIECTBO,
TOKAECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHHE,
HEPABEHCTBO, cucrema YpaBHEHUI 51
HEpaBEHCTB,  PaBHOCHIBHOCTh  ypaBHECHUH,
HEpaBEHCTB WU CUCTEM,  palHOHAJIbHBIE,
UppauroHalbHbIe, TOKa3aTeIbHbIC, CTEIIEHHBIE,
norapupMuIecKue, TPUTOHOMETPUYECKHUE
YpaBHEHUsI, HEPABCHCTBA M CHUCTEMBI, YMCHHE
pelarb ypaBHEHHsI, HEPABEHCTBA U CHUCTEMBI C
MOMOIIBI0  Pa3NUYHBIX  NPHEMOB;  pelaTh
YpaBHEHHUSI, HEPAaBEHCTBA U  CHCTEMBI C
napamMeTpoM; NPUMEHATh YpaBHEHHS,
HEpaBEHCTBA, WX CUCTEMBl ISl PpELICHUS
MaTeMaTHYeCKHX 3ajad M 3a]a4 U3 PasIHuHbIX
oOacTeil HAYKU U peanbHON )KU3HU;

-yMeTh CBOOOJIHO ONEPUPOBATH IMOHATHIMHU:
rpadpuk  GyHKOUM, obOpatHas  QYHKIUS,
KOMITO3UIMsS  (QYHKIMH, JIWHEeWHas QYHKIUS,
KBaJpaTHyHast (QyHKIMS, CTeNeHHas! PYHKIHS C
HEeNbIM  TI0Ka3aTeleM, TPHTOHOMETPUYECKHUE
GyHKIUH, OOpaTHBIE  TPUTOHOMETPHUYECKHE
(GyHKUMM, TOKa3aTelbHas U Jorapumudeckas
(GYHKUMHU; YMEHHE CTPOUTH rpaduku (yHKUUI,
BBIIIOJIHATH nmpeoOpa3oBaHus rpadukoB
(yHKITHIA;

-yMEHHUE HCIOJIb30BaTh Ipapuku QyHKUMH Uis
W3y4YeHHs] MPOIECCOB M 3aBHUCUMOCTEH TIpH
peLIeHNH 3a7a4 U3 APYTuX y4eOHBIX NMPEeAMETOB
U U3 peaJbHOM KU3HHU;

-BbIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIY
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BEIMYMHAMU;
-yMeHHEe CBOOOJHO ONEpHPOBATH MOHATHUSIMH:
YEeTHOCTh (PYHKIHMH, TEPHOAUYHOCTD (YHKIIWH,
OTPaHUYEHHOCTh  (DYHKIHH, MOHOTOHHOCTb
(YHKIHH, SKCTpeMyM (DYHKITUH, HAUOObIIEe U

HaVMEHBIIee 3HAUCHHS byHKIMN Ha
MPOMEXKYTKE; yMEHHE MPOBOAMUTH HCCIIEIOBaHUE
GyHKIHH;

-yMEHHE HCIIOIb30BaTh CBOICTBA W TpaduKu
(GyHKUMI A7 penieHus] ypaBHEHHI, HEpaBESHCTB
W 3agad C [apameTrpamu; Hu300paxarh Ha
KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA PEILICHUMN
YpaBHEHHH, HEPAaBEHCTB M UX CHCTEM;

-yMeTh CBOOOJHO ONEPUPOBATH MMOHATHIMU:
MIOCJIEI0BATEIBHOCTD, apudmeTnIecKas
nporpeccus, TreoMeTpudecKas  Iporpeccus,
OeckoHEYHO  yObIBalOIIasi  TeoMeTpuyecKas
nporpeccusi;

-yMEHHE 3aJ1aBaTh IOCIEIOBATEIbHOCTH, B TOM
YHCIIe C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
-yMeTh OTIEPUPOBATH MOHSATHSIMH:
HENPEPBIBHOCTHh (DYHKITUH, aCUMIITOTHI TpaduKa
GyHKIMM, TepBas M BTOpas MPOWU3BOTHAS
(GYHKUMHM, TEOMETPUUECKHH H  (QHU3HYECKHI
CMBICTT MIPOU3BOTHOM, nepBooOpa3zHasi,
OIIpeIeTICHHBIH HHTErpal; yMEHHE HaXOAUTh
acUMIITOTBl  Tpaduka  QyHKUIUM;,  yMEHHE
BBIYUCIISITH MIPOM3BOHEIC CYMMBI,
NPOU3BE/ICHHs, YAaCTHOTO M  KOMITO3HIIUH
(GyHKIUI, HAXOJUTh YpaBHEHHE KacaTelbHOH K
rpaduKy GYyHKIUH;

-yMEHHE HCIOJIb30BAaTh IPOHM3BOJIHYIO  JUIS
UCCIeNOBaHUS  (QYHKIMH, Ui HAaXOXKICHUS
HAWIYYIIETO pEIIeHUS B IMPHKIAJHBIX, B TOM
qucIe COLMANTBHO-KOHOMHYECKUX "
¢m3uyeckux  3amadax, JUId  OIpEACNCHHS
CKOPOCTH M YCKOPEHUS; HaXOJWTh IUIOMAIU U
o0beMbl (GUTYp C TIOMONIBIO HMHTETpana;
NPUBOANTD TPUMEPEI MaTeMaTHYECKOro
MOJETHPOBAHUS c TIOMOIIBIO
nuddepeHIUanbHBIX YPaBHEHHIA;

-yMETh ONEPUPOBATH NOHATHAMHU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCTa,
MOJYJdb M apryMEeHT KOMIUIEKCHOTO 4YHCIIa,

¢dopma 3aIUCHU KOMIUJIEKCHBIX YHCell
(reomeTpuueckas, TpPUTOHOMETpHUYECKas H
anreOpamdeckas); YMETh MIPOU3BOIUTH

apuMeTUYeCKue IEHCTBUS C KOMIUICKCHBIMHU
YUCJIAMU; IPUBOJIUTH MPUMEPHI UCTIONb30BAHUS
KOMILJIEKCHBIX YHCE,;

-yMEThb CBOOOJHO ONEPUPOBATH TMOHATHIMH:
cpenHee apupMeTHIecKoe, MeJuaHa,
HauOoJbIlIee ¥ HaMEHbIIIee 3HAYCHHS, Pa3Max,
JIUCTIepCusi, CTaHJApTHOE OTKJIOHEHWE JUIf
ONHUCAHUSl  YUCIOBBIX  JAaHHBIX;  YMEHHUE
WCCIEAOBATh CTATUCTUYECKUE NaHHBIE, B TOM
qriclie ¢ MPUMEHEHHEM TpadUIecKuX METOJI0B U
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JIEKTPOHHBIX CPEJICTB; rpaguyuecKu
UCCIIEIOBaTh  COBMECTHbIE HAOMIONEHHA C
MOMOUIBI0 AMArpaMM PacCEMBaHUA U JIMHEMHOMN
perpeccuy;

-yMETh HAaxOAWUTb BEPOSATHOCTH COOBITHH ¢
UCTIOJIb30BaHUEM  IpadUUecKux  METOJOB;
OPUMEHSTh IS pelleHus 3agad  (HOpMYJIbI
CIOXKEHMS M  YMHOXXEHHUS  BEpOSATHOCTEH,
(dbopMysly TIONMHOW BEPOSTHOCTH, (opMyITy
Beprynnu, komOnHaTOpHBIE (PaKThl U HOPMYIIBL;
OLICHUBATh BEPOSTHOCTH peabHBIX COOBITHH;
YMEHHE OIEPUPOBaTh HMOHATHSAMU: ClydaliHas
BEIMYNHA,  PACHpEleNIeHuE  BEpOSATHOCTEH,
MaTeMaTHYeCKoe OXHUAaHue, JUcClepcus |
CTaHJApTHOE OTKJIOHEHUE cy4yaiHOMI
BEIWYMHBL, (DYHKOMM  paclupenesieHus |
TUIOTHOCTH PaBHOMEPHOIO, IOKa3aTeIbHOI0 U
HOPMAaJIbHOI'O pacpeneneHu; yYMEHHE
HCIIOJIB30BaTh CBOICTBa H3Y4YE€HHBIX
pacnpeaeneHui JUIS pelieHus 3ajad4;
3HAKOMCTBO C TIOHSATHSAMH: 3aKOH OOJBIINX
YyHCced, METOAbl BHIOOPOYHBIX HCCIEIOBAHUI;
YMEHHE TPUBOIUTH TNPUMEPHI  MPOSBICHUS
3aKOHa OONBIIMX 4YHCEN B MPHUPOJHBIX H
OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO OIIEpUPOBATH MOHATHIMU:
TOYKa, TpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUN YyTOJ, IBYIPaHHBIN yroJl,
TpEXTPaHHBIN yToJI, epeceKaroIuecs,
napajuleJibHble M CKPEIIMBAIOLIUECsS TMpsMBIE,
MapajuleIbHOCTh W TMEPHEeHIUKYISIPHOCTh
MPSIMBIX M IJIOCKOCTEH, YToll MEXIY MPSIMBIMH,
YroJl MeXAy MpsSMOM M IUIOCKOCTBIO, YOl
MEXIy IUIOCKOCTSIMHM;, YMEHHE HCIOJIb30BaTh
Npd pEUmIeHWH 3ajad  HM3y4eHHble (aKThl |
TEOpEMBl IUIAHUMETPHUH; YMEHHE OLICHHBATh
pasMepbl 00bEKTOB B OKPYKAIOIIEM MHUDE;

-yME€HUe OIIEpUPOBATh MOHATUSIMU:
MHOIOI'PDaHHHUK,  CEYEHME  MHOIOTPaHHUKA,
MIPABUIBHBINA MHOI'OI'PDaHHUK, IIpU3Ma,

nupamuia, GUrypa W MOBEPXHOCTh BpalleHUS,
OWIMHIP, KOHYyC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHUS KOHyca W LWIHMHApA,
napajuienbHble OCH I OCHOBaHHIO, CEYCHHUE
mapa, IJIOCKOCTh,  Kacamomasics  chepsl,
HWIMHIPA, KOHYCA;

--yMEHHE CTPOWTh CCUCHHE MHOTOTPaHHUKA,
n300paxkaTb ~ MHOTOTPAaHHHWKH, GUTYpPHl |
MOBEPXHOCTH BpALICHUS, UX CEYEHHs, B TOM
YHuciI€ C TOMOLIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOHCTBA I'€OMETPHUECKHX
¢uryp,  camocTosITeNbHO  (GOPMYJIUPOBATH
ompeneNieHUs] M3y4aeMbIX (GUryp, BBIIBUIaTbh
THIIOTE3bl O  CBOWMCTBAX W  IpH3HAKax
TEOMETPUICCKUX (UTYpP, OOOCHOBBHIBATH WU
OTPOBEPraTh UX;

-YMEHHUE MPOBOJUTH KIACCUPUKAINIO QUTYD TIO
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Pa3IHMYHBIM NpU3HAKaM, BBITIOJTHSATD
HEO0OXOIMMBIE JTOTIOTHUTEIBHBIE TIOCTPOCHHUS;
yMeTh CBOOOJHO OIEpUPOBaTh HOHSATHAMHU:
wiomanb Gurypsl, o6beM QUTYpBI, BeIUYWHA
yIJla, pacCTOSHWE OT TOYKH 0 IUIOCKOCTH,
paccTosiHie MEXKIy TNpSMBIMH, pacCTOSHHE
MEXIY  IUIOCKOCTSMH, IUIomangs  chepsl,
IUIOIIAAb TOBEPXHOCTH MUPAMHIBI, TPH3MBI,
KOHYCa, HITUHAPA, 00BeM KyOa,
IPSAMOYTOJILHOT'O napaienenumena,
MUpaMUJIBL, TPU3MBL, LWIMHIPA, KOHYyCa, LIapa;
yMEHHE  HAaXOJWTh  OTHOIICHHE OO0BEMOB
Mo0OHBIX GUTYP;

-yMeTh CBOOOJHO ONEPUPOBATH MMOHATHIMU:
JBIDKCHUE, TTapaJuIeIIbHbIA IEPeHOC, CHMMETPUS
Ha ITUIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MoAoOus, momo0HbIE QUTYPEI,
YMEHHE pAaclo3HaBaThb paBHBIE M IMOA00HBIE
¢Gurypel, B TOM 4HClie B TPHPOAE, MCKYCCTBE,
ApXUTEKTYPE; YMEHHUE WCTIOJIb30BaTh
reoMeTpHYECKHE OTHOLICHUS, HaXOJIUTh
reOMETPHYECKNEe BEIWYMHBI  ([UTMHA,  YTOJ,
wiomans, o0beM) MPH peHIeHHHd 33]ad  H3
JIpyrux y4eOHBIX MPEIMETOB W W3 peajbHOM
JKH3HU;

-yMeTb CBOOOJHO ONEPHPOBATH MOHATUSMH:
NpSIMOYTOJIbHAsl CHCTEMa KOOpAWHAT, BEKTOP,
KOOpDIMHATHI TOYKH, KOOPAMHATHI BEKTOpa,
CyMMa BEKTOPOB, NPOW3BEICHHE BEKTOpa Ha
YHCII0, pasjoKeHHe BeKTopa 1o 0Oaswucy,
CKaJspHOe MIpOMU3BeEICHHE, BEKTOPHOE
NpOU3BE/ICHHE, YroJ  MEXKIY  BEKTOPaMH;
yMEeHHE UCIIOJIb30BaTh BEKTOPHBIN "
KOOPJAWHATHBIN METOJI IE peleHus
reOMETPHYECKHX 3aJad M 3ajad  JIPyrux
y4eOHBIX TPEIMETOB;

-yMETh MOJIEJIMPOBATh peajibHble CHTYyallul Ha
S3bIKE MAaTEMaTHKH; COCTABIISITH BBIPAKECHUS,
ypaBHEHHMsI, HEPAaBEHCTBA M HMX CHCTEMBI IIO
YCIOBHIO 3a/1a4d, HCCIIEJ0BATh HOCTPOSHHBIE
MOJIENIM C WCIOJIb30BAaHUEM ammapara anreOpel,
UHTEPIPETUPOBATh  IMOJYYCHHBI  pPe3yJbTarT;
CTPOUTh MaTeMaTHUYECKHUE MOJENH C IOMOIIBIO
reOMETPHUYECKUX TIOHSATHH M BEIUYWH, peraTh
CBSI3aHHBIE C HHUMH TPaKTHYECKHE 3ajauM;
COCTaBJIAITh  BEPOSATHOCTHYIO  MOJENIb |
WHTEPIPETUPOBATh  IOJyYCHHBIH Pe3yJbTaT;
pemath TNPHUKIAJAHBIE 3aJa4d  CPEICTBAMHU
MaTeMaTHYeCKOro aHajlu3a, B TOM 4HCIE
COLIMAJIFHO- 3KOHOMHYECKOTO0 U (U3NYECKOTr0
XapakTepa;

-yMEHUE BBIOMpATh MOAXOAALIMA METOH JUIs
pelieHus 3a1aud; I[IOHMMaHHWE 3HAaYMMOCTH
MaTeMaTUKH B WM3YYCHHH TMPHUPOIHBIX |
OOIIECTBEHHBIX NPOIIECCOB U SIBICHUI; yMEHHE
pacmo3HaBaTh MpOsIBIICHHUE 3aKOHOB
MaTEeMaTHKH B HCKYCCTBE, YMEHHE HPUBOAUTH
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MPUMEPHI MaTeMaTHYECKUX OTKPBITHI

POCCHUIICKOI 1 MUPOBOM MAaTEMAaTHYECKON HAYKU
OK 02 | B obmacti TEHHOCTH HAy4YHOTO | -yMETb OTIEPUPOBATH MTOHSITHSAMHU:
Hcnons3oBatb TIO3HAHMSL: pauroHaIbHas ¢dhyHKUWSA, MoKa3aTenbHas
COBpPEMCHHBIC -c()OpMHPOBAaHHOCTH GyHKIHA, cTereHHas GbyHKIHA,
CpEeJICTBA TOVICKA, | MHPOBO33PEHUS, morapuMugecKas GbyHKIHA,
aHanm3a U | COOTBETCTBYIOIIETO TPUTOHOMETpUYecKue  (yHKUUH, OOpaTHBIE
WHTEPIPETAllMH | COBPEMEHHOMY YPOBHIO Pa3BUTHS | (QYHKIUH; YMCHHE CTPOUTH rpaduku
nHbOpMAINN, W | HAYKH u 00IIeCTBEHHOW | M3y4YeHHBIX (YHKIHNA, HCIOIB30BaTh TpaduKku
WH(GOPMAITMOHHBI | PAKTUKHA,  OCHOBAaHHOTO  HA | MPU W3YYEHUU MPOIECCOB M 3aBUCUMOCTEH, IpH
e TEXHOJIOTHH | AMAiore KYJIBTYp, | PELICHNH 3a7ad U3 APYyruX YU4eOHBIX MPEeIMETOB
JUTSL BBITIOTHEHMS | CTIOCOOCTBYIOIIETO  OCO3HAHMIO | M 3aJad W3 pealbHONW JKHW3HM; BBIPAXKaTb

3a1a4
po(heCCUOHATBH
OU IeSITEIILHOCTH

CBOEr0 MECTa B MOJHUKYJIbTYPHOM
MUpE;

-COBEPILIEHCTBOBAHUE S3BIKOBOM U
YUTATENbCKOM  KYJIBTYphl — Kak
CpEICTBA B3aUMOJICUCTBUSA MEXKIY
JIFOABMU U MMO3HAHUA MUPaA,
-OCO3HAaHUE LIEHHOCTU Hay4HOU
JIEeATEIbHOCTH, TOTOBHOCTh

OCYWIECTBIIATh  NPOEKTHYIO U
HCCIIEI0BATENIBCKYTO
JESITeIbHOCTh MHIUBUIYAIbHO H
B TpYIIIIE.

OBnanenue YHHUBEPCAIbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
NECUCTBUSIMHU:

B) paboTta c HHpOpPMAaIHEH:
-BJIaJICTh HAaBBIKAMH [OJTyYCHHUS
uHGOpMAIMK W3  HCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh  [OUCK, aHAJIH3,
CHCTEMAaTH3AIHIO "
HMHTEPIIPETALNIO HHpOPMAITUH
pa3IMYHBIX BWJAOB U  QopMm
[PE/ICTABIICHHS;

-CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dopMaTax ¢ y4eToM Ha3HAuCHUS

uH(pOpMaUH u 1eIeBOi
ayIUTOpHH, BBIOUpast
ONTUMAIBHYIO bopmy
HPE/ICTABICHHS Y BU3yaIn3ally;

-OLIEHUBATh JIOCTOBEPHOCTD,

JETUTUMHOCTh WH(OpMAINH, e
COOTBETCTBHE  TIPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

-HCIOJIb30BATh cpeacTsa
UHPOPMAITUOHHBIX u
KOMMYHHKALMOHHBIX TEXHOJIOTUH

B pelieHrn KOI'HHTUBHBIX,
KOMMyHI/IKaTI/IBHBIX nu
OpFaHH3aHI/IOHHBIX 3aga4 C
coOII0IeHrEM TpeboBaHMH
3pFOHOMI/IKI/I, TCXHUKHU
0€e30I1aCHOCTH, TUTHEHBI,

pecypcocOepeKeHus], MPaBOBBIX U
ITHYECKUX HOPM, HOPM

(dopMyIIaMu 3aBHCUMOCTH MEXY BETUUNHAMU;
-yMeTh OINEPUPOBATh TOHATHIMHU: TOXKIECTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHUe, YypaBHEHHE,

HEPABEHCTBO, CHUCTEMA ypaBHEHUI 51
HEPaBEHCTB,  PAaBHOCWJIBHOCTh  YPaBHEHUH,
HEpPaBeHCTB M  CUCTEM,  palMOHAJbHBIE,

UppaIoOHaNbHbIEe, MTOKA3aTeIbHBIC, CTECTICHHBIC,
JorapupMUIecKue, TPUTOHOMETPHYECKHE
YpaBHEHHUsSI, HEPABEHCTBA W CHCTEMBI, YMETh
peniath ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI C
NOMOIIBI0  PAa3NUYHBIX ~ HPUEMOB;  pEIIaTh
YpaBHEHHUS, HEPAaBEHCTBA U  CHCTEMBI C
napameTpom; MPUMEHSATH YpaBHEHHS,
HEpaBEHCTBA, WX CHUCTEMBI [UIS PELICHUS
MaTeMaTHYeCKHX 3ajad U 3a]ad U3 PasIHuHbIX
o0JacTeil HAYKH W peabHON )KU3HU;

-yMeTh CBOOOJHO ONEPHPOBATH MOHSATUSMH:
JBIDKCHUE, TapaJuIeIIbHbIA EpeHOC, CHMMETpPUS
Ha TIJIOCKOCTH M B TIPOCTPaHCTBE, IOBOPOT,
nmpeoOpazoBaHue MOA00Us, TTONOOHBIE (PUTYPHI,
yYMeTh pPAaclo3HaBaTh paBHBIE M MOJOOHBIE
¢Gurypsl, B TOM 4uClie B MPHPOJE, UCKYCCTBE,

apXUTEKTYpE; YMETh HCTOJIb30BaTh
reOMETPUYECKUE OTHOILIEHUS, HaXOIUThb
reOMeTpUYEeCKHe BEIWYUHB (IUIMHA, YTOI,

wIomaab, 00beM) IpH pEeIIeHUH 3ajad U3
Opyrux y4eOHBIX NpPEIMETOB M M3 PeajbHOM
JKU3HU
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WH(POPMAITMOHHOM O€301TaCHOCTH;
-BIAJETh HaBBIKAMH
pacrno3HaBaHUs u 3aIUTEI
nHpoOpMauy, HHPOPMALUOHHON
0€30I1aCHOCTH JIMYHOCTH

OK 03
IInanupoBars u
pean30BHIBATh
coOcTBEeHHOE
npodeccuoHambH
0€ W JUYHOCTHOE
pasBuTHE,
IpeanpUHUMATEN
BCKYIO
JACATCIIbHOCTD B
npohecCHOHANBH
oif chepe,
UCTIOJIb30BaTh
3HAHUS 1o
(uHAHCOBOM
IPaMOTHOCTH B
Pas3INn4IHBIX
JKU3HEHHBIX
CUTyalusax

B obnactu JyXOBHO-
HPaBCTBEHHOT'O BOCIIUTAHUSL:

- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HaHWUSI,
3THYECKOTO MMOBEICHHS;
-crocoOHOCTh OLICHUBAThH
CUTYaINIO u MIPUHUMATH
OCO3HAHHBIC peleHus,
OpPHEHTUPYSCh Ha  MOpPaJbHO-
HPAaBCTBCHHLIC HOPMbI u
[ECHHOCTH;

-0OCO3HaHHE JIMYHOTO BKJIaga B
IIOCTPOCHUE YCTOWYUBOTO
Oymy1mero;

-OTBETCTBCHHOE OTHOIICHUE K

CBOMM  poauTensM u  (WiIH)
JPYTUM WIEHaM CEMbH, CO3JaHUIO
CeMbH Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LIEHHOCTEH CEMEUHOMN
JKU3HH B COOTBETCTBHU  C
TpaguuusmMu Hapoaos Poccuy;
OBnanenue YHHUBEpCATbHBIMHU
PETyISTUBHBIMU JIEHCTBUSMHU:

a) caMOOpTaHU3aLus:
-CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh
MO3HABATEIBHYIO JIEATCIBLHOCTD,
BBISBIISITH NPOOJIEMBI, CTaBUTH U
dbopMynupoBaTh  COOCTBEHHBIE
3aJaud = B 0Opa3oBaTeNbHOMN
JNEeSITeIbHOCTH W KH3HEHHBIX
CUTYyalusX;

-CaMOCTOSITEIIEHO COCTaBIISITH
IUIaH pelIeHHsT MpoONeMbl ¢
YYETOM HMEIOLINXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U

MIPEANOYTEHUH;

-J1aBaTh OIIEHKY HOBBIM
CUTYaIsIM;

croco6cTBOBaTh (HOPMUPOBAHHUIO
51 IIPOSIBJICHUIO HIUPOKOH

OPYAMIMHA B Pa3HBIX 00JacTIX
3HAQHWH, TOCTOSIHHO TIOBBIILIATH
CBOH 00pazoBaTeILHBIMI u
KyJbTYpPHBI YPOBEHb;

0) CaMOKOHTPOJIB!

UCIIOJIb30BaTh MIPUEMBI
pednexcun TUTSI OIIEHKH
CUTyallud, BBIOOpa  BEPHOTO
peIIeHuUS;

-yMeTh  OILICHMBATH PHUCKA U
CBOEBPEMEHHO MPUHAMATh

PeHICHUSA 1TO UX CHMIKCHUIO,

-yMeTh OIIepUPOBATH MOHSTHSMH:
panroHasbHbIE, HpparroHaIbHbIE,
MoKa3aTeNbHbIe, CTEMIEHHBIE, Torapru(MuIecKue,
TPUTOHOMETPUUCCKHE ypaBHEHHS u
HEPaBEHCTBA, UX CUCTEMBI;

-yMeTh OTIEePUPOBATH MOHSATHIMU:
MHOTOTPaHHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napauleNieiume], pu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTh BPAIICHUS, [IMJIHH/D, KOHYC, IIap,
ctepa, ceuenus GuUrypsl BpalieHus, IIOCKOCTb,
Kacaromrasicss  cepsl, IWIMHAPA, KOHYcCa,
IUIOIIAaAb IIOBEPXHOCTU MHUPAMUMBI, I[PU3MBI,
KOHyca, IIWIMHApa, IUIoNanb cdepbl, 00beM
Kyba, MPSMOYroJbHOTO  MapauleieuIe/a,
MUPaMUJIbI, TIPU3MBI, [IWIHHAPA, KOHYCa, [1apa;
yMEeHHE  HW300pakaTh  MHOTOTPAHHUKHA U
MOBEPXHOCTH BpAIIEHHs, UX CCUCHUS OT PYKH, C
MOMOIIBI0  YEPTEKHBIX  MHCTPYMEHTOB W
QJICKTPOHHBIX CpC€ACTB; YMCETL PpacCllO3HaBaTb
CHMMETPHIO B IIPOCTPAHCTBE;

-YMETb pacno3HaBaTh MIpaBUJIBHBIE
MHOTOTPaHHUKH;

-YMETh OTIepUPOBAThH MIOHATHUAMU:
MPSIMOYTOJIbHAS CUCTEMa KOOpJAMHAT,
KOOPAMHATEI TOYKH, BEKTOp, KOOPIWHATHI
BEKTOPa, CKaJApHOE IPOU3BEICHHE,  YIOJ
MEXIy  BEKTOpamH, CyMMa  BEKTOpOB,

MIPOU3BEJICHUE BEKTOpa Ha YHCIO; HAXOIUTH C
MOMOIIBI0 HM3Y4YEHHBIX (OPMYIT KOOPIWUHATHI
CepeAUHbl OTPE3KA, PACCTOSTHUE MEKIY IBYMS
TOYKaMHU
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B) 3MOLII/IOHa.]'H>HHﬁ HHTCIICKT,

Mpeoararonn
c(hOpMHUPOBaHHOCTE:

BHYTPECHHEM MOTHBAIIHH,
BKJIIOUAIOIIEH  CTpeMJIEHHE K

JMOCTHKCHHUIO MEJIH H YCIIEXy,
OIITHMU3M, WHUIIMATUBHOCTb,
yMEHHUE JeHCTBOBATh, UCXOJS W3
CBOMX BO3MOKHOCTEIH;

IMIATHH, BKJIIOYAIOIICH
CIIOCOOHOCTH [IOHUMATh
SMOLIMOHAJIBHOE COCTOSIHUE
JIPYTHX, VYYATHIBAaTH €ro Tpu

OCYIIECTBIICHUH KOMMYHUKAIIH,
CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEIKNBAHUIO;
COLIMANTEHBIX
BKITIOYAIOIIHX
BBICTPAMBaTh  OTHOIICHUS  C
JPYTUMH JIIOABMH, 3a00THUTBCA,
NPOSIBIISATH UHTEPEC U pa3peliath
KOH(JIUKTHI

HaBBIKOB,
CIIOCOOHOCTH

OK
OddexTuBHO

04

B3aMMOJICHCTBOB
aTh U paboTaTth B

KOJIJIEKTUBE
KOMaH/Ie

n

-TOTOBHOCTb K CaMOpPAa3BUTHIO,

CaMOCTOSATCILHOCTH H
CaMOOIPENEIEHUIO;

-OBJIaJICHUE HaBBIKAMHU y4e0HO-
HCCIIEN0BATEIbCKOM, ITPOESKTHOM
U COIMAJIBbHOM JICATEILHOCTH,
OBnageHue YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU
JIECUCTBUSIMHU:

0) coBMecTHas AESITEIHHOCTb:
-IOHUMaThb M  HCIOJB30BATh
MpeUMyIleCTBa KOMaHJHOW U
WHIUBUIyabHON paboThI;
-IPUHUMATh LEIH COBMECTHON
JesITeIbHOCTH, OPTraHU30BBIBATh U
KOOPJIMHHUPOBATH JICHCTBHUS TO €€
JOCTIDKEHHIO: COCTaBJIATH IIJIaH
JEUCTBUN, paclpeaesisaTh PolH ¢
YU4E€TOM  MHEHHH  YYaCTHHKOB
o0cyXaaTh pe3ynbTaThl
COBMECTHOH paboTHI;
-KOOp/IMHUPOBATh ¥ BBITIOJNHATH
paboTy B YCIOBHSIX pPEaibHOTO,

BUPTYaJbHOTO 5
KOMOWHHPOBAHHOT'O
B3aNMOJICUCTBHS,

-OCYIIECTBIISATh IMO3UTHBHOE
CTpaTermyecKkoe TIOBEJCHUE B
pa3IMYHBIX CHUTYaIUsX,
TIPOSIBITATE TBOPYECTBO 51
BOOOpaXKeHHE, OBITH
MHUIMATUBHBIM.

Osnanenue YHHBEPCATbHBIMHU

PETYISTUBHBIMU ACHCTBHAMHU:
I) TpuHATHE cebsi W Jpyrux

-YMETh ONEPUPOBATH MOHATUSMU: CIy4alHbII
OMBIT M CiydYailHOE COOBITHE, BEPOATHOCTD
CIIy4aiiHOTO COOBITHS;

-yMETh BBIYUCIIAT BEPOSITHOCTD c
UCTIONBb30BaHUEM  rpadUYecKuX  METOJOB;
NPUMEHSATh (POPMYJIBI CIOKEHUS U YMHOKCHHS
BEPOSITHOCTEH, KOMOHMHATOpHblE (aKTBl H
(hopMyIIBI IIPH PELICHUH 3aay;

-OIICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA;
3HAaKOMCTBO CO CIIly4YallHBIMH BEJIMYMHAMU;
YMEHHE TPUBOAWUTH TPHUMEPHI IPOSBICHUS
3aKOHa OONBIIMX 4YHCEN B MPHUPOJHBIX H
OOIIIECTBEHHBIX SIBIICHHUSX;

-yMeTh CBOOOJHO ONEpPUPOBATH IOHATHIMH:
CTETIEHb C LEJbIM I[IOKa3aresleM, KOpPEHb
HaTypaJbHOM CTETIeHH, CTETeHb c
pauMOHAJIbHBIM  IIOKa3aTeleM, CTElNeHb C
JEHCTBUTETIHHBIM (BeleCTBEHHBIM)
MoKazareneM, JIorapudMm urcia, CHHYC, KOCHHYC
Y TAaHT€HC MTPOM3BOJIFHOTO YNCIIA;

-yMeTh CBOOOJHO ONEPUPOBATH IMOHATHIMH:
rpadpuk  GyHKOUM, obOpartHas  QYHKIUS,
KOMITO3UIMsS  (QYyHKIMH, JIMHEWHas QYHKIUS,
KBaJpaTHyHast (QyHKIMS, CTeNeHHas! PYHKIHS C
LEeJIBIM ~ TIOKa3aTeJeM, TPUIOHOMETPUYECKHUE
GyHKIUH, OOpaTHBIE  TPUTOHOMETPHUYECKHE
(GyHKUMM, TOKa3aTelbHas U JiorapuMuieckas
(GYyHKUMHM; yMETb CTpOUTH rpaduku (yHKUUH,
BBIIIOJIHATH npeoOpa3oBaHus rpadukoB
(GYHKITHIA,

-yMETh HCHONB30BaTh rpadukud (GyHKIMHA i
M3yYeHHUs] TPOLECCOB M 3aBHCHUMOCTEH TIpH
peLIeHNH 3a7a4 U3 APYTUX y4eOHBIX MPEeaMETOB
W U3 peaqbHOH JKU3HH; BBIpaXaTh (QOpMyIaMH
3aBUCHMOCTH MEKAY BEITMUNHAMU;
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JIFOJIEH:

-IPUHUMATh MOTHBEI u
apryMeHThl JIPYTHX JIOACH Ipu
aHam3e pe3yIbTaToOB
NESTENBHOCTH;

-[IpU3HaBaTh CBOE MPaBO U NPABO
JOpPYTUX JIOJEH Ha OIINOKH,

-cBOOOJIHO OTMEpHUPOBaTh MOHATHAMH: YETHOCTH
¢byHKIHH, TIePHUOTUIHOCTD ¢byHKIHAH,
OTPaHUYEHHOCTh  (DYHKIHWH, MOHOTOHHOCTb
¢byHKUIMH, 3KCTpeMyM (YHKIWHM, HanOoJblee 1
HaVMEHBIIee 3HAUCHHS byHKIMN Ha
IPOMEXYTKE; YMETh HPOBOJUTH HCCIIEIOBAHUE
GyHKIMH;

pa3BUBaTh CIOCOOHOCTD | -yMETb HCIIOJIb30BaTh CBOWCTBA M TpaduKH

MOHWMAaTh MHpP C TO3WIOWHU | (QYHKIUI AJS pelieHus] ypaBHEHUI, HEpaBEHCTB

JIPyTroro 4ejaoBeka W 3agad C [apamerpamu; Hu300paxarh Ha

KOOPJMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUI
YpaBHEHWH, HEPABEHCTB U UX CUCTEM

OK 05| B obmactu ACTETHYECKOTO | -yMETh OIEpPUPOBATh TMOHATHAMH: CpEeIHee
OcyuiecTBiIsATh BOCTIMTaHUA: apudMeTHyecKoe, MeOuaHa, HauOoJbllee U
YCTHYIO U | -3CTETUYECKOE  OTHOIIEHHWE K | HaMMeHbIllee 3HAa4YeHHd, pa3Max, AHUCIEpCHUs,
MUCHMEHHYIO MUpY, BKIIOYas 3CTETUKY OBITa, | CTAHAAPTHOE OTKJIOHEHWE YHCIOBOTO HaOOopa;
KOMMYHUKAIIUIO Hay4YHOTI'O u TEXHUYCCKOI'0 | YMCHUC H3BJICKATDb, HHTCPIPETUPOBATH
Ha TBOpPYECTBA, CIOpPTa, TpyAa U | HHPOPMALUIO, MPEACTABICHHYIO B TabIHIaX, Ha
TOCY/IapCTBEHHO | OOIIECTBEHHBIX OTHOIICHHUIA; JrarpamMmmax, rpadukax, OTPaXKAIOIIYIO
M SI3BIKE | -CITOCOOHOCTH BOCIPUHUMATH | CBOWCTBA PEANBHBIX TIPOIECCOB W SIBJICHHIA
Poccuiickoit pa3jvuHbIe  BUABI  HUCKYCCTBA, | MPEACTaBIATh MHPOPMAIUIO C  IOMOIIBIO
Denepanun C | TpaauIK ¥ TBOPYECTBO CBOETO W | TAOIUIl M JHarpaMM;
y4eToM IPYTHX  HApOIOB,  OMNIYIIAaTh | -UCCIEAOBAaTh CTATUCTHYECKHE NAaHHBIC, B TOM
ocobeHHoCTe! 3MOILIMOHATIEHOE BO3/ICHCTBHE | YHCIIE C MPUMEHEHUEM TpaUIecKuX METOJIOB U
COLIMAJIBHOTO U | MCKYCCTBa, JIEKTPOHHBIX CPE/CTB;
KYJBTYpHOTO -yOSXKIEHHOCTh B 3HAYNMOCTH | -yMETh  ONEPUPOBaTh MOHATHUSAMHU: TOYKa,
KOHTEKCTa JUIE  JIMYHOCTH H  O0IIecTBa | mpsMasi, TIOCKOCTb, MIPOCTPAHCTBO,

OTEYECTBEHHOI'0O W MHUPOBOTO | JBYI'PAaHHBII YIroJl, CKpELIUMBAIOIIUECS IPSIMBIE,

HCKYCCTBA, STHUYECKUX | MApaUIENNBHOCTh M TEPICHANKYISIPHOCTD

KYJBTYPHBIX Tpamuuit U | IPSIMBIX H IJIOCKOCTEH, YTOJl MEXIY MPSIMBIMH,

HapOJHOTO TBOPYECTBA, Yroin MeXay MpsSMOM U IUIOCKOCTBIO, Yol

-TOTOBHOCTH K CAMOBBIP2XCHHIO B | MEX/y TUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JIO

pasHBIX BHJIaX UCKYCCTBA, | TUIOCKOCTH, PACCTOSIHHE MEXIy IPSIMBIMH,

CTPEMIJICHUC TPOSABIIATE KAa4€CTBa | paCCTOAHUEC MEKAY IJIOCKOCTAMU,

TBOp‘IeCKOﬁ JIMYHOCTH, -YMETb HUCIIOJIB30BAaTh IIPU PEIICHUM 3aJad

OBnanenue YHUBEPCANBHBIMY | H3y4eHHbIE (DaKThl U TEOpPEMbl TUIAHUMETPHU;

KOMMYHUKATHBHBIMHU YMEHHE  OLEHWUBaTh  pa3Mephl  OOBEKTOB

JIEHCTBUSIMU: OKPYXKaIOILETO MUpa

a) oOmieHue:

-OCYIIECTBIIATh  KOMMYHHUKAITUH

BO BceX cepax KN3HHU;

-pacro3HaBaTh HeBepOaIbHBIE

cpeAcTBa OOILEHHSA, MOHHUMAaTh

3HaY€HHE COIMAJIHHBIX 3HAKOB,

pacro3HaBath MIPEMOCHUIKH

KOH(QIMKTHBIX ~ CUTyallud U

CMSTYATh KOH(DIUKTHL;

-pa3BepHYTO W JIOTUYHO M3JaraTh

CBOIO TOYKY 3peHus c

UCIIOJIb30BaHUEM SI3BIKOBBIX

CpeJICTB
OK 06 | -ocoznanmue 00yJarommmMucs | -yMeTb OTIepUPOBAThH MTOHSATHAMHU:
[posBisaTh POCCHICKOI IrpaXJaHCKOH | MPsIMOYTroiIbHAs cucrema KOOPJIMHAT,
rpaXk1aHCKO- UAECHTHYHOCTH; KOOpDAMHATHl TOYKH, BEKTOP, KOOPAWHATEHI
MaTPUOTHYECKYIO | -IIeJIeHaIIPaBIEHHOE pa3BUTHE | BEKTOpa, CKalpHOE TIPOW3BEACHHE, YTOI
MO3UIIMIO, BHYTPEHHEHW TMO3UIUHU JIMYHOCTH | MEXIYy  BEKTOpaMH, CyMMa  BEKTOPOB,
JIEMOHCTpPHpOBAT | Ha OCHOBE JYXOBHO- | TIPOM3BEACHHE BEKTOpPA HA YHUCIO; HAXOAWThH C
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b OCO3HAHHOE
MTOBEICHUE Ha
OCHOBE
TPaJUIIUOHHBIX
00I1IeUeIoBeYecK
UX IICHHOCTCH, B
TOM  4YHCIE C
Y4ETOM
TapMOHM3AITIH
MEKHAITHOHAJIEH
BIX u
MEXPEITUTHO3HBI
X OTHOIICHUH,
MIPUMECHSTh
CTaHIapTHI
AHTUKOPPYIIIHOH
HOI'O IIOBEACHUS

HPaBCTBEHHBIX LEHHOCTEH
HapoJ0B Poccuiickoi
Oenepanuy, HUCTOPUUECKUX U

HAIIMOHATBHO-KYJIBTYPHBIX
TpaauIIHH, dhopmupoBanue
CHCTEMBI 3HAYHMMEIX IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK,
AHTHKOPPYIILIMOHHOTO
MHPOBO33PCHHS, IIPABOCO3HAHMUS,
JKOJIOTHYECKOI KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTh ILEIU U
CTPOHTD KU3HECHHBIC TIAHBL;

B 4acTu rpakIaHCKOTO
BOCITUTAHUSI:

-OCO3HaHHE CBOHX
KOHCTHUTYITHOHHBIX mpaB u

00s13aHHOCTEH, YBa)XKCHHE 3aKOHA
1 TIPaBOIIOPSIIKA,;

-IPUHSATHE TPaIUIINOHHBIX
HallMOHAJIbHBIX,
00I11eYETOBEUECKUX
TYMaHHCTHYECKUX u
JIEMOKPATUYECKUX TICHHOCTEHH;
-I'OTOBHOCTH HpOTI/IBOCTOHTL
HJEOIOTHH IKCTPEMHU3MA,
HaIlMOHAJIN3Ma, KceHopoOouH,
I[I/ICKpI/IMI/IHaLII/II/I 10 COIlMaJIbHBIM,
pCHI/IFI/IO3HI)IM, paCOBbIM,

HAIMOHAIBHBIM TPU3HAKAM;
-TOTOBHOCTh BECTH COBMECTHYIO
JCATCIIbHOCTD B HHTCpPECax
TPaXTaHCKOTO oOrmiecTBa,
y4acTBOBAaTh B CaMOYIPaBICHUU
B 00111e00pazoBaTeILHOM
OpraHM3aluu " JI€TCKO-
FOHOIIIECKHUX OPTaHU3aIIX;
-YMCHHE B3aPIMOILeI71CTBOBaTB Cc
CoOUaJIbHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHH C UX (YHKIHSIMH U
Ha3HAYCHUEM;

-TOTOBHOCTb K TYMaHUTapHOH M
BOJIOHTEPCKOM JIEATENLHOCTH,
[TaTproTHYECKOTr0 BOCITUTAHHUS:
c(hopMUPOBAHHOCTh POCCUHCKOMH
Fpa)l(llaHCKOﬁ UIACHTHYHOCTH,
MaTPUOTHU3MA, YBaKEHUS K
CBOEMY Hapoxny, YyBCTBA
OTBETCTBEHHOCTH nepen
Poaunoii, ropaoctu 3a cBOM Kpaif,
cBoro PoauHy, cBOH S3BIK U
KYJIBTYPY, HPOIILJIOE U HACTOSIIEE
MHOTOHAIIMOHAIILHOTO Hapoza
Poccuw;

-IICHHOCTHOE  OTHOIIIEHHE K
roCy/IapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY ¥ TPHUPOTHOMY
HACJIeTUIO, MaMSITHUKAM,

MOMOIIBI0 HM3YYEHHBIX (OPMYN KOOPIMHATHI
CepeMHBl OTPE3Ka, PACCTOSHHUE MEXAY IBYMs
TOYKaMU;

-yMETh BBIOMpATh TMOAXOAALINH HW3yYSHHBIH
METOJ MJI pEHIEHWs 3aJadd, pPAaclo3HaBaTh
MaTeMaTHyeckue (akTbl M MaTeMaTHYECKHE
MOJENM B TNPHUPOJHBIX W  OOIIECTBEHHBIX
SIBIIEHUSIX, B UICKYCCTBE;

-yMEHHE IPUBOANUTH IPUMEPBI MATEMaTHUECKUAX
OTKPBITHH poccuiickoin 5 MHPOBOU
MaTeMaTUYeCKOW HayKH.

- YMETh ONEpPUPOBATH MOHITUAMU: CIy4alHbII
ONBIT M CiydailHOE COOBITHE, BEPOATHOCTH
CIIy4allHOTO  COOBITHSA; yYMEThb  BBIYUCISTH
BEPOSITHOCTh C HCHOJB30BaHHEM TIpaduyecKux
METOAOB; NPUMEHATH (HOPMYJBI CIOXKEHHUS U
YMHOXXEHHSI BEpOATHOCTEH, KOMOWHATOpHBIE
¢daktel u (OpMYNBl TPH PEUICHUW 3a1ad;
OLICHUBATh BEPOSATHOCTH peaJbHbIX COOBITHI;
3HaKOMCTBO CO CIy4YailHBIMH BeJIMYMHAMU;
yMEHHE TPHUBOJUTH TNPUMEPHI MPOSBICHUS
3aKOHa OONBIIMX 4YHCE B MNPUPOJHBIX H
OOIIECTBEHHBIX SIBICHHUAX

14




TpaguiusM  HapogoB  Poccun,
IocTmxeHnsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHAX

U TPy e,

-ueiHas yOeXIeHHOCTb,
TOTOBHOCTh K  CIY)KCHHIO W
3aIuTe OreuecTsa,
OTBETCTBEHHOCTb 3a €ro CyabOy;
OCBOCHHBIC 00yJaroIIIMHCS
MEXIPEAMETHBIE  MOHATHS U
YHHUBEpCaIbHbIC yueOHbIC
JeUCTBHS (perynaTuBHBIE,
NI03HABATEIbHEIE,
KOMMYHHKATHBHBIC);

-CIIOCOOHOCTb MX HCIIOJIBE30BAHMUS
B MO3HABATEIBLHON U COIIMAIbHOU

MpaKTHUKE, TOTOBHOCTh K
CaMOCTOATEINbHOMY

TUTAHWPOBAHUIO "
OCYIIIECTBIICHUIO yueOHOM
JACATCIBHOCTH, Oopranuvsanuvun
y49e0HOTO  COTPYIHUYECTBA C

neaarorn4cCKuMu pa6OTHI/IKaMI/I
U CBCPCTHUKaMH, K YYaCTUIO B

NOCTPOCHUH  HMHAMBUAYaJIbHOU

00pa3oBaTenbHON TPAEKTOPUHI
OK 07 | -ne MPUHIMATh NEUCTBUS, | -yMETh OIEpUPOBaTh TMOHATUSMH: (YHKIUS,
CopeiicTBOBaThH MIPUHOCSINKE Bpel OKpY)Karoled | HempepbIBHAS ¢byHKIWS, MIPOU3BOJIHAS,
COXPaHEHHIO cpene; nepBooOpa3Hasi,  ONpPEIEICHHBIA  HMHTErpad;
OKpY>Karomen -yMeTh NPOTHO3UPOBATh | YMETh HAXOOUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
Cpenbl, HeOJIaronpuATHbIE (GYHKIUH, UCTIONB3YsI CIIPaBOYHBIE MAaTEpHAIIBI;
pecypcocOepeke | IKOJIOrHYecKHe NOCJIEACTBUS | UCCIIEIOBATh B MPOCTEHIINX CiIydasX (QyHKIHH
HHUIO, NPUMEHATH | IPEANPUHUMAEMBIX  JCHCTBUH, | HA MOHOTOHHOCTb, HAXOAWTb HAaWOONBIIME WU
3HaHUSA 00 | mpeaoTBpamaTh UXx; HaVMEHbIIME 3HaueHWs (QYHKIWH; CTPOUTH
U3MEHEHUH -pa3pabareiBaTh IUJIAH pEHICHUs | TpaUKM MHOTOWIEHOB C  HCHOJIB30BaHHEM
KJIMMaTa, npobjeMbl € Y4YeTOM aHaju3a | amnmapara MaTeMaTHYECKOTO aHaJu3a;
HPUHIIMIIBI MMCIOIUXCSl MaTepUajbHBIX U | IPUMEHSATH MIPOU3BOJHYIO NPH PELICHHUH 3ajad
OepexIIMBOTO HeMaTepUabHBIX PECYPCOB; Ha JIBU)KEHHE;
MIPOM3BOICTBA, -OCYIIECTBIISTH -pelmaTth NPaKTHKO-OPUEHTHPOBAHHbIC 3a/1a4M
3¢ peKTUBHO HeJieHanpaBIeHHbINA MIOWCK | Ha HauOOJbLIMEe M HaWMEHbIINE 3HAYCHUS, Ha
JIEHCTBOBAaTh B | IIEpEHOCAa CPEACTB M CIIOCOOOB | HAXOXKIEHHE ITyTH, CKOPOCTH M YCKOPEHHUS;
Ype3BbIYaiTHBIX JeHCcTBUSL B TPOQECCHOHAIBHYIO | -yMETh OINEpPHUPOBATH TOHSATHSIMU: JBIKEHHE B
CUTYyalusx cpeny; MIPOCTPAHCTBE, no00HbIe ¢burypst B

-yMEeThb TIEPEHOCHTh 3HAHWSA B | IPOCTPAHCTBE,  HCIIOJNB30BaTh  OTHOIIEHHE

M03HABaTENbHYIO U | TUIomIaael MoBEPXHOCTEH N 00HEMOB TIOTOOHBIX

NPaKTUIECKYIO obsiactv | pUTYp IpH pEeIICHUH 3a/1a4;

KU3HEIESATEIbHOCTH; -yMETh BBIYHCISTH F€OMETPUUYECKHE BEJINYMHBI

-peyiaraTh  HOBBIE  TPOEKTHI, | (IJMHA, YTOd, IUIOMAaAb, OOBEM, IUIOMAAb

OLIGHUBATh HICH C TO3HMLUUHU | TIOBEPXHOCTH), UCTIONB3Ys U3yUYeHHbIE (POPMYIIBI

HOBHU3HBI, OPUTMHAJIBHOCTH, | ¥ METOABI

MPaKTUYECKON 3HAUUMOCTH;

-aBaTh OIICHKY HOBBIM

CUTyalusiM, BHOCUTb KOPPCKTHUBLI
B JCATCIIBHOCTD, OIICHUBATh
COOTBCTCTBUEC PE3YJILTATOB LEIAM
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2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. O0beM QUCHUILIMHBI M BUIbI Y4e0HOI padoThI

Buna yueOHoii padoThI

O0BeM B yacax

®opma o0yueHus

Ounas Oriro-
3a04Has

O0bem 00pa3oBaTeIbHOI MPOrpPaMMbI AU CHUILTHHBI 340 340

B T.4. B opMe NPaKTHYEeCKOii MOATOTOBKH - -
BT. 4..

TEOPETHYECKOE 00yUeHUe 162 68
MPAKTUYECKHUE 3aHSITUS 164 68
Camocmosmenvras paboma - 190
[IpomexyTouHAsI aTTECTALMA — IK3AMEH 14 14
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2.2. TemaTn4yecKuii MJIaH U COIEPKAHHUE TUCUUTLTHHBI
2.2.1 TemaTu4yecKuii IJIAH U COIePKAHME TUCIUIJIMHBI 110 04HOM opme 00yueHusI:

Conep:xanue yueOHOro MaTepHuaJia u
HaumeHoBaHue pa3jaesioB Oo0bem | DopMupyemMble
" Tem (hopMBbI OpPraHU3aLMM AesITeIbHOCTH 4acoB | KoMIETeHIH
00yYaKONIIHXCS
1 2 3 4
OcHoBHOe coiepKaHne
Pasnes 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Llems u 3amaum | Coaepakanue 2
MaTeMaTWKH IIpH OCBOeHHMH | 1.ba3oBble 3HaHWS W yMEHHS  TIO 2
CHENHANTbHOCTH MaTeMaTHKe B MPOQECCHOHANBHOW H B
MIOBCEAHEBHOM IESTEILHOCTH
Tema 1.2. Uucnma wu | Coaep:xanue 2
BBIYUCICHHA. BelpaxkeHus u | 2.J[elicTBUS Hax TOJOKHTEILHBIMU U 2
peoOpa3oBaHus OTpULATEIBHBIMU YHCJIAMHU,
O6I)IKHOBCHHI)IMI/I u JACCATUYHBIMU
npoOsimu.  JleiicTBUS €O CTETCHSMH,
(hOpMYJIBI COKPAIIICHHOTO YMHOKEHUS
Tema 1.3. Teomerpus Ha | Comep:kaHue 2
IUIOCKOCTH 3.JIpakTnyeckoe 3amsitue Nel: Bugsl 2
IUIOCKUX (UIYp U MX IJIOIIAAb
Tema 1.4. Ilpouentssie | Comep:kaHue 4
BBIYHCIICHHUS 4.IIpakTnyeckoe 3ansatue Ne2: IIpocTeie 2 OK 1. OK 2
) )
:ﬂiﬁiﬁi}ﬂ, pasHble CHoco0bI ux OK 3. OK 4.
OK 5, OK 6,
S5.IIpakTnyeckoe 3ansatue Ne3: CioxHble 2 OK 7
MPOLIEHTHI
Tema 1.5. VYpasuenus u | Conep:kaHue 2
HEPABEHCTBA 6.IIpakTH4eckoe 3aHATHE Nog: 2
Jluneiinsle, KBaJIpaTHEIE, IpoOHO-
JIMHEHHBIE YPaBHEHUSI U HEPABEHCTBA
Tema 1.6. Cuctemsl | Copep:xkanue 4
YpaBHEHUH U HEPABEHCTB 7.CriocoObl  pelIeHus] CUCTEM JIMHEWHBIX 2
YPaBHEHUI.
8.IIpakTuyeckoe 3ansaTue Ne5: CrucreMsl 2
HEPaBEHCTB
Tema 1.7. Bxonnoii | Coaep:xaHue 2
KOHTPOJIb 9.IIpakTH4ecKoe 3aHATHE Ne6: 2
Brruucnenus u npeoOpa3oBaHuUs.
VYpaBHeHUs1 U HepaBeHcTBa. ['eomerpus Ha
TJIOCKOCTH
Paznen 2. [IpsiMble M NJI0CKOCTH B MPOCTPAHCTBE 18
Tema 2.1. OcHosuble | ConepkaHue 2
MOHATUA crepeomerpu. | 10.Ilpeamer crepeomerpun. OcCHOBHEBIE 2
Pacnonoxkenne npsAMBIX U | HOHATUS  (TOYKA, TpsiMasi, IUIOCKOCTb,
IJIOCKOCTEN npoctpancTBO).  OCHOBHBIE  AKCHOMBI
CTEepPEOMETPHH. [Tepecekarommecs, OK 1, 0K 3,
napauienabHbie H CKpELIUBAIOLIUECS OK4, OK 7
IIpsIMBIE. IIpuzHax 51 CBOMCTBO
CKpCUINBAOIINXCA  IIPAMBIX. OcHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI
Tema 2.2. IlapannensHocts | Comep:kaHue 6
MPSIMBIX, pSAMOiA n | 11.IlapannenbHble TpSMblE W TUIOCKOCTH. 2 OK 1. OK 3
IUIOCKOCTH, TIIIOCKOCTEN Omnpenenenne.  Ilpusnak.  CsoiicTsa. OK 4’ OK 7’
[MapannensHble TOCKOCTH. OmpeneneHue. ’
[Tpusnak. CBoiicTaa.
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12.Terpasap u ero snemeHTbl. CBOMCTBa
MPOTUBOIIOJIOKHBIX I'paHed W JuaroHaieit
napajuleJenumnesa.

13.IlpakTHYecKoe 3aHsITHE Ne7:

IToctpoenue ceuennii. Perenue 3amau

Tema 2.3.
[lepneHANKYISIPHOCTH
MPSIMBIX, IpsMOit u
IUIOCKOCTH, TIJIOCKOCTEH

Conep:xanue

14 TlepnieHTUKySpHBIE
[TapannensHbie NpsAMBbIE,
MIePIICHINKY IS PHBIE K TUIOCKOCTH.
[IpusHak NepneHAUKYISIPHOCTU MPSMON U
IUIOCKOCTH. J{0Ka3aTeabCTBO.

npsMBbIe.

15. IIpakTuyeckoe 3aHsaTHe  Ne§:
[lepnenauxynsp u HaKJIOHHAS.
[lepnenaukynapueie miockoctu. [lpuzHak
MEPIICHIUKYISIPHOCTH TUIOCKOCTEH.
JloKka3aTeIbCTBO. Paccrosiaue B
MIPOCTPAHCTBE

Tema 2.4. Teopema o Tpex
NEePICHIUKYISIpax

Conepxanue

16.Teopema o0 Tpex NEPIEHAUKYIAPAX.
Hoxa3zaTtenbcTBo. Yrom Mexay nOpsMod u
IUIOCKOCTBIO. YT0JI MKy TUNIOCKOCTSIMU

Tema 2.5. IlapamnensHbie,
MIEPIICHIUKYIISPHBIE,
CKPEIIUBAIOIINECS TIPSIMBIC

Conepxanue

17.JIpakTH4eckoe 3aHsATHE Ne9:
AKCHUOMBI CTEPEOMETPUH.
IlepnenAuKyISIPHOCTD psAMOM 5
IUIOCKOCTH, MapajuIeIbHOCTh JIBYX
MPSIMBIX, MEPIEHANKYISPHBIX IUIOCKOCTH,

MEePIEeHIUKYJISIPHOCTh TUIOCKOCTEH

Tema 2.6. Ilpamble wu
IUIOCKOCTH B TIPOCTPAHCTBE

Coaepxanue

18.IIpakTHYecKkoe 3aHATHE Ne10:
PacrionoxxeHne NpsAMBIX W IUIOCKOCTEH B
npoctpancTBe. [leprneHIUKyIsIpHOCTD W
NMapauviCIbHOCTE IIPAMBIX H IIOCKOCTEM.
CkpemuBaromuecss  npsimple.  Pemenune
3a1ad.

Paznen 3. KoopanHaTsl 1 BEeKTOPHI

16

Tema 3.1 HexapToBbl
KOOPJIMHATHI B
npocTtpaHcTee. PaccrosiHue
MEXIy JBYMS  TOYKaMH.
Koopaunatst CEpEIHBI
oTpe3Ka

Coaepxanue

19./lexapToBHI KOOPMHATHI B
npocTpaHcTBe. PaccTosHue Mexay AByMs
TOYKAMH, KOOPJIMHATHI CEPEJIMHBI OTPEe3Ka

20.[IpakTH4eckoe 3aHsTHE Nell:
[Ipocreiiiue 3agauu B KOOPAUHATAX.

Tema 3.2 Bekrtopel B
MPOCTPAHCTBE. YTOJI MEXIY
BEKTOPAMH. CkanspHoe
MPOM3BEICHIE BEKTOPOB

Conepxanue

21.Bextopsl B nipoctpaHcTBe. ClIoKEHHE U
BBIYUTAHUE BEKTOPOB. YMHOXKeHne
BeKTOpa Ha uucio. KommnanapHbie
BEKTOPBHI.

22.CxansipHO€ TIPOU3BEACHUE BEKTOPOB.
Pa3noxenue BEKTOpa o TpeM
HCKOMIUIAaHAPHBIM BEKTOPAM.

OK2,0K 3,
OK 4, 0K 7

23. Ilpakrtuueckoe 3aHsaTHe Nel2:
Koopnunatsr BEKTOpA, CKaJISIPHOE
IPON3BE/ICHHE BEKTOPOB B KOOPIMHATAX,
yrojl MEXIy BEKTOPaMH, Yroldl MEeXIY

OK2,0K 3,
OK 4, 0K 7
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NpsIMOM M TJOCKOCTBIO, YTOJI MEXIy
IUVIOCKOCTSIMU. Y paBHEHHE INIOCKOCTH.

Tema 33 [Mpaktuko- | Comepixanue 2
OpUEHTUPOBAHHBIC  3a1add | 24.IIpakTH4yeckoe 3aHsATHE Nel3: 2
Ha KOOpIMHATHOHM | KoopaMHaTHas INIOCKOCTh. BEIUMCIIEHHE
IJIOCKOCTH paccTosHUil M IUIOWAAEH Ha TMJIOCKOCTH.
KosnuecTBeHHBIE pacueThl
Tema 3.4 Pemenme 3amau. | Comep:kaHue 4
Koopaunatel ¥ BEKTOpBI 25.I1pakTHyeckoe 3aHATHE Nel4: 2
JlexapToBBl KOOpAMHATHI B TPOCTPAHCTBE.
Bexroper B mpoctpanctBe. CroxeHue Hu
BBIYUTAHUE BEKTOPOB. YMHOXEHUE
BekTopa Ha uyucio. KomruiaHapHbie
BekTopel.  CKanmsipHOe  NPOU3BEACHUE
BEKTOpOB. PasiiojkeHne BeKTOpa MO TpeM
HEKOMIUTAHAPHBIM BEKTOPaM
26.IIpakTnyeckoe 3aHATHE Nel5: 2
[Ipocreiimne 3agaud B KOOpAMHATAX.
KoopauHatel BEKTOpa, paccTOSHUE MEXIY
TOYKaMH, KOOPAWHATHI CEPEeIUHBI OTpEe3Ka,
CKalIipHOE TPOM3BEJCHHE BEKTOPOB B
KOOpAMHATaX, Yrojd MeXAy BEKTOpaMu,
YroJ MEXKIAY IPSIMOM U INIOCKOCTBIO, YIOJ
MEXY TIOCKOCTSIMU
Pasnen 4. OcnoBbl TpuroHomerpun. Tpuronomerpuyeckue GpyHKIMU 38
Tema 4.1 | ConepxkaHue 4
Tpuronomerpuyeckue 27.Pannannast Mepa yrina. [loBopot Toukm 2
(QyHKIMM ~ TPOM3BOJILHOTO | BOKPYr Hadama kKoopjaunar. OmnpejeneHue
yria, yucna. Paguannas W | cuHyca, KOCHHYCA, TAHT€HCA U KOTAHTCHCA.
rpagycHas Mepa yria 3Hakd CHHYyca, KOCHHYyCa, TaHI€HCa U
KOTaHTEHCa 10 YeTBEPTSIM.
28.3aBrcUMOCTh MEXITy CHUHYCOM, 2
KOCHHYCOM, TAHT€HCOM U KOTaHI'€HCOM
OJTHOTO ¥ TOTO JK€ yriia
Tema 4.2 OcHoBubie | Conep:kanue 4
TPUTOHOMETPUUECKHUE 29.TpuroHoMeTpudIecKue TOXKIECTBA. 2
TOXKAECTBA. @®opmyiiel | CHHYC, KOCHHYC, TaHI€HC M KOTaHICHC OK'1,0K2,
TIPUBE/ICHUSI YIJIOB O U - (L. OK 3, 0K 4,
30.DopmyIibl IpUBEICHUS OK 5, OK'6,
OK 7
Tema 4.3 Cunyc, xocunyc, | Comep:kaHue 8
TaHTe€HC CyMMBI M pasHoCcTH | 31.Cymma u pa3HocTh cuHycoB. CymMMa H 2
aByx  yrinoB  CuHyC W | pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
KOCHHYC JIBOMHOrO yria. | aBoiHoro yria. dopMyibl MOJOBUHHOTO
Dopmyiibl IIOJIOBUHHOI'O | yrIIa.
yriaa 32.I1peodpazoBanus CYMMBI 2
TPUTOHOMETPUIECKUX byHKIMH B
IPOM3BE/ICHUE U MPOU3BEICHUS B CYMMY.
33.Bripaxenue TPUTOHOMETPUUECKHUX 2
GYyHKIUI Yepe3 TaHIeHC TIOJIOBUHHOTO
apryMeHra.
34.IIpeobpazoBanus MPOCTENIINX 2
TPUTOHOMETPUYECKUX BhIPKEHHUN OK'I, OK 2,
Tema 4.4 Oynkunn, wux | Comep:kaHue 8§ 2’ 8§ 2’
ceoficTsa. Criocodb! 3anatis 35 OGacty, OIIpeleNICHUsT U MHOXECTBO O’K7 '

GbyHKIHA

3HaYEHUH GbyHKIH. YETHOCTS,
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HEYETHOCTb, TEPHOAUYHOCTh  (PYHKIIHHA.
CriocoOrI 3aganust pyHKIWI
Tema 4.5 | CoaepxxaHue 2
Tpuronomerpuueckue 36.00macTp ompeAeneHUs] U MHOMKECTBO 2
(GyHKIMH, HMX CBOMCTBA M | 3HAYCHHH TPUTOHOMETPUUYCCKUX (YHKIIHU.
rpadukn YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTD
TpuroHoMmeTpuieckux ¢yHkuuii. CoiicTBa
U rpaduku QyHKIHH y = cos X, y = sin X, y
=g X,y =ctgX.
Tema 4.6 IlpeoOpazoBanme | Coaep:kaHue 2
rpadukoB 37.J1pakTuyeckoe 3aHATHE Nel6: 2
TPUTOHOMETPUUECKUX Cxarne ®  pacTsbkeHHe  rpadukoB
GbyHKIIHA TPUTOHOMETPHIECKHIX GYHKITHIH.
[IpeobpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (PYHKIUH
Tema 4.7 Onucanue | Conepxanue 2
ITPOU3BOJCTBEHHBIX 38.IIpakTuyeckoe 3aHsATHE Nel7: 2
IpoUeccoB ¢ MOMOIIBIO | Mcnonb3oBaHue CBOWCTB
rpaduxoB QyHKUMi TPUTOHOMETPUUECKUX ¢byHKUMH B
mpo(hecCHOHATIBHBIX 3a]a9ax
Tema 4.8 Ob6patnsie | Conepixanue 2
TPUTOHOMETPUYECKHUE 39.06paTHbIe TPUTOHOMETPHUUECKHUE 2
GyHKIMH ¢ynkuun. Mx cBolicTBa U rpaduku
Tema 4.9 | Conepxanne
TpuronomeTpueckue 40. TlpakTuueckoe 3ausTHe Nel8:
YPABHCHIA N HCPABCHCTBA | ypappenne cos X = a. YpaBHeHue sin X = a.
YpaBHeHuUe tg X = a, ctg X = a.
41. IlpakTnyeckoe 3ansatue Nel9: 2
Pemenue TPUTOHOMETPHUUECKUX
YpaBHEHHUH OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHUE ypaBHEHUS,
CBOJSIIIMECS K KBaJIpaTHBIM, peEIIaeMble
pasiokeHrueM Ha MHOXHTEIH,
OJTHOPOJIHBIE.
42. TlpakTtuyeckoe 3aHaTHEe Ne20: 2
[Ipocreitmue TPUTOHOMETPUYECKUE
HEpaBEHCTBA
43.IlpakTHyeckoe 3aHATHE Ne21: 2
IIpocreiimne TPUTOHOMETPUYECKUE
HEpaBEHCTBA
Tema 4.10 Cucremsl | Conepixanue 2
TPUTOHOMETPUUYECKUX 44.Cuctemsl MPOCTEUIINX 2
ypaBHEHUI TPUTOHOMETPUYECKUX YPaBHEHUH
Tema 4.11 Pemenne 3amau. | Comep:kaHue 2
OCHOBBI  TpUTOHOMETpHH. | 45.IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 2
TpuronomerpudaecKue BBIPAKEHWH. Pemenne
byHKIIH TPUTOHOMETPUYECKUX  YpaBHEHHMH U
HEPaBEHCTB B TOM qucie c
WCITIOJIb30BaHUEM CBONCTB (DYHKIIHH.
Pasznen 5. KommjiekcHble YucaIa 8
Tema 5.1 Kommekcusle | Conep:kaHue 4
qucia 46.ITonsTne KOMILJIEKCHOTO qucna. 2
ConpspkeHHBIE  KOMIUIEKCHBIE — YHCIIa, OK 1, OK 2,
MOJYJb U apTYMEHT KOMIUIEKCHOTO YHUCIa. OK3, 0K7
47.®opma 3amUCH KOMIDIEKCHOTO YHCIIA 2
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(reomeTpuuecKkas, TPUTOHOMETpUYECKas,
anreOpamdeckas). Apudmerndeckne
JIEHCTBYSI ¢ KOMIUICKCHBIMH YHCIIAMHU

Tema 5.2  Ilpumenenue

Conepxanue

KOMIUICKCHBIX YHUCCII

48.I1pakTH4ecKoe 3aHsTHE Ne22:
BrimonmHeHNe  pacdeToB € MTOMOIIBIO
KOMILIIEKCHBIX YHUCEIL. [Tpumepst

HCII0JIB30BaHWA KOMIIJICKCHBIX YHUCCII

49.IIpakTH4YecKoe 3aHATHE Ne23:
BeImonHeHNEe  pacyeToB ¢ MTOMOIIBIO
KOMIUICKCHBIX quCcer. [Mpumepsr

HCIIOJIB30BaHMA KOMIIJIICKCHBIX YHCECII

Pa3znen 6. CTenneHn U KOPHH.

Crenennas GpyHKkuus

14

Tema 6.1 CreneHuast

Conep:xanue

¢byHKLIMS, ee cBoiicTBa

50.JlonsATHE KOpHSA N-OH CTENEeHH U3
JIEHCTBUTENBHOrO uncna. OyHkuuu y = Vx
n ux cBoiicTBa U rpaduku. CBOHCTBa KOPHS
N-0¥i CTETEHN

Tema 6.2 IIpeoOpa3zoBanue

Conepxanue

BBIPDAKEHUH C KOPHAMU N-0H
CTECTIEHH

3aHATHE Ne24:
HppalMOHATBHBIX

51.IIpakTnyeckoe
[MpeobpazoBanue
BBIPKCHHI

Tema 6.3 CBoiicTBa CTEIIEHA

Conepxanue

C palroHaIbHBIM 5
NENUCTBUTEIbHBIM
[MOKa3aTeJIsIMU

52 Ilonstue CTETIeHU c JOOBIM
palnMoHaTIBHBIM TTOKa3areneM. CTeneHHbIe
(YHKIINH, UX CBOICTBA U TpaduKn

Tema 6.4 Pemenue

Conepxanue

MppaMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

53.PaBHOCHIBLHOCTD MppaMOHaTbHBIX
YpaBHEHUI W HEpPaBEHCTB. Meroapl HX
peIIeHusl.

54 Perienre uppanyioHaIbHBIX ypaBHEHHI
Y HEPaBEHCTB

55.1IpakTu4yeckoe 3aHATHE Ne25:
PaBHOCHIIBHOCTB UPPALMOHATIBHBIX
YpaBHEHUH U HEpaBeHCTB. MeToabl HX
peumieHus.  PemeHue — MppanMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

Tema 6.5 CteneHu U KOpHHU.

Copepxanne

Crenennas QyHKIus

56.1IpakTU4eckoe 3aHATHE Ne26:
OmnpeneneHne  CTENEHHOW  (QYHKIIHH.
Hcnonb3oBaHue ee CBOWCTB NPU PELICHUU
YPaBHEHUI U HEPABEHCTB

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7

Paszpnen 7. IlpousBogHasi yHKUMH, ee IPUMEHEHHE

40

Tema 71 Tonsarue

ConepxaHue

npousBoaHol. dopmynbsl U
MpaBwia
nuddepeHInPOBaHUs

YHCJIOBOM
crocoObl  ee
YUCJIOBBIX
Onpenenenue

57.Omnpenenenue
MOCIIEAOBATEIbHOCTA |
3aaHMsL. CaoiicTBa
MOCIIEA0BATENHOCTEH.
npenena [IOCJIEI0BATENBHOCTH.
Briuncnenue TIPEAEIOB
nocnenoBatenbHOocTed. [Ipenen dyHkum
Ha Oeckoneynoctu. Ilpexen ¢yHkuum B
TOYKE. IIpupamienue apryMeHTa.
[Ipupamenne (dhyHKIHN. 3agaun,
NPUBOJSIIAE K TIOHSTHIO TNPOU3BOIHOM.

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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Onpenenenre MPOU3BOIHOM.
OTBICKaHUS TPOU3BOTHOM

Anroputm

Tema 7.2 IIpon3BomHEIE
CYMMBI, Pa3HOCTH
MPOU3BEICHISI, YACTHOTO

Conep:xanue

58.Dopmybl muddepeHuupoBaHusl.
[TpaBuna guddepeHpoBaHmst

N

59.IIpakTH4YecKoe 3aHsATHE Ne27:
Bbrunciiene  TPOM3BOJHBIX — CTEIEHHBIX
byHKUM.

Tema 7.3 IlpousBonHsle
TPUTOHOMETPHUYECKUX
¢ynkuuii. [IponsBognas
CIIOKHOW (PYHKIUH

Conepxanue

60.0mnpenencane cnoxHON QYyHKINH.

N

61.Ilpou3BogHas ~ TPUTOHOMETPUUECKUX
(GYHKITHIHA.

62.ITpou3sBoHasI CIOXKHOW (PYHKITUH

63.IlpakTnuyeckoe 3aHATHE Ne28:

[Tpon3BoHAs CIOKHON QYHKIMH

Tema 7.4 Ilonsatue o
HENPEPBHIBHOCTH  (DYHKITUH.
Merto nHTEpBAJIOB

Conep:xanue

64.1lonsTHe  HENpephHIBHOW  (HYHKITUH.
CpoiictBa HempepbiBHOW (QyHKIHMH. CBS3b
MEXTY HETPEPHIBHOCTHIO u
muddepeHnupyeMocThl0 QYHKIMA B
TOYKE. AJITOPUTM PELICHUS HEPaBCHCTB
METOJOM HHTEPBAJIOB

Tema 7.5 T'eomerpuyeckuit
U (QUINYECKHA  CMBICHT
IIPOU3BOAHOU

Coaep:xanue

65.I'eomeTpruecKknuii CMBICT TPOU3BOIHON
¢byHKIMM  —  YrIoBOH KOS QUIMEHT
KacaTeJIbHOH K rpa Ky YHKIMH B TOUKE.

66.IIpakTH4eckoe 3aHsATHE Ne29:
VYpaBHeHHe KacaTenbHOH K  rpaduky
byHKIUH. Anroputm COCTaBJICHUSA
YpaBHEHUs KacaTelNbHOH K  Tpaduky

¢bysaxmm y=f(x)

Tema 7.6  Owusndyeckuit
CMBICJI ~ NPOU3BOJAHOH B
pohecCHOHANTBHBIX
3aa4yax

Copepxanne

67.1IpakTU4eckoe 3aHATHE Ne30:
Ouznvecknii  (MeXaHMYECKUH)  CMBICTT
MPOU3BOJAHON — MTHOBEHHAss CKOpPOCTh B
MOMEHT BpeMeHH t: v =S’ (t)

Tema 7.7 MOHOTOHHOCTb
(GyHKITIH. Toukn
IKCTpEeMyMa

Conepxanue

68.Bospacranrie u yObIBaHue (YHKIINH,
COOTBETCTBHE BO3pPACTaHUSI M yOBIBaHUS
¢byHKIMM 3HaKy mnpousBoaHoW. [lonsaTue
MIPOU3BOTHOM BBICIIIETO HopsIJIKa,
COOTBETCTBHE 3HaKa BTOPOH MPOU3BOJHOMN
BBIITYKJIOCTH (BOTHYTOCTH) (YHKIHMH Ha
OTpe3Ke.

69.IIpakTuueckoe 3ausatue Ne31: 3amaun
HA MakCUMyM W MuHUMYyM. lloHsATuHe
ACHMIITOTBI, CIIOCOOBI WX OIpEeIICHHS.
Anroput™M  HccieoBaHUs  (QYHKIUH |
MOCTPOCHUSI ee Tpaduka ¢ TOMOIIBLIO
npou3BoHol. pobHo-nuHelHas QyHKuus

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7

Tema 7.8 MHccienoBanue
GYHKIIME W TIOCTPOCHUE
rpauKoB

Conepxanue

70.1ccnenoBanue (GyHKIMH Ha
MOHOTOHHOCTH U TIOCTPOCHHE TPadhUKOB

71.IIpakTH4yeckoe 3aHATHE Ne32:
IMoctpoeHue rpadukos

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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Tema 7.9 HaubGonemee u | Comep:kanue 2
HalMEHbIlIee 3Ha4yeHus | 72.HaxoxmeHue HanOOJIbILEro u 2
GbyHKIIH HaMMECHBIIIETO 3HAYEHUN (hyHKIIHIH,
MOCTPOCHUE TpaUKOB MHOTOUJICHOB C
HCTIOJIb30BaHUEM amnmapara
MaTEeMaTHYECKOT0 aHAIN3a
Tema 7.10 Haxoxnenue | Comep:kaHue 4
ONTHUMAJIBHOTO pe3ynbTara ¢ | 73.IIpakTudeckoe 3aHATHE Ne33: 2
NOMOIILI NPOU3BOAHOM B | HauMmeHbllee ¥ HauOOIbIIEe 3HAYECHHE
INPAaKTUYECKUX 3a7a4ax GbyHKIUU
74.IIpakTHyeckoe 3aHsATHE Ne34: 2
HaumMenbimee wu HauOousplliee 3HAYCHUE
GyHKIIIH
Tema 7.11 Pemenne 3amau. | Comep:kaHue 4
Ilponssonnast dyHKumn, ee 75.1IpakTnyeckoe 3aHATHE Ne35: 2
HPUMCHCHUE Dopmynbl u npaBuiIa
I pepeHINPOBAHHS. Hccnenosanue
(GYHKIHUH ¢ TOMOUIBIO TPOU3BOAHOM
76.IIpakTnyeckoe 3aHsATHE Ne36: 2
HauOonbiiee u HauMeHbIIEE 3HAYCHUS
GyHKIMH
Pa3nes 8. MHOrorpaHHHMKH U TeJia BpallleHus 46
Tema 8.1 Bepmmnel, pebpa, | Conepixanue 2
IpaHd MHOTOIpaHHHKA 77.Ilonsarue MHOTOTpaHHHUKA. Ero 2
DIIEMEHTHI:  BEpIIMHBL, pedpa, TpaHH.
Huaronans. Ceuenue. Brimykible u
HEBBIMYKJIbIE MHOTOTPAaHHHUKH
Tema 8.2 [Ilpusma, ee | Comep:kaHue 2
cocrapisromue, — cedenue. | 7/8.Ilonstne npusmel. Ee ocHoBanus wu 2
IlpamMass w®  mpaBmibHAsA | OOKOBbIC IpaHu. BeicoTa npusmbl. [Ipsmas
HPU3MBI W HakIoOHHas mpm3Mma. lIpaBunbHas
npusMa. Ee ceueHue
Tema 8.3 [Napamnenenunen, | Comep:kanue 2
KyO. CeueHue Ky0Oa, | 79.ITapannenenurnesn, CBOICTBa 2 OK 1, 0K 2,
napasuiesenueaa MPSIMOYTOJILHOTO TIapalieNenumena, Kyo. OK 3, OK 4,
Ceuenue ky0Oa, napauiesenuieaa OK 5, OK 6,
Tema 8.4 Ilupamupa, ee | Comep:kaHue 2 OK 7
COCTAaBJIAIONINE, ceuenue. | 80.Ilupamuna u ee snementsl. CedeHue 2
[MpaBunbHas nupamMuza. | nupamuasl.  [IpaBunbHas —~— MUpamMuja.
Yceuennas nupamua YceueHnas nupamuga
Tewma 8.5 bokoBast u nonHast | Comep:kaHue 2
ITOBEPXHOCTH LIpU3MBL, | 81 TInomanb OoKOBO W MOJIHOU 2
NHpamMu/ibl [IOBEPXHOCTHU PU3MBI, IUPAMUIBI
Tema 8.6 Cummerpus B | Comep:kaHue 2
Ky0e, napajuieenumene, | 82.CumMmmMeTpusi  OTHOCHTEIBHO  TOYKH, 2
HNPU3ME, TIMPaMUAC npsiIMOH, ockocTH. CuMMeTpus B KyOe,
napajiesienuiese, pu3Me, NupaMuie
Tema 8.7 IIpumepsl | Conepxanue 6
CUMMeTpuii B ipodeccuu 83.IIpakTuyeckoe 3aHATHE Ne37: 2
CumMeTpHs B IPUPOJIE, APXUTEKTYpe
OK1,0K?2
84.I1pakTnyeckoe 3aHsATHE No38: 2 ’ ’
CuMMeTpus B TEXHUKE OK 3, OK 4,
OK 5, OK 6,
85.IIpakTHyeckoe 3aHATHE Ne39: 2 OK 7
Cummetpus B ObITY
Tema 8.8 IlpaBunssble | Comep:kaHue 2
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MHOTOTPaHHUKH, ux | 86.IlpakTuyeckoe 3aHATHE Ne40: 2

CBOMCTBa [ToHsiTME MPaBUIBLHOIO MHOTIOTPAaHHUKA.
CBoiicTBa NpaBUIBHBIX MHOTOTPaHHUKOB

Tema 8.9 Hunungp, ero | Comep:kaHue 2

cocrapsaromue.  Ceuenune | 87.1{ununaap u ero smementbl. CedeHue 2

LHUTHHIPA WIMHIPa (TMapajuieIbHOE OCHOBAaHHIO U
ocn). PazBepTka munmagpa

Tema 8.10 Konyc, ero | Comep:kaHue 4

cocrapsiomue.  CedeHue [88 Komyc u ero onemeHTbl. Paseprka 2

KOHyca KOHYyCa
89.Ceuenue KOHYyca (mapamnnensHoOe 2
OCHOBAaHWIO W  TpoXojsdiiee  depes
BEPLINHY), KOHUYECKHE CCUCHHUS

Tema 8.11  VYceuennsiii | Coaepixanue 2

konyc. Ceuenne yceuennoro | 90.Ycedennslii konyc. Ero obpasytomas u 2

KOHYyCa BbIcoTa. CeueHne yCeUeHHOT0 KOHyca

Tema 8.12 Illap u cdepa, ux | Conepranue 2

CCUCHHS 91.1Iap u cdepa. Bsaumuoe 2
pacmonioxxeHne cdepbl W TUIOCKOCTH.
Ceuenue mapa, chepsl

Tema 8.13 Ilomsarue 06 | Conepixanue 4

oobeme Tena. OtHomenue | 92.ITousitue 06 oobeme Tema. OObeM Kyba 2

00BEMOB TOJTOOHBIX Tel Y MIPSIMOYTOJIBHOTO MapaljIesIeuIe/1a.
93.06beM  mpuU3MBI W IHJIHHApA. 2
OTtHomeHne 00beMOB MOJOOHBIX TEJl.

Tema 8.14 OO0wembr u | Coaep:kaHue 2

IUIOIAAU TIoBepXHOCTeH Ten | 94.00beMbl nupaMuabl U KoHyca. OObeM 2
mapa. Ilnomaayu noBepxHocTen Ten

Tema 8.15 KomOunamuu | Coneprxanue 4

MHOTOrpaHHUKOB H  Teia | 95.IIpakTudeckoe 3aHATHE Ned41: 2

BpalcHus KOM6I/IHaHI/II/I MHOTI'OI'PaHHUKOB
96.IIpakTHYecKOe 3aHATHE Neq2: 2
KomOuHanmm reoMeTpuyecKix Tel

Tema 8.16 I'eomerprueckue | Comep:kaHue 4

KOMOMHAIIMH HA TIPAKTHKE 97.IIpaKkTHYecKoe 3aHsATHE Neq3: 2
Hcnone3oBanue KOMOWHAINI
MHOTI'OI'PaHHUKOB B IMPAKTHUKO-
OPHUCHTUPOBAHHBIX 3a1a4ax
98.IIpakTH4eckoe 3aHATHE Ned4: 2
Hcnonr3oBanne KOMOMHAIUH Tell
BpAaIllEHUs] B IMPAKTUKO-OPUEHTUPOBAHHBIX
3aJadax

Tema 8.17 Pemenne 3amau. | Comep:kaHue 2

Mhmuororpasankn 1 Tena | 99.IIpakTuyeckoe 3aHATHE Ne4s: 2

BpaILlCHUS O0BeMBI W IUIOMAAH  TTOBEPXHOCTH
MHOTOI'PAaHHUKOB U T€Jl BpallleHHs

Pasnen 9. IlepBooOpasnas GpyHKIMH, ee IPUMEHEHHE 24

Tema 9.1 TlepBooOpasnas | Coaeprkanue 4

GYHKITUH, IIpaBmna | 100.3ajaua 0 BOCCTAHOBJIEHUH 3aKOHA 2

HaXOKACHUS JOBIDKEHMsI TI0  H3BECTHOM  CKOPOCTH.

NepBOOOPa3HBIX Ilonsitue unTerpupoBannd. O3HaKOMIIEHUE OK 1, 0K 2,
C TIOHATHEM HHTETpaia M MEepPBOOOPa3HOM OK 3, OK 4,
st ¢yakiun  y=f(x). Tabawma dopmyn OK 5,0K 7

TUTSt HAaXO0XKJICHUS
Nzyuenue TpaBuIa

MEPBOOOPA3HBIX.
BBIYHCIICHHS
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nepBooOpa3Hoi

101.ITpakTHYecKkoe 3anaTHe  Ne46:
Pemrenne 3a1a4q Ha CBS3H IEPBOOOPA3HON U
ee MPOHU3BOJHOM, BBIYMCIICHUC
epBo0Opa3HOM I JAHHOH (PYHKIINH.

Tema 9.2 ITnomans
KPUBOJIMHENHON Tpamneuuu.
®opmyna  HeoToHa  —
JleiiOuuma

Conep:xanue

102.3apaun, mnpuBOAAIIMNE K MOHSATHIO
OIpeeIEHHOT O HHTerpaja - 0
BBIUYMCIICHUM TUIOIIAAM KPUBOJUHEHHOMN
Tpameuud, O  MEpPEeMElIeHUH  TOYKH.
IlonsiTue  ompenenéHHOro  MHTErpana.
I'eomerpudeckuii u (QU3NIESCKUN CMBICTT
ompeneneHHOro  mHTErpama.  Dopmyrna
Hprotona— Jlelibuuna

Tema 9.3 HeomnpeneneHHbIN
W ONpe/ICTICHHBIA HHTETPAITBI

Conepxanue

103.I1onATHE HEOTIPEAEIEHHOTO HHTETpalla

Tema 9.4 Ilonstue 006
ONpesieiecHHOM  MHTerpaje
Kak IO
KPUBOJMHEHHON Tpanenuu

Conep:xanue

104.T'eomeTpuuecKuii
OIIpeIEeTIEHHOT0 UHTerpana

CMBICJI

N NN

Tema 9.5 OnpeneneHHbIN
HWHTETpall B )KU3HU

Conep:xanue

105.I1paktuyeckoe  3ansitue  Ne47:
I'eomeTpuyeckuil CMBICT OIPENEICHHOTO
unterpana.  ®dopmyna  HerootoHa -
JleiibHuna.

106.I1pakTuyeckoe  3ansitHe  Ne48:
Pemenne 3aJa4 Ha NPpUMCHCHUE UHTErpaia
JUIS BBIYMCIICHUST (PU3MUYECKUX BEIWYHH U
IJI0IAJEH

Tema 9.6 Pemenue 3anau.
IlepBooOpaznas  yHKIMH,
ee MPUMEHEeHNE

Conepxanue

10

3ansaTHe  Ne49:
(hyHKIHH. [IpaBuna
MepBOOOPa3HBIX. Ee

107.I1pakTH4yeckoe
[lepBooOpaznas
HaXO0XKJIEHUS
MIpUMEHEHNe

Ne50:
pa3IUYHBIMU

108.ITpakTH4eckoe 3aHsATHE
Bbruucnenne  MHTErpajioB
METOJIaMHU.

109.Ilpaktuueckoe  3anaTue  NeS51:
Brruuciienue 1wiomaned ¢ MOMOIIBIO
WHTETPaJoB.

110.IMpakTuyeckoe  3anaTHe  Ne52:
IIpuMeHeHne HHTErpaja K peLICHUIO
MPaKTUYECKUX 3a]a4.

111 .MMpakTuyeckoe  3ansiTme  Neb53:
Brruucinenue miomaneid ¢ IMOMOUIBIO
VHTETpajoB.

Paznea 10. Iloka3zareabHas

YHKIAS

18

Tema 10.1 Tloka3arenbHast
byHKIUS, ee cBoiicTBa

ConepxaHue

112.CreneHb c MPOU3BOJIbHBIM
JeHCTBUTEIHHBIM MoKa3aTeyneM.
OmnpeneseHue NoKa3aTeNbHON QYHKINH, ee
cBoiicTBA W TrpaduK. 3HAKOMCTBO C
MIPUMEHEHUEM MTOKa3aTeNbHON (PYHKIINH.

113.Ilpaktnyeckoe  3ansitHe  NeS4:
Pemenne  mokasaTeNpHBIX  ypaBHEHHH

OK 1, 0K 2,
OK 3, OK 4,
OK 5,0K 7
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(GYHKIMOHAIBHO-TPaQUYECKHM METOIOM

Tema 10.2 Pemienvie | Comep:kanue 8
TIOKa3aTeIbHbIX ypaBHCHUH | 114.IIpakTHuecKoe 3anaTHe  NeS5: 2
1 HEPABCHCTB Pemenne  mokasaTeNpHBIX  ypaBHEHUH
METOIOM YpaBHHBAHUsI MOKa3aTeIen
115.1Ipaktuyeckoe  3anHaTHe  Ne56: 2
Pemienne  mokas3aTeNbHBIX — YpaBHEHHA
METOIOM BBEJCHHS HOBOM EpEMEHHON
116.I1lpaktuueckoe  3ansaTtHe  NeS7: 2
Pemienne  mokas3aTeNbHBIX — ypaBHEHU
(YHKITHOHATBHO-TPA(QHIECKUM METOIOM.
117.11paktuyeckoe  3anHaTHe  NeS8: 2
Pemienue nokaszaresibHBIX HEPABESHCTB
Tema 10.3 Cuctemsl | Conep:xanue 4
NOKa3aTeIbHbIX YPAaBHEHUM | 118.PemeHne  CHCTEM  IOKa3aTeIbHBIX 2
YpaBHEHUH
119.I1pakTH4yeckoe 3anaTHe  NeS9: 2
Pemenne cHCTeM MOKa3aTeTbHBIX
YpaBHEHUH
Tema 10.4 Pemienue 3amay. | Comep:kanue 2
[oxazatenpHas GyHKIHS 120.ITpakTH4eckoe 3aHsATHE Ne60: 2
PewmieHne  mokaszaTenpHBIX  ypaBHEHWI
METOZIOM YpaBHUBAHMs IOKazareied u
METOJIOM BBEJICHHSI HOBOM IEPEMEHHOM.
Pemenne nmokasaTenbHBIX HEPABEHCTB
Paznen 11. Jlorapudmbl. Jlorapudpmuyeckast pyHkuus 26
Tema 11.1 Jlorapudm uncna. | Coneprxanue 2
HecsaTnunblii " -
HATYpANbHBIH  JorapHdMEL, 121.Jlorapudpm umcna. JlecATHUHBIA | 2
HCIIO € HaTypaNbHBIN JIOTapU(PMBI, YHCTIO €
Tema 11.2 CaoiictBa | Conep:kaHue 4
sorapu()MoB. Omnepanus | 122.CpoiicTsa jorapuMoB. 2
norapuMupoBaHus 123.0Oneparust norapudMupoBaHusi. 2
Tema 11.3 | Conep:xanue 4
Jlorapudmmyeckas 124 Jlorapudpmudeckas (QyHKIUS W ee 2
¢byHKIUS, ee cBoiicTBa CBOIiCTBa
125.11paktuyeckoe  3ansatHe  Ne6l: 2 OK 1, 0K 2,
Jlorapudmuueckas GYHKIHS M ee CBOHCTBa OK 3, OK 4,
Tema 11.4 Pemenne | Conepixanue 8 OKS5, OK7
norapu(hMUIECKIX 126.1TonsTHe norapu(MUIECcKOTo 2
YpaBHEHUH W HEPABEHCTB ypaBHeHus1. Oniepaiyisi TOTEHIPOBaHHSI.
127. IIpakTuyeckoe 3anaTHe Ne62: Tpu 2
OCHOBHBIX MeToAa peeHus
norapupMUIecKux YpaBHEHUI:
(GYHKIMOHAIBEHO-TpaQHIECKHI, METO/T
MOTEHIMPOBAaHMSA, METOJ BBEICHHS HOBOM
MIEPEMEHHOM.
128.Jlorapudmuyeckre HepaBeHCTBA 2
129.1TpakTuyeckoe  3aHaTHe  Ne63: 2
Jlorapudmuyeckre HepaBeHCTBa
Tema 11.5 Cucremsl | Coaepikanue 2 OK 1, 0K 2,
sorapu(h)MUIECKUX 130.Anroputm pereHwst CHUCTEMBI 2 OK 3, OK 4,
ypaBHEHUI ypaBHEHUI. PaBHOCHIBHOCTE OK 5, 0K 7
JorapuPpMUIECKUX ypaBHEHUH u
HEpaBEHCTB
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Tema 11.6 Jlorapupmer B | Coneprxanue 4
MIPUPOJIE U TEXHUKE 131.IIpakTH4eckoe 3aHATHE Ne64: 2
[Tpumenenue orapudma.
132.1TpakTuyeckoe  3aHaTHEe  Ne6S: 2
Jlorapudmudeckas cnupais B npupoje. Ee
MaTEMaTHYECKUE CBONCTBA
Tema 11.7 Pemenne 3amau. | Coaepikanue 2
Jlorapudmer. 133.I1pakTuyeckoe  3ansitue  Ne66: 2
Jlorapupmunueckas GyHkuus | Jlorapudpmuueckas GyHKIMs. Pernenue
HPOCTEHUIINX JorapupMUIECKIX
YpaBHEHUI
Pa3znen 12. Muo:xkecTBa. DjieMeHThI Teopun rpados
Tema 12.1 MHuoxecTBa Conep:xkanue 2
134.TTonstne mMHOXecTBa. [TogMHOXKECTBO. 2
Orneparuu ¢ MHOXXECTBAMU
Tema 12.2 Omnepamyu c | Comep:kaHue 2
MHOXCCTBAMI 135.1lpakTudeckoe  3amsitue  Ne67 2
Onepauuu ¢ MHOXeCTBaMH. Pemienue
NPUKJIAJTHBIX 33719
Tema 12.3 I'padst Copnepxanne 2 OK 1, 0K 2,
136.IlpakTudeckoe  3amsite  Ne68: 2 OK 3, 0K 4,
IMonstue rpada. Ceasublii rpad, mepeso, OK'5,0K7
IIUKJ rpad Ha TUIOCKOCTH
Tema 12.4 Pemenue 3anau. | Coneprkanue 2
Muoxectsa, I'padbl M MX 137 IpakrTudeckoe  samsme  Ne69: 2
TIPUMEHCHHC Onepamun ¢ MHOKecTBamu. Ornmcanue
peaNbHBIX ~ CHUTyalMd € IOMOUIBIO
MHOKeCTB.  Ilpumenenue rpadoB K
pELICHHIO 33134
Pazpen 13. DiaeMeHTbI KOMOMHATOPHKH, CTATHCTHKM W TeOpHH 24
BEpPOSITHOCTEH
Tema 13.1 OcHoBHble | Conep:kaHue 2
TOHSITHsL KOMOUHATOPUKH 138.I1epecraHoBkH, pa3MelieHus, 2
COYETaHMsL.
Tema 13.2 CoOnitue, | Conepixanne 4
BEPOSITHOCTD coObITus. | 139.CoBMeCTHBIE u HECOBMECTHBIE 2
Cnoxenue M yMHOXEHHUE | cOObITHS. TeOpeMbl O BEPOSITHOCTH CYMMBI
BEpOATHOCTEN COOBITHI.
140.YcnoBHast BEpOSTHOCTh. 3aBHCUMBIE U 2 OK 1. OK 2
He3aBUCHMBIE  COOBITHsS. TeopeMsl ©O OK 3’ OK 4’
BEPOSITHOCTU NPOU3BEJCHHUS COOBITHH. OK 5’ OK 7’
Tema 13.3 Beposarnocts B | Comep:kaHue 4 ’
npodecCHOHaIBHBIX 141.I1pakTH4eckoe 3aHSATHE Ne70: 2
3aa4ax OTHOCHUTENIbHAS yacToTa COOBITHS,
CBOMCTBO €€ YCTOMYHBOCTH.
142.Ilpaktnyeckoe  3amsitHe  Ne71: 2
Craructuueckoe onpejieeHue
BEPOSITHOCTH. OneHka  BEpOATHOCTH
COOBITHS
Tema 13.4  JluckpetHas | Comep:kaHue 4
CiTy4aiiHasi BeNMYWHA, 3aK0H | 143.Buzsl CITy9ailHBIX BEJIMYMH. 2 OK 1, 0K 2,
€€ pacrpeneneHus Onpenenenne  AWCKPETHOW  CIy4aiHOI OK 3, OK 4,
BCJIMYHHBI. OK 5’ OK 7
144.3akoH pacnpeneneHus] JUCKPETHOH 2
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ciayyaiiHo BenuumHbl. Ee  4ucioBbie

XapaKTePUCTHKHI

Tema 13.5
MaTeMaTHYECKOMN
CTAaTUCTUKU

3amaun

Conep:xanue

145.Bapuaunonnsiii psn. [lomuron wacror
Y TUCTOTPaMMa.

N

146.CraTucTryecKue XapaKTEPUCTHKH
psiia HaOJII0JaeMBIX JTAHHBIX

Tema 13.6 CocraBiaeHue
Ta0MI] ¥ JuarpaMm Ha
MIPAKTHKE

Conepxanue

147 IlpakTnyeckoe  3ansitne  Ne72:
[lepBrunass 00pabOTKAa CTATHCTHYICCKUX
JaHHbIX. VX rpadguueckoe npencTaBieHue.

148.I1paktnyeckoe  3ansitne  Ne73:
HaxoxxaeHune CpemHHX — XapaKTepPHCTHK,
HaOJIIOIaeMbIX JTAHHBIX

Tema 13.7 Pemenue 3anad.
OneMeHTbl KOMOWHATOPHKH,
CTaTUCTUKM M TEOpHHU
BEPOSITHOCTEN

Conepxanue

149.IlpakTuyeckoe  3ansitue  Ne74:
OnemenTl koMOuHaTOpuku. CoObITHE,
BEPOSTHOCTh  coObITUs.  ClokeHue |
YMHOKEHHE BEPOSITHOCTEN

Pa3znen 14. YpaBHeHusi 1 HepaBeHCTBA

28

Tema 14.1 PaBHOCHMIBHOCTH
YpaBHEHUI U HEPABEHCTB.
OO01re MeToIbI pelIeHus

Conepxanue

150.PaBHOCHIBHOCTD ypaBHEHUH u
HepaBeHCTB. Omnpenenenus. OCHOBHbIE
TEOpEeMbl PaBHOCWJIBHBIX Ilepexonax B
YpaBHEHUSX U HEPABEHCTBAX.

N

151. TIIpakTtnyeckoe 3ansitue Ne75:
OO0mue MeToApl pelIeHNs YpaBHEHHA:
nepexox OT paBeHCTBa (QYHKUMH K
PaBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX
¢byHKUIME,  MeTon — pasJIoKEeHUs ~ Ha
MHOXHWTENIM, METOJ BBEIEHHS HOBOH
TIePEeMEHHOM, (yHKIIMOHATBHO-
rpadUUeCKUil METOJT

Tema 14.2 TI'paduueckmii
METO/]] pEelICHUs] YpaBHEHHH,
HEPaBEHCTB

Copepxanne

152.001m1ue MeTo bl PeLICHHsI HEPABCHCTB:
MIePeXo/l OT CPaBHEHUS 3HAYCHUH (YHKIIUH
K CPaBHCHHIO 3HAYCHUI apryMeHTOB s
MOHOTOHHBIX byHKIHH, METOJI
WHTEPBAJIOB, (hyHKITHOHAIBHO-
rpauuecKuil MeTox

153.I'paduueckuii METOJT
YpaBHEHUI U HEPABEHCTB

pelieHus

Tema 14.3 VYpaBHeHus wu
HEpaBEHCTBA C MOJYJIEM

Conepxanue

154.Ompenenenne Moxynsa.  Packpeitue
Monyisl 1o omnpexaenenuto. Ilpocreiimue
YpaBHEHHs] 1 HEPABEHCTBA C MOJIyJIEM

155.ITpumenenue PaBHOCUIIBHBIX
NEPEX0JI0OB B ONPEACNCHHBIX  THIAX
YpaBHEHUH 1 HEPABEHCTB C MOIYJIEM

OK 1,0K 2,

OK 3, 0K 4,

OK 5, OK 6,
OK 7

Tema 14.4 VYpaBHeHus wu
HEPaBEHCTBA C [TapaMeTpaMu

Conepxanue

156.3nakoMCTBO c rapaMeTpOM.
[Ipocreiiine ypaBHEHHsST U HEpPaBEHCTBA C
apaMeTpoM

157.Ilpaktnyeckoe  3ansitne  Ne76:
[IpocTeiilne ypaBHEHHUS C TAPaMETPOM

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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158.IlpakTtnyeckoe  3amsitne  Ne77:
IIpocTeliliiie HepaBEeHCTBA C MApaMETPOM

Tema 14.5 CocraBienue u | Coaepikanue 6
peleHue 159.1Tpaktuyeckoe  3ansaTHe  Ne78: 2
pO(ECCHOHATBHBIX 33/1a4 C | Pemienue TEKCTOBBIX 3aja4
TMIOMOIIIBIO YPaBHCHHI po(heCCHOHATBHOTO COJePKAHUS
160.IIpakTU4yeckoe 3anaTHe  Ne79: 2
Pemrenue TEKCTOBBIX 3a1a4
npo¢ecCHOHANBHOTO COACPKAHHS
161.IlpakTH4yeckoe 3anaTue  Ne80: 2
Pewienue TEKCTOBBIX 3amaqy
npo¢ecCHOHANBHOTO COACPKAHHS
Tema 14.6 Pemenne 3amau. | Comep:kaHue 4
YpaBHEHHUS U HEPAaBEHCTBA 162.I1pakTH4yeckoe 3aHaTHe  Ne8l: 2
OOmue MeTonbl peUleHUs YpaBHEHHH.
YpaBHeHHS ¢ MOIYJIEM U C TapaMeTpaMu
163.IIpakTH4yeckoe 3anaTHe  Ne82: 2
OO0mue MeToApl pelleHus YypaBHEHHI.
HepaBeHncTBa ¢ MoysieM U ¢ mapaMeTpamu
IIpome:kyTouHas arrecranus (JK3aMeH) 14
Bcero: 340

2.2.2 TemaTu4eCKHUii IJIAH U COAEPKAHME TUCIMILJIMHBI 110 OYHO-3204HO opme 00yueHus:

Conep:xanue yueOHOro MaTepuaJia u
HaumeHoBaHue pa3aesnoB O0bem | DopMupyemMble
" Tem (hopMBbI OpPraHU3aLMM AesiTeIbHOCTH 4acoB | KOMIeTeHIHI
o0yvyaruuxcs
1 2 3 4
OcHoBHOE cofepkaHne
Pa3nen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Lens u 3amaum | Conep:kaHue 2
MaTeMaTHKM npu ocBoeHuu | CamocTosiTelbHast  paGora:  ba3osbie 2
CHEUHATBbHOCTH 3HaHUSI M YMEHHUS 10 MaTeMaTuke B
npodecCHOHAIBHOW M B IOBCEAHEBHOU
JIeSITeIbHOCTH
Tema 1.2, UYumcma wu | Comep:kanue 2
BEIUUCICHHA. BelpaxeHus u | 1.J[eficTBUs Hax MOJOXKHUTEIbHBIMU U 2
npeoOpa3oBaHus OTpHUIATETFHBIMU YHCIIaMH,
O0OBIKHOBEHHBIMHU u JIeCATUIHBIMU
npobsimu.  JIeHCTBHUA €O CTEHEHSIMU,
(hOpMYJIBI COKpPAILIEHHOTO YMHOKEHHS OK1,0K 2,
Tema 1.3. Teomerpus Ha | Comepixanue 2 OK 3, OK 4,
TJIOCKOCTH CamocTtosiTeqbHast padoTa: Bungr 2 OK 5, OK 6,
TUIOCKHUX (UTYP W MX IJIOMIAb OK 7
Tema 1.4. Ilpouentssie | Comep:kaHue 4
BBIYHCIICHUA 2.IIpakTnyeckoe 3anaTue Nel: TIpoctsie 2
MIPOIIEHTEI, pasHbIe CrIoco0b1 1704
BBIYUCIICHHSI.
CamocrosTeqbHast padora: CllOXHBIE 2
NPOLIEHTHI
Tema 1.5. VYpasuenuns wu | Comep:kaHue 2
HEpaBEHCTBA 3.IIpakTnyeckoe 3aHsATHE Ne2: 2
JInneiinele, KBaJpaTHBIE, JpOoOHO-
JMHEHHbBIC YpaBHEHHUS M HEPAaBEHCTBA

29



Tema 1.6. Cucremsl | Conepxanue 4

YpaBHEHUI 1 HEPABEHCTB 4.CriocoObI pelIeHus] CHCTEM JIMHEHHBIX 2
YpaBHEHUI.
CamocrositenbHast  padora:  CucTeMbl 2
HEPABEHCTB

Tema 1.7. Bxojanoit | Cogep:xanue 2

KOHTPOJIb S.IIpakTH4yeckoe 3aHsATHE Ne3: 2
Brruucnenus u npeoOpa3oBaHHUAL.
VYpaBHeHUs U HepaBeHCTBA. ['eomeTpus Ha
IUJIOCKOCTH

Paznen 2. [IpsiMble M IJIOCKOCTH B IPOCTPAHCTBE 18

Tema 2.1. OcHoBHble | Conep:kaHue 2

MOHATUSA crepeomerpud. | 6.IIpenmer  crepeomerpun.  OCHOBHEIE 2

PacrionoxeHne mpsSMBIX M | MOHATHS (TOYKa, MpsAMasi, IUIOCKOCTb,

TUIOCKOCTEH npocTpancTBO).  OCHOBHBIE ~ aKCHOMBI
CTEepPEOMETPUH. [Tepecekarommuecs, OK 1, 0K 3,
napaienbHble u CKpELIUBAOLINECS OK4, OK 7
MpsIMBIE. [Ipuznax u CBOMCTBO
CKpEUIUBAIOIMUXCS MpsAMBIX. (OCHOBHEIE
MPOCTPAHCTBEHHBIE (UTYPBI

Tema 2.2. IlapamnensHocts | Conep:kaHue 6

IPSAMBIX, pAMO u | CamocTosiTeIbHAS padora: 2

IUIOCKOCTH, TIOCKOCTEN [TapamiensHple NOpsMble U IUIOCKOCTH.
Onpexaenexue. [IpuzHak. CoiicTBa.
[MapannensHeie miockocTd. OnpenenacHue.
ITpusnak. CBoiicTBa.
7.Terpasap u ero snemeHtbl. CBolicTBa 2
MPOTHUBOIIOJIOKHBIX T'PaHEH M IuaroHanei
napajiesenuIesa.
CamocrositenbHass padota: [loctpoenue 2
ceueHuil. Peenue 3anay

Tema 2.3. | Conep:xaHue

HepHeHHHKyMpHOCTUL CamocrosiTeTbHAsA padora:

TPAMBIX, OpAMOML. M| [1epnenmuKyspHbie MpsIMBIE.

IUIOCKOCTH, TIOCKOCTEH TapaniensHbie npsMELe,
IEPIEHANKYJISIPHBIE K IUIOCKOCTH.
[Tpu3Hak NepneHIuKYIIPHOCTH NPAMON U
IJIOCKOCTH. J|0Ka3aTenbCTBo. OK1,0K3,
8. IlpakTtnyeckoe  3ausaTHe  Ned: 2 OK4, OK7
Ilepnenauxyisap 51 HaKJIOHHAs.
Ilepnenaukynsapusie miockocTH. lIpn3Hak
MEPIEHUKYIIPHOCTH TJIOCKOCTEH.
JlokazaTenbCTBO. Paccrosiaue B
IIPOCTPAHCTBE

Tema 2.4. Teopema o Tpex | Comep:kaHue 2

TICPIICHANKYpax CamocrosiTeapnass padora: Teopema o 2
TpexX MNepHeHauKyisapax. Jloka3aTeabCTBO.
Yros Mexay NpsMOd U INIOCKOCTBIO. YTOJ
MEXy MIIOCKOCTSIMHU

Tema 2.5. Ilapamnensnsle, | Comep:kaHue 2

TCPIICHAMKYIAPHBIC, CamocrosiTenbHasi padora:  AKCHOMBI 2

CKPCIIMBAIOIIHCCA MPAMBIC CTEPEOMETPHH. IlepnieHAMKYIAPHOCTD
OpAMOM M IJIOCKOCTH, MapauleIbHOCTh
IBYX IPSIMBIX, HNEePHIEHIUKYIISIPHBIX
TJIOCKOCTH, NEPNEHANKYISIPHOCTD

30



IUIOCKOCTEH

Tema 2.6. Ilpsmble wu
IUIOCKOCTH B IIPOCTPAHCTBE

Conepxanue

CamocrosiTeIbHAsA padora:
PacnonosxeHue mpsIMBIX M IUIOCKOCTEH B
npocTpancTBe. [leprneHAuKyIsIpHOCTE U
NapajieNbHOCTh MNPSIMBIX U IUIOCKOCTEH.
CkpeumBatomyecss  npsMele.  Pemenue
3ajad.

Paznen 3. KoopanHaTbl 1 BEKTOPbI

16

Tema 3.1 JexapToBsl
KOOPIMHATHI B
npocTtpaHcTBe. PaccrosiHue
MEXAYy IOByMsd  TOYKaMH.
Koopnunatet CepEIUHBI
oTpe3Ka

Conepxanue

9.lekapTOBBI KOOPIUHATHI B
nmpocTpaHcTBe. PaccTosHne Mexamy IByMs
TOYKaMU, KOOPJUHATHI CEPEIUHBI OTPEe3Ka

10.IMpakTHYecKoe 3aHsATHE Neb:
[Ipocreiimue 3agauu B KOOPAUHATAX.

Tema 3.2 Bekrtopel B
MPOCTPAHCTBE. YTOJI MEXIY
BEKTOPAMHU. CkanspHoe
NPOU3BEEHIE BEKTOPOB

Conep:xanue

11.Bekrops! B npoctpaHcTBe. ClOXKEHHE U
BBIYHTAHUE BEKTOPOB. YMHOXKEeHUE
BEeKTOpa Ha uucio. KomruraHapHblie
BEKTOPBHI.

CamocrosiTenbHass padora: CkansipHoe
NpOM3BE/ICHHE  BEKTOpPOB.  PasnokeHue
BEKTOpa 1O TPeM  HEKOMIUIAHAPHBIM
BEKTOpaM.

OK 2,0K 3,
OK 4,0K7

CamocrositenbHasi padora: KoopauHatsl
BEKTOpa, CKaJIIpPHOE MIpPOU3BEICHHIE
BEKTOPOB B KOOpPAMHATAX, YLOJ MEXIY
BEKTOPAaMH, YIoJl MEXIy MpsAMOH W
IUIOCKOCTBIO, YTOJd MEXIY IUIOCKOCTSIMH.
‘YpaBHEHHUE TLIOCKOCTH.

Tema 33 [TpakTuxo-
OpPUCHTUPOBAHHBIC  3aJIa4d
Ha KOOPIUHATHON
TUTOCKOCTH

Conepxanue

12.ITpakTH4eckoe 3aHATHE Ne6:
KoopaunathHass miockocTs. Beraucnenue
PACCTOSIHMM M IUIOIIA/eH Ha IUIOCKOCTH.
KonmyecTBeHHBIE pacyeThl

Tema 3.4 Pemenune 3amauy.
KoopauHatel 1 BEKTOPHI

Conepxanue

CamocTosiTesibHaag padora: JlekapToBbI
KOOpJMHATHI B MPOCTPaHCTBE. BekTopsl B
npoctpaHcTBe. CIOXEHHE W BBIYMTAHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Kommnanapueie  BekTopbl.  CkaisipHOe
NpoM3BelleHHEe BEKTOpOB. PasnoxeHue
BEKTOpPa 10 TPEM  HEKOMILUIAHAPHBIM
BEKTOpaM

N

13.ITpakTH4eckoe 3aHsATHE Ne7:
[Ipocreiimme 3amaun B KOOpJIWHATAX.
KoopanHatel BeKTOpa, pacCcTOSIHUE MEXKIY
TOYKaMM, KOOpAWHATBI CEPECANHBI OTPE3Ka,
CKaJIsIPHOE TPOU3BEJICHUE BEKTOPOB B
KoopauvHaTax, Yyrojid MEXIAy BCEKTOpaMH,
YroJl MEXIy MPsIMOM U TUIOCKOCTBIO, YTOJI
MEXJTy TIOCKOCTSIMHU

OK2,0K 3,
OK 4, 0K 7
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Pa3nen 4. OcHoBBI TpUTOHOMeTpHH. TpUroHoMeTpuYecKkue PyHKINH

38

Tema 4.1 | Copep:xanue 4
TpuronomeTpuieckue 14 Pammannast mepa yrma. [loBopor Toukn 2
(QyHKIMM ~ TPOM3BOJIBLHOTO | BOKPYr Hadama koopaunatr. OrnpejeneHue
yria, yucna. Paguannas W | cuHyca, KOCHHYCA, TAHT€HCA U KOTAHTCHCA.
rpagycHas Mepa yria 3Haku CHHYyca, KOCHHYyCa, TaHI€HCa U
KOTaHTEHCa 10 YETBEPTSIM.
CamocrosiTenbHasi padoTa: 3aBUCUMOCTh 2
MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OZHOTO U TOTO XK€ yIia
Tema 4.2 OcHoBHble | Conep:kanue 4
TPUTOHOMETPUUECKHUE CamocTosiTeJIbHAA padora: 2
TOXKAECTBA. @opmynsl | Tpuronomerpudeckue ToxaectBa. CHHYC,
NpUBEACHUS KOCHHYC, TAHT€HC M KOTAHI'€HC YIJIOB O U - OK1,0K 2,
o OK 3, OK 4,
15.®opMynel IpuBEIEHUS OK'5, OK 6,
OK 7
Tema 4.3 Cunyc, xocunyc, | Comep:kaHue 8
TaHI'€HC CyMMBbI H pasHoCTH | CaMocTosAiTeJbHAsA padora: CymMMa u 2
IByx yraoB CuHyc W | pasHocTh cuHycoB. CyMMa H pa3HOCTb
KOCHHYC JIBOMHOrO yria. | KocuHycoB. CHHYC M KOCHHYC JBOWHOTO
DopMybl ITOJIOBUHHOT'O | yria. @opMyJibl IOJOBUHHOIO YIJIA.
yriaa CamocrosiTeibHAs padora: 2
[IpeobpazoBanus CYMMBEI
TPUTOHOMETPUUECKUX ¢byHKUNR B
MPOM3BEJICHUE U MPOU3BEICHUSI B CYMMY.
CamocrosiTenbHasi padora: BripaxeHue 2
TPUTOHOMETPUYECKUX  (QYyHKIMH  yepe3
TaHTEHC MTOJIOBUHHOTO apryMEHTA.
16.ITpeoOpa3zoBanus MPOCTEHIITNX 2
TPUTOHOMETPUYECKUX BBIPAKCHUH
Tema 4.4 O@ynkunu, unx | Comep:kaHue
CBOﬁCTBf‘ Criocobel 3a%1aH1A 17 OGracr, ONpeAeNeHNs] U MHOXECTBO
bymicunit 3HAUYECHUN (YHKITHIA. YETHOCTB,
HEYETHOCTh, TICPUOJUYHOCTh (DYHKIIUH.
CriocoOsI 3aanust PyHKIWH
Tema 4.5 | Conepxanne 2
Tpuronomerpuueckue 18.06nacte ompeneneHUss W MHOXKECTBO 2
(GyHKIMM, MX CBOHCTBA W | 3HAYEHHH TPUTOHOMETPUYCCKUX (YHKITHH.
rpaduKu YérHOCTh, HEYETHOCTh, MEPHOAUIHOCTD
TpuroHoMmeTpuieckux ¢yHkuuii. CoiicTBa OK1,0K2,
U rpadukn QyHKIHN y = cos X, y = sin X, y OK 3, 0K 4,
=tg X,y = ctg X. OK 5, OK 6,
Tema 4.6 Ilpeobpasosanue | Comeps:xanue 2 OK7
rpaduKoB 19.ITpakTnyeckoe 3ansatue Ne8: Cxarne 2
TPUTOHOMETPUUECKUX " pacTsbkeHue rpaduKoB
byHKumit TPUTOHOMETPUIECKUX ($hyHKUMHA.
IIpeoOpa3zoBanue rpa¢uKoB
TPUTOHOMETPUYECKUX (PYHKITUIH
Tema 4.7 Onucanue | Conepixanne 2
NPOU3BOACTBEHHBIX CamocTosiTebHast padora: 2
IIponeccoB C noMoubplo | Mcmnons3oBanue CBOIICTB
rpadukoB GyHKINH TPUTOHOMETPHIECKHIX byHKIHIA B
po(heCCHOHAIBHBIX 3aauax
Tema 4.8 Ob6patnsie | Coneprxanue 2
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TPUTOHOMETPUUECKHUE
byHKIIIH

CamocrosiTesqibHass  padora: OOpatHbIe
TpuroHoMerpuueckue  pynxouu.  Mx
CBOWCTBA U TpaduKH

Tema 4.9

Conepxanue

TpuronomeTpuieckue
ypaBHEHUS 1 HEPABEHCTBA

20. ITpaktuuyeckoe 3ansitme  Ne9:
VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a.
YpaBHeHHe tg X = a, ctg X = a.

21. TIlpakrtuueckoe 3ansaTue NelO:
Pemenne TPUTOHOMETPUUECKHUX
YPaBHEHUI OCHOBHBIX THIIOB: MPOCTEUIINE
TPUTOHOMETPUIECKHE ypaBHEHUS,
CBOJSIIMECS K KBaJpaTHBIM, pelIacMble
pa3ioXeHHeM Ha MHOKHTEIH,
OJTHOPOJIHEIE.

CamocrosiTenbHass padora: Ilpocreifmue
TPUTOHOMETPUYECKUE HEPABEHCTBA

CamocrosTenbHas padora: IIpocreiimue
TPUTOHOMETPUUECKUE HEPABEHCTBA

Tema 4.10 CucreMsl

Conepxanue

TPUTOHOMETPUUIECKUX
YpaBHEHUI

CamocrosiTeibHAsA
MPOCTEUIINX
YpaBHEHUI

padora: Cucrtemsl
TPUTOHOMETPUYUECKUX

Tema 4.11 Pemenune 3amau.

Conepxanue

OCHOBBl  TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHKIIIH

CamocrosiTeIbHAsA
[IpeobpazoBanue
BBIPKECHUM.
TPUTOHOMETPUYECKUX  YpaBHEHHH u
HEPaBEHCTB, B TOM qucie c
WCIIOJIb30BaHNEM CBOMCTB (DyHKITHH.

pabora:
TPUTOHOMETPUIECKHUX
Pewenue

Paznea 5. KoMmieKcHEIE YHCJIA

oo

Tema 5.1 KommiekcHsie

Conepxanue

I

quciia

CamocrosTeqbHast  paGora:  [lonsTHe
KOMIUIeKCHOTO  ymcna.  ComnpshkeHHbIE
KOMIIJIEKCHbBIE YHCIIa, MOIYJIb U apryMEHT
KOMIIJIEKCHOTO YHCIa.

22.®opma 3almucH KOMILICKCHOTO 4HCIa
(reoMeTpuuecKas, TPUTOHOMETpUYECKas,
anredpanveckas). Apudmernueckue
JICWCTBHS C KOMIUICKCHBIMH YHCIIAMH

Tema 5.2 Ilpumenenue

Conepxanue

KOMIIJICKCHBIX YHCCII

23.JIpakTnyeckoe 3aHsTHE Nell:
BhimosiHeHHEe  pacdyeToB € MOMOIIBIO
KOMILJICKCHBIX YHCEI. ITpumepsr

HCITIOJIB30BaHUA KOMIIJIICKCHBIX YHCCII

N

CamocrosiTetbHasi padoTa: BeimonneHnne
pacueToB C MOMOILIBKO  KOMIUIEKCHBIX
4HCeN. ITpumepsi HCTIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJ

OK 1,0K 2,
OK3,0K7

Pa3nen 6. CTeneHn U KOpHU.

Crenennast pyHKIHSA

14

Tema 6.1 Crenennas

Conepxanue

byHKIUS, ee cBoiicTBa

CamocrositenbHast  pabora:  Ilonsatue
KOpHS N-OM CTENEHW U3 JEHCTBUTEIBLHOTO
yucna. OyHKIMN y = VX n ux cBoiicTa u
rpa¢uku. CBoiicTBa KOpHsI N-0i CTENICHH

Tema 6.2 IlpeoOpazoBanue

Conep:xaHue

OK1,0K?2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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BBIPOXKECHUN C KOpHSAMU n-oii | CaMocTosiTeIbHAasI pabora: 2
CTETIEH! ITpeoGpa3oBanue UpPpPaLrOHANIBbHBIX
BBIPAKCHUN
Tema 6.3 CaoiictBa crenenu | Comep:kaHue 2
¢ . patfOHAIEHBIM Y124 Moustue CTCIICHHU c JIFOOBIM
JICHCTBHICIIBHEIM pannoHalIbHBIM IOKa3aresneM. CTeneHHbIe
ToKasaTCeIAMH (yHKIMH, UX CBOWCTBA U rpaduKu
Tema 6.4 Pemenne | Cogepxanue 6
UPPaLNOHANBHBIX CamocTosiTeJIbHAS pa6ora: 2
YpaBHEHUH U HEPABCHCTB PaBHOCHITBHOCTH UpPpaLrOHANBbHBIX
YpaBHEHHH W HepaBeHCTB. MeToabl UX
peLeHHSL.
25.PenieHne MppaIoHaIbHBIX YpaBHECHHMA 2
Y HEPABEHCTB
26.JIpakTnyeckoe 3aHsATHE Nel?2: 2
PaBHOCHITEHOCTB UPpanOHATBHBIX
YPaBHEHUI M HEPaBEHCTB. MeTOoapl HUX
pewenusa.  Pemienne — uppanmoHaNbHBIX
YpaBHEHUI U HEPABEHCTB
Tema 6.5 Crenenu u xopHu. | Comep:kaHue 2
CrenenHas QyHKINSA 27.JIpakTHyeckoe 3aHsATHE Nel3: 2
OnpeneneHue  CTENEHHOW — (QYHKIHH.
Hcnonb3oBaHue ee CBOWCTB NPU PEUICHUU
YpaBHEHUH M HEPAaBEHCTB
Paznen 7. lIpousBognasi pyHKInu, ee NpuMeHEeHHE 40
Tema 7.1 Ilonstue | Conep:xanue 2
npousBogHor. ®opmyisl u | 28.0npeneneHue YUCIOBOM 2
npaBuiIa MOCJIEOBATEILHOCTH U CHOCOOBI €€
g hepeHnnpoBaHus 3a/1aHMUS. CaoiicTBa YHUCIIOBBIX
MOCJIeI0BATELHOCTEH. Onpenenenne
npeaena MTOCJICI0BATEILHOCTH. OK 1, OK 2,
Brrancinenue MIpeIeioB OK 3, OK 4,
nocienoBatensHocTeld. [lpeaen ¢GyHkumm OK 5, OK 6,
Ha OeckonewHoctu. [lpexen ¢yHKIUH B OK 7
TOYKE. [Tpupamienue apryMeHra.
[Ipupamiexue ($yHKLINY. 3anaum,
NPUBOJSAIIAE K TIOHSTHIO IIPOW3BOJIHOM.
Ormpezenenne MPOU3BOAHONU. AJTOPUTM
OTBICKAaHUS! POU3BOIHON
Tema 7.2 Tpou3sBombie Conep:xanue 4
CYMMBI, Pa3HOCTH CamocrosiTenbHass padora: DopMyIbl 2
MPOU3BEIEHHS, YACTHOTO IudpepeHInpPOBaHHS. [IpaBuna
JudepeHInpoBaHus
29.JIpakTnyeckoe 3aHsATHE Nel4: 2
Bbluucnienre MpOW3BOJHBIX  CTETIEHHBIX
yHKLHMI. OK 1,0K 2,
Tema 7.3 IlponsBonHsle Coxaepsxanue 8 OK 3, 0K 4,
TPUTOHOMETPHUICCKHUX 30.0Onpenenenue caoxHON (YHKIIHU. 2 OK 5, OK 6,
dynkumii. [IponssoHas CamocrositenbHast padora: I[IponsBogHas 2 OK'7
CIO3KHOM (yHKIHH TPUTOHOMETPUYECKUX (PYHKIHH.
31.IIponsBojHas CIOXHOM (HYyHKIINU
32.I1pakTuyeckoe 3aHATHE Nel5:
[TpounsBoaHAas CIOKHON (HYHKIIMH
Tema 7.4 [Tlomsatue o | Coaepixanue 2
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HENPEPBHIBHOCTH  (DYHKITUU.
MeTton uHTEpBAJIOB

CamocrositenbHast  padora:  Ilonsatue
HEIPEPBIBHOM (yHKITHH. CaoiicTBa
HenpepeiBHOM  (yHKUuH. CBS3p MEKAY
HEMPEPHIBHOCTHIO u
muddepeHnrpyeMocThl0 QYHKIMA B
TOYKe. AITOPUTM peIIeHHus HEpPaBEHCTB
METOZOM MHTEPBAJIOB

Tema 7.5 T'eomerpuueckuii | Conepxanue 4
v (usmdecknit  cMbICn | 33.T'€OMETPUYECKUIT CMBICI TPOM3BOIHOM 2
IIPOU3BOJHOM ¢byHkuun —  yriuoBodl kK03 (UIMEHT
KacaTeJIbHOH K rpaduKy (QYHKIIMH B TOYKE.
34.IlpakTnyeckoe 3aHATHE Nel6: 2
YpaBHeHHe KacaTenbHOW K  Tpaduky
GbyHKIUH. Anroputm COCTaBJICHUS
YpaBHEHUs KacaTeNbHOH K  Tpaduky
¢bysaxmm y=f(x)
Tema 7.6  ®usnueckuii | Comep:kaHue 2
CMBICJI  TNpou3BOAHOM B | CamocTosnTelbHasi padora: Dusnueckuii 2
npogecCHOHANTBHBIX (MEXaHWYeCKUH) CMBICI TPOU3BOJAHOM —
3agadax MI'HOBEHHAsl CKOPOCTb B MOMEHT BPEMEHHU
t:v="S'(t)
Tema 7.7 MonoronHocts | ConepxaHue 4
GbyHKIUH. Touku | 35.Bo3pacranue u yObIBaHHE QYHKIHH, 2
IKCTpeMyMa COOTBETCTBHE BO3PACTaHUSI M yOBIBaHUS
¢byHKIIME 3HaKy mnpowu3BogHOW. I[loHsTHE
MIPOM3BOJHOM BBICIIIETO HopsIzIKa,
COOTBETCTBUE 3HAKa BTOPOM IPOU3BOJHOMI
BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMHA Ha
OTpe3Ke.
36.I1pakTuueckoe 3ansaTue Nel7: 3agauu 2
Ha MakCUMyM U MuHUMYyM. [loHsATue
ACHMIITOTBI, CIIOCOOBI HX OIpEaeNICHHS.
ANropuT™M  HccieoBaHUS (DYHKIMH H
MOCTpOCHUST ee Tpaduka ¢ TOMOIIBIO
pon3BoAHON. [[poOHO-TMHeHAs QyHKIUS
Tema 7.8 MHccnenoBanue | Conep:kaHue 4
byHKkImMiz W TMOCTPOCHNE | 37 VccnenoBanne GyHKIMH Ha 2
rpaukoB MOHOTOHHOCTb U TIOCTPOCHHE IPaduKOB
38.I1pakTHyeckoe 3aHATHE Nel8: 2
ITocTpoenue rpadukos
Tema 7.9 HauGonbmee u | Conepixanue 2
HauMEHbIIIee 3Hauenys | CamocTosiTeabHast padora: Haxoxnenue 2
byHKIMH HanOOJBIIETO W HAWMEHBIIIEr0 3HAYCHUH
HKUUH MOCTPOCHUE rpauKoB
SlzorgqnéHOB c Mcncr))nbe,OBaHHeM all)nflpapaTa OK 1,0K 2,
MaTEeMaTU4YeCKOIro aHajn3a OK 3, 0K 4,
OK 5, OK 6,
Tema 7.10 Haxoxnenue | Comep:kaHue 4 OK 7
ONTHMAaJILHOTO pe3ynbTaTa ¢ | 39.IIpakTHyeckoe 3aHsATHE Nel9: 2
MOMOIIBI0 TPOM3BOAHOW B | HaumeHbliee W HauOOJIbIce 3HAYCHHE
MIPAKTUYECKUX 3a1a49ax GyHKIUU
CamocrosiTesibHasi padoTa: HanMeneiee 2
1 HauOouiplIee 3HaueHne (PyHKINH
Tema 7.11 Pemenne 3amau. | Comep:kaHue 4
[poussonuas QyHkuuy, ce 40.I1pakTHyeckoe 3aHATHE Ne20: 2
HPUMCHCHHUC Dopmynbsl u MpaBUIIa
i depennnpoBaHys. HccnenoBanue
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(GYHKLHMH ¢ TOMOIIBIO TPOU3BOAHOM

CamocrosiTenbHass padora: HambGombiee 2
Y HauMeHblee 3HaueHusI QyHKUUU
Pa3nen 8. MHOrorpaHHHMKH U TeJia BpalleHus 46
Tema 8.1 Bepmmnsl, pedpa, | Coaepixanue 2
rpaHy MHOI'OTpaHHUKA CamocrosnTeqbHast paGora: IlonsTue 2
MHOTOTpaHHuKa. Ero sjeMeHTHI: BepIInHBbI,
peOpa, rpanu. [umaroHams. Ceuenue.
Beinykiible ¥ HEBBIIYKJIblE MHOIOIPAaHHUKU
Tema 8.2 [TIlpusma, ee | Coaep:kanue 2
cocrapisromue, — ceuenue. | 41.Ilonstne npusmel. Ee ocHoBanus wu 2
Ilpamass wu  mpaBuibHas | OokoBble rpaHH. Beicota npusmsl. [Ipsmast
HPU3MBI W  HakloHHas mnpu3Ma. IlpaBunbHas
npusMa. Ee ceueHue
Tema 8.3 [Napamnenenunen, | Comep:kaHue 2
Ky0. Ceuenue Ky0a, | CamocTosiTebHAS padora: 2
napajuienenunena [Napannenenunen, CBOICTBa OK 1, OK 2,
IPSAMOYTOJIFHOTO TapajjieNenumena, Kyo. OK 3, OK 4,
Ceuenue Ky0Oa, napauiesienumeaa OK 5, OK 6,
Tema 8.4 Ilupamupa, ee | Comep:kaHue 2 OK 7
cocrapisiromiue,  ceuenue. | 42 Ilupamuna u ee snementsl. CeueHue 2
[MpaBunbHas nupamMuia. | nupamuasl.  [IpaBunbHas —~— MUpamMuja.
YceueHnas nupamua YceueHnas nupamua
Tema 8.5 bokoBas u nonHas | Conep:kaHue 2
IIOBEPXHOCTD HIPU3MBL, | 43 [Tnomans  OGOKOBOW M IOJHOM 2
e MTOBEPXHOCTH MPU3MBI, THPAMHUJIBI
Tema 8.6 Cummerpus B | Comep:kaHue 2
Kybe, HapauIelICUIeC, | CamocTosiTebHast padota: CumMMmeTpus 2
pu3Me, NMpaMuic OTHOCHUTEJILHO TOYKH, ONPAMOH, MIOCKOCTH.
Cummerpus B KyOe, Napaielenuiesne,
[pHU3Me, IUpaMuae
Tema 8.7 IIpumeps! | Cogepixanue 6
CUMMETpUH B Ipodeccuu CamocrosTeabHast padora: CuMMmeTpus B 2
pUpPOJIe, APXUTEKTYPE
CamocrosiTenbHas padota: CuMMeTpus B 2
TEXHHUKE
CamocrosTeabHast padora: CuMMmeTpus B 2
OBITY
Tema 8.8  IlpaBunbubie | Comep:kaHue 2
MHOT'OI'PaHHHUKH, ux | 44.IIpakTUdeckoe 3aHATHE No21: 2
CBOIiCTBa [loHsiTHE MPaBUIBHOTO MHOTOTPAHHUKA.
CBoiiCTBa MPABIIILHBIX MHOTOTPAHHUKOB OK 1, OK 2,
Tema 8.9 Hummamp, ero | Comep:kaHue 2 OK 3, OK 4,
COCTAaBJISIFOIITHE. Ceuenne | CamocrosiTesibHas pa6ora: [{wimHap u 2 OK 5, OK 6,
LWIMHIpa ero anemeHTsl. CeueHue  LUIMHIPA OK 7
(mapamensHOE  OCHOBAaHWIO H  OCH).
Pa3BepTka nunuHpa
Tema 8.10 Konyc, ero | Comep:kanue 4
cocrapitomme.  CeueHUE | Camocrosieaphas pagota: Koryc u ero 2
KoHyca s1eMeHThI. PazBepTka KoHyca
CamocrositenbHass  pabota: Cedenue 2
KOHyca (mapajulelbHOE OCHOBaHHMIO U

MPOXOJIsIIee Yepe3 BepUINHY), KOHUYECKUE
CEYeHHUs
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Tema 8.11  VYceuennsii | Conep:kaHue 2

koHyc. CeueHue yceueHHOro | CamocrosTeabHass padora: YceueHHbIH 2

KOHYyca koHyc. Ero oOpasyromas ¥ BBICOTA.
CedeHune yCe4YeHHOT0 KOHyca

Tema 8.12 Illap u cdepa, ux | Coaeprxanue 2

CEUCHHUA CamocrosiTeibHast  padora: Illap w 2
cthepa. Bzanmuoe pacmosiokeHue cepsl 1
miockocT. Cedenne mapa, cepsl

Tema 8.13 TIlomstue 06 | Conepixanue 4

oobeme Tena. OtHomenue | CamocronTelbHass padora: Ilonstre 06 2

00BEMOB MTOJTIOOHBIX TEI obreme  Tena. Obvem  kyba w
NPSAMOYTOJILHOTO MapaJulelenunesa.
CamocrosiTesibHast ~ padora:  OO0beMm 2
npu3Mbl M nuwiMHApa.  OTHOLIEHue
00BEMOB MOTOOHBIX TEJL.

Tema 8.14 OO6pemsl u | Comep:kaHue 2

IUIOIIAAX OBEpXHOCTed Ten | CamocTosnTelbHasi  padora:  OObeMbl 2
nupamuIel M KoHyca. OObem miapa.
[Tmonaau noBepxXHOCTEN TEN

Tema 8.15 KombOunammm | Coaeprxanue 4

MHOTOTPaHHUKOB H  Tel | CamocTosiTeabHasi pa6ora: KoMOuHAIMM 2

BpaLICHUs MHOTOTPaHHUKOB
CamocrositenbHas padora: KomOuHaiuu 2
TCOMCTPUUYCCKUX TECJI

Tema 8.16 I'eomerprueckue | Conep:kaHue 4

KOMOMHALMN HA NPAKTHKE [ CamocTosTebHAS padora: 2
Hcnonb3oBanue KoMOMHauun
MHOTOI'PaHHUKOB B MPaKTUKO-
OPMCHTUPOBAHHBIX 3a1a4ax
CamocTosiTesIbHAA pa6ora: 2
Hcnonbs3oBanue KOMOWHAINI TENI
BpAalllEHUs! B IPAKTUKO-OPUEHTUPOBAHHBIX
3ajadax

Tema 8.17 Pemenne 3amau. | Conep:kaHue 2

Mmuororpannukn ¥ Tena | 45.IIpakTuyeckoe 3aHATHE Ne2?2: 2

BpAICHUS OO0beMbl M IUIOMIQJAM  ITOBEPXHOCTH
MHOT'OI'PaHHUKOB 1 TECJI BpalllCHUA

Pa3nen 9. llepBooGpa3nas GpyHKINH, ee MPUMEHEHHE 24

Tema 9.1 IlepBooOpasnas | Conepixanue 4

GbyHKIUH. IIpaBuna | 46.3ajaua O BOCCTAHOBICHHU 3aKOHA 2

HaXO0XIACHUA JABHXXCHUS 10 H3BECTHOU CKOpOCTH.

nepBOOOpa3HBIX [Tonsite unTerpupoBanusi. O3HaKOMIICHHE
C TIOHATHEM HHTErpana W NepBOOOpa3zHON
it pynkmun  y=f(x). Tabmumna dopmyn
s HaXO0XICHUSA MepBOOOPa3HBIX.
Uzyuenne npaBuiIa BBIYMCIICHUS
epBOOOpa3HOI OK'1,0K2,
47.IIpakTHyeckoe 3aHATHE Ne23: 2 OK 3, 0K 4,
Pemrenue 3aau Ha CBS3b EPBOOOPA3HON U OK 5, OK'7
ee MIPOU3BOJIHOM, BBIYHMCIICHHE
nepBO0Opa3HON JUIsl JAHHOW (DYHKITUH.

Tema 9.2 ITnomane | Copepxanne 2

KPUBOJIMHCUHON  TPANCLHH. | 48 3anaun, mpUBOAAIIME K  TOHSTHIO

Qopmyna  HeoTOHa  — | gnpenenennoro  mHTerpata — 0

JleiibHuna

BBIYMCIICHUM TUIONIIAJM  KPUBOJHUHEMHOMN
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Tpamenud, O  TEPEeMEIlEHHH  TOYKH.
[lonsitne  ompemen€éHHOTO  WHTETpaja.
I'eomerpruyecknii ¥ (U3HUECKUI CMBICT
ompeneneHHoro  uHTerpana.  ®dopmyna
Herorona— JleitOama

Tema 9.3 Heompenenennsiii | Conep:kaHue 2

U onpeeneHHslid uuTerpansl | CamocronTeabHass  padora: [lonsatue 2
HEOMNpPEJeICHHOT0 HHTErpaia

Tema 9.4 Tlonstue 06 | Comepixanue 2

OTIpefieiecHHOM  WHTerpaje

KaK nnomany | CaMocTosITeIbHASK pa6ora: 2

KpMBOJHHEHHOH Tpareru I'eomeTprUYecKUid CMBICI ONpPENEIEHHOTO
WHTErpana

Tema 9.5 Omnpenenennsiii | Coaep:kaHue

MHTCTpAIl B 2KH3HHA 49.I1pakTHyeckoe 3aHATHE No24: 2
['eomeTpuyeckuil CMBICT ONpPEAEICHHOTO
HWHTErpana. ®opmyna  HerooToHa -
JleiiOHuMA.
CamocrosiTeibHast  paGora: Pemienue 2
3aJjady Ha NpPUMEHEHWE WHTerpana s
BBIYUCICHUSI (DU3MYECKUX BEIUYUH |
IJIoIAaei

Tema 9.6 Pemenme 3amau. | Comep:kaHue 10

[TepBooOpazHast  QyHKIMH, | CaMocTOATEIbHAS padoTa: 2

ee TIpUMEeHeHNe [lepBooOpazHast  pyHKIHMH. [IpaBuna
HaXO0XKIEHUS MEpBOOOPa3HBIX. Ee
MIPUMEHEHNE
50.IIpakTU4Yeckoe 3aHATHE Ne25: 2
BbluucneHne  MHTETpalioB  Pa3iUYHBIMU
METOJIaMHU.
CamocrosiTeibHASA pabora: 2
Brruucienue 1wiomaned ¢ MOMOIIBIO
WHTETPaJIOB.
CamocrosiTeIbHAS pao6ora: 2
[IpumeHeHrne wHTerpana K peENISHUO
MPaKTUYECKUX 3a]1a4.
CamocrosiTeIbHAS pa6ora: 2
Brruuciienue 1wiomazed ¢  IIOMOIIBIO
WHTETPaJIOB.

Paznea 10. IlokazarenbHasi GyHKIMSA 18

Tema 10.1 IlokazarensHas | Comep:kaHue 4

(G yHKIIHSI, ee CBOWCTBA 51.Crenenp c MIPOU3BOJIBHBIM 2
JeHCTBUTEIHHBIM MoKa3aTeyneM.
Omnpe/ienieHye moKa3aTe/IbHOW (PYHKIINH, ee
cBoiicTBA W TrpaduK. 3HAKOMCTBO C
PUMEHEHUEM M0Ka3aTeIbHON (YHKIHH.
52. Pemenne moxa3aTelbHBIX YpaBHEHUH 2
(YHKIMOHAIBEHO-TPAQHUECKHM METOJIOM OK1,0K 2,

OK 3,0K 4

Tema 10.2 Pewenue | Comepaxanue 8 OK 5’ OK 7’

TOKa3aTebHbIX YPAaBHEHUH | CamocTosiTe/IbHasi  pabora: Perenne 2 ’

1 HEPABCHCTB MOKAa3aTEJIbHBIX ~ yYpaBHEHMH  METOJIOM
YpaBHHUBaHUS OKa3aTeeH
CamocrosiTesibHast  padora: Pemenue 2
MOKA3aTENbHBIX ~ ypaBHEHHH  METOIIOM

BBEJICHUSI HOBOM NIEPEeMEHHOMN
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CamocrositenbHasi  padora: Pemenue 2
MIOKA3aTEeIbHBIX ypaBHEHUI
($YHKIMOHAIBHO-TPaQUYECKHM METOJIOM.
CamocrosiTenbHasi  padora: Pemenue 2
MIOKA3aTeNbHBIX HEPABEHCTB
Tema 10.3 Cucremsl | CoaepikaHue 4
[IOKA3aTeJIbHbIX YpaBHEHUN | 53.Pemenue CUCTEM noxkasarejbHbIX 2
ypaBHEHUI
CamocrosiTeibHast  padora: Pemernue 2
CHCTEM IOKa3aTeJIbHBIX YPaBHEHUH
Tema 10.4 Pemenue 3amay. | Comep:kaHue 2
[TokazarenbHas GyHKIs 54.IIpakTHyeckoe 3aHsTHE Ne26: 2
Pemienne  mokas3aTeNbHBIX — ypaBHEHU
METOZIOM YpaBHUBaHMs IIOKazaTeled u
METOJIOM BBEJICHHSI HOBOM IIEPEMEHHOM.
Pemenne nokasaresbHbIX HEPABCHCTB
Paznen 11. Jlorapudmbl. Jlorapudpmuueckast pyHkuus 26
Tema 11.1 Jlorapudm uncna. | Coneprranue 2
HecsaTnunslii U
HATYpaNbHBIH  JoraprdMbL, 55.Jlorapudm uumcma. JlecATHUHBI © 2
HCIIO € HaTypaNbHBIN JIOTapU(PMBI, YHCTIO €
Tema 11.2 CgoiictBa | Comep:kaHue 4
sorapu)MoB. Omnepauus | CamocrosiTeibHast pa6ora: CoiicTBa 2
norapugMupoBaHHs JorapuQMoB.
CamocrosaTenbHasi padora: Omepanus 2
Jorapu()MUPOBAHUSI.
Tema 11.3 | Conep:xanue 4
Jlorapudmuyeckas CamocTosiTeabHas pabora: 2
(GyHKLUS, ee CBOUCTBA Jlorapugmuueckas GyHKIHMS U €€ CBOMCTBA OK 1, 0K 2,
CamocrosiTeqbHast pa6oTa: 2 OK 3, OK 4,
Jlorapudmuyeckast QyHKIHSA U €€ CBOMCTBA OK 5,0K 7
Tema 11.4 Pemenne | Cogepxanue 8
norapu(hMUIECKIX CamocrosTennbHast  padora: Ilonstue 2
YpaBHEHUH U HEPABEHCTB norapudmudeckoro ypasHeHus. Onepauus
MOTEHIIMPOBAHMSL.
56. IpakTuyeckoe 3ausaTue Ne27: Tpu 2
OCHOBHBIX MeToAa peeHus
JorapupMUIecKux YpaBHEHUIL:
(GYHKIMOHAIBEHO-TpaQHYECKHI, METO]
MOTEHIHMPOBAHMS, METOJ BBEICHHS HOBOM
MIEPEMEHHOM.
57.Jlorapudmuieckre HepaBeHCTBA 2
58.IIpakTnyeckoe 3aHATHE Ne28: 2
Jlorapudmuyeckre HepaBeHCTBa
Tema 11.5 Cucremsl | Cogepixanue 2
norapu(MUIECKIX 59.Anroputm permeHus CUCTEMBI 2
YpaBHEHUI YpaBHEHUI. PaBHOCHIIBHOCTB
JorapupMUIECKUX ypaBHEHUI u OK 1, 0K 2,
HEPaBEHCTB OK 3, 0K 4,
Tema 11.6 Jlorapudmer B | Coaeprkanue 4 OK 5,0K 7
MIPUPOJIE U TEXHUKE CamocrosiTenbHass padora: [Ipumenenue 2
sorapudma.
CamocrosiTeIbHAsA padora: 2

Jlorapudmuyeckas cnupaib B npupoje. Ee
MaTeMaTU4YeCKrUe CBOMCTBA
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Tema 11.7 Pemenne 3amau. | Comep:kaHue 2
Jlorapudmel. 60.IIpakTnyeckoe 3aHATHE Ne29: 2
Jlorapudmuueckas Gynkuus | Jlorapudmudeckas QyHkims. Pemenue
MPOCTEHIINX JorapuPMHUIECKHX
YpaBHEHUI
Pa3znen 12. MHokecTBa. DjieMeHThI TeOpuH rpadoB
Tema 12.1 MHoxecTBa Conepxanue 2
CamocrositenbHasi  padora:  Ilonsarue 2
MHOxecTBa. [lonmHOkecTBO. Omepaunu c
MHOKECTBAMH
Tema 122 Omnepamuu ¢ | Coaep:kanue 2
MHOKECTBAMU CamocrosiTebHas pabora: Onepanuu ¢ 2
MHOXecTBaMH.  PerieHue  mpUKIaAHBIX
3471 OK 1,0K 2,
Tema 12.3 I'padst Conep:xanune 2 OK 3. OK 4
Camocrositeabnass  pabora: Ilonsatue 2 OK 5. OK 7
rpada. CBs3HBIN Tpad, AepeBo, HUKI rpad ’
Ha MJIOCKOCTH
Tema 12.4 Pemenne 3amau. | Conep:kaHue
Mmuoxectsa, I'pagsl U UX 6] Mpaktudeckoe  samarme  Ne30: 2
[pUMCHCHHC Onepanuu ¢ MHOXKecTBamu. OmnucaHue
peaNbHBIX ~ CHUTyalMd € IIOMOUIBIO
MHOKecTB.  [Ipumenenne rtpadoB K
pelIeHHIO 33134
Paznen 13. DaeMeHTbI KOMOMHATOPHUKH, CTATHCTHKM W TeOpHH 24
BEpPOSITHOCTEH
Tema 13.1 OcHoBHEble | Conep:kanue 2
TOHSATHS KOMOHHATOPHKH CamocrosiTesbHast paGora: 2
[lepecTaHOBKH, pa3MeIIeHHs], COYECTaHHUSI.
Tema 13.2 CoOnitHe, | Conepixanne 4
BEPOSATHOCTh coOpITHs. | CaMocTosiTeIbHAS padoTa: COBMECTHBIE 2
Cnoxenue M yYMHOXCHUE | © HECOBMECTHbIE COOBITHA. TeopeMbl O
BEPOSTHOCTEH BEPOSITHOCTH CYMMBI COOBITHIA.
CamocrosiTesibHast  padora: YcioBHas 2
BEPOSITHOCTh. 3aBUCHUMBIE M HE3aBHCHMBIC OK1,0K 2,
coObrtns.  TeopeMbl O  BEpOSTHOCTH OK 3, 0K 4,
MIPOU3BEICHUS COOBITHIA. OK 5, 0K 7
Tema 13.3 BepositHocts B | Comep:kaHue 4
npo¢ecCHOHAIBHBIX CamocTosiTebHast pabora: 2
3aa4ax OTHOCHUTENIbHAS yacToTa COOBITHS,
CBOMCTBO €€ YCTONYHUBOCTH.
CamocrosiTeqbHast padora: 2
Craructuueckoe onpejieeHue
BEPOATHOCTH. OHeHKa BEPOATHOCTHU
COOBITHS
Tema 13.4  JluckpetHas | Comep:kaHue 4
ciyuaiiHas BelW4WHA, 3akoH | CaMocTosiTe IbLHAas padora: Buner 2
ee pacrpeeneHus cinydaiiuplx  BenwuuH.  OnpezencHue
JIMCKPETHOM cIy4aiiHON BEJTMYHHBL. OK 1, OK 2,
CamocrosiTeqbHast paﬁovTa: 3:&1<0111 2 OK 3, OK 4,
pacnpeaciacHus OUCKPETHOU ClIydYauHOU OK 5, OK 7
BeNMYMHBL. Ee unciioBble XapaKTepUCTHKH
Tema 13.5 3amaun | Cogepxanue 4
MaTeMaTHIECKOM CamocTosiTeJIbHast pabora: 2
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CTaTUCTUKHU

Bapuanumonnenii psa. Ilomuron wacror u
THCTOrpPaMMa.

CamocTosiTeTbHAsK pabora:
CTaTUCTHUYECKUE XapaKTCPUCTHKH  psja
HaOJI0IaEMBIX JaHHBIX

Tema 13.6 CocraBienne
Ta0MI] W JuarpaMm Ha
MPAKTHKE

Conep:xanue

CamocrositenbHasi padora: IlepBuuHas
00paboTKa CTaTHCTUYECKHX HaHHBIX. WX
rpaduIecKoe MPeACTaBICHIE.

CamocrosiTeibHass padora: HaxoxacHwe
CPEeIIHUX XapaKTEPUCTUK, HAOIIIOIaeMBbIX
JTAHHBIX

Tema 13.7 Pemenne 3amad.
DJIeMEeHTH KOMOWHATOPHKH,
CTaTUCTHKU u TCOpUH
BEPOSITHOCTEN

Conep:xanue

62.IIpakTH4eckoe 3aHsTHE Ne31:
OnemeHTsl kKoMmOuHaTopuku. CoObITHE,
BEpPOATHOCTh  coObITHsA.  ClOXEeHHE U
YMHOKEHHE BEPOSITHOCTEN

Pa3zpnen 14. YpaBHeHusi 1 HepaBeHCTBA

28

Tema 14.1 PaBHOCHIBHOCTB
YpPaBHEHUII U HEPABEHCTB.
OO0u11ie METOABI pelIeHHUS

Coaep:xanue

63.PaBHOCHIIBHOCTD ypaBHEHUI u
HepaBeHCTB. Omnpenenenusi. OCHOBHBIE
TCOPEMBI PABHOCWJIBHBIX IICPEXOAax B
YpaBHEHHSX ¥ HEPaBEHCTBAX.

64. IlpakTuyeckoe 3anatue Ne32: Oburme
METO/BI PEUICHUs] YPaBHEHHI: Mepexoj] OT
paBeHcTBa  (DYHKIMH K  PaBEHCTBY
apryMEHTOB [UII MOHOTOHHBIX (DYHKIMH,
METO/ pa3IOKEeHHsT Ha MHOXKHUTEIN, METO]
BBEJICHUA HOBOU MepEMEHHOM,
(YHKIIMOHAIBHO-TpaMueCcKuii MeTON

Tema 14.2 TI'paduueckmii
METOJl pEUICHUs] YPABHEHUH,
HEPaBEHCTB

Copepxanne

CamocrositeibHasi  padora:  OOmue
METO/IbI PEIICHUST HEPABEHCTB: MEPEXOJ OT
CpaBHEHHMsS  3HA4YeHWH  QYHKIUA K
CpPaBHEHHMIO 3HAYEHHWH AapryMeHTOB JIIs
MOHOTOHHBIX byHKIHUHA, METOJ
WHTEPBAJIOB, (YHKIMOHATBHO-
rpadUUeCcKUii METO/T

CamocrosiTesqibHas padora: ['paduuecknii
METOJ PELICHHUs] YpaBHEHUH 1 HEPAaBEHCTB

Tema 14.3 VYpaBHeHus u
HEPaBEHCTBA C MOJYJIEM

Conepxanue

CamocrosiTenbHas padora: Onpenenenue
MOZYJIA. PackpeoiTue MOAYJIA 1o
onpeaeneHuto. [Ipocreiimme ypaBHEHUs U
HEpaBEHCTBA C MOJyJIEeM

N

CamocrosiTenbHass padora: [Ipumenenue
PaBHOCHIIBHBIX Mepexo10B B
ONpeNleJICHHBIX ~ TUNAaxX  ypaBHEHUH U
HEPaBEHCTB C MOAYJIEM

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7

Tema 14.4 VYpaBHeHus wu
HEPABEHCTBA C IMapaMeTpamMu

ConepxaHue

65.3HaKOMCTBO c rapaMeTpOM.
[Ipocreiiine ypaBHEHHsST U HEpPaBEHCTBA C
napameTpoM

CamocrositenbHasi padora: Ilpocreiimue
YpaBHEHHUS C IapaMeTPOM

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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CamocrositenbHasi padora: Ilpocreiimue
HEPaBEHCTBA C [IapaMEeTPOM

Tema 14.5 CocraBienue u | Coaepikanue 6
peleHue 66.IlpakTnyeckoe 3aHATHE Ne33: 2
pOo(ECCHOHATBHBIX 33/1a4 C | Pemienue TEKCTOBBIX 3aja4
TMIOMOIIIBIO YPaBHCHHI po(heCCHOHATBHOTO COJePKAHUS
CamocrosiTeibHast  padora: Pemerue 2
TEKCTOBBIX 3aJady  MpoQecCHOHANTBEHOTO
coJepKaHusl
CamocrosiTeibHast  padora: Pemerue 2
TEKCTOBBIX 3amad  MpohecCHOHATBHOTO
coJepKaHusl
Tema 14.6 Pemenne 3amau. | Comep:kaHue 4
YpaBHeHHS 1 HEpPAaBEHCTBA 67.IIpakTnyeckoe 3ansitue Ne34: OOue 2
METOABl PELICHUs YPaBHEHUM. YpaBHEHUS
C MOJIYJIEM H C TapaMeTpamu
CamocronTeqbHast  padora:  OOmme 2
METOIBI penreHus YpaBHEHUH.
HepaBeHcTBa ¢ MOIyJIeM U ¢ TapamMeTpaMu
IIpome:kyTouHas arrecranus (JK3aMeH) 14
Bcero: 340
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3. YCJOBUS PEAJIM3ALIUA JTUCHUIIJIMHBI
3.1. Jlns peanmuzauuu MOpPOrpaMMbl JAUCHUIUIMHBL JOJDKHBI OBITH IPEILyCMOTPEHbI
CJEYIOIIKE CIIeUANIbHBIC TOMEILICHHUS:
Kabuner, ocHameHHbIl B COOTBETCTBHH ¢ 1. 6.1.2.1 00pa3oBaTebHOW MPOrpamMMBbI IO
cnernuanbHocTH 38.02.01 DKkOHOMEKA M OyXTaNTEPCKUi y4eT (TI0 OTPaCIIsiM).

3.2. UnpopMmanoHHOe obecnedeHne peajn3alui NPorpaMMbl

Jlnst peanuzanu porpaMmbl  OMOIMOTeUHbIH (OHI 00pa3oBaTEIbHON OpraHU3aAIuH
YKOMIUIEKTOBaH MMEYaTHBIMU H/WJIM 3JIEKTPOHHBIMH 00pa30BaTeNbHBIMA U WH()OPMAIIMOHHBIMU
pecypcamu, U1 o0ecriedeHus 00pa3oBaTeIbHOTO MpoIlecca.

3.2.1. OcHOBHBIE TeYATHLIE U31aHUA
ITeyaTHBIX U3TAHUI HET

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3aAHUS
1. Kosnos, B. B. MaremaTuka : anrebpa ¥ Hayaja MaTeMaTH4YECKOTO aHaJIM3a, TEOMETPHS :
yuebHuk Juia 10 knacca o61eo0pazoBaTeabHbIX oprannzanuil. ba3oBelii u yriyOn€éHHbINH ypOBHU
/ B. B. Kosnos, A. A. Hukutun, B. C. BenonocoB u ap. ; mox pen. B. B. Koznosa u A. A.
Huxkutuna. - 4-e u3n. - Mocksa : OOO "Pycckoe cnoBo - yue6Huk", 2020. - 464 c. (®I'OC.
WunoBanmonHass mkoma) - ISBN 978-5-533-01648-3. - Tekcr : anekrponnsii // DBC

"KoHcynpTaHT cTynaeHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785533016483 html . - Pexum goctyma : 110
HOIHUCKE.

2. Kosnos, B. B. Marematuka : anrebpa m Havajga MaTeMaTHYECKOTO aHAJIA3a, TEOMETPUS :
yuebHuKk ans 11 kmacca. ba3zoBeiii u yrinyonéunsiii yposau / B. B. Ko3nos, A. A. Hukutus, B.
C. BeronocoB u 1p. ; mox pen. B. B. Koznosa u A. A. Hukutnna. - 3-e u3a. - Mocksa : OOO
"Pycckoe cnoBo - yueOnuk", 2020. - 400 c. (PI'OC. MunoBannonHas mkona) - ISBN 978-5-533-
01649-0. - Tekcr : amekrponssii / DBC "Koncynaprant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785533016490.html . - Pexum gocryma : 10
TIOJTITHICKE.

3. Hamasa, A. A. Marematuka : yueOnuk / A.A. JlanasH. — 3-e uza., ucrp. u gon. — MockBa :
NHOPA-M, 2023. — 544 ¢. — (Cpennee npodeccuonansHoe oopazopanue). - ISBN 978-5-16-
012592-3. - Tekct : snekrponnsiid. - URL: https://znanium.com/catalog/product/1891827. —
Pexxum noctymna: mo nmogmnucke.

3.2.3. JlonoJiHuTeIbHbI€ HCTOYHUKH
1. IOxHo, H. C. Marematuka : yue6Huk / H.C. FOxHo. — Mocksa : UHOPA-M, 2023. — 204 c.
— (Cpennee npodeccronanpioe obpazoanue). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Texct : snekrponnsiid. - URL: https://znanium.com/catalog/product/1906092. —
Pexxum noctymna: no noamnucke.
2. bapaymkun, B. B. Maremaruka. DneMeHTHI BbICIIEH MaTEMAaTUKH : Y4eOHUK : B 2 ToMax. Tom
1 / B. B. bapaymxkun, A. A. IIpokopseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304 c. —
(Cpemnee mpodeccnonanbHoe oOpaszoBanue). - ISBN  978-5-906923-05-9. - Tekcr
anektponHbiii. - URL: https://znanium.com/catalog/product/1235904. — Pexum moctyma: 1o
MOJIITUCKE.
3. bapaymkun, B. B. Marematuka. DJeMeHTHI BBICIIEH MaTeMaTUKH : YI€OHUK : B 2 ToMax. Tom
2 / B.B. Bbapaymkun, A.A. IlpokopreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c. —
(Cpennee mpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr
anekTpouHbiii. - URL: https://znanium.com/catalog/product/1817031. — Pexum poctyma: 1o
MOJIITUCKE.
4. Kaasuk, 1O. [. Marematudeckuii cnoBaps / Kaazuk 1O. . - Mocksa : ®DUZMATIINUT, 2007. -
336 c. - ISBN 978-5-9221-0847-8. - Tekcr : snekrponnsiii // OBC "KoHcynbranT crynenra" :
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[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Pexum
JOCTYTIA : IO MOTHCKE.

5. MaremaTka B ILIKOJE : Hay4YHO-TEOPETUYECKUH M METOAMYECKUH >XypHail. - Mocksa :
[lIxonpHass mpecca, 1924. - Beixomgutr 10 pa3 B roxm. — ISSN 0130-9358. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. CoBpemennsbie mpodeccronansubie 0a3bl qanabx (MOC OMI'AY-Moodle).

7. CripaBouHas npasoBasi cuctema Koncynsrant Ilitoc.

8. DnexTpoHHO-0MbIMOoTEeYHAas cucTeMa U3aTeNbeTBa «JlaHby.

9. DneKTPOHHO-OMOIMOTEYHAS cHUCTEMa «Znanium.comy.

10. DnexkTpoHHO-OMOMMOTEeUHast cucTeMa «KOHCYJIBTaHT CTyACHTa

11. UnTepHer-OubaunoTeka no matematuke http://ilib.mccme.ru/

12. Tlpuxknannast maremaTtuka http://www.pm298.ru/algeb8.php

13. Best anemenTapHas marematuka http:// www.bymath.net
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHBbI

Pe3yabTaThl 00yueHust

Kpurepum oneHkn

MeToabl OLIEHKH

Oomme

-TOTOBHOCTH K TPYAY, OCO3HAaHHE IEHHOCTH MaCTEepCTBa,
Tpynoitooue;

-TOTOBHOCTH K aKTUBHOM JESATENFHOCTH TEXHOJIOTUIECKOH 1
COLMANIbHON HAIMpPaBICHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
TJIAHUPOBATH U CAMOCTOSTEBHO BBITIONHATH TAaKYIO AEITEIHHOCTE;

- HHTEPEC K Pa3InIHBIM cepam nmpodeccnoHaTbHON AeITEeTbHOCTH.
OBnazeHne yHUBEpPCAIbHBIMU  YU9eOHBIMU

MO3HABaTENbHBIMH JCHCTBUSIMU:

a) 6a30BbBIC JTOTUIECCKUE TCHCTBHS:

-CaMOCTOATENFHO (POPMYIHPOBATh M aKTYaIM3UPOBaTh MPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHABIWBATh CYIIECTBEHHBI MPH3HAK WM OCHOBAaHUS IS
CpaBHEHUS, KTacCu(UKAIuN 1 00001IeHS,;

-OTIpEe/ICISITh e IesSTeIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH
UX JOCTHXKCHUS,

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PacCMaTPUBAEMBIX
SIBIICHUAX

- BHOCHUTH KOPPCKTUBBI B JACATCILHOCTb, OLUCHHBATHL COOTBCTCTBUC
PE3yIBTAaTOB LENSIM, OIIEHUBATh PUCKH TIOCTIEICTBUH EATEIbHOCTH;
-pa3BHBAaTh KPEATHWBHOE MBIIUIEHHE IIPH PEIICHUN >KU3HEHHBIX
pooJieM

0) 6a30BbIC HCCIICAOBATECIILCKUE TCHCTBHS:

-BIIaZIeTh HAaBBIKAMH Y4eOHO-HCCIIEOBATENhCKOW W TMPOEKTHOMN
JeSITENIbHOCTH, HAaBBIKAMH pPa3pelieHus! MpooaeM;

-BBIABJIATh TNPUYUHHO-CIICACTBCHHBIC CBA3M UM aKTyaJIM3UPOBAThH
3aJlavy, BBIIBUTATh TUIIOTE3Y €€ PEIICHHUs, HAXOJAUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOWUX YTBEP)KACHWH, 3aJaBaTh MapaMeTpel |
KPUTEPUU PEIICHHUS,

-aHaJM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIISHUS 33aJa4d Pe3yJbTaThl,
KPUTHYECKH OIEHUBaTh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
HN3MCHCHUC B HOBBIX YCJIOBUAX,

- YMeTh IMEepPEeHOCUTh 3HAHWS B TO3HABATEIHHYIO M TMPAKTHYECKYIO
00J1acTH )KU3HEIEATEIIEHOCTH;

-yMeTh HHTETPUPOBATh 3HAHMS U3 Pa3HBIX MTPEIMETHBIX 00IacTeif;
-BBIJIBUT'aTb HOBBIC HUACHU, IpEajlaraTb OPUIMHAJIBHBIC NOAXOJbI W
pEelIeHnsT U CIOCOOHOCTh WX HCIIONB30BAHUS B TIO3HABATEIHHOU U
COIMAJIbHOW MPAKTUKE

B obmacTy IEHHOCTH HAYYHOTO TIO3HAHHMS:

-c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHSI HayKH M  OOIIECTBEHHOH
MPaKTUKW, OCHOBAHHOTO Ha JHAJOre KYJbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B TMOJIMKYIBTYPHOM MUPE;
-COBEPIICHCTBOBAHNE SI3BIKOBOW M UYWTATENbCKOM KyJIbTYphl Kak
CpeACTBa B3aMMOJIEHCTBHUS MEX/Y JIFOJAbMHU U IO3HAHUS MUPA,;
-OCO3HAaHWE IEHHOCTH HAyYHOW JICATENILHOCTH, TOTOBHOCTb
OCYIIECTBJISITh MPOEKTHYI0 M HCCIIEAOBATEIbCKYIO JAEATEIBHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.
OBmnanenue  yHUBEPCATHHBIMHU
JIEUCTBUSIMU:

B) pabota c nHpOpPMaLUEH:
-BJIQJICTh HABBIKAMHU TMOJyYeHHs WH(POpPMANWu W3 HWCTOYHUKOB
pasHbIX TUIIOB, CaMOCTOSTENIBHO OCYLIECTBJIATh IIOMCK, aHAaIU3,
CHCTEMAaTU3aLMI0 U MHTEPIPETALMIO HH(POPMALIUH Pa3IUYHbIX BUJIOB

y‘-Ie6HI)IMI/I IIO3HAaBAaTCIJIIbHBIMHU

O1leHKa «OTJIHMYHO». 3a
ryOookoe ¥ TOJHOE
OBJIaJIEHUE

COJIep)KaHUEM y4eOHOTO
Marepuana, B KOTOPOM

oOyJaromiics
OpPHEHTHUPYETCS,
TIOHATUINHBIM
anmapaTom,
AKLCHTOJIOTHYECKUM U
ophoanHUUeCcKuM
MUHHMYMaMH, 3a
YMEHHE HAaXOAUTb U
HCIOJIb30BaTh
UHQOPMAIHIO.

OueHka «XOpOoLIO».
Ecmn oOyJaromuiics
MOJTHO OCBOMJI Y4eOHBIH
Marepua, BJaJeeT
MOHSATUHHBIM
anmapaTom,
AKIEHTOJIIOTHUECKIM |
ophoamuecKumM
MUHUMYMaMH,
OPHEHTHPYETCS B
H3yYECHHOM Marepuaile,
IrpaMOTHO n3jaraer
OTBET, HO B €ro ¢opme
HUMCHOTCA OTACJIbHBIC
HETOYHOCTH.

OrieHka

«YOBJETBOPUTEIHLHOY
Ecmu  oOywarommuiics
oOHapyKHBaeT 3HAHUS U
OHUMAaHHE
MOJI0KEHHOTO Y4eOHOTO
MaTepHana,
MOHATUMHOTO armapara,
AKIICHTOJIOTHYECKOTO U
ophoamHuyecKoro
MHUHHMYMOB, HO
M3jlaraeT HMX HEIOJHO,
HETOCIE0BATEIbHO,
JIOMTyCKAaeT HETOYHOCTU
B onpeaeICHUH
MOHATUH, HE  yMeeT
JI0Ka3aTeNIbHO
000CHOBATH
CYXIEHHS.
OueHka
«HEY/I0OBJIETBOPHUTEJILH
o». Ecnn oby4aromuiicst
HMEEeT  pa3poO3HCHHBIC,
OeCCHCTEMHBIC 3HAHUS,

CBOH

—  YCTHBIE U
MMUCHbMCHHBIC
OIPOCHI Ha
TEOPETHUCCKUX H
MPAKTUYECKUX
3aHATHSIX;

—  TNpaKTHYECK
Y€ 3aHATHS,

- B3aMMHBIN
KOHTPOITb Ipu
pabote B mapax u
MaJIBIMA
TpYyTIIaMU;

—  MaremaTude
CKUM JTUKTaAHT;

- IO 3aBEPIICHUIO
Kypca
MIPOBOIUTCS
IK3aMeH B
pamKax
MIPOMEKYTOUHOMN
aTTeCcTalun
CTYJICHTOB
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1 (hopM TpEACTABICHHUS,

-C03/1aBaTh TEKCTHI B PA3NHUYHBIX (popMaTax ¢ y4yeToM Ha3HAYCHUSI
nH(GOPMAITUH U 1ICJICBOM ayJAUTOPUH, BRIOUpPAst ONTHMAILHYIO GopMy
MPEJICTABJICHUS U BU3yaIU3aluH;

-OIICHUBATh  JIOCTOBEPHOCTh, JICTHTUMHOCTH HWHQOpMAINH, €¢
COOTBETCTBHE TIPABOBBIM U MOPATEHO-3THYECKAM HOPMaM;
-HCII0JIB30BaTh CPEICTBAa MH()OPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJOTMH B pEIICHUW KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpTaHU3AIMOHHBIX 337124 ¢ COONOJCHUEM TPEeOOBaHHN IPTOHOMUKH,
TEXHHUKHU 0€30MAaCHOCTH, THTUCHBI, PeCypCcocOepeKeHMs, IPABOBBIX U
ATUYECKUX HOPM, HOPM MH()OPMAIIMOHHOM 0€30TIaCHOCTH;

-BIIaJICTh HABBIKAMU pACIIO3HABAHWS W 3allUTHl  HH(OpMaIuy,
nH(pOpPMAITMOHHON 0€30TTaCHOCTH JTMIHOCTH

B ob6nacT yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, ATHYECKOTO
MOBEJCHUS;

-CIIOCOOHOCTh OIICHMBATh CHUTYaIlMl0 W NPUHUMATh OCO3HAHHBIC
pelIeHus, OPUCHTUPYSICh Ha MOPAIbHO- HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

-0CO3HaHHE JIMYHOTO BKIIaJ[a B IOCTPOCHUE YCTOMYUBOTO OYIyIIETO;
-OTBETCTBCHHOE OTHOIIICHUE K CBOMM POJUTEISAM W (MJIH) APYTHM
YJIEHAM CEMbH, CO3[JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHSATHUS
LIEHHOCTEH CEMEWHOM JKHU3HU B COOTBETCTBHM C TpPaguLUsIMU
HaponoB Poccuu;

OBnajzieHNe YHUBEPCATHHBIMU PETYIISITUBHBIMU JICHCTBUSMU:

a) caMOOpTaHU3aIus:

-CaMOCTOSITEIPHO OCYIIECTBIATH TO3HABATEIBHYIO JCSATEIHHOCTD,
BBISBJISITH MPOOJIEMBbI, CTaBUTh W (DOPMYJIMPOBATh COOCTBEHHBIC
3a/1aun B 00pa3oBaTeIbHON NEATEHPHOCTH U )KH3HEHHBIX CUTYAIVSIX;
-CaMOCTOSITEIGHO COCTAaBJIATh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
UMECIOIIMNXCS  PECYpPCOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MpeANOYTEHU;

-1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

crocoOCcTBOBaTh  ()OPMUPOBAHUID M TPOSBICHUIO  IHPOKOH
SPYAMIIMK B Pa3HbIX 00JIACTSIX 3HAHWH, MOCTOSIHHO TOBBIIIATH CBOH
00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

KCIIOJIb30BaTh MPUEMbl Pe(ICKCUU IS OIECHKU CHTYyallud, BhIOOpa
BEPHOT'O PELLCHUS;

-YME€Th OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMAThH PELICHHS MO
WX CHIDKCHHIO;

B) SMOIMOHAILHBIN WHTCIIIEKT, Mpenoararonun
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEW MOTHBALIMM, BKIHOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO
IIeTTN ¥ yCIIeXy, ONTUMU3M, HHAIIMATUBHOCTh, YMEHHUE JICHCTBOBATH,
HCXO[IA U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIIOYAIOMICH CIIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE
COCTOSIHWE JpPYTHX, YYUTBIBATH €0 TPH  OCYIIECCTBICHUU
KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBHUIO U COIIEPEIKUBAHUIO;
COILIMAJbHBIX HAaBBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTh BBICTPaUBATh
OTHOIIEHUS C APYTHMH JIFOABMH, 3a00TUTHCS, MPOSIBIATh HHTEPEC U
paspeiath KOHOIUKTHI

-TOTOBHOCThH K CaMOpPa3BUTHIO, CaMOCTOSITEILHOCTH )4
CaMOOTIPECIICHUIO;

-OBJIaJICHUE HAaBBIKAMHU YIEOHO-MCCIICNOBATEIHCKOM, MPOCKTHOW H
COITHAJILHOM eATEIBbHOCTH;

OBnaJieHue YHUBEPCAThbHBIMI KOMMYHHKATHBHBIMU JICHCTBUSIMH:

HE  yMeeT
TJIaBHOE

BBIICIIATH
n

BTOPOCTENEHHOE,
JIOTyCKAeT OIIUOKH B

OIpeIeIeHHN
HCKaXaeT WX
0ecIopsI09HO
HEYBEPEHHO
Marepuai.

TOHSATHH,
CMBICTI,

u
u3jaracT
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0) coBMecTHas IeSTEIbHOCTS!

-IIOHUMATh ¥  WCIOJNB30BaTh IPEUMYIIeCTBAa KOMaHAHOH U
WHAWBUAYaTbHON paboThl,

-IpUHUMATh LIETM COBMECTHOW JEATEJbHOCTH, OPraHU30BHIBATH U
KOOPJMHHUPOBATh JCUCTBUS IO €€ JOCTIDKEHHUIO: COCTABIIATH IUIAH
JNEHCTBUN, paclpeicisiTh poid € YYEeTOM MHEHUUW YYaCTHUKOB
00CYXIIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

-KOOPAMHUPOBATh U BBINOIHATE PabOTy B YCIOBHSIX PEAIBLHOTO,
BHPTYQJIBHOTO ¥ KOMOMHIPOBAHHOTO B3aNMO/ICHCTBYS,
-OCYLIECTBIIATh  NO3UTHUBHOE  CTpPATerMUecKOe  TIOBEJEHHE B
Pa3NUYHBIX CUTYalHsX, MPOSBIATH TBOPYECTBO U BOOOpaKEHHE,
OBITh MTHUIINATHBHBIM.

OBnaseHue yHUBEPCATHHBIMH PETYIATHUBHBIMH JEHCTBUAMU:

T') IpuHsTHE ce0sl U APYTHX JIOACH:

-IIPUHUMATh MOTHBHI W apryMEHTHl IPYTHX JIOACH TpU aHaIu3e
pe3yIbTaTOB ACSTETFHOCTH;

-IPU3HABATh CBOE MIPABO M MPABO APYTHX JIIOACH Ha OIIHOKY;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C TO3UIUH JPYroro
YelloBeKa

B 06macTi 5CTeTHYECKOTO BOCITUTAHHUSL:

-3CTETUYECKOC OTHOIICHHE K MHUPY, BKJIIOYas OSCTCTHKY ObITa,
HAYYHOTO W TEXHHYECKOrO TBOPYCCTBA, CIOPTa, Tpyda U
OOIIIECTBEHHBIX OTHOIICHHUH;

'CHOCO6HOCTB BOCIIpUHUMATDH pa3iin4yHbIC BHUJbI HCKYCCTBA,
TpaJULMM ¥ TBOPYECTBO CBOErO M JPYIHX HApOAOB, OILIYLIATh
SMOIOHALHOE BO3/ICHCTBHE CKYCCTBA,

'y6e)KIleHHOCTL B 3HAUYMMOCTH A JIMYHOCTH U O6HICCTB3
OTCYECTBEHHOI'0 U MHUPOBOI'O HCKYCCTBA, DTHUYECKUX KYJIBTYPHBIX
TPaJUIMN ¥ HAPOTHOTO TBOPYECTBA;

-TOTOBHOCTh K CAMOBBIPOKEHHIO B pasHbIX BHJAX WCKYCCTBa,
CTPEMIICHUEC MIPOABIIATE KaUCCTBa TBOp‘IeCKOﬁ JIMYHOCTH,

OgnasieHue yHUBEpCaTbHBIMI KOMMYHHKATHBHBIME JICHCTBUSIMH:

a) oOIICHHE:

-OCyHIECTBJIATH KOMMYHHKAIIUN BO BCEX C(i)ean KHU3HU,
-pacrio3HaBaTh HeBepOajbHBIE CpEACTBa OOIICHMS, IIOHUMATh
3HAYCHUEC COUMAIBHBIX 3HAKOB, pACMO3HABATH  MPEANOCHUTKH
KOH(JIUKTHBIX CUTYaIlUi U CMATYATh KOH(IUKTHI;

-pa3BepHYTO W JIOTUYHO W3JIaraTh CBOK TOYKY 3PEHUS C
WCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

-0CO3HaHUE 0o0yJarmuMucs poccuiickoit rpaKJIaHCKOU
HJIEHTUYHOCTH;

-TICJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHEW IMO3WMIMHM JTMIHOCTH HAa
OCHOBE [JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTENW HapoaoB Poccuiickoit
®depepanyy, UCTOPUUYECKUX U HALIMOHATBHO-KYJIBTYPHBIX TPaJULIMA,
dbopMHupoBaHWE  CHCTEMBI  3HAYUMBIX  I[€HHOCTHO-CMBICTIOBBIX
YCTAHOBOK, aHTUKOPPYIIMOHHOIO MHUPOBO33PEHMUS, ITPABOCO3HAHMSI,
AKOJIOTHYECKOW KYJIbTYPHI, CIIOCOOHOCTH CTAaBHUTH IIENTU U CTPOUTH
’KM3HEHHBIE IIaHbI;

B gacty rpax1aHCKOTO BOCTIMTAHHS:

-OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TIpaB © OO0S3aHHOCTEH,
YBa)KEHHE 3aKOHA U MTPaBOTIOPSIIKA;

-PUHATHE TPAAUIUOHHBIX HAI[MOHAIBHBIX, OOIICYESIOBEYECKHUX
FYMAaHUCTUYECKHUX U JEMOKPATUYECKUX LIEHHOCTEH;

-TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHH JKCTPEMU3MA,
HaI[MOHAIM3Ma, KCeHO(MOOHMH, TUCKPHMMHHAIMK II0 COIHAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHATBHBIM MPU3HAKAM;

-TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B HHTEpecax
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Tpa)XJIaHCKOTO OOIIEeCTBa, YYacTBOBaTh B CaMOYNPAaBICHHUA B
o0meobpazoBaTeIbHOM  OpPTaHM3allid W JCTCKO-FOHOIIECKHX
OpraHu3alugx;

-YyMEHHUE B3aHMOJICHCTBOBATh C COLMAIBHBIMH WHCTUTYTaMU B
COOTBETCTBHH C MX (YHKIMSIMH 1 Ha3HAUYCHUEM;

-TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOU NEATENBHOCTH;
[TatpuoTnueckoro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh  POCCHMCKOW TPAXKIAHCKOH HJECHTHYHOCTH,
NaTpuoTU3Ma,  yBaXEHUSI K  CBOEMY  HApoay,  4yBCTBa
OTBETCTBEHHOCTU Tiepen PoauHON, ropiocTtu 3a CBOM Kpal, CBORO
Pomuny, cBOMl s3BIK W KyJNbTypy, MpOIUIOE U HACTOSIIEE
MHOT'OHallMOHANbHOro Hapona Poccuuy;

-IICHHOCTHOE  OTHOLICHHE K TOCYJAapCTBEHHBIM  CHMBOJIAM,
HCTOPUYECKOMY U IPUPOJTHOMY HACIIEIUIO, MAMATHUKAM, TPATUIUSIM
HaponoB Poccuu, noctmxenusim Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYAE;

-ujieliHas  YO©KICHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3alllUTe

OreuecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y; OCBOCHHBIE
O0yJaomMMHCS MEXIPEIMETHbIE MOHATHA W  YHHBEPCAJbHbIC
yueOHbIC JIeHCTBUS (perynsTuBHEIE, [03HaBaTeNbHBIE,
KOMMYHHKATHBHBIE);

-CMOCOOHOCTh UX HCIOJIB30BaHUS B MO3HABATEIBHOW U COLMATBHOM
NPAKTUKE, TOTOBHOCTh K CAMOCTOSTEIIbHOMY IUIAHUPOBAHUIO U
OCYILECTBICHUIO Y4eOHOH NesTeIbHOCTH, OpraHM3alUH y4eOHOro
COTPyIHHMYECTBA  C  MEJArOTMYECKUMH  pAabOTHUKAMH |
CBEPCTHHKAMH, K YYaCTHIO B [OCTPOCHHH WHIMBUIYaIbHOM
00pa3oBaTeIbHON TPACKTOPHU

-HE MIPUHUMATh IEUCTBUS, IPUHOCSIINE BPENl OKpYKaloIIel cpene;
-yMeTh  TMPOTHO3HPOBATH  HEOJArOMpHUATHBIE  JKOJIOTHUECKUE
MOCJEICTBUS NPEANPUHUMAEMbIX TEUCTBUMA, PEIOTBPAILATh UX;
-pacIIUPHUTh OMBIT AEATEIbHOCTH HKOJIOTUYECKON HAIPaBIEHHOCTH;
-pa3palaTeiBaTh ITUTAH pEUICHHWS MPOOJIEMBbI C YYETOM aHaJIH3a
MMEIOIIMNXCS. MAaTEPUATIBHBIX U HEMAaTEPUAIbHBIX PECYPCOB;
-OCYILIECTBIIATh IICJICHAIIPABICHHBIA IIOMCK IEPEHOCA CPEACTB U
croco00B JICHCTBHS B MPO(HECCHOHATIBHYIO CPELY;

-yM€Th NEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M IPAKTUYECKYIO
00J1acTH )KU3HEIEATEIIEHOCTH;

-Tpeasiarath HOBbIE IIPOEKTHI, OIIEHUBATh MIE€U C MO3UIIMKA HOBU3HBI,
OpUTHMHAIBHOCTHU, IPAKTUUECKON 3HAUMMOCTH;

-laBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBHI B
JIeSITeNIbHOCTD, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM

)Incummnﬂapmﬂe

-BJIaJIETh METO/IaMH JJOKA3aTeNLCTB, AITOPUTMAMHU PELICHUs 3a1a4;
-yMeHue (GOpPMYJIMPOBATh ONpPENENCHHUs, AKCUOMBI W TEOPEMBI,
MPUMEHATh WX, MPOBOAWUTH JIOKA3aTENbHBIE PACCYKIACHHA B XOJIE
pelieHns 3ajaq;

- YMETh ONEpUPOBATh MOHATUAMMU: CTENICHb YHCIa, JIOrapu(M ducia;
YMEHHUE BBHINOJHATH BBIUMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs

BBIpQKEHUH CO CTENEeHSIMH U Jorapudmamu, TpeoOpa3oBaHuUs
IpoOHO-palOHATIBHBIX BBIPAKEHNH;
- YMETh OTIEPUPOBAThH MOHATHSIMU: paunoHaJbHbIE,

WppalroHaibHbIe, MMOKa3aTeNbHbIe, CTCIEHHEIE, JIorapuPpMHUIECKHE,
TPUTOHOMETPUYECKHE YPAaBHEHHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHUAMU: (PYHKIMA, HETIpEepbIBHAS (DYHKINA,
IIPOM3BOJIHAA, IIEPBOOOPA3HAas, ONPEIeICHHBIN HHTErpal;
-yMEThb  HaXxOIUTh  IPOU3BOIHBIC  BJIEMEHTAPHBIX
WCTIONB3YSl CIIPaBOYHBIC MaTEPUAbI,

(YHKITHH,

OI1leHKa «OTJIMYHO». 3a
riyookoe ¥ TOJIHOE
OBJIAJICHHE
coJlep)KaHuEM y4eOHOTO
Marepuaiga, B KOTOPOM
oOyJaronuiics
OpUEHTHPYETCH,
TMOHSATUMHBIM
anmnapaToM,
AKIICHTOJIOTHYECKUM
opho3MUYECKUM
MUHUMYMaMH, 3a
YMEHHE HaxXOIuUTh U
HCIIONIb30BaTh
HHPOPMALIHUIO.

OreHka «XOPOLLIO».

- TECTUPOBAHUE;
- peleHue 3a/1a4;
- ompoc 1O
WHIWBUOYaJIbHBI
M 3aJIaHHSIM;

- TpaKTUYEeCKue
pabotel  (oIeHKa
pe3yiIbTaTOB
BBITIOJTHEHHS
MMPAKTUYCCKUX
pabor)
-IIPOMEKYTOYHAS
aTTecTaIus:
IK3aMeH
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-MCCNENI0OBAaTh B MPOCTEHIINX Clydasx (PYHKIMH HA MOHOTOHHOCTD,
HAaXOIWUTh HAaHOOJBIINE U HANMEHBIIHE 3HAYeHHS (DYHKIIH;
-CTPOUTh TpauKH MHOTOWICHOB C HCIOJIb30BAaHHEM armapara
MaTeMaTHYECKOT0 aHaIN3a;

-[IPUMEHATH PON3BOJHYIO IIPU PELICHUH 33/1a4 HA JIBI)KEHHE;
-pemaTh MPaKTHKO-OPHEHTHPOBAHHBIC 3aJadll Ha HAWOONbIINE U
HaVMEHBIIME 3HAYCHUS, HAa HAXOXKICHHE TMYyTH, CKOPOCTH U
YCKOPEHHUS;

- yMeTh OINEpUpPOBaTh MOHATHUSAMH: pAIlMOHAIBHAS (YHKIHS,
nokaszarenbHasi (YHKUUS, CTENeHHas (QYyHKOUs, jJorapudmMuueckas
¢GyHKIUS, TpUroHOMeTpudyeckue (yHKIMH, oOpaTHBIE (YHKLIWH,
YMEHHE CTPOHTh TpadUKH HW3YYEHHBIX (QYHKIHH, HCIIOIH30BATh
rpaduku MpH W3yYEeHUH MPOLECCOB U 3aBHCUMOCTEH, TIPH PELICHUN
3aja4d U3 JpYrux y4eOHBIX MPEAMETOB M 3a7ad U3 PeanbHOW >KHU3HHU;
BBIpaXaTh (hOpMyJIaMH 3aBHCUMOCTH MEKTy BEININHAMH;

V-MeTh pemarh TEeKCTOBBIE 33Ja4d PAa3HBIX TUIIOB (B TOM 4YHCIIE Ha
MPOIICHTHI, IOJTU M YacTH, Ha IBWKEHHUE, padOTy, CTOMMOCTb TOBapOB
W YCIyr, HaJOTHW, 3ajadyd W3 OO0JacTH YNpPaBJICHUS JIMYHBIMA U
CEeMEHHBIMI (UHAHCAMH); COCTABISTH BBIPAXKCHUS, YpaBHEHHS,
HEpaBEHCTBA W HUX CHUCTEMBI IO YCIIOBHIO 3a/la4yM, HCCIIEI0BATh
MOJMYYeHHOE  pelleHHWe W OICHUBATh  HPaBAONOAOOHOCTH
pE3yNIbTaTOB;

-yMeTh ONEPUPOBATH TOHATHSAMHU: CpeIaHee apUPMETHIECKOe,
MeAuaHa, HauOoJblliee U  HaWMEHbIlee 3HAYCHHUS, pa3Mmax,
JMCTePCHsl, CTAHAAPTHOE OTKIIOHEHHE YUCIIOBOTO HA0O0pa;

-yMeTb U3BIICKATh, HUHTEPIPETHPOBATH nHpopmanuio,
npeAcTaBieHHYl0O B Tabiumax, Ha JauarpaMmax, rpadukax,
OTPAXXaIOI[yl0 CBOWCTBA pEAJbHBIX IPOLECCOB U  SBJICHUH;
NPE/ICTABIATH HHPOPMAIIUIO C TIOMOIIBIO TaOJIUI] U THarpaMm;

- HUCCIeIoBaTh CTATUCTHYECKWE JIaHHbIEe, B TOM YHCJIE C
MPUMEHEHHUEM IpadUueCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
-yMeTh OIEPUPOBATh MOHATHSAMHU: CIYYaiHBIH ONBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C WUCTOJIb30BaHUEM I'padUueCKUX METOJIOB; IPUMEHSATh
(OpMYIBI CIIOKEHUSI U YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE
(baxThl 1 GOpPMYIIBI IPH PEIICHUH 3a/1aY;

- OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; 3HAKOMCTBO CO
ClyYallHBIMH  BEJIMYMHAMH;  yMEHHE  [PHUBOJAUTH  MPHUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIINX YHCEI B IIPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX

-yMeTh OIEpUPOBATh TOHSATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, JABYTPAHHBIA YIroj, CKPELIMBAIOLINECS MpPAMBIE,
napayieNbHOCTh M NEePHEHIAUKYIAPHOCTh HPSAMBIX M IUIOCKOCTEH,
YroJl MEXIY MPSIMBIMH, YTOJl MEXIY MPSIMOM M IUIOCKOCTBIO, YTOJ
MEXJYy IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKH JIO IUIOCKOCTH,
paccTossHuE MEXAY MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH;
YMEHHUE HCIIONb30BaTh TPH PEIICHUH 33734 H3y4YeHHble (aKThl U
TEOpEeMBbI IUTAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-yMETh  ONEpPHpPOBATh  MOHATHSIMU: MHOTOTPAHHUK, CEUYEHHUE
MHOTOTpaHHWKa, Ky0, Iapajuienenurne;, mpu3Ma, nupamuna, Gurypa
W TOBEPXHOCTb BpAaIICHUs, LIIUHIpP, KOHYC, map, chepa, cedeHus
(¢urypsl BpaleHHs, IUIOCKOCTb, Kacaromascs cQepbl, LHUIMHIPA,
KOHyCa, TUIONIaJ b IIOBEPXHOCTH NHPaMHJBI, MPHU3MBI, KOHYCA,
IWIMHApa, Iuomans cepsl, 00beM Kyba, TNPSMOYTOJIbHOTO
napauenenumeaa, TUpaMubl, TPU3Mbl, [UINHAPA, KOHYyca, IIapa;
yMeHHe M300pa)kaTh MHOTOTPAHHUKH U ITOBEPXHOCTH BPAIICHHUS, UX

Ecmu oOyJaronuiics
IIOJTHO OCBOWJI YIEOHBIN
Marepua, BIIQJICCT
TOHSITUMHBIM
anmapaTom,
AKI[CHTOJIOTHYECKIUM U
ophoanHUueCcKuM
MUHUMYMaMH,
OpPHCHTUPYETCS B
W3YYCHHOM MaTepuae,
rPaMOTHO n3Jaraet
OTBET, HO B ero (opme
AMEIOTCS ~ OTJICJIbHBIC
HETOYHOCTH.
OueHka
«Y/10BJIETBOPHUTEIHLHOY
Ecnmu  oOyvaromuiics
oOHapyXMBaeT 3HAHUS U
MMOHUMAaHHE
MOJI0KEHHOTO Y4eOHOTO
MaTepuaa,
MOHSATUHHOrO amnmapara,
AKI[CHTOJIOTHYECKOTO U
op(ho3MUYECKOTO
MUHHMYMOB, HO
W3JaraeT HX HEIMOIHO,
HETOCJICIOBATEIBHO,
JIOTTYCKAeT HETOYHOCTHU
B orpe/ eI HUN
MOHATHUM, HE  yMeEeT
JIOKa3aTeJIbHO
000CHOBATh cBOU
CYXJICHMUSI.
Orienka
«HEYJOBJICTBOPUTEIbH
o». Ecmn oOy4aromuiics
UMEET  pa3pO3HEHHbIC,
OeccucTeMHbIE 3HAHUS,
HE yMEeT BBIICNATh
[JIaBHOE u
BTOPOCTEIICHHOE,
JIOIyCKAeT OIIUOKH B
ONpEeNEeICHUN TOHATUH,
HCKaKAeT HUX CMBICH,
OecropsI09HO u
HEYBEpEHHO  H3Jlaraer
MaTtepual.
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CEUYEHUs OT pPYyKH, C IIOMOLIbI0 YEPTEXKHBIX HMHCTPYMEHTOB U
JNIEKTPOHHBIX CpPEACTB, yMEHHE paclo3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIO3HABATh IPABUIbHBIE MHOTOIPaHHHKHY;
-yMEeTb ONEpUPOBaTh MOHATHAMM: JBMW)KEHHE B IPOCTPAHCTBE,
monoOHble (QUTrypel B TPOCTPAHCTBE;, WCIIONB30BAaTh OTHOIIEHUE
Iomanell TOoBEepXHOCTEH M O00BEMOB TMOAOOHBIX (HUTYp TpHU
pEILIeHNH 33/1a4;

-yMETb BBIYUCIATH TEOMETPUYECKHE BEIMUYMHBI (AJMHA, YTOd,
IoManb, 00beM, IUIOMAAb MOBEPXHOCTH), HCIIONB3YS H3yUeHHBIE
(OpPMYIBI U METOJIBL;

-yMEeTb  ONEpUpOBaTh MOHATHSAMM: TPAMOYIOJNbHasg CHUCTEMa
KOOpJMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJSIpHOE TPOWM3BENCHHE, YIroJd MEXKIy BEKTOpamH, CymMMma
BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YHCIIO; HAXOJUTh C MOMOUIBIO
M3YYeHHBIX (OpPMYyN KOOPIWHATHI CEPEeIUHBI OTpe3Ka, PacCTOSHUE
MEXIy IByMS TOUKaMH;

-yMeTh BBIOMpPATh MOJXOISIINN W3YyYCHHBIH METOA JJISl PELICHUS
3aJauy, pacro3HaBaTh MareMarndeckue (akThl U MaTeMaTU4eCKUe
MOJIETT B TIPHUPOJIHBIX M OOINECTBEHHBIX SIBICHHSX, B HCKYCCTBE;
yMEHHE TPUBOJIUTH MPUMEPHl  MaTeMaTHYeCKUX  OTKPBITUH
pOCCHIICKON U MUPOBOM MaTeMaTU4eCKON HAyKH.

- YMETb OIEPHPOBATh MOHATUSIMU: ONPEEIICHNE, aKCHOMa, TEOpeMa,
CIIEICTBHE, CBOWCTBO, TPHU3HAK, JOKAa3aTEeNCTBO, PaBHOCHUIHHBIE
(hOopMyIHUpPOBKHY; yMeHHe ¢dbopmynupoBartb obOpaTtHOe u
MPOTUBOIIONIOXKHOE  YTBEPXKACHHWE, TPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI, HUCMOIB30BaTh METOJ MAaTeMaTHYeCKON WHIYKIIUU;
MIPOBOUTH JIOKa3aTelbHbIE pAacCYXJEHUs MpH pELeHUH 3a1ad,
OLIEHUBATh JIOTHYECKYIO MTPaBHIIBHOCTD PACCyKICHHUIA;

-yMETh OMNEPHUPOBATh TMOHATHUSAMHU: MHOMXECTBO, TOIMHOXKECTBO,
orepanyy HajJ MHOXKECTBAMH;, YMEHHME HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN amnmapaT A ONHMCAaHUS pPeajbHBIX MPOIECCOB U
SIBIICHUHM TIPH PEIIeHWH 3a/lady, B TOM YHWCIIe U3 JAPYIuX Y4eOHBIX
MPEeIMETOB;

-yMeTh OIEpUPOBATh MOHATHIMHU: Tpad, CBA3HBIA Tpad, Aepeso,
UK, Tpad) Ha TUIOCKOCTH; yMEHHE 3a]aBaTh W OIUCHIBATH Tpadbl
Pa3TUYHBIMH CIIOCOOAMU; UCTIONB30BATh Tpadbl IPH PEIISHUH 33,134,
-yMeTh  CBOOOJHO  OIEpUPOBATH  TMOHITHUSAMH:  COYETaHMHE,
MEPEeCTaHOBKA, YHCJIO COYCTAHHWH, YHCIO TIEPECTAaHOBOK, OWHOM
HeloToHa;, ymeHHWEe TpUMEHSATh KOMOWHATOpHBIE (akThl U
paccyXIeHus sl pellleHns 3a71ad;

-YMETh ONEPUPOBATh MOHATUSIMH: HATYPaJIbHOE YUCIIO, IEJI0€ YHCIIO,
OCTaTOK IO MOAYJIIO, PAIlMOHAIBHOE YHCIIO0, UPPALIMOHAIBHOE YHCIIO,
MHOX€ECTBA HAaTYPaJbHBIX, LIENbIX, PAlIMOHAIBHBIX, JeHCTBUTEIbHBIX
YHCeN; YMEHHE HCIONB30BaTh MPU3HAKH JIEJIMMOCTH, HAaWMEHBIINN
OOIIMH JIenuTeNh U HauMeHbIIIee o0IIee KpaTHoe, anroput™ EBkimaa
MpU PELIEHUH 33]a4; 3HAKOMCTBO C Pa3IMYHBIMHM IO3MIIHMOHHBIMHU
CHUCTEMaMH CUHCIICHUS;

-yMeThb CBOOOJHO OIEPHPOBATH IOHSATHAMHE: CTEIEHb C LEIbIM
MoKa3aTesleM, KOpEHb HaTypalbHOM  CTENEHH, CTENEeHb C
palMoHANbBHBIM  TIOKa3aTelneM, CTENeHb C  JICHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeleM, JIOTapu(M YHCIIa, CHHYC, KOCHHYC U
TaHT'€HC TPOU3BOJIBHOTO YUCIIA;

-yMETb ONEPUPOBATh TMOHATHAMH: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPaBEHCTB, PaBHOCWIBLHOCTH YPaBHEHWI, HEPAaBEHCTB M CHUCTEM,
palyoHaNbHble, HppAlMOHANbHBIE, I10Ka3aTENbHbBIE, CTEICHHBIE,
JorapuQMHUIECKHE, TPUTOHOMETPHUYECKHE YpaBHEHHS, HEPABEHCTBA
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W CHCTEMBI; YMEHHE peulaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX [IPUEMOB; PEIlaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C MapaMeTpoOM; INPUMEHATh ypaBHEHHS, HEPaBEHCTBA, HX
CHCTEMBl JUIS PEUICHUS MaTeMaTHYeCKHX 3aJad M 3ajad H3
Pa3IMYHBIX 00JIACTe HAYKH U PeaTbHON KHU3HH;

-yMeTh CBOOOIHO OIEPHPOBATH MOHATUAMHU: Trpaduk (QyHKIWH,
obpatHas (GyHKUWS, KOMIO3WIMsS (YyHKUWH, JUHEHHas (yHKUus,
KBaJpaTHuHast QyHKIHUS, CTENIeHHas (PyHKIHS C IIeTIBIM [TOKa3aTeeM,
TPUTOHOMETPUYECKUE (QYHKIUHM, OOpaTHBIE TPUTOHOMETPUUYECKHE
¢yHKIMY, TOKa3aTenbHas W Jjorapudmuueckas (QyHKUIUH, yMEHHUE
cTpouTh rpaduKu QYHKIHH, BEITOIHATH IpeoOpa3oBaHus rpadrukoB
(hyHKITHIT;

-yMEHHUE UCIOJIb30BaTh rpaduku GyHKUUH A1 U3y4eHHUs IIPOLIECCOB
W 3aBUCHMOCTEH TMpH peleHnHd 3afad W3 JApPYyrux yueOHBIX
MPEIMETOB U U3 PeabHO KU3HU;

-BBIpaXXaTh (OPMYJIaMH 3aBUCHMOCTH MEXAY BETMUYNHAMUY;

-yMeHHE CBOOOIHO OMNEpUPOBATh MOHSATHAMHU: YETHOCTh (DYHKIIWH,
MEPUOTUIHOCTD ¢byHKINH, OTPaHUYEHHOCTD ¢byHKUIMH,
MOHOTOHHOCTh (DYHKIIHH, OKCTpeMyM (YHKIMH, HauOoJblIee U
HaVMeEHbIlIee 3HaueHWs (YHKIMM Ha TPOMEXKYTKE, YMEHHE
MPOBOJUTH Uccie0BaHNE QYHKIINHY;

-yMEHHUE UCIIOJIb30BaTh CBOMCTBA U rpaduKu HYHKUUI AT PELIeHust
YpaBHEHHH, HEPaBEHCTB M 3a/Jad C NapamMeTpaMmy; H300pakaTb Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUW ypaBHEHHUH,
HEPAaBEHCTB U UX CUCTEM;

-yMeTb CBOOOJHO OIEPUPOBATh MOHATHAMU: IOCIIEAOBATEIBHOCTD,
apudmeTnyeckass  Mporpeccusi, TeoMeTpudeckas Iporpeccus,
0eCKOHEYHO YOBIBAOIasi TeOMETPHUECKast TPOTrPEeCCHs;

-yMEHHUE 3a]laBaTh MOCIEIOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO
PEKYPPEHTHBIX QOpMYIT;

-yMeTh ONEpPHPOBaTh MOHITUSMH: HEMPEPBHIBHOCTh  (QyHKIHH,
acuMNTOTHl rpaduka (QyHKOUM, TepBas M BTOpas MPOU3BOIHAS
(YHKLINHM, T€OMETPUYECKHH M (U3UUECKHH CMBICHT IMPOU3BOIHOH,
nepBooOpasHasi, ONpEAETCHHBIH HHTErpal;, yMEHHE HaXOAHTh
aCHMITOTHl Tpaduka (YHKIUH, YMEHUE BBIUUCISATH MPOU3BOJHEIC
CYMMBI, NpPOM3BEIEHHS, YaCTHOTO W KOMIIO3MIMU (DYHKIHH,
HaXOJIUTh YpaBHEHUE KacaTelbHON K rpaduky QyHKIINY;

-yMEHHE HCIONB30BaTh MPOU3BOAHYIO JJIsl HCCIeoBaHus (DyHKIHH,
JUIS1 HAXOXK/ICHUS] HAWITYYILero peIleH:s B IPUKJIIaIHbIX, B TOM YHUCIIE
COLMAbHO-DKOHOMHUYECKMX M (HU3MYECKUX  3ajadax, I
OIIpeieNIeHHs CKOPOCTH M YCKOPEHHUST; HAXOIUTh IJIOMIAAH U 00BEMBI
¢uryp ¢ TOMOLIBIO  MHTErpajga, OPUBOJUTH  MPHUMEPEI
MaTEeMaTHYECKOT0 MOAEIMPOBAHUS C TOMOILBI0 AU dhepeHInaIbHbIX
YpaBHEHUI;

-yMeTh  ONEpPHpOBaTh  TOHATHAMHU:  KOMIUIEKCHOE  YHCIIO,
CONPSKEHHBIE ~ KOMIUIEKCHBIE — YHWCNa, MOJYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4uclia, (opMa 3amucd KOMIDIEKCHBIX — YHCEN
(reoMeTpudeckasi, TPUTOHOMETPHYECKas M anredpandeckas); yMeTh
NPOM3BOAUTE  apudMeTHyecKHe JeHCTBUS C  KOMIUIEKCHBIMH
YHUCIaMy; MPUBOAUTH TNPHUMEPHl HCIOJIB30BAHUS KOMILIEKCHBIX
YHCeT;

-yMeTh CBOOOJHO OIepUpOBaTh MOHATHSIMU: cpeaHee
apudmeTniyeckoe, MeaAnaHa, HauboplIee U HauMEHbIIee 3HAUCHHUS,
pasMmax, JUCIepCHsi, CTaHJIAPTHOE OTKJIOHEHWE JUIS OIHCAHHs
YHCJIOBBIX IaHHBIX; YMEHHUE UCCIIEA0BATh CTATUCTUUECKUE JAHHBIE, B
TOM YHCIIE C MPUMEHEHUEM Ipa)UIecKUX METOJOB U BIEKTPOHHBIX
CpencTB; TpadUUeCKH WCCIEAOBaTh COBMECTHBIC HAOIMIOACHUS C
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MOMOIIBIO TUarpaMM paccenBaHMs U JTUHEHHON perpeccun;

-yMETh HaxOOUThb BEPOSTHOCTH COOBITUII C HCIIOJIB30BAHUEM
rpadMUecKuX METO/AOB; MPUMEHATH AJs pelIeHHs 3anad (Gopmysbl
CIIOKEHHS M YMHOXEHHSI BEpPOATHOCTEH, (OpMyNly TOJHOM
BepoaTHOCTH, (opmyrny bepHymnn, komOmHaTopHBIE (HaKTBI |
(opMynbl; OLICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHI; yMeHHE
ONIEpUPOBaTh MOHATHSIMU: CIydaiiHas BEJIMYMHA, paclpeneieHue
BEPOSITHOCTEH, MaTeMaTH4YecKoe  OXUIaHWe, JAUCHEepCHs |
CTaHIAPTHOE  OTKJIOHEHHE CIy4yallHOM BeNWYMHBL, (YHKLIUH
pacmpenienieHisi ¥ TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTelbHOTO H
HOPMAaJIbHOTO paclpelesieHHid; yMEeHHE HCIOJIb30BaTh CBOMCTBA
W3yYCHHBIX DPACHpPEIeNeHUI Al PElICHUs 3a4ad; 3HAKOMCTBO C
HNOHATHSIMU:  3aKOH  OOJNBIIMX  YHMCEJN, METOABl BBIOOPOYHBIX
WCCIIeIOBAaHNH; YMEHHE NPHBOAMTH NMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YKCEN B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- yMmeTb CcBOOOIHO ONEPUPOBATH MOHATHAMHU: TOYKa, MpsMasi,
IJIOCKOCTh,  MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHA  yTOI,
JBYTPAaHHBIM  yroj, TpEeXTpaHHBIM  yroia, IEepEeceKaroluecs,
napajjieabHble M CKPEIIUBAIOLIUECs MNpsMble, HapauIeIbHOCTh U
MEPIEHINKYISIPHOCT TPSMBIX W TUIOCKOCTEH, Yrol MEXIy
NPSIMBIMH, YTOJd MEXKAY NOpAMOW M IUIOCKOCTBIO, YroJd MEKAY
IUIOCKOCTSIMM; ~YMEHHME HCIIOJb30BaTh MPH PEHICHHH  3afady
n3y4yeHHble (DAaKThl M TEOPEMbl IUIAHUMETPHUH; YMEHHE OLECHHMBATh
pasMepbl 00BEKTOB B OKPYKAIOIIEM MUPE;

-yMEHUE ONECpPUPOBATH MOHATUSIMH: MHOTOIPAaHHHUK, CEUYECHHUE
MHOTOIPaHHUKA, NMPAaBUJIbHBIA MHOTOTPAHHUK, MIPHU3Ma, MUPAMHUJA,
¢urypa m TOBEpXHOCTh BpallleHWs, LWIMHAP, KOHYC, Imap, cdepa,
pa3BepTKa  MOBEPXHOCTH, CEYEHHs KOHyca W  IWIUHIpA,
napajjieqbHble OCH HJIM OCHOBAHHIO, CEUYEHHE IIapa, IUIOCKOCTH,
Kacatromasicsi chepsl, UITHHIPA, KOHYCA;

--yMEHHE  CTPOMTh CE€YeHHe MHOTOTPaHHWKa, H300pakaTh
MHOT'OIPaHHUKH, (PUTYpbI U TIOBEPXHOCTH BPAIICHUS, UX CEUCHHMS, B
TOM YHCIIE C TIOMOLIBIO 3JEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSThH
CBOKHCTBA T€OMETPUIECKUX (PUTYD, CAMOCTOSTENHHO (HOPMYITHPOBATH
orpeeNieHus U3y4aeMbix (QUTYp, BBIBUTaTh TUIIOTE3Bl O CBOHCTBAX
W TpHU3HAKaxX TIeoMEeTpUYecKuX ¢uryp, OOOCHOBBIBATH  HIIU
OIIPOBEPraTh MX;

-yMEHHE TMPOBOJUTH Kiaccupukanuioo (QUryp IO pa3iHudHbIM
MPU3HAKaM, BBITIOJTHSTD HEO0XOTUMBbIE JOTIOJTHUTENIbHBIE
MOCTPOCHUS;

yMETh CBOOOJHO ONEPUPOBATH IMOHITUSAMH: IUIOMAAb (UTYPHL,
00beM GUrypsl, BEIMUUHA YIIIa, PACCTOSHUE OT TOUYKH JI0 TNIOCKOCTH,
paccTossHUE MEXAY MPSIMBIMH, PAcCTOSHUE MEXKAY IUIOCKOCTSIMH,
wIomanb cdeppl, IUIONAIb MTOBEPXHOCTH IUPAMUJIBI, TPU3MBI,
KOHyca, MWINHJIPA, o0beM KyOa, MPSIMOYTOJILHOTO
napajieNenuieaa, TupaMubl, TPU3Mbl, UIMHAPA, KOHYyca, IIapa;
YMEHHUE HaXOJIUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX (UTYD;

-yMeTh  CBOOOJHO  ONEpPUPOBAaTh  IOHATHUSIMH:  JIBHIXKCHHE,
napajjieNbHBIi  TepeHoC, CHUMMETpUsi Ha IUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOJA00HSA, TOA0OHBIE
(uTypBl; yMEHHE paclOo3HaBaTh paBHBIE W MOAO0HBIE (DUTYPHI, B TOM
4ucie B NPUPOJIE, UCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BATh
reOMETPUYECKHE OTHOIICHHS], HAXOIUTh T€OMETPUUYECKUE BETUUNHBI
(mmmHA, yrom, TulomaAb, OOBEM) NMPH PENIeHWH 3ajad U3 JPYTUX
y4eOHBIX PEIMETOB U U3 peabHON KU3HU;

-yMeTh CBOOOJHO ONEPHPOBAaTH MNOHATHAMHU: MPAMOYTOJIBHAS
cUcTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATEHI
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BEKTOpa, CyMMa BEKTOpPOB, IIPOU3BEICHHME BEKTOpPA Ha YHCIIO,
pasnoxeHue BeKTopa I0 0as3ucy, CKalsIpHOE IPOM3BEIEHHE,
BEKTOPHOE IPOU3BEICHUE, YroJl MEXIy BEKTOpaMHU; YMEHHE
HCIIONIb30BaTh BEKTOPHBIM M KOOPAWHATHBIM METOJ JUIsl PELLEHUs
reOMETPUUYECKHX 3a/a4 1 3a7a4 APYTUX yU4eOHBIX IPEIMETOB;

-YMETb MOJAEIUPOBATh PEALHBIC CUTYallMM Ha SI3BIKE MaTEMaTHKH;
COCTABJISITh BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHIO  3a/aud, MCCIEAO0BATh  IIOCTPOEHHBIE  MOJEIU €
HCIIOJIb30BaHNEM amnmnapara anreOpsl, HHTEPIPETUPOBATH
[IOJIyYCHHBIH pe3yibTaT; CTPOUTh MaTeMaTHUYECKHE MOJEIU C
[IOMOILBIO TEOMETPUUECKUX MOHATUN U BEIUYHH, PEIIATH CBA3AHHbBIE
C HUMM NPaKTUYECKUE 3aJa4; COCTABIATh BEPOSTHOCTHYIO MOJAEIH
W MHTEPIPETUPOBATh MONyYEHHBINH PE3yJbTaT; PEIIaTh MPHUKIATHBIC
3aladd  CpeACTBAMU MAaTeMaTU4YeCKOrO aHauu3a, B TOM YHCIIE
COLIMANIbHO- SKOHOMHYECKOT'0 U (PU3NUECKOTO XapaKTepa;

-yMEHUE BBIOMpaTh MNOAXOIAIIMNA METON AJsl peIleHHs 3aayy;
[IOHUMaHUE 3HAYUMOCTH MAaTEMaTUKA B M3YyYEHHHU IPUPOAHBIX U
OOIIECTBEHHBIX TMPOIECCOB U SIBICHHW; YMEHHE pAacllo3HaBaTh
MPOSIBICHNE 3aKOHOB MAaTEMATUKH B MCKYCCTBE, YMEHHE NPUBOIUTH
pUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM U MHUPOBOH
MAaTE€MaTHYECKON HAYKU

-yMeTb  ONEPHPOBATh TOHATHSAMHU: palUOHAJbHAs  (YHKIHS,
MmokazaTenbHass (GyHKIUS, crerneHHas (YHKIWS, JTorapudmmdeckas
¢GyHKIUS, TpUroHoMeTpudyeckue (yHKIHMH, oOpaTHBIE (YHKIWH,
YMEHHUE CTPOUTh TpadUKH H3Y4YEeHHBIX (YHKIMH, HCIOIB30BATH
rpaduKu MpH U3y4EeHHH MPOLECCOB U 3aBHCHUMOCTEH, TPH PELICHHN
3a7a4d U3 JPYrux y4eOHbIX MPEAMETOB U 3a7ad U3 PealbHOW JKU3HHU;
BBIpaKaTh (popMyIaMu 3aBUCHMOCTH MEXK]y BETUIHHAMM;

-yMeTh ONEPHPOBATh IOHATHUSMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPaBEHCTB, PaBHOCHIBHOCTH YPaBHEHH, HEPABEHCTB W CHCTEM,
panMoHaJbHBIE, HWppPAlMOHANBHBIE, IIOKa3aTelIbHbIe, CTCICHHBIE,
Jorapu(pMUIECKUe, TPUTOHOMETPHUYECKUE YPAaBHEHUS, HEPAaBEHCTBA
W CHCTEMBI; YMETh pellaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MTPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C NapaMeTpoM; NPHMEHATh YpaBHEHUS, HEPAaBEHCTBA, MX
CHCTEMBI Ui pELICHUS MaTeMaTHYeCKuX 3agad W 3amad  u3
Pa3NMYHBIX 00JacTell HAYKH U peallbHOW JKU3HH,

-yMeThb ~ CBOOOJHO  ONEPUPOBATH  TOHATHSIMHU:  JIBI)KEHHE,
napajuleNIbHBI  MEPeHoC, CHMMETPUsl Ha IUIOCKOCTH UM B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE TMOJ00HS, TMOA00HBIE
(GUrypsl; yMeTh pacro3HaBaTh PaBHBIC W MOJOOHBIE (UTYPBI, B TOM
4ucie B NPUPOJE, MCKYCCTBE, ApXUTEKTYpe; YMETh HCIIOJIb30BATh
reoMeTpHUYeCcKre OTHOIICHHS, HAXOUTh T€OMETPUIECKUE BETUUNHBI
(muHA, yrom, IIoOmanb, 00bEM) NMPH PENICHUH 3aJad W3 JPYTUX
y4eOHBIX IPEIMETOB M U3 PEAIbHON JKU3HU

-yMETh ONEpUPOBATh MOHATUSAMU: pallOHANbHbIE, UPPALMOHAIIBHBIE,
[I0Ka3aTeIIbHEIE, CTEIICHHBIE, norapuMUIecKue,
TPUTOHOMETPHUYECKHE YPaBHEHUS I HEPABEHCTBA, MX CHCTEMBI,

-yMETb  ONEPUPOBAaTH  TMOHATHUSAMH: MHOTOTPaHHHMK, CEYEHHUE
MHOTOTpaHHUKA, Ky0, mapanjenenumnen, Ipu3Ma, nmupamuaa, Gurypa
Y TIOBEPXHOCTh BpallleHWus, HWINHIpP, KOHYC, map, chepa, ceueHus
¢urypsl BpaleHHs, IUIOCKOCTb, Kacaromascs cQepsl, LIUIMHIPA,
KOHyca, IUIOIAAb ITOBEPXHOCTH MHPAaMHJbI, IPHU3MBI, KOHYCa,
IWIMHApa, Iuomans cepsl, 00beM Kyba, TNPSMOYTOJIbHOTO
napajuleNienuneaa, NUpaMuabl, MPU3Mbl, HUIMHIPA, KOHyca, IIapa;
YMEHHE H300pa’kaTh MHOTOTPAHHUKU M NIOBEPXHOCTH BpAIICHUS, UX
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CEYCHHUS] OT PYKH, C TOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB U
JNEKTPOHHBIX CPEICTB; YMETh pAacllo3HaBaTh CHMMETPHIO B
MIPOCTPAHCTRBE;

-yMETh Paclo3HaBaTh MPAaBUILHBIC MHOTOTPAHHUKHY;

-yMEeTh  ONEPHPOBATh MOHATHSIMH: TPSMOYTOJNBbHAas CHCTEMa
KOOpJMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJSIpHOE TPOM3BEACHUE, YIroid MEXIy BEKTOpamMH, cymma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha YHCIIO; HAXOJUTH C MOMOLIBIO
M3YYeHHBIX (OpMYyNT KOOPAWHATHI CEPeIUHBI OTpe3Ka, PacCTOSHUE
MEXJTy IBYMS TOUKaAMHU

-yMETh OIEpUPOBATh MOHATHAMH: CIYYalHBIA OMNBIT M CIIydaiHOE
COOBITHE, BEPOSITHOCTH CIYYAHOTO COOBITHS;

-yMETh BBIYHMCIATH BEPOSITHOCTH C HCIOJIB30BAHMEM TIpauuecKux
METOAOB; MPHUMEHATH (QOPMYJBI CIOXKEHHS H  YMHOXKEHHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U (OPMYJIBI MPU PEUICHUU
3ajay;

-OIICHUBATh BEPOATHOCTH peallbHBIX COOBITHH; 3HAKOMCTBO CO
ClyYallHBIMH  BEJIMYMHAMH;  yMEHHE  IPHUBOAUTH  MPHUMEPEI
MPOSIBJICHHSI 3aKOHA OOJIBIINX YUCE B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

-yMeTh CBOOOJHO OIEPUPOBATh MOHATHSIMH: CTENEHb C MEIbIM
MoKaszaTeneM, KOPEeHb HaTypaJbHOM  CTENEHH, CTElNeHb C
palMOHAJIbHBIM  IIOKa3aTeleM, CTEHNeHb C  JCHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTelieM, JIorapuM YKcia, CUHYC, KOCHHYC H
TaHTEHC MTPOU3BOJILHOTO YHCIIA;

-yMeTh CBOOOIHO OIEPHPOBATH MOHATUAMHU: Tpaduk (QyHKIWH,
oOpatHas (GyHKOWs, KOMIO3WIMs (YyHKIWH, JHHEHHas (yHKUus,
KBaJpaTHuHast QyHKINS, CTENeHHas (QYHKIHS C IIeJIBIM [TOKa3aTeeM,
TPUTOHOMETpPUYECKHEe (QYHKUIUH, OOpaTHBIE TPUTOHOMETPHUYECKHE
(GyHKUIMM, TMOKa3zaTelbHAas W Jorapudmuueckas (yHKUUH; YMETb
CTpouTh rpaduKu QYHKIHIA, BHIIOIHATE MPeoOpa3zoBaHus rpaduKoB
(byHKIHIT;

-yMETh UCIOJIb30BaTh rpaduky GyHKIMNA IS HU3YyUEHHUS IPOLIECCOB U
3aBUCHUMOCTEH TIPW peIeHUH 3a7a4 U3 IPYTUX YU4EOHBIX MPEIMETOB
W U3 pealibHOM JKU3HU; BBIPAXKATh (QOPMYJIAMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY;

-cBOOOIHO  ONEepUpOBaTh  IMOHATHSAMHU:  YETHOCTh  (PyHKIMH,
MEPUOTUIHOCTD ¢byHKIUH, OTPaHUYEHHOCTD ¢byHKINH,
MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (yHKIMH, HauOoiblIiee |
HaMMeEHbIIIee 3HaYeHUs (PYHKIMH Ha IPOMEKYTKE; YMETh IPOBOANTH
WcclieIoBaHne QYHKIIH;

-yMeTh WCIOJB30BaTh CBOMCTBA M I'padUKH (GYHKIUHA JUIS PEIICHUS
YpaBHEHHH, HEpaBEHCTB M 3a/ady C NapameTpaMu; H3o0pakaTb Ha
KOOPIMHATHOM IIJIOCKOCTH MHOXKECTBA PELICHUA ypaBHEHHUH,
HEPaBEHCTB U MX CUCTEM

-yMEeTh OIEPHPOBATH IMOHATHSIMH: CpelHee apudmMernyeckoe,
MeJaHa, HauOoNblliee W HAWUMEHbIEE 3HAYCHHsA, pa3Max,
JUCIIEPCHs], CTAHIAPTHOE OTKJIOHCHHWE YMCIIOBOrO HaOOpa; yMeHue
W3BJIEKaTh, MHTEPIPETUPOBATh HH(GOPMAIUIO, MPEACTABICHHYIO B
Tabiunax, Ha jauarpamMmax, rpadukax, OTpPaKalIlyl CBOWCTBa
pPCAIbHBIX TPOLIECCOB U SIBJICHUH; MPEACTaBIATh HH(POPMAIMIO C
MTOMOIIbIO TAOJIHII U THArpamm;

-HCCIIEIOBATh CTATUCTUYECKUE IAHHBIC, B TOM YHCIIE C TPUMEHEHUEM
rpadUYeCcKUX METOJIOB U AIIEKTPOHHBIX CPEJICTB;

-yMETh OIEPHUPOBATh IMOHATUAMHU: TOYKA, IHpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, JIBYTPaHHBIH YroJ, CKPEIIUBAIONIMECS TPSMBIC,
MapaJuIeTbHOCTh M TEPICHAUKYJSIPHOCTh TPSIMBIX M TUIOCKOCTEH,
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YTOJI MEXAY TPSMBIMH, YTOJd MEKAY HPSIMON U TUIOCKOCTBIO, yroll
MEXIy IUIOCKOCTSIMH, pACCTOSHHE OT TOYKH [I0 IUIOCKOCTH,
PACCTOSTHUE MEXTY MPSMBIMH, PACCTOSTHUE MEXKY TUIOCKOCTSIMU;
-yMETh HWCIOJB30BaTh MPH PEUICHHH 3a7ad HM3YYCHHBIC (aKThl U
TEOpEeMbl IUIAHUMETPHH; yMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKPY>KafoIIero Mupa

-yME€Tb  OIIEpUPOBATH  IOHATUSAMH: IPSMOYIOJIbHAs  CUCTEMA
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPJAMHATHI BEKTOpa,
CKaJsIpHOE TPOM3BENCHUE, Yrold MEXIy BEKTOpamMH, CymMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO; HAXOJUTH C ITOMOIIBIO
W3yUYCHHBIX (OPMYNl KOOPAMHATHl CEpeluHBI OTpPEe3Ka, PacCTOSHHE
MEXNy IByMs TOUKaMH;

-yMeTb BbIOMpPATh MOAXOIAIIMN H3YyYEHHBIH METOZ AJISl PELICHUs
3aJauy, paclo3HaBaTh MareMarndeckue (akThl U MaTeMaTU4eCKUe
MOJIEJI B IPUPOJHBIX M OOIIECTBEHHBIX SBICHUSX, B ICKYCCTBE;
-yMEHHE TOPHUBOAMTH TPUMEPHl  MaTEMaTHYECKUX  OTKPBITHUHI
pOCCHIICKON U MUPOBOM MaTeMaTU4EeCKON HAyKH.

- YMETb ONEpPUPOBATH MOHATHUAMM: CIY4YalHBIA OIBIT U CIly4aiHOE
COOBITHE, BEPOSITHOCTH CIIyYailHOrO COOBITHSA; YMETh BBIYHCISTH
BEPOSITHOCTh C UCIOJIb30BaHUEM I'pa)MuecKUX METOJOB; IPUMEHATh
(OpMyIBI CIOXKECHUSI U YMHOKEHHUSI BEPOSATHOCTEH, KOMOMHATOPHEIC
¢dakTel U GOPMYJIBI NIPU PELICHUU 33had; OLEHHBATh BEPOATHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMH BEJIHYHHAMU;
yMEHHUE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJNBIINX YHCENT B
MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSIX

-yMeTh ONEPHPOBATh MOHATUAMHU: (DYHKIHS, HETIpEephIBHAS (HYHKIIHS,
NPOM3BOJHAS, MNEPBOOOpA3Has, ONpPEAEICHHBIH HHTErpall; yMeTb
HaXOJIUTh TPOU3BOJHBIE D3JEMEHTAPHBIX (QYHKIWH, HCHONB3Ys
CIIPaBOYHBIC MAaTEpHANIBl; HWCCIENOBAaTh B IPOCTEHIIMX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HaUOOJbIINE U HAaUMEHBIINE
3HaueHus  (QyHKOMH; CTPOUTH TpaduKHm  MHOTOWIEHOB  C
WCTIOJIb30BAaHMEM arlapara MaTeMaTH4ecKOro aHaIn3a; MPUMEHSTh
MPOU3BOJTHYIO ITPY PEIICHUH 33/1a4 Ha JBIKEHHE;

-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIE 33/1a4l HA HaWOOJIbIINE |
HaVMEHBIIME 3HAYCHUS, HAa HAXOXKJICHHE IyTH, CKOPOCTH U
YCKOpPEHHS;

-yMeTh ONEPHPOBATh MOHATHUSMH: [BIKEHHE B IIPOCTPAHCTBE,
no/Io0Hble  (PUTYpBEl B TPOCTPAHCTBE; HCIOJIBL30BaTh OTHOIICHHE
Ionaaeld IMOBEPXHOCTEH M 00BEMOB NOAOOHBIX QuUIryp mpH
pELICHUH 33/1a4;

-yMETh BBIYHCIATH TEOMETPUYECKHE BEJIMYUHBI (JJIMHA, YTOIL,
TUIOIAab, OOBEM, TUIONIA](hb MMOBEPXHOCTH), MCIONB3Ysl W3yYEHHEIC
(hOpMyIBI U METOIBI
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I. OBIIME ITOJIOXKEHUA

1. ®onp onenounsix cpenctB (nanee — POC) npegHasHAueH A KOHTPOJS M OLIEHKH
00pa30oBaTeNbHbIX JTOCTHKEHUI 00ydYaroluXxcs, OCBOMBIIMX MporpamMmy aucuumiuasl O0/1.13
Maremaruka.

2. ®OC BKIIOYACT OILCHOYHBbIE MaTEpUabl ISl MPOBEICHHMS TEKYIIEro KOHTPOJIS |
IPOMEXYTOYHOW aTTecTalnu B (hopMe IK3aMeHa.

3. ®OC mno3BojsieT OIEHUBaTh 3HAHMS, YMEHHUs, HampaBleHHble Ha (QopMHupoBaHUE
KOMIIETECHIIUH.

4. ®OC pa3paboTaH Ha OCHOBAaHUH IOJIOKEHUN OCHOBHOM 0Opa30BaTEIbHON MPOrpaMMbI IO
cnenuanbHocTd 38.02.01 DxoHOMHMKa W OyXraiaTepckuii y4er (1Mo OTpacisiM) IHCHUIUIMHBI
0OO0O/1.13 MaremaTuka.

5. ®OC sBnsiercs 00s3aTeNIbHBIM 000COOJICHHBIM MTPUIIOKEHHUEM K pabodel mporpaMMme.



1. OOKUJAEMBIE PE3YJIBTATBI U3YYEHUA

Pe3yabTaThl 00yuenus

IToka3aTeiin OlleHKH
00pa3oBaTeJIbHBIX Pe3yJabTATOB

O01mme

-TOTOBHOCTH K TPYZY, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYAOIIO0HE;
-TOTOBHOCTb K aKTHBHOM AEATENILHOCTH TEXHOJIOTMYECKON U COLMaIbHOM
HaTpaBJICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATh, TNIAHUPOBATh U
CaMOCTOSITEIBHO BBITIONHATH TAKYIO JESITENbHOCTS;

- HHTEpeC K pa3IuyHbIM chepaM npodeccHoHaTBEHON e TeIbHOCTH.
OBnaseHne yHUBEPCATHHBIMI yIEOHBIMHU
MO3HABATEILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHUECKUE JCUCTBHS:
-CaMOCTOSITENILHO  (pOPMYITUPOBATh |
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBaHHSA JUI CPaBHEHUS,
KJIACCU(HUKAIIUK U 0000IICHUS;

-OTIPE/ICISITh e JCATENILHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTCPUHM HUX
JOCTYKCHUS;

- BBUIBISITH 3aKOHOMEPHOCTH M MPOTHBOpPEYHST B PaccMaTpUBAEMBIX
SIBIICHUSX;

- BHOCHTh KOPPEKTHUBBI B JICATCILHOCTb, OIICHUBATH COOTBETCTBHE
Pe3yIbTATOB LEJsM, OLICHUBATH PUCKH MTOCIIEICTBHNA ACATEILHOCTH;
-pa3BUBATh KPeaTUBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX IPpo0iIeM

0) 6a30BbIC HCCIICIOBATCIILCKUE TCHCTBHS:

-BIIICTh ~ HABBIKAMU  y4eOHO-HCCIIEIOBATENbCKOW |
JeSITENIbHOCTH, HAaBBIKAMH pPa3pelieHus! MpooaeM;

-BBISIBJIATh TMIPUYMHHO-CJICJCTBEHHBIC CBS3W W aKTyadM3UpOBaTh 3ajady,
BBIIBUTATh  THIOTE3y €€  pEIICHHs, HaxXOJAWTh apryMEHTBl  JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJICHHH, 3a/1aBaTh NapameTpbl U KPUTEPUH
peIICHHS;

-aHAJIM3UPOBATh TOJYYCHHBIC B XOJC PCHICHHUS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKH OLIEHMBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIBHYIO W MPAKTUYCCKYIO 00JIACTH
KHU3HEESITEINBHOCTH;

-yMeTh UHTETPUPOBATh 3HAHMS U3 Pa3HBIX MTPEIMETHBIX 00IacTeif;
-BBIJIBUTaTh HOBBIC HJICH, TIPE/JIAaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHUS U
CMOCOOHOCTh UX MCIIOJBL30BAHUS B MO3HABATEIILHON M COITUATLHON MPAKTHKE

aKTyaJIu3UpoBaTh  MpobIemy,

MPOEKTHOU

B o6nacté HEHHOCTH HAYYHOTO MO3HAHUS:

-c(OPMHUPOBAHHOCTh MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHOW IPAaKTHKH, OCHOBAaHHOTO Ha
AManore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
NIOJIMKYJIBTYPHOM MUDE;

-COBEPILICHCTBOBAHNE S3BIKOBOW W YHTATENBCKOM KYJIBTYPhI KaK CpeICTBa
B3aMOJICHCTBHS MEXITy JIFOABMH U TIO3HAHKUS MHPA;

-0CO3HAaHHE I[EHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
NPOCKTHYI0 M HCCIIEIOBATEIbCKYIO JCATENbHOCTh WHIMBHIYAIBHO H B
rpymre.

OBHa}IeHI/Ie YHUBEpPCAJIbHBIMU y‘IeGHBIMI/I IIO3HaBaTCIbHBIMU )IeﬁCTBHHMPI:

B) paboTta ¢ HHpOPMAITUCH:

-BJIaJIeTh HaBBIKAMH MOJYyYCHUS HH(POPMAIMM W3 HCTOYHHKOB pa3HbIX
THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh NOUCK, aHAJIH3, CHCTEMaTH3AIHI0 H
MHTEPIPETAHI0 HH)OPMAIIMK PA3INYHbIX BUIOB M ()OPM NPEICTABICHHS;
-CO3[aBaTh TEKCThl B Pa3IMYHBIX (opMaTax C Y4YeTOM Ha3HAYCHUS
uHpopMaMK ¥ 1IeJeBOW ayJUTOPHHU, BBIOMpAas ONTHUMAIBHYIO dopmy

OrneHka «OTJIMYHO». 3a TIIyOOKOoe

u MOJTHOE OBJIaJICHUE
coJlepyKaHuEM y4e6HOT0
Mmarepuana, B KOTOPOM
oOyuaromuiics OpHEHTHpYETCs,
MOHATUHHBIM anmnaparom,
aKIEHTOJIOTHYECKUM u

opdodNMYECKIM MUHHUMYMaMH, 3a
YMEHHE HaXOIUTh U HUCIIOIb30BaTh

nHpOpMAITHIO.

OueHka «X0pOLIOo». Ecnu
OOyYaIoOUUICS  IMOJIHO  OCBOMJI
yueOHBId ~ MaTepual,  BIajcerT
MOHATUITHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
op(ho3MUYECKUM MUHHUMYMaMH,
OpPHEHTUpYeTCI B  HW3YYCHHOM
Marepuaie, TpPaMOTHO H3Jaraet

OTBET, HO B ero (opMe HMEIOTCS
OT/IeJIbHBIE HETOYHOCTH.

OueHKa «yI0BJIE€TBOPUTEILHOY.
Ecnu o0yJarouics
oOHapyXHBaeT 3HAHUSA u
MIOHMMaHHe MIOJIO’KEHHOTO
yueOHOTrOo Marepuana,
MOHATUIHOTO armapara,
aKIEHTOJIOTHYECKOTO "
op}odMMYECKOr0o MUHUMYMOB, HO
u3Jiaraet ux HETIOJTHO,
HETIOCJIeI0OBATeIbHO,  JIOIyCKaeT
HETOYHOCTH B ONpENCICHUU
IIOHATUM, HE YMEET JI0Ka3aTeJIbHO
000CHOBAThH CBOM CYXK/ICHUSL.
OueHka

«HEeY/MOBJETBOPUTEILHO». Ecin
00yJarouics UMeeT
pa3pO3HEHHBIE, OecCUCTEMHBIC
3HAHUS, HE yMEeT BBIICNATh
[JIABHOE M BTOPOCTEIICHHOE,
JIONTyCKAeT OIIIHOKH B

ONpeNeICHUN MOHITHM, HCKa)KaeT
UX CMBICH, OEcHopsgouyHO U
HEYBEPEHHO M3JIaracT MaTepual.




MPENICTABICHUS U BU3yaIn3alui;
-OIICHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh HH(DOPMAITUH, €€ COOTBETCTBHE
MIPaBOBBIM U MOPAJILHO-3TUYECKUM HOPMaM;

-HCIIOJIB30BaTh  CPEIACTBA WMH(M)OPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTHA B  pEMICHWH  KOTHUTHWBHBIX,  KOMMYHHKATHBHBIX U
OpTaHW3alMOHHBIX 3a7a4 ¢ COOJIOACHHEM TpeOOBaHWN HSPrOHOMHKH,
TEXHUKH O€30MAaCHOCTH, TUTHCHBI, PECypCOCOCpEkKCHHS, IPABOBBIX H
ATUYECKUX HOPM, HOPM MH()OPMAIIMOHHOMN 0€30TIaCHOCTH;

-BIaIcTh ~ HAaBBIKAMH  PACIIO3HABAHUS W 3alUTHl  WH(POPMAIIHH,
MH(GOPMAITMOHHOM 0€30IMaCHOCTH JIMYHOCTH

B o0macti 1yxoBHO-HPaBCTBEHHOTO BOCIIUTAHHSL:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUIECKOr0 [IOBEJCHNUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYaLUI0 M IPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpPUEHTHUPYACh HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
-0CO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOSHIE YCTOWYHBOTO OYAYILETro;
-OTBETCTBEHHOE OTHOLICHHWE K CBOMM DPOIUTEISIM U (WIN) OPYTUM WICHaM
CEeMbH, CO3/JaHUI0 CEeMbH HAa OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH
CEMEHHOM )KU3HU B COOTBETCTBUU C TPAaIuUUsAMU HapoJoB Poccuy;
OBnanenne yHUBEPCATbHBIMH PETYIATUBHBIMH JEMCTBAAMU:

a) caMOOpTaHU3AIHS:

-CaMOCTOSTEJIBHO OCYIIECTBIIATh MMO3HABATEIbHYIO JIeATENIbHOCTD, BBISABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYNIHPOBATH COOCTBEHHBIE 3aladdl B
00pa3oBaTeIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALX;
-CaMOCTOSITENILHO COCTABJIATh IUIAH peEIIeHHs MNpoOJeMbl C  y4eToM
HMMEIOIIUXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUH;
-J1aBaTh OLIEHKY HOBBIM CHUTYallUsM;

cnoco0CcTBOBaTh (YOPMHUPOBAHUIO U TPOSIBICHUIO MIMPOKOH SPYyIWIMH B
pasHbIX 001acTsIX 3HAHWH, MOCTOSIHHO TMOBHIIIATH CBOW 00pa3oBaTeIbHBIH U
KyJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh MPUEMBbI PEQIISKCHH ISl OLICHKH CHTYalliH, BEIOOpa BEPHOTO
pelieHus;

-yMETh OILICHMBAaTh PUCKH U CBOEBPEMEHHO NPHHUMATh pPEUIEHHS IO HX
CHIDKEHUIO;

B) 3MOIIMOHAIbHBINA UHTEJUICKT, MPEATOIAraroliuii COPMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALlMH, BKIIOYAOLIEN CTPEMIIEHHE K JOCTIKEHUIO LIETH U
ycrnexy, ONTHMMM3M, WHHLIHATUBHOCTb, YMEHHE JEHCTBOBaTb, HMCXOISI H3
CBOHX BO3MOXKHOCTEIA;

SMIIaTHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIEHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPHU OCYLIECTBICHUH KOMMYHHKALUH, CIOCOOHOCTD
K COUYBCTBHIO M COTIEPEKHBAHUIO;

COLIMAIBbHBIX  HABBIKOB, BKIIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAWBAThH
OTHOUICHUS! C APYTHMMHU JIIOABMH, 3a00TUTBCA, TPOSBIATH HHTEPEC H
paspeiath KOHQIUKTHI

-TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPE/ICIICHHUIO;
-OBJIAJICHAE  HABBIKAMH  y4eOHO-HMCCIIEIOBATEILCKOW, TMPOEKTHOH |
COIUATTLHOM eI TeTHHOCTH;

OBHaZIeHI/Ie YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU HeﬁCTBHHMH:

0) COBMECTHAas JAESTEIbHOCTb:

-MIOHUMAaTh U HMCIOJIb30BAThH MPEUMYIIECTBA KOMAHIHON U MHIWBHIYATbHOM
paboThI;

-IpUHUMAThb neiaun COBMECTHOM JACATCIBbHOCTH, OpTraHnU30BbIBATH u
KOOPJMHHUPOBATH JACHCTBHS MO €€ JOCTHKCHHUIO: COCTABIIATH IUIaH IeHCTBUH,
pacnpe/ieNiaTh POJH ¢ yUeTOM MHEHHUHM YYaCTHHKOB 00CYXIAaTh Pe3ysbTaThl
COBMECTHOM paboTHI;

-KOOPAMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTRUS;




-OCYIIECTBIIATh TIO3UTHBHOE CTPATETHYECKOE TMOBEIEHHE B Pa3IMYHBIX
CHUTYAIMsX, IPOSBIISTH TBOPYECTBO U BOOOpasKeHNE, OBITh HHUIIMATHBHBIM.
OBnazeHne yHUBEpCaIbHBIMU PETyNITUBHBIMU ACHCTBHAMU:

T') IpuHsATHE ce0sl U APYTHX JIOACH:

-[IPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOACH TIPH aHAIN3E PE3yIbTaToB
IeATeITbHOCTH;

-IPU3HABATh CBOE MIPABO M MPABO APYTHX JIIOACH Ha OIIHOKY;

pa3BUBATh CIOCOOHOCTH NOHMUMATh MHP C TIO3UIMH APYTOTo YeIOBEKa

B obnacTu 3cTeTHYecKOro BOCIIMTAHUS:

-3CTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYIHOTO
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHHUIA;
-CIIOCOOHOCTh BOCTIPMHUMATH pa3iMYHBIE BHIBI HCKYCCTBA, TPAAWLUU U
TBOPYECTBO CBOEr0 W JPYTHX HAPOAOB, OINYIIATh AMOIMOHAIHHOE
BO3JEHCTBHE UCKYCCTBA;

-y6e)KIleHHOCTI) B 3HAYUMOCTHU AJId JIMYHOCTHU U O6I]_[CCTBa OTE€YCCTBCHHOI'O "
MHPOBOTO HCKYCCTBa, ITHUYECKMX KYJIBTYPHBIX TPAIUIHiA W HAPOIHOTO
TBOPYECTBA;

-TOTOBHOCTHL K CaMOBBLIPAXKCHUIO B PA3HBIX BHJAAaX HCKYCCTBA, CTPEMIICHUC
MIPOSIBIISITH KA4€CTBA TBOPUECKOH TNYHOCTH;

OBnanenne yHUBEpCaTbHBIMI KOMMYHHKATHBHBIME JIEHCTBUSIMH:

a) oOIIeHHE:

-OCYIIECTBIIATH KOMMYHHUKAIIUU BO BCeX chepax KU3HH;

-pacrto3HaBaTh HEBEepOATBHBIC CPENCTBA OOIIEHUS, MOHMMATh 3HAYCHUE
COLIMANTBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CUTYyalui
U CMATYaTh KOH(bJ'H/IKTI)I;

-pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIONB30BAHUEM
SA3BIKOBBIX CPCIACTB

-0CO3HaHMUEe 00YUYAIOIUMHKCS POCCUHCKOM IPaXxKIaHCKON UICHTUYHOCTH;
-IleTICHANpPaBICHHOE Pa3BUTHE BHYTPEHHEH IMO3WIUH JHMYHOCTA HAa OCHOBE
JIyXOBHO-HPAaBCTBEHHBIX II€HHOCTeW HaponoB Poccuiickoit @®enepauuu,
HMCTOPUYECKUX W HAIMOHAIBHO-KYJIbTYPHBIX Tpaiauiui, (HopMHUpOBaHUE
CHCTEMBI 3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYHIIMOHHOTO MHPOBO33PEHUS, IPABOCO3HAHUS, 3KOJOTHYECKOH
KYJBTYPBI, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HCHHBIC TJIAHbI;

B wacty rpaxaaHCKOTO BOCTIMTAHHUS:

-OCO3HaHHME CBOWX KOHCTHUTYIIMOHHBIX IpaB W OOsS3aHHOCTEW, yBaKeHUE
3aKOHA U MPaBOIIOPSIKA;

-TIPUHATHE TPATUITHOHHBIX HaI[MOHAJIbHBIX, 00I1IeYETOBEUECKIX
T'YMaHUCTHUYECKUX U AEMOKPATUYECKUX IIEHHOCTEI;

-TOTOBHOCTh TPOTHUBOCTOSITh HJICOJIOTHH 3KCTPEMH3Ma, HAIMOHAIN3MA,
KCeHO(OOUH, MTUCKPUMHHAIUU TI0 COLMAJIbHBIM, PEIMTHO3HBIM, PaCOBbBIM,
HallMOHATHHBIM MIPU3HAKAM;

-TOTOBHOCTb BECTU COBMECTHYIO JESATEIBHOCTh B MHTEPECAX TPaKIaHCKOTO
oOmiecTBa, y4yaCTBOBaTh B CaMOYIpaBICHHH B 00IIe00pa30BaTebHON
OpTaHU3AINH U JETCKO-FOHOIIECKIX OpraHU3aIlNsiX;

-YMEHHE B3aUMOJIEUCTBOBATH C COIIMATIbHBIMUA UHCTUTYTaMU B COOTBETCTBUU
¢ ux QYHKIHMSIMHU U Ha3HAUCHHUEM;

-TOTOBHOCTH K TYMaHUTAPHOHN M BOJIOHTEPCKOU NEATEITHHOCTH;
[TaTproTHuecKOro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH poccuiickoit TPAKIAHCKON HJICHTUYHOCTH,
MMaTpUOTH3Ma, YBOKECHISI K CBOEMY HAapOJy, IyBCTBa OTBETCTBEHHOCTH TIEpPE]]
Ponunoii, ropgoctu 3a cBoil Kpaii, cBOr0 PonnHYy, CBOH SA3BIK M KYJBTYpY,
MPOILJIOE U HACTOSIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

-IIEHHOCTHOE OTHOILIEHHE K TOCYAApCTBEHHBIM CHUMBOJIaM, HICTOPHUUYECKOMY U
MIPUPOTHOMY HACJCAWIO, TNaMATHUKaM, TpaJWlusIM HapoaoB Poccun,
noctwkeHusaM Poccuu B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTUSIX U TPYAE;
-uJieliHas yOeXJICHHOCTh, TOTOBHOCTh K CHyXeHHI0 W 3amute OrTedecTsa,




OTBETCTBEHHOCTh 32  €ro  Cyns0y;  OCBOCHHBIC
MEXMpPEAMETHbIE TOHATHS W  YHUBEpCaJIbHBIC

(perynsITHBHEIC, TO3HABATEIILHBIC, KOMMYHHUKATUBHBIC);
-CIIOCOOHOCTh HX HCIIONB30BaHUA B I[O3HABATEILHOM M  COLHMAIBLHOMN
MPAaKTHKE, TOTOBHOCTh K  CaMOCTOSITEIFHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBICHHIO  Y4eOHOW  JNEATENbHOCTH, OpTraHM3alud  y4eOHOTro
COTPYJHHMYECTBA C TMEJarOTHYCCKUMH PAOOTHHUKAMH W CBEPCTHUKAMHU, K
YYACTHIO B MOCTPOCHUH WHAUBUYyaTbHOW 00pa30BaTEIbHON TPACKTOPHUH

00y4aIOIUMUCS
ydeOHbIe  JeHCTBHA

-HE PUHUMATh JEHCTBUS, IPUHOCILIUE BPE OKPYKAIOLIEH Cpelie;

-yMeTh TPOTHO3WPOBATH HEOIATONMPHUATHBIE JKOJIOTHYECKHE IMOCIEICTBUS
NpEeANPUHUMAEMBIX IEHCTBUHN, IPEIOTBPAILLIATh UX;

-pacIIMPHUTH OTBIT AEATEIBHOCTH YKOIOTUIECKON HAIPaBICHHOCTH;
-pa3pabaTheIBaTh TUIAH PEIIeHUs MPOOJIEMBI C yUETOM aHalN3a MMEIOITIXCS
MaTepUANbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-OCYIIECTBIISATH IIeJICHANIPABICHHBIA MOUCK TEpeHoca CPEeACTB U CHOCO00B
neiicTBrs B TPO(heCCHOHANBHYIO CPey;

-yMETh TIEPEHOCUTh 3HAHUS B MO3HABATCIBHYIO M MPAKTUYECKYI 001acTh
KHU3HCACATCIbHOCTH,

-peAsiaraTh HOBBIE TPOEKTHI, OIICHWBATh HWJEH C TIO3WIIUH HOBH3HBI,
OPUTHHAIBHOCTH, MTPAKTHYECKON 3HAYUMOCTH;

-1aBaTb OLCHKY HOBBIM CUTyallUAM, BHOCUTH KOPPCKTHUBLI B ACATCIbHOCTD,
OIIEHWBATh COOTBETCTBHE PE3YNHTATOB HENSIM

JAucnunjanHapHbie

-BJI/IETh METOJJaMU JTOKA3aTEIbCTB, AITOPUTMAMU PELICHUS 33/1a4;

-yMeHHEe (OPMYJIUPOBATH OMpEEICHNsI, AKCHOMBl U TEOPEMBI, TPUMEHSITh
UX, TPOBOANTH JOKa3aTeIIbHBIC PACCYKACHHS B XOI€ PEIICHHUS 3a/1a4;

- YMETb ONIEPUPOBATH MOHATHUSIMH: CTEIICHB YUCIIA, JIOTapu(M Yucia; yMeHHE
BBHITIOJIHATh BBIYMCIICHHE 3HAYCHU M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTeTleHsIMH W JorapudmMamu, mpeoOpa3oBaHus JpOoOHO-paMOHATBEHBIX

BBIPAXKCHHUI;
- yMeThb OIlepHpOoBaTh TOHATHSAMH: pallMOHAJIbHbBIE, HpPpalMOHAIBHBIE,
MoKa3aTenbHble, CTENEHHbIe, JIOTapU(pMHUUECKHE, TPUTOHOMETPUUECKHUE

YpaBHEHHS 1 HEPABEHCTBA, UX CHCTEMBI;

- yMeThb ONEpHpOBATh MOHATUSAMH: (YHKIUS, HENpepbBHAS (QYHKIHA,
HPOU3BOJIHAS, IEPBOOOPA3HAsL, OIPE/IC/ICHHBIN UHTETPal;

-yMeTh HAaXOJIUTh IPOHM3BOJHBIC D3JIEMEHTApHBIX (YHKIHMH, HMCHIOIB3YS
CIIPaBOYHbIE MaTepHUAJIbI;

-HCCNIEZIOBATh B MPOCTEHHIMX CHOy4asXx QYHKOUM HAa MOHOTOHHOCTb,
HaXOJUTh HAaUOOJbIIINE U HANMEHBIITNE 3HAYCHUsI (DYHKIINH;
-CTPOUTHh  TpaQUKH  MHOTOWIEHOB C  HCIIOJb30BaHUEM
MaTeMaTHYECKOTO aHaIN3a;

-IPUMEHSTH POU3BOIHYIO TPH PEIICHHUH 32]1a4 Ha JIBIKEHHE;
-pemiaTb  NPAaKTUKO-OPHEHTHPOBAaHHBIE 3aJadyd Ha  HauOonpIIMe U
HaMMEHBIINE 3HAYCHUS, HA HAXOXKICHHUE IIyTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OIEpUPOBATh MOHATHAMH: paloHaANbHAs (QYHKIUS, MMOKa3aTeIbHas
dyHKIHS, CTereHHast ¢byHKIWS, norapupmMuyeckas ¢byHKIWS,
TPUTOHOMETpUYECKHEe (QYHKUUH, OOpaTHble (YHKLUUH, YMEHHE CTPOUTH
rpadUKi U3y4YeHHBIX (YHKIWH, WCIONB30BaTh TpadUKUd TpPU H3YYECHUH
MPOIIECCOB W 3aBUCUMOCTEH, NMPH PEHICHWH 3aJlad M3 JIPYTuX y4eOHBIX
NpeIMETOB W 33Jad W3 PpEIbHOW JKU3HHW; BBIpAXaTh (QopMylamMu
3aBHCHUMOCTH MEKAY BEITMUYHUHAMU;

VY-MeTh pemaTrh TEKCTOBbIE 33Ja4d pa3HbIX THIOB (B TOM 4YHCIIE Ha
MPOLEHTHI, OJIM W YacTd, Ha JIBM)KEHHE, paboTy, CTOMMOCTb TOBapOB H
yCIyT, HaJOTH, 3aJadd W3 00JacTW yNpaBieHHS JUYHBIMH U CEMEHHBIMHU
(¢uHAHCAMM); COCTaBIATH BBIPAKEHHS, YPABHCHHS, HEPABEHCTBA M HX
CHCTEMBI MO YCIOBHMIO 33/1a4d, MCCIEIOBAaTh IIOJYYCHHOE pEIIeHHE |
OLICHMBATH MPaBAONOA0OHOCTh PE3YIbTATOB;

arrapara

OueHka «OTJIMYHO». 3a
rIyOOKOE M TIOJIHOE OBJIaJICHUE
coJiepKaHueM y4eOHOTO
MaTepuana, B KOTOpPOM
oOydatomuiicss  OpUEHTHPYETCH,
MOHATUIUHBIM anmnapaToMm,
aKIIEHTOJIOTUIECKIM u

ophOINUYECKIM ~ MHUHHUMYMAaMH,
32 yMEHHE  HaxOAHTh U
MCIOJIB30BaTh HH()OPMAILIHUIO.
Onenka «XOpOoLIOo». Ecnu
0o0yJaromuiicss TOJHO  OCBOMJI
yueOHBIi  Marepuain, BiajeeT
MOHATHIHHBIM anmaparom,
AKIEHTOJIOTHUECKHM u
op(OAMUYECKUM  MHUHUMYMaMmH,
OPUCHTUPYETCS B  H3YYCHHOM
MaTepuane, IpaMOTHO u3jaraer
OTBET, HO B ero opMe UMEITCS
OTJeNTbHBIE HETOYHOCTH.

OrneHKa «yAOBJIETBOPHTETHHOY.

Ecmu oOyJaromuiics
00HapYXHBaECT 3HAHWS u
MOHUMAaHNe TTOJIOXKEHHOTO
y4eOHOTO MaTepuaa,
MOHATUITHOTO arnmapara,
aKIIEHTOJIOTHYECKOI'0 u
op(hosaHYEecKOT0  MUHUMYMOB,
HO  HW3jJaraeT WX  HEIMOJHO,
HETOCIIEIOBATEIbHO, JIOMyCKaeT
HETOYHOCTH B  ONPEICIICHUU

MOHATHH, HE YMEET JI0Ka3aTeIbHO
000CHOBATH CBOM CYXKICHUS.
Ouenka
«HEYTO0BJIETBOPUTEILHO». Eciu
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-yMETh ONEPHPOBATh MOHATHUSAMH: cpelnHee apudMeTHYecKoe, MeAHuaHa,
HauOoJblllee W HAaUMEHBIEE 3HAYEHUs, pa3Max, OUCIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa;

-yMeThb W3BJEKaTh, MHTEPIPETUPOBATH MHPOPMAIMIO, MPEICTABICHHYIO B
TabJuIax, Ha AMarpamMMmax, rpadukax, OTPaXKaroLIyl0 CBOICTBA peanbHBIX
IIPOLIECCOB W SIBJICHUH; MPEACTABIATh MHPOPMAIMIO C MIOMOIIBIO TAOIHUL U
arpamw;

- HWCCIeNoBaTh CTAaTHUCTUYECKHE IaHHBIE, B TOM YHUCIE C HpPUMEHEHHEM
rpadMueCKUX METOJOB U 3JIEKTPOHHBIX CPEACTB;

-yMETh OIEPUPOBATh MOHATHAMHM: CIyYalHBIN ONBIT U CiydaiiHOe cOOBITHE,
BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIYHCISTH BEPOSTHOCTH C
HCIIOJIb30BaHUEM I'paMUECKUX METOAOB; IPUMEHSTH (YOPMYJIbI CIOKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (GakTel W (OPMYIBl IIPH
peleHnt 3a/1a4;

- OLICHHMBATh BEPOSITHOCTH PEAIbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMU
BEIMYMHAMH; YMEHHE NPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YHCeN B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETh ONEPUPOBATH MOHATUSAMH: TOUKA, MPAMasi, TNIOCKOCTh, IPOCTPAHCTRO,
IOBYTPaHHBIM  yrojl, CKpEIIMBAIOIIMECS TpsAMbIe, MapalIeIbHOCTh |
NEePHEHIUKYISIPHOCTh MPSMBIX W TIOCKOCTEH, Yroll MEXAy MPSIMBIMH, YTOJ
MEXy MPSIMON U TUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKU [0 IJIOCKOCTH, PACCTOSHHE MEXIY MPSMBIMH, PACCTOSHHE MEXKAY
IUIOCKOCTSIMM; yMEHHE HCIONb30BaTh IPU PELICHUH 3a1ad H3y4YeHHBIC
(akThl 1 TEOPEMBI TUIAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-yMETh OIEPUPOBATh MOHATHSIMU: MHOTOTPAaHHHUK, CEUEHHE MHOTOTPAHHUKA,
Ky0, mapamienenuiesa, Opu3Ma, NOHpPaMuAa, (GUrypa W TIOBEPXHOCTbH
BpallleHusl, HWIMHAP, KOHYC, map, cdepa, ceueHHs (GUTypbl BpalIeHUs,
IUIOCKOCTb, Kacatouascs cepbl, HTMINHAPA, KOHYCa, IOl HOBEPXHOCTH
MUpaMUJIBI, TPU3MBI, KOHycCa, LWIMHApA, IUIomanb chepbl, oobeM Kyoa,
MPSMOYTOJILHOTO — MapajieNienuiieia, MNHPaMUIbl, TPU3MBI, [IHHAPA,
KOHyCa, IIapa; YMEHHE H300pakaTb MHOTOTPAHHMKM W TOBEPXHOCTH
BpAIEHUs, X CEUEHHUSI OT PYKH, C TIOMOLIBbIO YEPTEKHBIX WHCTPYMEHTOB M
AIIEKTPOHHBIX CPEJICTB; YMEHHE PAaCIO3HABAaTh CHMMETPHUIO B TIPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh NPaBUIbHBIE MHOTOTPAHHUKH;

-yMETh OIIEPHUPOBaTh IMOHATHAMHU: IBMKCHHE B IPOCTPAHCTBE, MOZOOHBIE
¢urypel B  NPOCTPAHCTBE; HCIOJIB30BaTh  OTHOIICHWE  ILIOMIAJCH
MOBEPXHOCTEH U 00BEMOB MO00HBIX QUTYp TP pEIICHUH 3a/1a4;

-yMETh BBIYHCIIATH TEOMETPHUUYECKHE BEJIWYMHBI ([UIMHA, YTOJI, IJIOLIA[b,
o0beM, IUIOIAAb IIOBEPXHOCTH), HCIOJIB3Ysl H3y4deHHbIE (opMyisl U

METO/IbI;
-yME€Th ONEPUPOBATH MOHATUSIMU: MPSAMOYIOJibHAsg CHCTEMa KOOPAMHAT,
KOOPAMHATBI ~ TOYKH, BEKTOp, KOOPAHUHATHI  BEKTOpa, CKaJsIpHOE

MPOU3BEJEHNE, YOl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEJCHUE
BEKTOPA Ha YKMCJIO; HAXOAUTh C IIOMOIIBIO H3YUYEHHBIX (OPMYJT KOOPAUHATHI
CEpEAUHBI OTPE3Ka, PACCTOSHUE MEXKAY ABYMS TOUKAMU;

-yMeTh BHIOWpATh TMOMXOJSITUN HW3yUYEHHBIM METOH ISl PEIICHHs 3a/JadqH,
pacro3HaBaTh MaTeMaTHYecKue (HaKThl M MaTeMaTHYeCKHe MOJCTH B
MPUPOJIHBIX W OOIIECTBEHHBIX SBICHHSX, B UCKYCCTBE; YMEHHE NPUBOIHUTH

MpUMEpsl  MAaTEMATUYECKMX  OTKPBITUH  pOCCHHCKOM W MHpPOBOH
MaTEeMaTHYECKON HayKH.

- YMEThb OIEpUPOBaTh NOHATUAMU: OINpEAEIEHHE, AaKCHOMa, TEOpeMa,
CIIEICTBHE,  CBOMCTBO, TpPU3HAK, JOKa3aTelIbCTBO,  PaBHOCHUIIbHBIE

(dhopmynupoBkH; ymeHue (popMymupoBaTh OOpaTHOE W MPOTHBOMOIOKHOE
YTBEP)KICHNE, IPUBOJUTD IPUMEPBI U KOHTPIPUMEPHI, UCIIOJIB30BaTh METO]
MaTeMaTHYECKOW MHIYKIMH; TMPOBOIUTH AO0KA3aTEIbHBIE PACCYKIACHUS HpU
peLICHUH 3a/1a4, OLIEHUBATh JIOTHYECKYIO IPAaBWIIBHOCTh PacCy KACHUI;

oOyyaromuiics uMmeer
pa3po3HEHHBIE,  OECCHCTEMHBIE
3HAHWs, HE YMEET BBIJICNATh
raBHOE W BTOPOCTENEHHOE,
JTOTTYCKaeT OIITMOKHU B
onpeseIeHu! TTOHATHH,
UCKaKaeT ux CMBICII,
OecropsiIoyHO0 M HEYBEPEHHO

nu3jgarac€Tt MaTrcpuall.




-yMETh OIEPUPOBATh MOHATHAMHU: MHOXKECTBO, MOJMHOKECTBO, OMNEpaIlH
HaJ MHOXKECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO- MHOXKECTBEHHBII
anmapar JJisi ONKCAHMS PEalbHBIX MPOLECCOB W SIBICHUH MPH peIIeHUH
3aJa4, B TOM YHCIIE U3 JPYTrUX y4eOHBIX MTPEIMETOB;

-yMETh ONEepUPOBAThH MOHATHAMHE: Tpad), CBA3HBINA Tpad, nepeBo, MUKI, rpad
Ha IUIOCKOCTH; YMEHHME 3aJaBaTh M ONHUCHIBaTh Ipadbl pa3IMYHBIMU
croco0aMu; MCIoIb30BaTh rpadbl MPY pelIeHUH 3a1ay;

-yMeTh CBOOOJHO ONEPUPOBATh MOHATHAMHU: COYETaHUE, IEPECTaHOBKA,
YHCIIO COYEeTaHWH, YHCIO TMepecTaHoBOK; OwHOM HproToHa; ymeHwme
MPUMEHSTH KOMOMHATOPHBIE (DAKTHI M PACCyKACHUS ISl peLICHUs 3a/ay;
-yMeTh OIEpPUPOBaTh MOHATHSIMHU: HATypallbHOE YHUCIIO, LEJoe YHUCIIO,
OCTaTOK II0 MOAYJIO, palMOHAJIbHOE YHCIIO, HPPALMOHANBHOE YHCIIO,
MHOXECTBA HATypaJbHbIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTEIIBHBIX YUCET;
yMEHHE HCMOJb30BaTh MPHU3HAKH JACIMMOCTH, HAaWUMEHBIIMHA OOIIuUii
JeNUTeNb U HauMeHbllee olliee KpaTHoe, anroputM EBxinaa npu pereHun
3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMHU NTO3ULMOHHBIMU CHUCTEMaMHM CUHCIICHHS;
-yMeTh CBOOOJTHO OTEPUPOBATh MOHATHIMH: CTEIICHb C LIEIBIM TOKa3aTeeM,
KOpEHb HATypaJbHOH CTENEHH, CTENEeHb C PAlHOHAJIBHBEIM MOKa3aTeseM,
CTETICHb C JEHCTBHUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM, JOorapupm
Yrcia, CHHYC, KOCHHYC M TAHT'€HC TIPOU3BOJILHOTO YHCIIA;

-yMeTh  OINEpUpOBaTh  MOHATHSMHU:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHUH H
HEPAaBEHCTB, PABHOCWIBHOCTH ypaBHCHUH, HEPABEHCTB M  CHCTEM,
palroHaJbHEIE, UppaluoHaIIbHBIE, NOKa3aTeNbHBIE, CTETICHHBIE,
JorapupMUIecKkue, TPUTOHOMETPUYECKUE YPaBHEHHs, HEpaBEHCTBA U
CHCTEMBI; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILLBIO
pPa3NMYHBIX TPUEMOB; pellaTh YpPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; NPUMEHATh YPaBHEHHS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
peleHns MaTeMaTHIeCKUX 3a7ad U 3a/1a4 U3 pa3iIMyHbIX 00JacTedl HayKH U
pEabHOM KU3HU;

-yMeTh CBOOOJHO ONEpPUPOBATH MOHATUSAMH: IpadUK (QYHKIHH, OOpaTHas
¢GyHKUus, KoMmo3uuus (QYHKUWH, JWMHeWHas (QYHKUWS, KBaApaTUdHas
¢$yHKLUS, cTenieHHas QyHKIMSA ¢ LeIbIM II0Ka3aTeJeM, TPUTOHOMETPUYECKHE
¢yHKIMY, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMHM, [OKa3aTelbHas H
norapupmudeckas (QYHKIUW; YMEHHE CTPOHMTh Tpaduku (QyHKIHH,
BEITIOHATH MTpeoOpazoBaHus rpadukoB HyHKITHIA,

-yMEHHE HCIOJb30BaTh TpaduKd (QYHKIUHA i W3YYEHUS IPOIECCOB U
3aBUCHUMOCTEH TIpW pElICHUH 3ajad U3 APYIHX Y4eOHBIX MPEeIMETOB M U3
peaIbHOM KU3HH;

-BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MEXAY BEITMUYUHAMU;

-yMEHHE CBOOOJHO ONEpPHPOBaTh MOHSATHAMH: YETHOCTh (YHKIIWH,
NEPUOINYHOCTh (YHKLUMH, OTPAaHUYEHHOCTb (YHKUIUH, MOHOTOHHOCTDH
(GYHKUIMHU, SKCTpeMyM (QYHKOUM, HauOosbllee M HaUMEHbIIee 3HAYCHHS
(YHKIIMU Ha IPOMEXKYTKE; YMEHHE MIPOBOJUTH Hccie0BaHie (YHKIINY;
-yMEHHE WCIIONb30BaTh CBOWCTBA M TpadUKd (GYHKIUHA Ui pelieHUs
YpaBHEHHH, HEpPaBEeHCTB MW 3ajad C [apamMeTrpaMu; H300paxarb Ha
KOOPJMHATHOH IIJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHMI, HEPABEHCTB U
UX CUCTEM,;

-yMeTb  CBOOOJHO  ONEpPHpPOBAaTh MOHATHAMHU:  MOCJIEIOBATENBLHOCTD,
apudMeTnyeckas NporpeccHs, reOMEeTpUYEecKas Mporpeccusi, OeCKOHEYHO
yOBIBatOIIas FreoMeTprUecKas pOrpeccus;

-yMEHUE 3aJaBaTh I[IOCIEA0BATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX GOopMyIT;

-yMETh ONEPUPOBATH IMOHATHSIMHU: HENPEPHIBHOCTh (DYHKIMH, aACHMIITOTHI
rpapuka  GyHKOMM, TIepBas WM BTOpas  IPOM3BOMHAA  (DYHKIIHH,
TeOMETPHYECKH W (U3UUECKUI CMBICT MPOU3BOJHOM, INEepBOOOpa3Hasi,
OIIpEJICJICHHBIM MHTErpal; YMEHHUE HAXOJAUTh aCUMIITOTHI Irpauka QpyHKIMH;




YMCHHE BBIYHCISATh TPOU3BOJHBIC CYMMBI, NPOU3BEACHUS, YaCTHOTO W
KOMMO3UIMK (DYHKIMI, HaXOMUTh YpaBHEHHWE KacaTelbHOW K Trpaduky
GyHKIIH;

-yMEHHUE HCIIOJIb30BaTh MPOW3BOIHYIO JUIS HMCCIENOBAaHUs (YHKUIUH, s
HaXOXIEHUS HaWIy4IIero pelieHrus B MPHUKIATHBIX, B TOM YHCIE
COLIMATbHO-3KOHOMHUYECKUX U (PU3MUECKHWX 3amadax, I OIpeIesIeHUs
CKOPOCTH M YCKOPEHHS; HAXOAMUTH IUIOMAAN U 00beMBbl (GUTYp C IOMOIIBIO
WHTErpana; MPUBOAUTH TPHUMEPHl MaTeMaTHYECKOTO MOJCIUPOBAHUS C
noMotipio nuddepeHnnanbHbIX YpaBHEHUH;

-yMETh OMNEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO, COMNpPSKCHHBIC
KOMIUICKCHBIE YHCJia, MOAYJIb W apryMEHT KOMIUIEKCHOTO 4ucia, (¢opma
3alACH KOMIUIEKCHBIX 4YHCeNl (TeOMeTpHYecKasi, TPUTOHOMETpUYecKas u
anrebpamdeckas); yMeThb NPOU3BOAWUTH apupMeTHUecKne IeHCTBHS C
KOMIUICKCHBIMU ~ YHCJIaMH;  NPUBOJUTH  MPUMEPHI  KCIIOJIb30BaHUS
KOMIUTEKCHBIX YHCET,;

-yMEeTh CBOOOJHO OIEPHPOBATH IOHITHAMHU: CpPEJHEe apuQMETHIECKOe,
MeJaHa, HauOoNbllice W HAMMEHBIICe 3HAYCHHUSA, pa3Max, IUCIICPCHS,
CTaHAAPTHOC OTKIIOHCHUEC [Jid OIHNCAaHUA YHCIOBBIX JaHHBIX; YMCHHEC
WCCIIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM 4YHCIIE C TNPUMEHEHHEM
rpadMueCcKuX METOAOB W AJIEKTPOHHBIX CPEICTB; Tpa(UUecKd HCCIIEA0BATh
COBMECTHBIC HAOJIOJACHUS C TOMOIIBIO JUarpaMM PAacCEUBAHUS W JIMHCHHOMN
perpeccuu;

-yMETh HAXOJUTh BEPOSTHOCTH COOBITHI C HCIOIB30BaHHWEM TpadUIecKux
METOZOB; MPHUMEHATH Ui pelieHus 3agad  (OpPMYINbl CIIOKEHHS H|
YMHOXEHHSI BEPOSTHOCTEH, (POpPMyITy TONHOW BEPOATHOCTH, (OPMYITy
Bepuymmm, komOuHaTopHbIE (akTel ¥ (HOPMYIIBI, OIIEHUBATH BEPOATHOCTU
peambHBIX  COOBITHH; YMEHHE OINEpUpOBATh MOHATHAMHU: CIydaiHas
BEIMYMHA, pacCIpe/eliecHue BEpOSTHOCTEH, MaTeMaTh4yecKoe OXKHUIaHuE,
JUCTIEPCUST M CTaHJApTHOE OTKIIOHEHHE CIYYailHOM BENWYHMHBI, (YHKIUN
pacmpefienieHlss W IUIOTHOCTH  PaBHOMEPHOTO, TIOKa3aTeJIbHOTO U
HOPMAaJIbHOT'O paclpe/ieNieHUid; YMEHUE HUCIOJb30BaTh CBOMCTBA U3YUEHHBIX
pacnpeneneHuil JUIsl pelieHds 3aav;, 3HAKOMCTBO C TOHSATHSIMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BHIOOPOUYHBIX HCCIIEOBAHNUN; YMEHHE MPUBOINUTH
OpUMEphl  TPOSIBIICHUS 3aKOHA OONBIIMX 4YHCENl B MPHPOJAHBIX H
0OIIIECTBEHHBIX SIBICHHUAX;

- yMeTh CBOOOIHO OIEPHPOBATH MOHATHUSMHU: TOYKA, MpsMasi, TUIOCKOCTH,
[IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YroJy, JABYIPaHHBIA  yrou,
TPEXTPaHHBIA YroJl, TIepeceKarorecs, napauielbHble U CKPEIINBAIOIINECS
MpsIMbIE, MMAPAIIENFHOCT U MEePHEHIUKYISIPHOCTh MPSAMBIX M IIOCKOCTEH,
YTOJI MEXIY MPSAMBIMH, YTOJI MEXKIy MPSIMOH ¥ TJIOCKOCTBIO, YOIl MEXITY
IJIOCKOCTAMU, YMCHHUE MUCIIOJIB30BaTh IIPpU PCEHICHHU 3ada4 H3YUYCHHBIC
(hbakThl ¥ TEOpEeMbl TUIAHUMETPHH, YMEHHUE OLIEHUBATh pa3Mephbl O0OBEKTOB B
OKpYKaroIllleM MHUDE;

-YMCHUE OII€pHUpoOBaATH IIOHATHUSAMMU: MHOT'OT'paHHUK, CEUYCHUC
MHOTOTPaHHUKA, IPaBIJIHBIA MHOTOTPaHHUK, TPU3Ma, MUpamMuaa, Gpurypa u
MMOBEPXHOCTh BpallleHWs, IWIMHADP, KOHYC, map, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHUs KOHyca W IIWIMHJpPA, NapajulelbHbIE OCH HIIH
OCHOBaHWIO, CEUCHHE Iapa, IUIOCKOCTh, Kacaromasics chepbl, MWINHAPA,
KOHYCa;

--yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHMKA, W300pakaTb MHOTOTPAHHUKH,
(UTYpHl U MMOBEPXHOCTH BPAIICHHS, UX CEUYEHUS, B TOM YHCIE C TOMOIIHIO
3JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH CBOWCTBA T'€OMETPUUYECKHUX
¢buryp, caMoCTOATENBHO (HOPMYIMPOBATH ONPECIICHUS] N3y4aeMbIX (QUryp,
BBIJIBUTATh THIIOTE3bI O CBOWCTBAX M TPH3HAKAX T'€OMETPUUYECKHX (GUryp,
00OCHOBBIBATh WM OIIPOBEPTaTh UX;

-yMEHHUE TPOBOJUTH KiIacCU(DUKANUIO (QUTYyp TO Pa3IUYHBIM TMPU3HAKAM,
BBITOJTHATh HEOOXOTUMBIE JIOTIOJTHUTENILHBIE TIOCTPOCHHS;
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yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IUIOIAAbL (QUTYPBI, 00BEM
¢burypsl, BeJIMUMHA YIJla, PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSHHE
MEXIYy NPSAMBIMH, PAcCTOSHHE MEXIy IUIOCKOCTAMH, IUTomans chepsl,
IUIOINAAb MOBEPXHOCTH MHpPaMHIBI, MPHU3MBI, KOHyCa, LUIUHIPA, 00BeM
Ky0a, IpsIMOYroJIbHOTO Hapaulesienunena, NipaMuabl, IPU3Mbl, HWIKHAPA,
KOHYyca, I1apa; yMeHHe HaXOJAUTh OTHOIIIEHHE 00bEMOB IMMOAO0HBIX (DUTYD;
-yMeTh CBOOOZHO ONEPUPOBATH MOHITUSMH: JBWKEHHE, IapauleNbHBIN
MEpeHOC, CHUMMETPUSl Ha IJIOCKOCTH W B HPOCTPAHCTBE, IIOBOPOT,
mpeoOpazoBaHue MOAOOWs, MOA0OHBIE (UTypHI, YMEHHE paclo3HaBaTh
paBHble W TOAOOHBIE (UTYpB, B TOM 4YHCIE B TPUPOJE, HCKYCCTBE,
apXHUTEKType; yMEHHE HCIOJNb30BaTh TE€OMETPHYECKHE OTHOIICHUS,
HaXOIWTh T€OMETPHUYECKHe BEITMYHUHBI (IUIMHA, YTOJ, TUIOIIaah, 00beM) TIpH
pelIeHnH 3a/1a4 U3 APYIUX y4eOHBIX MPEAMETOB U U3 PEAIbHON JKU3HHY;
-yMeTh CBOOOJHO OMNEpPHPOBAaTh MOHSATHAMHU: MPAMOYTOJbHAs CHCTEMa
KOOpAWHAT, BEKTOp, KOOPIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOW3BEACHUE BEKTOpa Ha YHCIIO, Pa3IOXKEHUE BEKTOpa IO
0a3ucy, cCKalsipHOE MPOU3BEACHUE, BEKTOPHOE MPOM3BEICHUE, YTOJI MEKIY
BEKTOPAaMH; YMEHUE HUCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ IS
pelIeHs TeOMETPUIECKUX 3a7ad U 3a7ay IPyTrux y4eOHBIX IPEIMETOB;
-YMETb MOJACIHMPOBAThL PCAJbHBIC CUTyallud Ha A3BIKE MATCMATHUKU,
COCTaBJIATh BBIPpAXKCHUA, YPAaBHCHHUA, HCPABCHCTBA W HUX CHCTEMbI II10
YCIIOBHIO 33/1a4M, HMCCIIEIOBAaTh MOCTPOCHHBIE MOJENU C HCIIOJIb30BaHUEM
anmapara anreOpbl, MHTEPHOPETHPOBATh IONYYEHHBIH pe3ynabTaT; CTPOUTH
MAaTeMaTU4YCCKHUE MOJICIN C ITIOMOLIBIO TCOMECTPHUUICCKUX MOHATUH U BCJINYHH,
pemiaTh CBSI3aHHbIE C HHUMH IIPAKTUYECKWE 3aJadd; COCTaBIIATh
BEPOSITHOCTHYIO MOJE/Ib M HMHTEPHIPETHPOBATH IIONyYCHHBIH pE3yJbTAaT;
pemaTh NpuKIaJHbIe 3aaull CPEeACTBAMH MaTeMaTHYECKOTO aHalu3a, B TOM
YHCIIe COLMATBFHO- SKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

-yMEHHUE BBIOMpATh MOAXOIAIIMN METON JUIS PEelICHHs 3a/Ja4d; ITOHMMaHHE
3HAYUMOCTU MATCMATHKU B H3YUCHHUU TMPUPOJHBIX H O6IlIeCTBeHHBIX
MPOIIECCOB W SIBJICHHWI; yMEHHE paclo3HaBaTh TMPOSBICHUE 3aKOHOB
MaTeMaTHKH B MCKYCCTBE, YMEHHE NPUBOIUTH NMPHUMEPHl MAaTEMAaTUYECKUX
OTKPBITUN POCCUNUCKON U MUPOBOM MaTEMaTHUYECKOU HAYKU

-yMETh ONEPUPOBATh MOHITHUSAMH: pPallMOHANbHAS (QYHKIMS, MMOKa3aTeIbHas
¢dyHKIHS, CTeTeHHas ¢byHKIWS, JorapupmMudeckas ¢byHKIWS,
TPUTOHOMETpUYECKUe (QYHKIUH, OOpaTHble (GYHKLUUHM;, YMEHHE CTPOUTH
rpaduKy U3y4eHHBIX (YHKUWH, HCIONB30BaTh TIpadUKd INPH H3YYECHUH
MPOIIECCOB W 3aBHCUMOCTEH, NMPH PEUICHWH 3aJlad M3 JIPyTuX y4eOHBIX
OpeIMETOB W 3aJad W3 PpEeIbHOW JKU3HHW; BbBIpaXaTb (QopMyiamu
3aBHCHUMOCTH MEKAY BEJTMUYHUHAMHY;

-yMeTh  OINEpUPOBaTh  MOHSATHSMHU:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHWE, HEPABCHCTBO, CHCTEMa YypaBHEHUU W
HEpaBEHCTB, PABHOCWIBHOCTH ypaBHEHWH, HEPaBEHCTB U  CHCTEM,
palroHaJbHEIE, UppalOHAIILHBIE, MoKa3areNbHbIE, CTETIeHHbIE,
norapuMHUIEcKHe, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpaBeHCTBA U
CHCTEMBI; YMETh PElIaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO
Pa3NMYHBIX NPUEMOB; pellaTh YpPAaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; TPUMEHSATh YpPaBHEHHS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
peleHns MaTeMaTHYecKuX 3a7ad 1 3a/1a4 U3 pa3iIMyHbIX 00JacTedl HayKu U
peaIbHOM KU3HY;

-yMeTh CBOOOJIHO OIEpPUPOBATH IOHITUSMH: JBUJKEHHE, NapallieibHbIH
MEPEeHOC, CUMMETPUSi Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NoJ00Ms, TOAOOHbBIE GUTYPBL; YMETh PACIIO3HABATH PaBHbIC
W T0J00HbIe (PUTYpBI, B TOM 4YHCJE B MPHPOJE, UCKYCCTBE, apXUTEKTYpE;
YMETh  MHCIIOJb30BAaTh  I'€OMETPUYECKHUE OTHOMUIEHUS, HaXOAUTh
TreOMETPHUYECKHE BEIWYHMHBI (AJTMHA, Yrodi, IUI0Maab, 00beM) IPH pelICHIH
3aJa4 U3 ApYruxX y4eOHBIX IPEAMETOB U M3 PealbHOM JKU3HU

11




-yMETb ONEPHUPOBATH MOHATHUSAMU: pPALHMOHAIBHBIE, HpPpalMOHAIBHEBIE,
MOKa3aTeNbHbIe, CTENeHHbIe, JIorapu(pMHUUEeCKHue, TPUTOHOMETPHUIECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

-yMETh ONEPUPOBATh MOHATUSAMHU: MHOTOI'PaHHHK, CEYEHHE MHOIOTPaHHUKA,
KyO, Tapajienenunesn, TMpu3Ma, TUpaMuAa, ¢uUrypa H IOBEPXHOCTH
BpallleHus, IWIUHAP, KOHyC, mmap, cdepa, cedeHus GUTypsl BpaimieHws,
TJIOCKOCTb, Kacatouascs: cepbl, HIUINHAPA, KOHYCa, TIIOMaab MOBEPXHOCTH
MUpaMUIBI, MPU3MBL, KOHYCa, LWIMHApPA, IUIomanb chepbl, odbeM KyOa,
MPSIMOYTOIIFHOTO ~ TapajuieNiennuIiea, MHPAMH/BL, TPHU3MBL, LWIHHIPA,
KOHyCa, WIapa; YMEHHE H300pakaTh MHOTOTPAaHHMKH W TIOBEPXHOCTH
BpallleHUs, UX CEYEHHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPECTB; YMETh PAaCIIO3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE;
-yMETh pacrlio3HaBaTh MPaBUIbLHBIE MHOTOTPAaHHUKH;

-yMeTb ONEPHUPOBATH MOHATUAMU: NPAMOYTOJbHAsl CHCTEMa KOOpPJAUHAT,
KOOpJAMHATHI ~ TOYKHW, BEKTOp, KOOPAWHATHI  BEKTOpa, CKAIAPHOE
MPOM3BENIEHUE, YTOJl MEXIYy BEKTOpPaMH, CyMMa BEKTOPOB, MpPOW3BEICHHE
BEKTOpa Ha YHCJIO0; HAXOIUTh C TIOMOILIBIO N3YYEHHBIX (HOPMYI KOOPIUHATHI
CepeMHbI OTPE3Ka, paCCTOSTHIE MEXAY IBYMS TOUKaAMHU

-yMETh ONEPHUPOBATH MOHITHAMU: CIYYaWHBIN OMBIT U CIIy9aifHOE COOBITHE,
BEPOATHOCTD CIIY4aifHOTO COOBITHS;

-yMETh BBIYHCIIATH BEPOATHOCTH C MCIIOIB30BAHUEM TPaQUUECKHX METOIOB;
OPUMEHATH  (OPMYNIBI  CIIOKEHHS M YMHOXKCHHS  BEpPOSTHOCTEH,
KOMOMHATOpHBIE (DaKTHI U (HOPMYITHI TIPH PEIICHUH 3a/1a4;

-OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYaiHBIMH
BEIMYMHAMH;, YMEHHE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
9HCell B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

-yMeTh CBOOOJTHO OTIEpUPOBATh MOHSATHAMU: CTETIEHb C IIEJIbIM MIOKa3aTeneM,
KOpEHb HATYpaJbHOH CTENEeHH, CTENEeHb C PpaAIOHAJIBHBIM MOKa3aTeseM,
CTENECHb C JEHCTBUTENBHBIM (BELIECTBEHHBIM) IIOKa3aTeleM, JIorapupm
9HCIIa, CHHYC, KOCHHYC U TaHT€HC TIPOM3BOJIEHOTO YHCIIA;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMH: I'padUK (QYHKIHH, OOpaTHas
GyHKIMSA, KOMIO3UIMS (QYHKIMH, JHHEHHAs (QYHKIWS, KBaJpaTHIHAS
(byHKIHS, cTerleHHas QYHKIUS C [EeIbIM IT0Ka3aTeJIeM, TPUTOHOMETPHYECKHE
¢yHKIMU, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIWHM, MOKa3aTelbHas H
norapugmudeckas QyHKIIUU; YMETh CTPOUTH Tpaduku QyHKINH, BBITONHATS
npeoOpaszoBaHus rpadpukoB HyHKITHIH,

-yMeTh WCIIOJB30BaTh TIpadUKH (QYHKIHMHA Ui W3y4eHUs HPOLECCOB U
3aBUCHUMOCTEH TIpW pEelICHUH 3aJad U3 APYIHX Y4YeOHBIX MPEeJMETOB M U3
peaNbHON KU3HU; BBIpaKaTh GOpMyIIaMH 3aBUCHMOCTH MEX/y BEIHIHMHAMU;
-CBOOOIHO ONEpUPOBATH MOHATHAMH: YETHOCTH (DYHKIMH, NMEPUOIMIHOCTD
(YHKIINH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (PYHKIMH, SKCTPEMYM
(dyHKIMY, HaNOOJIbIIee ¥ HAMEHbBIIIee 3HAYCHUsI (PYHKIIUA HA IPOMEKYTKE;
YMETh POBOAUTH UCCIICAOBAHNE (PYHKIIH;

-yMETh HCIIOJIb30BaTh CBOWcCTBA M Trpadukd QYHKIUN JUIS  perieHus
YpaBHEHHH, HEpPaBEHCTB W 3ajad C T[apaMmerpaMu; u300paxarh Ha
KOOPAWHATHON IUIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH, HEPaBEHCTB M
UX CUCTEM

-yMeTh OINEPHPOBaTh IOHATHSIMH: cpellHee apudMeTHYecKoe, MeIHuaHa,
HaunOolplllee W HAUMEHBIIIEE 3HAYEHUS, pa3Max, TUCIIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE 4YHCJIOBOr0 Habopa; YMEHHE H3BJIEKAaTh, HHTEPIPETUPOBATH
WHPOPMAIIUIO, TPE/ICTABICHHYI0 B TaONuIax, Ha JUarpammax, rpadukax,
OTPaXKAOIYI0 CBOWCTBA PEaJbHBIX TMPOILECCOB M SIBICHUIL, MPEICTaBISTh
WHPOPMALIUIO C TOMOLIBIO TAOJIHII U JUarpamm;

-MCCIIEZIOBAaTh CTATUCTUYECKHE [aHHbIE, B TOM 4YHCIE C NPUMEHEHHEM
rpadUIecKuX METOIOB U NIEKTPOHHBIX CPEICTB;

-yMETh ONEPUPOBATH MOHATUSAMH: TOUKA, MPSIMasi, INIOCKOCTh, POCTPAHCTBO,
JBYTPaHHBIA  YroJl, CKpPEIIMBAIOIIMECS TpsIMBle, MapajuIeIbHOCTh |
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NEePIEHANKYISIPHOCTh NPAMBIX U TUIOCKOCTEH, Yol MEXAY MPSMBIMHU, YroJl
MEXy MPSIMON M TUIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JO TUIOCKOCTH, PACCTOSIHHME MEXIY MNPSAMBIMU, PACCTOSHUE MEXKIY
TIJIOCKOCTSIMU;

-yMETh HCIIONIB30BaTh MPH PEIICHUH 33734 M3ydeHHbIe (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OLIEHUBATh pPa3Mephl O0BEKTOB OKPYIKAIOIIET0 MHUpa

-yMEeTb ONEPHUPOBATh MOHATUAMU: NPAMOYTOJbHAsl CHCTEMAa KOOpPJWHAT,
KOOpJAMHATBl ~ TOYKH, BEKTOp, KOOpPAWHATHI  BEKTOpa, CKAJIIpHOE
MIPOU3BEJIEHUE, YIOll MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpa Ha YMCJI0; HAXOIUTh C IIOMOLIbIO N3YyYCHHBIX (POPMYIT KOOPIUHATHI
CepeIUHBI OTPE3Ka, pACCTOSTHUE MEXAY IBYMS TOUKaMU;

-yM€Th BBIOMPATh MOAXOAALIMHA HM3YYEHHBI METOA Ul PEIICHUs 3aiaqH,
pacmo3HaBaTh MareMarhdeckue (akTbl M MaTeMaTH4YeCcKHe MOJENH B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;

-YMEHHE NPUBOJUTH MPUMEPHl MAaTEMATUYECKUX OTKPBITUH POCCUMCKON U
MHPOBOM MaTEMATUYECKON HAYKH.

- YMETh OIEPUPOBATh MOHATUSAMH: CIyYaHHBIN OIBIT U CIy4aliHOE cOOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHSI; YMETh BBIYHCIATH BEPOSTHOCTH C
HCTIONb30BaHUEM I'padMUECKUX METOAOB; MPUMEHSTH (YOPMYJIbI CIOKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (GakTel W (GOPMYIBI MPH
pellieHUN 3aj]a4; OLEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4allHBIMHM BEJIMYWHAMH; YMEHHE IPHBOAMTH IPHUMEPHI MPOSBICHUS
3aKOHa OOJBLINX YUCEI B IPUPOAHBIX M OOIIECTBEHHBIX SBICHUIX

-yMeTh ONEPHUPOBaTh TMOHATUSAMH: (DYHKIHSA, HENpepblBHAS —(QYHKIHS,
MPOM3BOHAS, MEepBOOOpa3Has, ONpeAeTeHHbI MHTErpal; YMeTh HaXOAWUTh
NPOU3BOJAHBIE  3JIEMEHTApHBIX  (QPYHKIMHA,  HUCIONB3ys  CIIPaBOYHBIE
MaTepuajbl; HCCIENOBaTh B NpOCTEHmIMX ciy4yasx (yHKUMHM Ha
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIBIINE 1 HAUMEHbBIINE 3HAUCHHUS (YHKITUIA;
CTpOUTh  TpapuKM  MHOTOWIEHOB C  HCIOJBb30BAaHMEM  ammapaTa
MaTEMaTHYECKOr0 aHaln3a; MPUMEHATh NPOU3BOJHYIO NPU PEIICHUH 3ajad
Ha JIBIKEHUE;

-pemiaTh  MPAKTUKO-OPHEHTHPOBAaHHBIE 3aJadyd HA  HauOoNbIIME U
HauMEHbIINE 3HAYECHNUs, HA HAX0XKJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;
-yMETh OIEpPHUpOBATh TMOHATHAMM: JIBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢urypel B  NPOCTPAHCTBE; HWCIOJIb30BaTh OTHOIICHWE  IUIOMIACH
MOBEPXHOCTEH M 00BEMOB MOA0OHBIX (YUTYp TP PEILICHUH 33/1a4;

-yMETh BBIYHUCIIATH TCOMETPHUUYECKHE BEJIWYMHBI ([UIMHA, YTOJI, IUIOMIAlb,
00beM, MJIOMIAJb MOBEPXHOCTH), HCIIOJIB3Ys H3yUeHHBIE (JOPMYITBI U METOIBI
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I1l. PACIIPEJEJIEHUE ONEHUBAHUA PE3YJbTATOB ObYYEHHUA U TUIIOB
OIEHOYHBIX MATEPHAJIOB I10 9JIEMEHTAM 3AHUU 1 YMEHUU

Koanl
Conep:xkanue Kypca ®opMa KOHTPOJISI pe3yJbTATOB
OCBOCHUS
Tekymmii KOHTPOJIb
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKHA OCHOBHOM HIKOJIBI
Tema 1.1. Llenp u 3agauum MaTeMaTUKHU NPU | YCTHBI  OTBET; pELICHUE
OCBOEHUU CIELMAIBHOCTU CUTYallMOHHBIX 3a/1a4
Tema 1.2. Yucna u Beluucienus. BoipakeHus | pelieHue npakTHYeCKux
U npeoOpa3zoBaHus 3a1a4
Tema 1.3. 'eomeTpusi Ha MIIOCKOCTH pelIeHrne TPAKTHYECKUX
A2 OK 1, 0K 2, OK
Tema 1.4. IlporieHTHBIE BBIYUCIIEHUS pellIeHNE IPAKTUIECKUX ’ ’
saxau 3,0K 4, OK 5,
OK 6, OK 7
Tema 1.5. YpaBHeHUs 1 HEpABEHCTBA penieHne NpaKTUYECKUX
3az1a4
Tema 1.6. Cucrembl ypaBHEHUH U | BBIIOJHEHUE TECTOBBIX
HEPABEHCTB 3aJlaHui
Tema 1.7. BxogHOo# KOHTPOJIb pelieHue MPAKTUYECKUX
3a/1a4
Pa3znen 2. [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. OcHoBHbIE MOHATHUSA | YCTHBI OTBET; peUIeHue
crepeoMeTpun. PacrionoxkeHue npsAMBIX U | NPAKTHYECKUX 3a4a4
IJIOCKOCTEN
Tema 2.2. IlapamienbHOCTb NPSAMBIX, IPSIMOW | YCTHBIN OTBET; PELIEHUE
Y IJIOCKOCTH, IIJIOCKOCTEN MIPAaKTHUYECKUX 3a/1a4
Tema 2.3. IlepneHAMKYJISIPHOCTh TPSAMBIX, | YCTHBIN OTBET; PELIEHUE
IIPSIMOM M INIOCKOCTH, TUNIOCKOCTEN IPAKTUYECKUX 3a]a4
Tema 2.4. Teopema 0 Tpex NEpNEHAUKYISAPAX | YCTHBIN OTBET; PELIEHUE OK 1, OK 3,
npaKTI{quKI/Ix 3a/1a4 OK4, OK 7
Tema 2.5. [TapatenpHble, | YCTHBINA OTBET; PELLICHUE
NEePIEHIUKYIISIPHBIE, CKPEILIMBAIOIIMECS | MPAKTUYECKUX 3a7a4
psIMbIE
Tema 2.6. IlpsMble W TUIOCKOCTH B | KOHTPOJIb Tpu paboTre B
IIPOCTPAHCTBE napax; pelieHue
MPaKTUYECKUX 3a/1a4;
BBINIOJIHEHUE TECTOBBIX
3aJaHuN
Pa3nes 3. KoopanHaThl M BEeKTOPbI
Tema 3.1 JlexkapToBbl KOOpPAMHATHI B | MATEMATUYECKUA JTUKTAHT;
IpocTpaHcTBe. PaccrosiHue Mexnay IBYMs | PEILIECHHE MIPaKTUYECKHUX
ToukaMu. KOoop/IMHATEI cepelnHbI OTpe3Ka 3a1aHUI
Tema 3.2 BekTopbl B NpPOCTPaHCTBE. YTOJI | YCTHBIN OTBET; PELLIEHUE OK 2, 0K 3, OK
MEXIY BEKTOpPaMH. CkanspHoe | MpaKTUYECKUX 3a7a4 4,0K7

IMPOU3BCACHUC BCKTOPOB

Tema 3.3  IlpakTUKO-OpUEHTHPOBAHHBIE
3aJ]aud Ha KOOPJAMHATHOM MJIOCKOCTH

pelIeHHE MPAKTHYCCKUX
3a1a4
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Tema 3.4 Pemenue 3amady. KoopauHatbl U | pelleHHE MPAKTHYECKHUX
BEKTOPbI 3aJlaHuH; BBIIIOJIHEHNE
TECTOBBIX 3alaHUN
Pa3nea 4. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIuH
Tema 4.1 Tpuronomerpuueckue (OYHKIIMH | BHITOJTHCHUE TECTOBBIX
IIPOM3BOJBHOIO yrila, 4ucia. PaguanHass u | 3ajaHuil
rpajgycHas Mepa yriaa
Tema 4.2 OcHOBHBIE TPUTOHOMETPUUYECKUE | YCTHBIN OTBET; PELLIEHUE
ToKaecTBa. POPMyJIBI IPUBEACHUS IIPAKTUYECKUX 3a7a4
Tema 4.3 CuHyc, KOCUHYC, TAHT€HC CYMMBI U | YCTHBIN OTBET; PELLIEHUE
pasHOCTH JBYX yrioB CHHYC M KOCHUHYC | IPAaKTUYECKHUX 3a1a4
JIBOMHOrO yrima. PopMmyibl IOJIOBUHHOIO
yriaa
Tema 4.4 ®yakuun, ux cBoiictBa. CrocoObl | YCTHBIM OTBET; PEIICHUE
3afiaHus QyHKUUN IIPAKTUYECKUX 3a7a4
Tema 4.5 TpuroHomerpuuyeckue (QYHKIHH, | YCTHBIN OTBET; PELLICHUE OK 1. OK 2. OK
UX CBOMCTBA U rpauku IIPAKTUYECKUX 3a7a4 3 Of( 4 Oi( 5
Tema 4.6 IlpeoOpa3oBanue TpauKOB | pelIEHUE MPAKTUYECKUX ’OK 6 ’OK 7 ’
TPUTOHOMETPUUYECKUX (YHKLUH 3az1a4 ’
Tema 4.7 OnucaHue MNPOU3BOACTBEHHBIX | YCTHBIN OTBET; PELLIEHUE
IPOIIECCOB ¢ NOMOIIBIO I'paUKOB QYHKIMHM | MPaKTHUYECKUX 3a7a4
Tema 4.8 OOpaTHble TPUTOHOMETPUYECKHE | PELICHHE NPAKTUYECKUX
byHKINN 3a1a4
Tema 4.9 TpuronoMeTpuueckue ypaBHEHUS U | PEIIEHUE IIPAKTUYECKUX
HEPAaBEHCTBA 3a/1a4
Tema 4.10 CucreMbl TPUTOHOMETPHUYECKHX | PEIIEHUE MPAKTHUECKUX
ypaBHEHUH 3a71a4
Tema 4.11 Pemenue 3agad. OCHOBBI | pEIIEHUE IIPAKTUYECKHUX
TPUTOHOMETPHH. Tpuronomerpuueckue | 3aga4
byHKIIMN
Paspnen 5. KomniekcHbie ynciaa
Tema 5.1 KomnuiekcHsle uncina YCTHBI OTBET; pEIICHUE
MPAKTUYECKUX 3a]a4 OK 1,0K 2,
Tema 5.2 [IpuMeHEeHHE KOMIUIEKCHBIX YACEN | PEILIEHUE MIPaKTUYECKHUX OK 3,0K7
3a/1a4
Pa3nes 6. Ctenenn n kopuu. CrenenHas GyHKuus
Tema 6.1 Crenennas GyHKIUS, €€ CBOIICTBA | MaTEMaTHUYECKUM JIHUKTAHT;
pelieHue MIPaKTUYECKHUX
3aJaHuN
Tema 6.2 IlpeoOpa3oBaHue BBIpaKEHUH C | YCTHBIA OTBET; peIIEHUE
KOPHSIMU N-OU CTENECHU MPAKTUYECKUX 3a7a4 OK 1,0K 2,
Tema 6.3 CBoiicTBa CTEIICHU C | YCTHBIN OTBET; PELIEHUE OK 3, 0K 4,
palMOHAIBHBIM " JICUCTBUTEIbHBIM | TPAKTUYECKHUX 3a7a4 OK 5, 0K 6,
NIOKa3aTeNSIMU OK 7
Tema 6.4 PemeHne HppalMOHAIBHBIX | YCTHBIN OTBET; PELIEHUE
YpaBHEHUH U HEPABEHCTB MIPaKTUYECKHX 3a]a4
Tema 6.5 Crenenn u kopHH. CTeneHHas | yCTHBIN OTBET; PELIEHUE
byHKLIUSA ITPAKTUYECKUX 3a]a4

Paszpnen 7. IIpousBoanas pyHKIUH, ee NIPUMEHEHHE
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Tema 7.1 Ilonsitue mpousBoaHOU. POPMYIIBI
u npaBuiia audHepeHupoBaHus

MaTeMaTUYEeCKUI JUKTAaHT;
pernieHue MPAKTUYECKUX
3aJaHUuN

Tema 7.2 Ilpou3BojHBIE CYMMBI, Pa3HOCTH
IPOM3BEACHUS, YACTHOT'O

YCTHBIM OTBET; DELICHUE
IIPAKTUYECKUX 3a7a4

Tema 7.3
TPUTOHOMETPHUYECKUX
[Tpon3BoiHAs CIOXKHON (QYHKIIUU

[IpounsBoaHsbIe
byHKIHHA.

pelieHue TPaKTUYECKUX
3a1a4

Tema 7.4 [IloHarue 0 HENPEPHIBHOCTU
¢ynkunu. MeToq MHTEpBaIOB

PEIICHUE TPAKTHYCCKUX
3aaa4

Tema 7.5 T'eomerpuueckuii W (HU3HMYESCKUN

PEIICHUE TPAKTHYCCKUX

CMBICJI TPOU3BOTHOM 3a;a4 OK 1, OK 2, OK
Tema 7.6 @uU3MYECKUN CMBICI MPOU3BOAHON | pELICHHE MPAKTUYECKUX 3,0K4,0K35,
B IpO(heCCHOHANIBHBIX 3aJjauax 3a/1a4 OK 6, OK 7
Tema 7.7 MoHoTOHHOCTh (hyHKIMH. TOUYKH | pemieHHe IPaKTUIECKUX
JKCTpEMyMa 3az1a4
Tema 7.8 MHccnenoBanue (QyHKIUH H | COCTABICHHE KPOCCBOPJOB;
HOCTPOCHHE IpaUKOB peleHue 3aaad
Tema 7.9 Haubonbmiee u HauMeHbIEE | pEIIEHUE MPAKTUYECKUX
3Ha4YeHus1 GyHKLIUU 3az1a4
Tema 7.10 HaxoxIeHue ONTUMAIBHOIO | pElIEHUE MPAKTUUECKUX
pe3yipTaTa C IOMOIUBIO TIPOM3BOAHOM B | 3a1a4
IPAKTUYECKUX 3aJja4ax
Tema 7.11 Pemenue 3amad. IlpouwsBonnas | peiieHue MPAKTUYECKUX
(GyHKIMH, €€ IPUMEHEHUE 3a/1a4

Pa3nes 8. MHOrorpaHHUKH U Tesla BPaIeHUs
Tema 8.1 Bepumnsl, pebpa, TIpaHu | yCTHBI OTBET; pelICHHE
MHOTOTpaHHMKA 3a1a4
Tema 8.2 Tlpuszma, ee COCTaBISIONINE, | MATEMAaTUUECKUI TUKTAHT;,
ceueHue. [Ipsmas n npaBuiIbHAS IPU3MBI peleHue MIPaKTUYECKHUX

3a1aHUI

Tema 8.3 Ilapamnenenumnesn, ky0. CeueHue | yCTHBIH  OTBET; peELICHHE
Ky0a, napajuienenunesna CUTYAIlMOHHBIX 3a/1a4
Tema 8.4 Ilupamuma, ee COCTaBISIONIME, | MATEMAaTUUECKUN JTUKTAHT;,
ceuenue. [IpaBuiibHas nupamuaa. YceueHHas | peleHue IIPAKTUYECKHUX
nupaMuaa 3aaHuN
Tema 8.5 bokoBas M MOJHAs NOBEPXHOCTb | YCTHBIN OTBET; PELLIEHUE
MIPU3MBI, TUPaAMUIbI MPAKTUYECKUX 3a]1a4 OK 1,0K 2, OK
Tema 8.6 Cummetpus B KyOe, | peleHue CUTyalMOHHBIX 3,0K 4, OK 5,
apaJuieNIenunee, MpUu3Me, TUPAMUIE 3a71a4 OK 6,0K 7

Tema 8.7
npodeccuun

IIpumepsl  cummerpuii B

peIlIeHUE CUTYAIIHOHHBIX
3a7a4

Tema 8.8 IlpaBuiabHbIE MHOTOIPAHHHUKH, UX
CBOWCTBA

YCTHBIﬁ OTBCT, pCHICHUC
IMPAKTUYCCKHUX 3a1a4d

Tema 8.9 IlwimHAp, €ro CcOCTaBISIOIIKE.
CedeHue NWIMHAPA

MaTeMaTHYeCKUN JIUKTaHT;
pelieHue MPAKTUYECKUX
3aJIaHUN

Tema 8.10 Konyc,
CeueHnne KoHyca

€ro COCTaBJIAIOUIME.

YCTHBIA OTBET; PEIICHUE
IIPAaKTUYECKUX 3a/1a4

Tema 8.11 VYceuenuwiii konyc. CeueHue

YCTHBIM OTBET; PELICHUE

YCEYEHHOTO KOHYCa

IMPAKTUYCCKHUX 3a1a4
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Tema 8.12 llap u cdepa, ux ceyeHus

YCTHBIN OTBET; pEILICHHE
MPAKTUYECKHUX 3a/1a4

Tema &.13 Ilowsatne 00 o00BeMe Tela.
OTtHouIeHue 00bEMOB HOAOOHBIX TEI

PEIICHUE CUTYAallUOHHBIX
3aaad

Tema 8.14 OO0OBeMBI 5 IUIOIIA/IN | COCTABIIEHUE KPOCCBOP/IOB; OK 1, 0K 2,
MTOBEPXHOCTEHN TeI penieHue 3aaa4y OK 3, OK 4,
Tema 8.15 KomOMHAImM MHOTOTPAaHHUKOB M | YCTHBIM OTBET; PEIICHUE OK 5, OK 6,
TEJI BPALLICHUS MPAKTUYECKUX 3a]a4 OK 7
Tema 8.16 I'eomeTprueckue KOMOMHAIIMN HA | PEIICHUE CUTYaIlMOHHBIX
IPAKTHKE 3a/1a4
Tema 8.17 Pemenue 3anady. MHOTOIpaHHUKH | PELICHUE CUTYaIl[MOHHBIX
Y TeJla BpallEHUS 3a/1a4
Pa3nen 9. IlepBooOpa3Has pyHKUMH, ee IPUMEHEHHE

Tema 9.1 IlepBooOpa3Hast  (QYHKUMHU. | yCTHBI OTBET; peElICHUE
ITpaBuia HaX0XKJIEHHsI IEPBOOOPA3HBIX PaKTUYECKHX 3a/1a4
Tema 9.2 Ilnomanes  KpUBOJMHEHWHOW | pelIeHHE NPAKTUYECKUX
tpanenun. @opmyna Herotona — JleliOauma | 3amanuii
Tema 9.3 Heomnpenenenuslii U | pEllIeHUE MPAKTUYECKUX
OIPEIEICHHBIN UHTETPaIb 3a1aHUI OK 1. OK 2
Tema 9.4 Ilonsatue 00 ONPEENEHHOM | PELICHHE NPAKTHIECKHX OK 3: OK 4:
UHTETpaJie Kak IUIOIIAJM KPUBOJUMHEMHOM | 3alaHUI OK 5. OK 7
Tpamnenuu
Tema 9.5 OnpeneneHHbI HHTETPAN B )KU3HU | PEILIEHUE MPAKTUYECKUX

3ajaHUuN
Tema 9.6 Pemenue 3anmau. IlepBooOpasHas | pemieHue MPaKTUYECKUX
byHKLNH, ee TpUMEHEHNe 3aJlaHul; BBITIOJIHEHHE

TECTOBBIX 3aJaHUI

Paznen 10. Iloka3zaTtenbHas GyHKIust

Tema 10.1 Iloxa3arenbHast (yHKIUS, €€ | COCTaBIE€HUE KPOCCBOPJOB;
CBOICTBa peleHue 3aaad
Tema 10.2  PemeHue  mMOKa3aTeNbHBIX | pEelIEHUE MPAKTUYECKUX
YPaBHEHUN U HEPABEHCTB 3alaHUI OK 1, 0K 2,
Tema 10.3 Cucrembl NOKa3aTeNbHBIX | pEIIEHUE MPAKTUYECKUX OK 3, OK 4,
YpaBHEHUN 3aJaHuH OK 5, 0K 7
Tema 10.4 Pemenue 3agau. IloxasarenpHas | pemieHue MIPaKTUYECKHUX
byHKIMSA 3aJlaHul; BBITNIOJIHEHHE

TECTOBBIX 3a/IaHUM

Paspen 11. Jlorapudgmsl. Jlorapupmudeckas pyHkuus

Tema 11.1 Jlorapudm uncna. JlecATUYHBINA U | pelieHue MIPAKTUYECKUX
HaTypaJbHbIHN JOrapuMbl, YUCIIO € 3a/1a4
Tema 11.2  CaoiictBa  sorapu(MoB. | yCTHBII OTBET; peILICHHE
Onepanus gorapu@MupoBaHus MIPaKTUYECKHX 3a]a4 OK 1. OK 2
Tema 11.3 Jlorapudmuueckast (GyHKIMS, €€ | MPAKTUYECKHUX 33134 OK 3’ OK 4'
CBOMCTBA OK 5” OK 7’
Tema 11.4 Pemenue mnorapupMHUECKUX | pelIeHHE MPAKTUYECKUX
YPaBHEHUI U HEPABEHCTB 3a7a4
Tema 11.5 Cucremsl J0rapupMUUECKUX | pelICHHE MPAKTUYECKUX
ypaBHEHUU 3a7a4

Tema 11.6 Jlorapudmsl B Ipupoe U TEXHUKE

PCHICHUC NTPAKTUICCKUX

3a1a4
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Tema 11.7 Pemenune 3amau. Jlorapudmel. | pemieHue MPAKTUYECKUX
Jlorapudmmueckas GyHKIUS 3a/IaHHi; BBITIOJIHEHHE
TECTOBBIX 3alaHUN
Pa3nes 12. MHo:kecTBa. DjleMeHThI TeopHu rpagos
Tema 12.1 MuoxxecTBa pelieHue MPAKTUYECKUX
3a7aHNM; BBIIOJIHCHUE
TECTOBBIX 3alaHUN
Tema 12.2 Onepauuu ¢ MHOKECTBAMHU YCTHBIA OTBET; PEIICHUE OK 1, OK 2,
MPAKTHYECKUX 33124 OK 3, OK 4,
Tema 12.3 I'pacsr COCTaBJIEHHE KPOCCBOP/IOB; OK 5,0K 7
pelleHue 3a1a4
Tema 12.4 Pewmenue 3amau. MHOXKeECTBa, | pelIeHuE MIPAaKTHYECKUX
I'padbl 1 X IpUMEHEHHE 3a1a4
Pa3nes 13. Di1ieMeHTbl KOMOMHATOPUKHU, CTATUCTHKHU U TEOPUHU BePOATHOCTE
Tema 13.1 OcHoBHbIE IIOHATHS | YCTHBIM OTBET; pEILICHUE
KOMOMHATOPUKHU IPAKTHYECKUX 3aja4
Tema 13.2 CoObiTHe, BEPOATHOCTh COOBITHSA. | PEIICHUE MPAKTUYECKUX
Cro’xeHre M YMHOKEHUE BEPOSTHOCTEN 3a/1a4
Tema 13.3 BepositHOCTB B | COCTaBJICHHE KPOCCBOPJIOB;
Ipo(ecCHOHANIBHBIX 3aJa4ax pelieHue 3a1a4 OK 1. OK 2
Tema 13.4 JluckpetHas  ciyyaiiHas | pelieHUuEe IPAKTUYECKUX OK 3’ OK 4’
BEJIMYMHA, 3AKOH €€ pacIpeIeIICHUS 3a71a4 OK 5’ OK 6’
Tema 13.5 3agaum  MareMaTHUYECKOW | peIICHHE MPAKTUYECKUX O’K 7 ’
CTaTUCTUKH 3a/1a4
Tema 13.6 CocraBnenue TabauIl U JUarpaMM | pelieHue NpakTUYeCKuxX
Ha MPAKTHUKE 3a1a4
Tema 13.7 Pemenue 3amady. DJIEMEHTHI | pellleHUE MIPAaKTHYECKUX
KOMOWHATOPUKH, CTAaTUCTHMKH M TEOPHHU | 3aJaHMA; BBITIOJIHEHHE
BEPOSATHOCTEM TECTOBBIX 3aJaHUI
Pa3nes 14. YpaBHeHHS U HEPaBEHCTBA
Tema 14.1 PaBHOCHIBHOCTH ypaBHEHHMIl U | pellleHHe MPaKTUYECKUX
HepaBeHCTB. O01I1e METO/Ibl PELIeHUs 3a1a4
Tema 14.2 T'papuueckuii MeTO] pelIeHUs | pelieHne MPaKTUYECKUX
YPaBHEHHUI, HEPABEHCTB 3a1a4
Tema 14.3 VYpaBHeHuS U HEpaBEHCTBA C | pellIEHUE MPAKTUYECKUX
MOJYJIEM 3a71a4 OK 1,0K 2,
Tema 14.4 VYpaBHeHUS M HEPaBEHCTBA C | PEHICHUE MPAKTUYECKUX OK 3, OK 4,
napaMeTpamu 3a/1a4 OK 5, OK 6,
Tema 14.5 CocraBneHue ¢  peHIeHUE | pEeHICHUE MPAKTUYECKUX OK7
npodeCCHOHANBHBIX 3a/lad € IOMOINBIO | 3a/1a4
ypaBHEHUU
Tema 14.6 Pemenue 3amad. YpaBHEHHsI W | PEIICHHE MIPAKTHUYECKHUX
HEPABEHCTBA 3aJlaHul; BBITIOJTHEHHE
TECTOBBIX 3aJaHUH
IIpoMe:KyTOYHBIN KOHTPOIb
IK3aMeH YCTHBIN OTBET Ha BOMPOCHI; OK 1,0K 2,
pelieHue MPAKTUYECKUX OK 3, 0K 4,
3amaq OK 5, OK 6,
OK 7
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IV. METOAUYECKHUE MATEPHAJIBI JIJISI OEHKA 3HAHUI, YMEHUI

4.1. OneHo4HbIe CpeACTBA, IPUMEHsieMble /ISl TeKYylIero KOHTPOJIs.

IIpumepbl NpakTHYeCKNX (CUTYAUMOHHBIX) 3a/1a4

1. ITnomanes moBepxHocTH Ky6a 150. Haiitu ero o6bem.

2.B mpsMoM mapajielenuIene CTOPOHBI OCHOBaHHSA 3 W 6 obpasyror yrom 30°. Bokoas
noBepxHOCTh 24. Haiitu ero oobem.

3.Anoema mpaBWIBHOW YETBHIPEXYroJbHOW THUpaMuabl 4, cTopoHa ocHOBaHus 6. Haiitu
IUIOIAAb OOKOBOM MOBEPXHOCTU MTHUPAMHM/IBL.

4. JlnaroHaah OCEBOTO CEUeHHs IMIMHApA 48 cM 06pa3yeT ¢ IUIOCKOCThI0 ocHoBaHMs yroia 30°.
Haiinure paaryc OCHOBaHUS U BBICOTY LUIMHAPA.

5.00pa3yromasi kKOHyca paBHa 6, Twiomans ocHoBanust 97 . Haittm miomane OOKOBOI
IIOBEPXHOCTU KOHYCA.

6.Haiitu ckanspHoe npousBeeHue Bekroposa (2; 4; 1),8(3; 5; 7).

7 Haiiti qymuny Bektopa AB, ecnu a (-3; 4; 7)), 8(-2; -1; 4).

8.B cOopHuke OmieToB 1o Matematuke Bcero 20 OWeToB, B 7 M3 HHUX BCTPEUYAETCS BOMPOC O
pou3BoHON. HalimuTe BEpOATHOCTH TOTO, YTO B CIIy4allHO BHIOPAHHOM Ha SK3aMeHe Ouiere
IIKOJIBHUKY HE BCTPETUTCS BOTIPOC O MPOU3BOTHOM.

IIpumepsl (00pa3ubl pemeHuii)
[IPUMEP 1. Pemmte ypasrenne v 2X+ 1 +vVx—3 = 4.

2
PEILEHMUE: Bo3Beném 06e 4acTu ypaBHEHHUS B KBapar (‘\."r 2x+ 1 ++x— 3) =42

ITo/yanM paBHOCHIBHOE HCXOMHOMY ypaBHenne 2x+1+24/ 2x + 1v/x — 3 + x — 3=16.
[IpuBenéM MoaoOHbIE YIeHBl U HepeHecéM claraeMble 0e3 3HAaKa KOPHS B NPaBylO 4acTh

ypaBHeHus 3x - 2+2v/ 2x + 14/x — 3=16.

IMomyunm ypasrenne 2y 2X + 1v/x — 3=18-3x.
Bo3seném 06e 4acTu OJTyYHBLIETOCS ypaBHEHHUSI B KBa[pat

(2v2x+ Tvx—3)" = (18 — 3%)?

IMomyuanm ypasrerne 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. Ilepenecém Bce cinaraemble U3 MpaBoil yacTu ypaBHEHUs B JieBy1o. [IpuBeném
non00HEIe: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x2-8x%+24x-4x+12=0.

[ony4um ypaBHenue x>-88x+336=0.

D=b2-4ac =(-88)-4*336=6400

88— o400 28+v 6400
X1=T=4 , Xo=———=

84.

ITocnennee ypaBHEHHE SIBISETCS CIEACTBUEM HCXOAHOIO YPAaBHEHMs. BplUuMCIMM €ro KOpHHU.
Nmeem x1=4 , x2=84.

BelnosHUM IpOBEPKY.

ITpu x1=4 BBIpakeHUE \.'@ + ﬂ = 4. Vimeem BepHOE PaBEHCTBO. 3HAYMT, X1=4 SBISETCS
KOPHEM HaIIETO YPaBHEHHUS.

[Ipu x2=84 BeIpaxenne y 169 + 4/ 81 # 4. Bugum: umeeM HeBepHOE PaBEHCTBO.
CrietoBaTeNnbHO, X2=84 He SABJIAETCS KOPHEM HAIETO YPaBHEHHs. 3alIIeM OTBET: X1=4

[IPUMEP 2. Pemmnte ypasrenne v 2X+ 1 +vVx—3 = 4.

2
PEIIEHUE: Bo3BenéM 06e yacTu ypaBHEHHUs B KBaapaT (‘v" 2x+ 1 +x— 3) = 42,
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ITony4rM PaBHOCHIBHOE HCXOMHOMY ypaBHenue 2x+1+24/ 2x + 1v/x — 3 + x — 3=16.
[IpuBenéM noaoOHbIe YIeHBl U IHepeHecéM claraeMble 0e3 3HAaKa KOPHS B IPaBylO 4acThb

ypaBHenns 3x - 2+24/ 2x + 14/x — 3=16.

IMomyuanm ypasrenne 2y 2X + 11/x — 3=18-3x.
Bosseném o0e 4acTH IIOJTyYUBILIErOCs ypaBHEHUS B KBaJpar

(2v2x+ Tvx—3)" = (18 — 3%)?

ITonyuum ypasrerue 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. IlepeHecéMm Bce craraembie U3 MpaBoOi 4acTH ypaBHEHUS B JieBylo. [IpuBeném
nomno6HbIe: 8x2-24x+4x-12=324-108x+9x2

324-108x+9x%-8x*+24x-4x+12=0.

[onyuum ypaBHeHue X>-88x+336=0.

D=b2-4ac =(-88)-4*336=6400

Xl:ss-zm# , X2:99+2m:84.

[TocnenHee ypaBHEHUE SIBISETCS CIIEACTBUEM HCXOJHOIO YpaBHEHHs. BblumMcianM ero KOpHH.
Nmeem x1=4 , x2=84.

Beinonnum nposepky.

[Ipu x1=4 BeIpaxeHue \.@ + ﬂ = 4. lMeem BepHOE PaBEHCTBO. 3HAYUT, X1=4 SABJIAETCA
KOPHEM HaIIero YpaBHEHHUS.

[Ipu x2=84 BeIpaxenue ¥ 169 + /81 # 4. Bugum: umeeM HEBEPHOE PABEHCTBO.
Cne0BaTenbHO, X2=84 He ABIAETCA KOPHEM HAIIETO YPaBHEHHUS. 3alMIIEM OTBET: X1=4

I[TPUMEP 3. 16* 17 4*+16=0

Ilycts 4* =t, e t = O, TOT'/1a ypaBHEHUE IPUMET BU: t2-17t+16=0
JlaHHOE KBaJIpaTHOE YpaBHEHUE SIBISIETCS MIPUBEACHHBIM, 110 TeopeMme Buera momyuum:

{tl + tz == 1?
tl h tz - 16
t1=1,1.=16

Ecimu t1= 1, To 4%= 1, 4*= 4%, x,= 0.
Eciu t1= 16, To 4%= 16, 4*= 42, x,= 2
OtBeT: x1= 0, Xx2= 2
logi(x+15) =logi(x —1)— 2

[TPUMEP 4. Pemints HEpaBeHCTBO 3 3 .
—2=1log19
Pemenue: BoimonHuM npeobpazoBaHue NpaBoi 4acTU: 3aMEHUM 3 ¥ UCIIOJIb3yeM
CBOWCTBO CyMMBI JIOTapU(MOB.
logi(x+ 15) = logi(x — 1) + log19;

3 3 3

logi(x + 15) =log1(9-(x — 1))
3 3

1
0=-—==1
OcHoBaHue jJorapupma 3 , 3HAUUT UCTIOJIB3YEM 2 CXEMY.
x+15=9-(x —1)(-B8x=-24 (x=3
[x+15::=ﬂ x =»—15 x = —15
¥x—1=20 1.’-!-':-“1 11’:—“1 ’.'X-'ES OTBeT[3“+mj

IIpuMepsbl TeCTOBBIX 3a1aHU
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Pa3nea 1. «KopHu, cTeneHu u 1orapupmMbn»

1. VYcraHoBuTe COOTBETCTBUE MEXAY YUCIOBBIMU MHOXKECTBAMH U UX 0003HAYEHUSAMHU.
YKAXUWUTE COOTBETCTBUE JIJIAA KAXIOI'O SJIEMEHTA 3AJIAHUA
N MHOK€CTBO HaTypaJIbHBIX YHCEI
Z MHOXeCTBO LIENbIX YHCE
C MHO0KeCTBO KOMIIJIEKCHBIX YHCET
R MHOXeCTBO NE€HCTBUTEIbHBIX YHCET |
2. Ilepuognueckast 1poOb — 3TO OeCKOHEYHast JeCSATUYHAs ApoOb, y KOTOPOH HauuHas ¢
HEKOTOPOTO JIECATUYHOIO 3HAaKa IMOBTOPSIETCS OJIHA M Ta e LHdpa WK HECKOIbKO LUDp
— MIePHOJT Ipoow.
BBIBEPUTE, COI'JIACHbI Bbl WJIM HET C  [PEJJIOXEHHbBIM
YTBEPXJIEHUEM
BEPHO
HEBEPHO
X > 8,
3. Pemenuem cuctemMbl HEpaBEHCTB { SIBJIIETCS
9—-x<0
SN
9
OLLLLLLLLLLLLL L .
9
Vo 277 IIIIIIIIIIVE
8
il U0 VIFFIIIIF YL NS
8 %

4. B ¢upme «Hucras Boma» CTOMMOCTh (B pyOssiX) KOJIOALIA U3 KeJIe300€TOHHBIX KOJIEL|
paccuuthiBaerca 1o Qopmyne C = 6500+4000n, rme N — YUCIO KOJeEIl,
YCTaHOBJIEHHBIX B KoJjoue. CTOUMOCTh KoJjiona u3 12 konen Oyaer paBHa
54500
10500
126000
48000

5. U3 900 HOBBIX (pemi-kapT B cpeiHeM 54 He NPUTOAHBI AJs 3anucu. BeposTHOCTh TOTO,
YTO CIIy4aiiHO BeIOpaHHas (remni-kapTa, IpUroaHast JUisi 3aliMCcH paBHa
0,94
0,06
0,6
0,9

5x+1_5x—1

6. VYmpocture BeIpakeHHE: Py
2,4
24
0,24
4,8

7. 3HaueHue BBIPAKCHUS 21+logs? paBHO

OTBET 3AIIHCATD B BUJ[E HATYPAJIBHOI'O YHCJIA
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8. 3uauenue Boipaxkenus 10g 1 /17 pasHo

17
0,5
-0,5
2
-2
9. Tecr BbmonHwi 50 yyammxcsa. OTMETKH «4eThIpe» WIH «IATh» mnonyuuiu 60%
TECTUPOBABIINXCS, U3 HUX OTMETKY «msaTh» monyumnn 20%. Torma oTMeTKy «IsTh»
HOJYYWIH. ...... yUanmxcs
30
6
24
20
10. B uBeTHHKE pacTyT TOJBKO UPHCHI, PO3BI U JIMIUH. VX KoIruecTBa OTHOCATCS Kak 3:4:5
cooTBeTcTBeHHO. Bcero B nBetHuke 60 pacrenuil. Torga KOIMYECTBO po3 B IIBETHHUKE
paBHO
OTBET 3AIIHUCATH B BUJ[E HATYPAJIBHOI'O YHUCJIA
11. Croumoctp mpoe3ma B dJeKTpudke cocraBiser 150 py6nei.  CrymeHTam
npenocrasinsiercs ckuaka 40%. bunet Ha 37eKTpUUKY A7 CTYAEHTA MOCIIE MOI0POKAHUS

npoeszaa Ha 10% Oyzner paBeH
OTBET 3AIIUCATH B BUJ[E HATYPAJIBHOI'O YHUCJIA
12. Yka3artp IIPOMEXKYTOK, KOTOpOMY NpUHAJIEKUT KOPEHb YpaBHEHUA

VX +7 =+/2x— 5.
BBIBEPUTE HE MEHEE JABYX BAPUAHTOB OTBETOB
(-1; 10)

[0;12]
[11;19]
(0;12)

13. Pacnonoxwute B mopsiike BO3pacTaHus yucia ( OT caMoro MaJeHbKOTO K CaMOMYy
OOJBIIIOMY YHCITY U3 TIPEIOKEHHBIX):
1 772
2 7
3 7°
4 7°
14. Vxaxure npsmyio, HE uMeronyo o6mux Todek ¢ napadonoit y=-x+3
yV=0
=-1
V=4
V=3

1
+—
15. Peruth ypaBHECHHUE 101*;18 100

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UMCJIA

Va-5
16. IIpeobpazoBaB BeIpaXKeHUE —T 1, IOJIyUUM
34 —E4
1 1
A+ + Bs
1
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1 1
Az — Bz

17. Yucno uenbix perenuii nepasenctsa log, (X + 2) =< 2 pasno
4
1
0
3

18. Yucno EJTBIX pereHui HEpaBEHCTBA log:(3x—7) = —1 pasuo
2

OTBET 3AIIMCATD B BUAE HATYPAJIbHOI'O UHUCIJIA

x+2
19.Yucno wuenbix OTpULIATENbHBIX  PEIIEHWH  HEpaBEHCTBA (5) = 27 paBHO

OTBET 3AIIMCATH B BUJIE HATYPAJIbHOI'O YNCJIA
20.Y 0aOymku 25 vamek: 7 ¢ KpacHbIMH I[BETaMH, OCTajbHbIC C CHHHMMH. baOyiika
HAIIMBACT Yail B CIIydailHO BHIOPAHHYIO YallIKy. BeposTHOCTH TOro, 4To 310 OyIeT yarika

c CUHUMH LIBETAMH paBHa.
Omeem 3anucamv 6 ude OecAMUYHOU OpoOU, OMOeNU8 3ansimou, Yeiylo 4acms om
OpobHoOI

21. MuOXecTBO 3Ha4YeHHi Gpynkrmu T (X) =5—4sin X onpexnenser MPoOMeKyTOK

(-1 1]

[L 9]
(—o0; +0)
[4; 8]

22. YCTaHOBUTE  COOTBETCTBHE  MEXKAY  TPHUTOHOMETPHUYECKUMU dbopmynamu.

YKAXUTE COOTBETCTBUE IJI51 KAXKIOI'O 3JIEMEHTA 3AJJAHW A
sin 2a 2 sin a cosa

cos 2a cos’a —sin*a
sin (a0 + ) sina cosf + cosa sinfs

23. Ecin cos a= E, TO 49cos2a paBHO

7
OTBET 3AIINCATH B BUJAE HATYPAJIbBHOI'O UHNCIJIA
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4.2. OueHOYHbIE CPeICTBA, MPUMeEHsieMble /JIsl MPOMEKYTOUYHOI aTTecTallii MO0 UTOram
u3ydenust gucuunuusl O0/1.13 MaTemaTuka.

=

o oA W

~

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

BOIIPOCHI (npumepHbIe)
AJ11 NOATOTOBKH K HTOTOBOMY KOHTPOJII0

Kopuu u crenenu. Mx cBoiicTsa.

Oyukaust. O6macTs onpezeneHus u obnacth 3HadeHU (QyHKIUU. CrocoObl 3aaaHus
¢bynkuuid. OCHOBHBIE CBOWCTBAa: YETHOCTb, HEYETHOCTh, MOHOTOHHOCTb. IloHsATHE
oOpaTHO! (yHKIUH.

Ilenble 1 panuoHanbHBIC YKCia. J[eCTBUTEIIBHBIE YUCIIA.

Kinaccuueckoe onpenenenue BeposiTHocTd. CBOICTBA BEPOSITHOCTH.

Crenenu. Kopens N-it crenenn. CBOMCTBAa KOPHEH U CTENEHEH

Ilonsatne muororpannuka. Ilpusma m ee osnementhl. HakinoHHas W IpaBuibHas
IIPU3MBI.

[lepBooOpaznas. HeonpeneneHHslii nHTETrpa

[lonsate BexkTopa B IpocTpaHCTBE. JlelCcTBUA Hal BEKTOpaMH, 3aJaHHBIMU CBOMMH
KOOpJMHATaMH

OyukuMs y=sin X, e€ cBoiicTBa u rpaduk

Onpenenenue norapudma. OcHOBHOE Jorapu(PMUUIECKOE TOXKIECTBO. HaTypanbHbie U
necaTudHble Jorapudmsl. Dopmysia nepexoja K Ipyromy OCHOBAHUIO

ITupamupa u ee aniemenTsl. IIpaBuiabHas nupamMuia.

PaguanHoe u rpagycHoe uU3MepeHue YriaoB. TpuroHomerpuyeckue (QyHKIMU
YHCIIOBOTO apryMeHTa. 3HAKH TPUTOHOMETPHUECKUX (PYyHKIIUI

®opmyisl IpuBeAcHUs. YeTHOCTb, HEUETHOCTD, IEPUOJAUYHOCTD TPUTOHOMETPUUECKUX
¢bynkuuit. Dopmynsl croxkenus sin(at+f); cos(at+f). opmybl TBOIMHOTO apryMeHTa
B3aumHoe pacnosioskeHue npsMoi u miuockoctu. [Ipu3Hak napamieabHOCTH NPSAMON U
m1ockocTH. [leprieHauKynsp u HaknoHHas. [Ipu3HAaK NEPHEHANKYIIPHOCTH NPSIMOU U
IJIOCKOCTH

OyHKIMS y=tg X, €e CBONCTBA U rpadux

Wnterpan u ero mnpumenenue. Popmyna HproTona- JleiOnuma. OmnpeneneHHbINH
UHTETpaJl.

unuanap. [lnomans MOBEpXHOCTH HUIMHIPA.

@OyHKIMS Y = COS X , €€ CBOMCTBa U rpaduk

IlonsaTue Bekropa B mpocTpaHcTBe. KommnanapHble BeKTOpbl. [lekapToBa cucrema
KOOpJMHAT B IPOCTPAHCTBE

Jlorapugm. CoiicTBa 1orapugmon

Hatypanbublii 1 necaTuuHbi 1orapudmel. [Tprmepsl

OcCHOBHBIE NOHSTHSI M aKCUOMBI CTEPEOMETPUN. B3anMHOE pacrnonoxeHue NpsAMbIX B
MIPOCTPAHCTBE

[Tonatue npousBOAHOM, €€ reomerpuueckuil u (uznyeckuii cmbicia. IIpousBoaHbIE
AJIEMEHTaPHBIX PYHKIIMHA

OcHOBHbBIE TIOHATHS] KOMOMHATOPUKHU

Konyc. OnemenTsl konyca. [1n0mane mosHON NOBEPXHOCTU. Y CEUEHHBIH KOHYC
[Tonsarue o6bema. O6beM nupamMu bl U pu3Mbl. O0BEM HWIMHAPA U KOHYCA

DK3aMeH MPOBOJUTCS B YCTHOM (hopMe C HCIOJIb30BAaHHMEM KOMIUIEKTa OuietoB. OauH
OwyierT BKIIOYaeT Teopernyeckuid Omok (1 mnm 2 Bompoca) um mpakTuueckuid 6ok (1 mmm 2
3a1aHus). buneTsl UMEIOT OMHAKOBOE YHCIIO BOIPOCOB. DK3aMEHATOPY MPEAOCTABISAETCS MPaBO
3a7jaBaTh 00yYarOINUMCS JIOTIOJHUTENIbHBIE M YTOUHSIONUE BOIPOCHI 110 OMIIETY.

IIpumep 3K3aMeHAMOHHOTO OMJIeTa
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®enepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«OMCKUI rocy1apCTBEHHbIN arpapHblil yHuBepcuteT uM. [1.A. CTosbinuHa

YHUBEPCUTETCKUH KOJUIEIDK arpodu3Heca
Y1Bepxaaro:

npejcenaTesb METOAMUYECKOr0 COBETa
M.B. UBanunxkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
OO/I. 13 MaTtemaruka
(crrerranbHOCTH 38.02.01 DKOHOMHMKA U OYXTaaTepCKUil yueT (110 OTpaciisam))

1. Kiaccuueckoe OIIpCACIICHUC BEPOATHOCTH. CsoiicTBa BCPOATHOCTH.

. E5- T
2. Haiinure 3Ha4YeHKE BBIPAXKEHUS ez
g

3. Beruucours; sin 46° cos 44° + sin 44%os 46°

OnoOpeHo Ha 3acelaHUU METOAMYECKOTO COBETA, IPOTOKOI Ne oT r.
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V. IIOKA3ATEJIN OHEHKU PE3YJIBbTATOB OCBOEHUA JTUCIUITJIMHBI

YpoBeHb
chopmupo-
BAHHOCTH
KOMIIeTeHIM i

Ounenka

KpuTeplm OICHUBaAHUA 110 BUAAM paﬁoT

TeCTUPOBaHHE
(mpoueHT
NMPaBUIbHBIX
OTBETOB)

nmpo4yue BUAbI paﬁoT o TMCHMUIIJIMHE

Bricokuii

O1inyHo

90-100%

OOyuaromuiics rIyOOKO M HPOYHO YCBOMII
TEOPETHUYECKMM M  OCBOMJI  IPAKTUYECKUH
matepuan. Jlaer JIOTMYHBIE W TI'PAMOTHBIC
OTBEThl. J[EMOHCTpUPYET 3HAHHME HE TOJBKO
OCHOBHOTO, HO u JOTIOJTHUTEIILHOTO
MaTepuana, ObICTPO OpPUEHTUPYETCS, OTBEYas
Ha JIONMOJIHUTENbHBIE Bompockl. CBOOOJHO
CIPABJISIETCS C IIOCTABJICHHBIMHM 33Jla4aMH,
apryMEHTHUPOBAaHO ¥ BEPHO OOOCHOBBIBAET
IIPUHSATBIE PEHICHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyyaromuiics TBEpIO 3HAET MPOTrPaMMHBIN
MaTepuai, rpaMOTHO U IO CYILECTBY H3Jaraer
ero. He JIOTIYCKaeT  CYIIEeCTBEHHBIX
HETOYHOCTEH TIPM OTBETaX Ha BOIPOCHI,
IPaBUIIBHO MIPUMEHSIET TEOPETUYECKHE
MOJIOKEHUSI TIPU  PEIICHUH MPAKTUYECKHUX
3a/a4, BJaJeeT HaBbIKAMH M TpPHUEMaMU HX
BBITIOJIHCHHSI.

bazosniit

Ynosner
BOPHUTE
BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOIO MaTrepHajla, HO HE YCBOWI €ro
JeTaly, UCIHBITBIBACT  3aTPyJHEHHUS  IIpU
peuIeHny NpakTUYECKHUX 3aj1ad. B orBerax Ha
[IOCTaBJICHHBIE BOIIPOCHI JIOITyCKaeT
HETOYHOCTH. JlaeT omnpenesneHnuss IOHATHH,
HEUCKaXKawomue uxX  cMmbici.  Hapymaer
MIOCJIEIOBATEIBLHOCTD W3JI0KEHUS
IIPOrpaMMHOI0 MaTepHaa.

He
chopmMHUpoBaHa

Heynosn
€TBOpUTE
JBHO

0-49%

OOyuaromuiicsi He 3HAET, HE BBINOIHICT WU
HENPAaBWJIHLHO BBIMONHSAET OONBIIYIO YacTh
ydaeOHOro Marepuana. Jlomyckaer ommoOKd B
(hOpMyIIUPOBKE OMpPENEICHUM, HCKaXKAIOIINe
WX CMBICH, OECIOpSI0YHO H HEYBEPEHHO
u3naraer MaTepua. OTtBeThI Ha
JIOTIOJTHATEIFHBIE BOIMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3aJaHMUSL.
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JIMCT PACCMOTPEHWH U OJOBPEHUI
padouyeil mporpaMMbl U CHUILIHHBI
00/1.13 MaTemaTuka
B coctae OOII 38.02.01 DxoHOMUKA U OyXTaJTepcKuii y4yeT (110 0TPACIsAM)

1) PaccmoTpena u oao0peHna:

a) Ha 3acenanuu npeiMeTHO-LIUKJIOBOM METOAMYECKOU KOMUCCUH
nportokos Ne 7 ot 17.05.2023 r.

" e
7
i/ _L__/;Tf- %

IIpencenarens ITIIMK T EN TepeleHko

0) Ha 3acepanuu metonuueckoro coBera rmpotokoi Ne 5 ot 25.05.2023 r.

/774
[Ipencenaresnb METOAMYECKOTO COBETA i M.B. lBanuukas

2) PaccMoTpena n 0100peHa BHEIIHUM 3KCIIEPTOM

a) pykoBoaurenb Hayuno-meronuueckoro oraena AHITOO «Omckas akajeMusi S5KOHOMUKU U
npeAnpuHUMarenseTBa» A.B. MuxaiineHko

N3MEHEHUSA U JONNOJHEHUS
K padoyeil nporpaMMe THCIUNIMHBI

0OO0/1.13 MaTemaTuka
B coctae OOII 38.02.01 DxoHOMMKA M OyXraJTepcKuii yueT (M0 0Tpacasam)

BexoMocTL M3MeHeHU

OtmeTtka
00 yTBepKIIeHUH/ COTIACOBAHUH
Cpox, y
U3MEHEHUI
C KOTOpPOTO Homep 1 ocHOBHOE cozepkanue
pykoBoautens OOIT
BBOJIUTCS W3MEHEHUS W/UIH JIOTIOJTHEHHS
WHHIATOP W
W3MEHEeHNE
U3MEHEHUS npencenarens [TIIMK/
MK
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N3MEHEHUSA 1 JONNIOJTHEHU A
K padoueil nporpamme aucuunianabl Q0/1.13 MaremaTuka

B coctaBe OOII 38.02.01 DKOHOMHKA M OVXTaJTepcKuii vuer (1Mo oTpacasim)
Ha 2024/2025 yueOHbI rox

BegomocTL M3Menennii

OtMmetka
Cooxk 00 yTBEp)KI€HHH/ COTJIaCOBaHUHU
POK, U3MCHEHUHU
C KOTOPOTo Howmep u ocHOBHOE coniepikaHue
pykoBoauTtesns OOIT
BBOJHTCS W3MEHCHUS U/WIH JOTMOJHEHUS
WHUIAATOP WJIn
U3MEHEHHE
U3MEHEHUS npeceaarenb
ITIIMK/ MK
01.09.2024 | M3n0:xkuTh MyHKT 3.2.2. OCHOBHbBIE Pa3paborunk, Pabouass mporpamma
3JIEKTPOHHbIE U3IaHUSA B CJeYI0LIel BEJIYIIHMA MePECMOTPEHA,
peAaKkuuu npenojaBaTenb | 00CyXkIeHa u
. Maremaruka: anrebpa u Havana | TepemeHko o/100peHa Ha
MaTeMaTHUYecKoro ananusa, reometpus. | E.N. 3aceaHuu
Anrebpa W Hayala MaTeMaTHYeCKOTrO MPEAMETHO-
aHamm3za 10-11 xmaccer  (0a3oBBIE M AKJIOBOU
yrayOneHHbId ypoBHH) : yueOnuk / 111, A. METOINYECKOMN
Amunmog, 0. M. Konsarun, M. B. Tkauésa KOMHCCHH
[u np.]. — 11-e u3n., ctep. — Mocksa : [Iporokon Ne7 ot
[Ipocsemenue, 2023. — 463, [1] c. : ui. - 20.05.2024 r.

ISBN 978-5-09-107210-5. - Texkcr :
DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2089
825 . — Pexxum JrocTyma: no noJmcKe.

Hzao0xuth NYHKT 3.2.3.
Jlono/JIHUTeIbHbIE UCTOYHHUKH B
cleayolel pelaKkuuu

1. Bepuep, A. JI. Marematuka: Anredpa u
Hauaja  MaTeMaTH4YecKOro  aHalu3a,
reometpust 10 kmacc (6a30BbIi YPOBEHB) /
A. JI. Bepuep, A. II. Kapn. - 4-¢ uzg. -
Mocksa : IIpocsemenue, 2022. - 368 c. -
ISBN 978-5-09-101567-6. - Tekcr
AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2090
519. — PexxuM 1octyma: mo moJimmcKe.

2. Bepuep, A. JI. Marematuka: Anre6pa u
Hayaja  MaTeMaTU4YeCKOro  aHaiu3a,
reomerpust 11 knacc (6a30BbIi ypOBEHB) /
A. JI. Bepuep, A. II. Kapm. - 4-e u3n. -
Mocksa : IIpocsemenue, 2022. - 240 c. -
ISBN 978-5-09-101568-3. - Tekcr :
3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2090
520. — PexxuM goctyma: 1mo moIucKe.

3. Konsirun, FO. M. Maremaruka: anredpa
U HayaJla MaTeMaTU4eCKOro aHallu3a,
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TEOMETPHS. Anrebpa " Havaia
MareMaTtuyeckoro asaimmsza 11 kiacc
(6a3oBbIif U yrayoseHHbIN ypoBeHb) / O.
M. Komsarun, M. ®. Tkauepa, H. E.
®enopoBa. - 10-e wm3m. - MockBa
[Tpocsemenue, 2022. - 384 c. - ISBN 978-
5-09-101570-6. - TekcT : 2MEeKTPOHHBIN. -
URL:
https://znanium.com/catalog/product/2090
524 . — PexxuM 0CTyTMA: TIO TMOAMKMCKE

4. Komsrun, 0. M. Maremaruka: aiaredpa
M Hayajlla MaTeMaTH4YeCKOro aHallu3a,
reoMeTpHsl. Anrebpa u Hayvaja
MareMaruyeckoro ananmsza 10 kiacc
(6a3oBBIf W YIIIYOJICHHBIA YPOBEHB) :
y4eOHUK I8 00meo0pa3oBaTeIbHBIX
opranuzaruii / 0. M. Komsarun, M. B.
TkaueBa, H. E. ®enoposa. - 10-e¢ u3m. -
Mockasa : IIpocBemienue, 2022. - 384 c. -
ISBN 978-5-09-101569-0. - Tekcr
3JICKTPOHHBIM. - URL.:
https://znanium.com/catalog/product/2090
522 . — Pexxum ocTyma: 1o moJIucKe.

5. Kaasmk, 10. 5. MaremaTuueckuit
cnoBapr / Kaasmk FO. 5. - Mocksa :
OU3MATIIUT, 2007. - 336 c. - ISBN

978-5-9221-0847-8. - Texcr
anekTpoHHblt  // OBC  "KoHcynbTaHT
crynenra" @ [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN
9785922108478.html. - Pexxum moctyna :
IO MTOATINCKE.

6. MaremMaTuka B IIKOJE @ Hay4YHO-
TEOPETUYECKUN U METOAUYECKUI KypHa.
- Mocksa : IllkonbHas mpecca, 1924. -
Beixogutr 10 paz B rox. — ISSN 0130-
9358. — TeKcT : HemoCPEICTBEHHBIH.

7. CoBpeMeHHBIE TNpoQecCuOoHaNTbHbIE
6a3er ganabix (MOC OmI'AY-Moodle)
https://do.omgau.ru/.

8. DnexkTpoHHO-OMONIMOTEYHAsT CUCTEeMa
«Znanium.comy http://znanium.com/

9. DneKkTpoHHO-OMOIMOTEUHAss CHUCTEeMa
U3JIaTENbCTBA «Jlanby
https://e.lanbook.com/

10. DnexTpoHHO-OMOIMOTEeYHas! cHCTeMa
«Koncynbrant CTYJCHTa»
http://www.studentlibrary.ru

11. CnopaBouHas mpaBoBas CHCTEMaA
KoHncynpTant ITimroc
http://www.consultant.ru/

12. YuuepcanbHas baza lanasix UBUC
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https://eivis.ru/

PykoBonurens IIIICC3

d (monmucek)
[TpoToKoOMI paccMOTpeH U 0H00peH

MeroandeckuM coetoM YKAD (mmpotokon Ne 5 ot 23.05.2024 1.)

[Ipencenarens METOIUYECKOTO COBETA e
(moamnuce)

/E.M. Ka3naueeBa/

/M.B.UBauunxkas/
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