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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMBI JJUCIIATLIIAHBI

00/1.13 MaTemaTuka

1.1. MecTO JUCUMITIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTe/IbHOM NMPOrpaMMbi:

JAucuunnmza

00/1.13

MaremaTHnka

SIBJISIETCA 00s3arebHOI YacCTbIO

obmeooOpazoBatenbubix guctuiind OOIT B cootBerctBun ¢ ®I'OC CIIO mo 36.02.01

Berepunapus.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThl 0CBOEHUS TUCHMIIUHBI:

Coneprxanue

IIPOrpaMMbI

00111e00pazoBaTebHON

JUCHUITIIIMHBI «Mar€MaTuka»

HAIPABJICHO HA OCTH)KCHUE PE3yJIbTATOB €€ U3yUeHHs B COOTBETCTBHH ¢ TpeboBanusimMu OI'OC
COO c¢ yuerom npodeccronanibaoi HanpasieHHocTrn @I'OC CIIO.

Oco0oe 3HaueHHe TUCHUIUTMHA uMeeT npu GopmupoBanuu u pazsutuu OK 1, OK 2, OK
3,0K4,0KS5, 0K 6,0K 7.

Oo6mrue Ilnanupyemble pe3yJbTaThl 00yUeHHUSA

KOMIIeTeHIN U Oomme JAucnuniimHapHbie

OK 01 Beibupats | B wactu TpyZnoBOro BOCIUTAHUSA: | BIAJCTh METOJaMHU JI0Ka3aTeNbCTB,

CIIoCco0bI - TOTOBHOCTH K TPYZy, OCO3HAHHE | AITOPUTMAMH  pEIIeHUus  3agad;,  yMeHHe

pelieHus 3aaa4d [EHHOCTH MacTepCTBa, | GOPMYIHPOBATh OIPENEICHUS, aKCHOMBI U

npo(h)eCCHOHANBH | TPYJIOJIIO0UE, - TOTOBHOCTH K | TEOPEMBEI, MIPUMEHSTh uX, MIPOBOJIUTH

Olf AEATENILHOCTH | aKTHBHOM JESTETBHOCTH | JI0Ka3aTeNbHBIC PACCYXIEHHUS B XOJE PEIICHHUS

MPUMEHUTENEHO | TEXHOJOTHYECKON W COIMANBHOW | 33Ja4; - YMETh ONEPHUPOBaTh MOHATHSIMHU:

K Pa3UIHBIM HANpaBJIEHHOCTH,  CIIOCOOHOCTH | CTEMEHb 4YHcia, JorapudmM 4YWcia; yYMEHHE

KOHTEKCTaM WHUIIMMPOBATh, IUJIAHUPOBATh W | BBIOJIHSITH BBIUHCJICHUE 3HAYCHUH u
CaMOCTOSITETTLHO BEITIOJNHSTE | Pe0Opa30BaHUsl BBIPAXKEHUH CO CTEMEHSMH U
TaKylo JesTeNbHOCTh; - MHTEepeC K | JorapudMaMu,  Mpeodpa3oBaHUS  JIPOOHO-
Pa3InIHBIM chepam | palroHaIBHBIX BBIPAKCHHUI; - YMETh
npohecCHOHANBHOMN OTIEpUPOBATh  TMOHATHAMH:  PAUOHAIBHBIE,
JIeSITeIIbHOCTH, OBnaseHue | UppalroHABHbIE, [TOKa3aTelbHbIe, CTEIICHHEIE,
YHHUBEPCATBHBIMHU y4eOHBIMU | JorapupMUIECKHe, TPUTOHOMETPUYECKHUE
MO3HABATEJIbHBIMUA JCWCTBUSAMU: | yPABHEHUS M HEPABEHCTBA, HMX CHCTEMBI;
a) 0a3oBble JIOTUYECKUE | YMETh ONEePUPOBATh TOHATHAME: (QYHKIHS,
NEUCTBUS: -  CaMOCTOSITENFHO | HElpephIBHAS byHKIIHS, MIPON3BOIHAS,
bopmynmupoBartb U | mepBooOpa3Hasi, ONpEACNCHHBIH  WHTErpa;
aKTyaJIn3UPOBATh po0IieMy, | yMEHHe HaXOAUTh MMPOU3BOHBIE SIIEMEHTaPHBIX

paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTaHaBIMBATh  CYIIECTBEHHBIN
MpU3HAK WM OCHOBAaHUS IS

CpaBHEHHS, KiIacCUPHUKAIUU U
0000I1IeHNS;

- OTIPEIEIIATH eNn
JICATEILHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUH  HX
JOCTHXKCHUSA, - BBISABJISATH
3aKOHOMEPHOCTH u
MIPOTHBOPEHUHS B
paccMaTpuBaC€MbIX ABJICHHUAX; -
BHOCHTB KOPPEKTHBEI B
JICATEILHOCTD, OILIEHHUBATh
COOTBETCTBHE pe3yIBTAaTOB
EIIsIM, OLIEHUBAThH PUCKH

HOCJ'ICZ[CTBI/Iﬁ ACATCIBHOCTH, -
Pa3BUBATH KpCaTUBHOC

(GyHKUMH, UCTIONB3YsI CIPAaBOYHBIE MaTepUAIIbI;
UCCIIEIOBATh B MPOCTEHINX CITydasX QYyHKIMH
Ha MOHOTOHHOCTb, HAXOJIUTh HAMOONbBIINE U

HauMEHbIIME 3HaueHHs (QYHKUUH; CTPOUTH
rpa@Uk  MHOTOWIEHOB C HCIIOJIb30BaHUEM
amnmapara MaTeMaTHYECKOI0 aHaJIN3a;

MNPUMCHSATH MMPOU3ZBOJHYIO IMPU PCIICHUU 3adaqd
Ha JABHKCHUC, peuiatb MMPAaKTHUKO-
OpPUCHTUPOBAHHBLIC 3aJa4yy Ha HauOOJNbIINE U
HAaMMCHBIINC 3HAYCHHA, HA HAXOXICHUC IIYTH,
CKOpPOCTH MU YCKOPCHUA; - YMCTb OIICPHUPOBATH

TIOHATHSIMU: panMoHAIbHAS (byHKIIH,
ToKazaTellbHas (QYHKITUS, CTeTICHHAS (YHKITHS,
norapugMudeckas ¢byHKLMS,
TPUTOHOMETpHUECKHE  (YHKITUH, OOpaTHBIC
byHKINT; YMEHHUE CTPOUTH rpaduku

W3y4YCHHBIX (YHKLIWH, HCIOJB30BAaTh TpaQuKH
P U3YYEHHUH NPOIECCOB U 3aBUCUMOCTEH, IPH
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MBIIUICHUE npu pereHun
JKU3HEHHBIX Tpo0iieM 0) 6a30BbIe
UCCIICJIOBATEIbCKUE JICUCTBUS: -
BIQJICTh  HaBBIKAMU  y4eOHO-
HCCIIEIOBATENILCKON 1 MPOEKTHOM
JIeSITeIbHOCTH, HaBBIKAMHU
paspenieHus pooJIeM; -
BBISIBJISTh MIPUYUHHO-
CJIEJICTBEHHBIE CBSI3H u
aKTyaJIn3UPOBATh 3agaqy,
BBIJIBUTATh TUTIOTE3Y €€ PCIICHHUS,
HaXOAWTh apryMEeHTHI JUTS
JTIOKa3aTeNbCTBA CBOHX
YTBEPXKJICHUH, 3aJaBaThb
rapaMeTpbl u KpUTEpUHU
pemieHus; -  aHAIW3UPOBATH
IMMOJIYYCHHLIC B XOJAC pPCIICHUA
3ala4dl pe3yabTaTbl, KPUTHYECKHU
OIICHWBAaTh WX JOCTOBEPHOCTb,
IMPOrHo3upoBarb H3MEHCHUEC B
HOBBIX YCJIOBHUSIX,

- yMeTh NEPEeHOCHTHb 3HaHUS B

HO3HABATEIIbHYIO u
MPaKTHIECKYTO obmactu
KU3HECATEIbHOCTH;

- YyMETb HMHTEIPHPOBATh 3HAHHS
u3 pa3HbIX MPEIMETHBIX
obnacrei;

- BBIIBHIaTh HOBBIE  WHJICH,
npeiaraTh OpHTHHAIIbHBIC

MMOAXOIBI u pereHus; u
CIIOCOOHOCTh HMX HCIIOJIb30BaHUS
B ITO3HABATEIIFHON M COIMAIBLHOM
MIPaKTHKE

peLIeHNH 3a1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
W 3aJad M3 PEaNbHOW JKU3HM; BBIPAXKATb
(dopMynaMu 3aBUCHMOCTH MEXKAY BEINYMHAMM;
- yMeThb pemarb TEKCTOBBIE 3aJaud pasHbIX
TUIOB (B TOM YHWCJIE HAa HIPOLEHTHI, NOIH U
yacTH, Ha JBIKCHHE, paboTy, CTOMMOCTh
TOBapOB U yCJIYT, HAJIOTH, 3aJa4d U3 00JacTu
yhOpaBiieHHssT ~ JUYHBIMA W CEMEWHBIMHU
(dbuHaHCAMH); COCTaBIIATH BBIpaKCHHUS,
YpaBHEHHUSI, HEPAaBEHCTBA M HUX CHCTEMBI II0
YCIIOBHIO 33/1a4yH, WCCIEAOBaTh IOIy4YEHHOE
pelieHre M OLEHUBATh IPaBAONOAO0OHOCTh
Pe3yJIbTaTOB; - YMETh ONEPUPOBATH HOHITHAMHU:
cpenHee apupMeTHIecKoe, MenuaHa,
HauOoJbllIee ¥ HaMMEHbIIEEe 3HAYCHUS, pa3Max,
JHCTIepCHs, CTaHIAPTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa; yMEHHE  M3BIICKATh,
HHTEPIIPETUPOBATD UHQOpMAITHIO,
NPEICTaBICHHYIO B Ta0nMIax, HAa JUarpaMMax,
rpaduKax, OTPaKAIOIIyI0 CBOWCTBA pPEATbHBIX
ImpoucccoB u ﬂBJICHI/II\/'I; MMpEaACTaBIATH
MH(GOPMAITHIO C TIOMOIIBIO TAOIHUI] U TUATPaMM;
UCCIIEI0BAaTh CTATHCTUYECKHE AaHHBIE, B TOM
4qucJie ¢ IPUMCHCHUEM Fpa(bI/I‘ICCKI/IX METOOA0OB N
3JIEKTPOHHBIX CPEICTB; - YMETh OIEPHUPOBATH
MOHATUSIMU: CIy4YalHbI ONBIT U CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIyYalHOTO COOBITHS,
YMCHHUE BBIYUCJIATH BEPOATHOCTDH C
UCTIONIb30BaHUEM  IpadUUecKuX  METOJOB;
NPUMEHSATh (POPMYJIBI CIOKEHUS U YMHOKCHHS
BEPOSITHOCTEH, KOMOWHATOpHbIe (aKThl |
GbopMynbl TpH pelleHHH 3ajad; OLEHUBATh
BEPOSITHOCTU PEaJbHBIX COOBITHH; 3HAKOMCTBO
Cco CHy‘IaﬁHBIMH BCIINYMHaAMU,

-yMEHUE IPUBOJIUTH IIPUMEPBI IIPOSIBICHUSA
3aKOHa OONBIIMX 4YHCEl B MNPHUPOJHBIX H
OOIIECTBEHHBIX SBICHHSX; - YMETh OIEPUPOBATH
IIOHATUAMHU:  TOYKA, IIpsMas,  IUIOCKOCTb,
MIPOCTPAHCTBO, JBYT'paHHBIH yrod,
CKPELIMBAIOLINECS NPSMBIE, MapauIeIbHOCTh U
NEPNEHANKYJIAPHOCTh MPSMBIX U IIIOCKOCTEH,
Yrojl MeXIY MPSAMBIMHU, YTOJ MEXIy MPsIMON U

IIJIOCKOCTBIO, yroia MCKOY IIJIOCKOCTSMMU,
pacCcTodHUC oT TOYKHN a0 IIJIOCKOCTH,
pacCTodHUuC MEXKAY MNOpAMBIMH, PACCTOAHUC

MEXy IUIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh
NpU pelmieHWd 3aJad  HM3YyYeHHbIE (aKThl |
TEOpEMBbl IUTAHWMETPUH; YMEHHE OIICHHBATh
pasMepsl OOBEKTOB OKpPYKAalOIIEro MHpa; -
YMETH OIEpUpPOBATh MOHSTHAMU:
MHOTOTPaHHHUK, CEYeHHE MHOTOTPaHHHKA, KYO,
napaijenenumes, npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHUs, LIWIMHID, KOHYC, IIap,
cdepa, ceueHns: GUTypsl BpalleHHs, IIOCKOCTb,
Kacaromiasics ~ cdepsl, LWIMHIPA, KOHYycCa,
VIO TIOBEPXHOCTU MNHPAMHIbI, IPHU3MEI,
KOHyca, IWIMHAPA, IUIOmAnb cdepsl, o00beM
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Ky0a, TpsIMOYrOJBLHOTO  MapailelieIuIe/a,
MUPaMUAIBI, PU3MBI, WIMHAPA, KOHYyCa, IIapa;
yMeHHE  Uu300paxkaTh  MHOTOTDAaHHHKH U
MMOBEPXHOCTH BPAIICHUSI, X CEUYCHUS OT PYKH, C
MOMOMIBI0  YEePTEKHBIX  HHCTPYMEHTOB M
AJIEKTPOHHBIX CPEJICTB, YMEHHE pPaclO3HABaTh
CUMMETPUI0O B MPOCTPAHCTRBE; YMCHHE
pacro3HaBaTh MPaBWIBHBIE MHOTOIPAaHHUKHY;
YMETh OIEPHPOBATHh TOHATHSIMHU: JBIDKEHHE B
MIPOCTPAHCTBE, no00HbIe ¢urypst B
MPOCTPAHCTBE;  HCIOJNB30BaTh  OTHOIICHUE
TIOMIACH TTOBEPXHOCTEH M 00EMOB IMTOJOOHBIX
(GuTyp Tpu pelIeHn  3a1ad; - YMETh BBIUHCIATD
TCOMETPUYCCKUE BEIMYUHBI  (IJIMHA, YTOI,
mwiomans, o00BeM, IUIOMAAh TOBEPXHOCTH),
WCTIONB3YSl U3y4eHHBIE (OPMYIBI U METOHBI; -
YMETh OIIEpUPOBATH MIOHATUSIMU:
MPSIMOYTOJIbHAS cucTemMa KOOpJ/IMHAT,
KOOPIAMHATHEI TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKaJISIPHOE TMPOMU3BEIACHHE, YIrOJ
MEXTY BEKTOPaMH, cyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa HAa YHCJIO; HAXOIUTH C
MOMOIIBIO HM3yYEHHBIX (OPMYNIT KOOpIUHATHI
CepeMHBl OTPE3Ka, PACCTOSIHUE MEKIY IBYMS
TOYKAMU;

-yMETh BBIOMPATh MOAXOJSMIINNA W3YYCHHBIH
METOJT JUIA peILICHHs 3aJadyd, pPaclo3HaBaTh
MaTEMATUYCCKHUEC (baKTBI U MATEMAaTUYCCKUC

MOJENM B TNPHUPOJHBIX U  OOILECTBEHHBIX

SBIIEHUSIX, B HCKYCCTBE; YMEHHE NPUBOAUTH

MpUMEPHI MaTeMaTHYECKUX OTKPBITUH

POCCHIICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKHU
OK 02 | B obsacT LEHHOCTH HAy4YHOI'O | -yMETh ONepUpPOBaTh MOHSTUSIMU:
Hcnons3oBath TTO3HAHMS: palroHanbHas ¢byHKIMS, MOKa3aTesbHas
COBpEMEHHBIE -c(hOpMHPOBAHHOCTb ¢byHKIMS, CTEeTIeHHas byHKIUS,
CpeZCTBa IONCKA, | MUPOBO33PEHUS, norapuMudeckas byHKLuS,
aHanu3a U | COOTBETCTBYIOILETO TPUrOHOMETpUYecKue  (yHKUUH, OOpaTHBIE
WHTEPIPETallii | COBPEMEHHOMY YPOBHIO Pa3BUTHS | (PYHKIIUH; yMeHHe CTPOUTH rpadpuku
MHQOpPMaLUK, U | HAYKH u 0OIIEeCTBEHHON | M3yYeHHBIX (YHKUWH, HCIOJIB30BaTh IpapuKH
MHQOPMALMOHHBI | IPAKTUKH,  OCHOBAaHHOTO  Ha | MPH M3YYECHUH HPOLECCOB U 3aBUCUMOCTEH, IpU
e TEXHOJIOTHH | THAJIOTe KYJIBTYp, | PEIICHUH 3aja4d U3 JPYruX Y9eOHBIX MPeMETOB
JUISL BBITIOJTHEHUS | CIIOCOOCTBYIOIIETO  OCO3HAHHWIO | M 3aJad M3 pPEATbHOW JKWU3HH, BBIPAXKATh

3a1a4y
npodeccruoHanbH
Ol IeSITEIILHOCTH

CBOEr0 MECTa B IMOJIMKYJIbTYPHOM
MMUpE;

-COBEPIIIEHCTBOBAHUE S3BIKOBOM U
YUTATENbCKOM  KYJIBTYphl  Kak
Cpe/CTBa B3aUMOACHCTBUS MEXKIY
JIFOABMU U IO3HAHUA MUPaA,
-OCO3HAHHE LIEHHOCTH Hay4dHOU
JIESTENBHOCTH, TOTOBHOCTh

OCYIIECTBIATh  MPOCKTHYIO U
HCCIIEA0BATEIBCKYIO
JIEATEeIbHOCTh MHIMBUIYAIbHO U
B TpYIIIIE.

OsgnajeHue YHUBEPCATbHBIMA
y4eOHBIMU MMO3HaBaTEJILHBIMU
JIEUCTBUSAMU:

(bopMyTaMu 3aBUCHMOCTH MEXY BETUUNHAMU;
-YMETb OIEPUPOBATH IMOHATHAMU: TOXKICCTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,

HCPABCHCTBO, cucrema ypaBHCHI/Iﬁ u
HCPABCHCTB, PaBHOCHUIILHOCTD ypaBHCHHﬁ,
HEPABCHCTB n CHCTEM, paloHaJIbHEBIC,

YppalMOHaIbHbIE, MOKa3aTeNbHbIC, CTCICHHbIE,
norapuMUYECKHe, TPUTOHOMETPHUUECKHE
YpaBHEHUS, HEPABEHCTBA M CUCTEMEI;

-yMEeTh pemiaTh YpaBHEHHSA, HEPABEHCTBA W
CHUCTEMBI C TMOMOILIBIO PA3NUYHBIX MPUEMOB;
pemaTs ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napaMeTpom; MIPUMEHSTh ypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBbl IS PEIICHUs
MaTEeMaTHUYECKUX 3a7ad M 3aj7a4 W3 Pa3ImyHBbIX
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B) pabota c nHpOpMaIHEH:
-BJIAJICTh HABBIKAMH TOJyYCHUS
MHQOpPMallM U3  HCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSATEIHLHO
OCYIIECTBIISTH TOWCK, AHAJIH3,
CHCTEMaTH3aIHIO "
MHTEpIpeTanui0  HHQOpMauuu
pasNIMYHBIX BUAOB H  QopMm
HPE/ICTABICHHS;

-C03/1aBaTh TEKCTHl B Pa3IMYHBIX
¢dopmarax ¢ y4yeToM Ha3HAUYEHUS

nHDOopMaIuu u IIeTIEBOM
ayJITOPHH, BEIOHpAsI
ONTHMAJIbHYIO thopmy
NPEJICTABICHUS U BU3YaIN3aIlUH;

-OIICHUBATh JIOCTOBEPHOCT,

JETUTUMHOCTh WH(QOpMaINH, €e
COOTBETCTBHE  TIPAaBOBBIM U
MOPAIBbHO-3THYECKUM HOPMaM;

-HCII0JIb30BaTh cpencTaa
MHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

B pCHICHUH  KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX u
OpPraHM3allMOHHBIX ~ 3amad ¢
coOroreHreM TpeOoBaHU
OPrOHOMUKU, TEXHUKU
0e3omacHoCTH, TUTHUEHBI,

pecypcocOepekeH s, MPaBOBBIX U
ITUYECKUX HODM, HOPM
WHGPOPMAIMOHHOM 0€3011aCHOCTH;
-BIIAJICTh HaBBIKAMU
pacro3HaBaHus u 3aIUTHI
uHpOpMauy, HHPOPMAMOHHON
0e30MacHOCTH JINYHOCTH

oOacTeil HAyKU U peanbHON )KHU3HU;

-yMeTh CBOOOJIHO OIEPUPOBATH IOHATHIAMH:
JBIDKEHHUE, MapayieNbHbIA IepeHoc, CAMMETPUS
Ha IUIOCKOCTH W B TIPOCTPAHCTBE, MOBOPOT,
nmpeoOpazoBaHue Moaoous, MOAO0HBIE (UTYPHI,
YMETh pAacHO3HaBaThb paBHbIE M I0JO00HBIE
¢urypsl, B TOM 4ucClie¢ B MPHPOAE, UCKYCCTBE,

APXUTCKTYPEC, YMCETH HCIIOJIB30BAaTh
r€OMETPUYICCKUE OTHOLICHMUA, HaXoOuThb
reOMCTPUUCCKUC  BCIMYNHBI (I[HI/IHa, yroJ,

mwionans, o0beM) IPH pEIICHUM 33Ja4 H3
JIpyTHX y4eOHBIX TPEIMETOB W W3 peajbHON
KU3ZHU

OK 03
[InanupoBate u
peann30BHIBATh
coOCTBEHHOE
pohecCHOHATBH
0€ W JIMYHOCTHOE
pas3BHTHE,
npeAnpUHIMATEN
BCKYIO
JeSITeIbHOCTh B
pohecCHOHAIBH
oif cepe,
UCIIOJIb30BaTh
3HAHUS o
(buHAaHCOBOM
rpaMOTHOCTH B
Pa3INIHBIX
JKU3HEHHBIX
CUTYaIUsAX

B obnactu JYXOBHO-
HPaBCTBCHHOTO BOCITUTAHUSI:

- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAaHWUSI,
STHYECKOTO IMOBEACHUS;
-CIIOCOOHOCTH OIICHUBATH
CUTyaluro u IIPUHUMATh
OCO3HAHHBIE pelieHus,
OPUEHTHPYSICh Ha  MOpPaIbHO-
HPAaBCTBCHHBIC HOPMbI u
[IEHHOCTH;

-0CO3HAHHWE JIMYHOTO BKJIaJa B
IIOCTPOECHUE YCTOMUYNBOIO
Oymymiero;

-OTBETCTBEHHOE OTHOIIICHHE K

CBOMM  poadTensM u  (Wim)
JIPYTUM WIEHAaM CEMbH, CO3JaHUI0
CEMbH Ha OCHOBE OCO3HAHHOI'O
NPUHATUS [IEHHOCTEW CeMEeWHOU
JU3HHM B  COOTBETCTBUU C
TpazuuusaMu HapoJoB Poccuu;

OBnaneHue YHUBEPCAIbHBIMU

-yMeTh OTEPUPOBAThH MOHSATHSIMU:
palroHAaJbHEIC, HppalMOHAJIbHEIC,
MoKa3aTenbHbIe, CTETNIeHHBIE, JorapudMuieckue,
TPUTOHOMETPUYCCKHUE ypaBHECHUS 17}
HEPaBEHCTBA, UX CHCTEMBI,

-yMeTh OIIEpUPOBATH IIOHATUSIMH:
MHOI'OI'paHHUK, CE€UCHHE MHOT'OTpaHHHKA, Ky6,
napaJuiesienuIie]], Npu3Ma, mupamMuna, Gurypa u
IIOBEPXHOCTH BpallleHUs, HUINHIP, KOHYC, LIap,
chepa, ceueHuss GUrypbl BpaIlieHHs, TIOCKOCTb,
Kacaromasics  chepsl, [HMIMHIpPa, KOHYCA,
TUIOMIA/b TIOBEPXHOCTU IHPAMUJbI, TPHU3MEL,
KOHycCa, IWIMHJIpPA, IUIOMAAb cdepsl, o0beM
Ky0a, TpsIMOYroJLHOTO  Mapalijielienunena,
MUPAMUIIBI, TPU3MBI, TWIMHAPA, KOHYyCa, I1apa;
yMEHHE  HW300pakaThb  MHOTOTPAaHHUKH |
MOBEPXHOCTH BpAICHUS, UX CEYCHUS OT PYKH, C
MOMOIIBI0  YEPTEXKHBIX  HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB;, YMETh pAacIO3HABATh
CUMMETPUIO B TIPOCTPAHCTBE;
-yYMETh pacno3HaBaTh
MHOTOTPaHHUKH;

MIpaBUJIbHBIC




PETYISITUBHBIME JICHCTBUSIMH:

a) caMOOpraHN3aIIHs:
-CaMOCTOSITEIILHO  OCYIICCTBIISITh
MO3HABATEIBHYI) JIEATEIILHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTaBUTH U
(dhopMynupOBaTH CcOOCTBCHHBIC
3agaun B 00pazoBaTeNbHON
JIEATEIILHOCTH W KU3HCHHBIX
CUTYaIIUsX;

-CaMOCTOSITENILHO COCTaBIISITh
IUIaH pEICHUs MpoOJIeMBI  C
YUETOM HMEIONIHXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U

MIPEANIOYTEHU;

-aBaTh OLICHKY HOBBIM
CUTyalusIM;

CHoco0CTBOBaTh (HOPMHUPOBAHUIO
u MIPOSIBIICHUIO IIUPOKOU

SPYAMIMA B PasHBIX 00JacTIX
3HAHW#, TIOCTOSIHHO TIOBBIIIATH
CBOI o0Opa3oBaTebHbIN u
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIB:

UCIIOJIb30BaTh pUEMBI
pedexcun TUTS OIICHKH
CUTyallud, BBIOOpa  BEPHOTO
peIIeHHS;

-YMETb OLICHUBATh pUCKH u
CBOEBPEMEHHO NPUHAMATH

pELIEeHUS TI0 UX CHUYKEHUIO;
B) DOMOITMOHANLHBIN HWHTEIIIEKT,

NPEAToJIaralonn
c(hOpMHPOBAHHOCTb!

BHYTpPEHHEU MOTHBAIH,
BKJIIOYAIOIIEH  CTpEeMJIEHHME K

JOCTHIXKCHHUIO MLCJIIM W YCIEXY,
OIITUMU3M, WHHUIIUAaTHUBHOCTD,
YMCHHE HeﬁCTBOBaTB, ucxoasa u3
CBOUX B03M0)KHOCTeﬁ;

-3MIIATUH, BKJIIOYAIOLIEH
CITOCOOHOCTE [MOHUMATh
SMOLIAOHAIILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro MpU

OCYIIECTBICHUN KOMMYHHKAIIUH,
CIOCOOHOCTh K COYYBCTBHIO U
CONEPEIKMBAHUIO;
COLIMAITLHBIX
BKJTFOYAOIIHX
BBICTpaMBaTh  OTHOIUCHUS  C
JOPYTHMH  JIFOIBMH, 3a00THTHCS,
NPOSIBIIATH UHTEPEC M pasperiaTh
KOH(JIMKTHI

HaBBIKOB,
CIIOCOOHOCTH

MOHATHAMH:
KOOPJIMHAT,

-YMCTb OICpUPOBATH
MIpAMOYTOJIbHAA cucreMa
KOOpAWHATBI  TOYKH, BCKTOpP, KOOpAMNHATBI
BCKTOpa, CKaJIAPpHOC MMPOU3BCICHUC, yroia
MEXIY BEKTOpaMu, CymMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpa HA YHUCIIO, HAXOJUTH C
MMOMOIIBIO H3YYCHHBIX (popMyn KOOpAWHATLL
CCPCANHBI OTPE3Ka, pAaCCTOAHHUEC MCKAY ABYMA
TOYKaMH

OK 04 | -TOTOBHOCTP K CaMOpPAa3BHUTHUIO, | -yMETh OIECPUPOBATh TOHSATUSMH: CITydalHBINA
OddexTuBHO CaMOCTOSITEITEHOCTH U | OBIT W CIydalHOE COOBITHE, BEPOSTHOCTD
B3aMMO/JICUCTBOB | CaMOOMpPEIENEHHUIO; CITy4alHOTO COOBITHS;

aTh U paboTaTh B | -OBJNAJCHUEC HABBIKAMH Y4YeOHO- | -yMETh BBIYHCIIATH BEPOSTHOCTH c
KOJUICKTHUBE U | WCCIEIOBATEILCKOW, TPOCKTHOW | MCIIOJNBL30BAHUEM  TpaUuecKUX  METOJIOB;
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KOMaHJe Y COLIMAIbHOM AEATENbHOCTH; NPUMEHSTh (POPMYIIBI CIOKEHUS U YMHOKEHHS
OBnageHmne YHUBEPCANBHBIME | BEPOSTHOCTEH, KOMOWHATOpHBIE (aKTBl U
KOMMYHHKAaTHBHBIMHU (hopMyIIBI ITpH PELICHUN 3a1ay;

JIEHCTBUSIMHU: -OLICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA;
0) coBMeCTHas! ESITEIbHOCTB! 3HAaKOMCTBO CO CIy4yallHBIMH BEIMYHHAMU;
-IOHMMaTb WM  WCIOJb30BaTh | YMEHHE MPHUBOAMTH INPUMEPHI IMPOSABICHUS
NpEeUMYIIECTBA KOMAHIHOW U | 3aKOHa OOJBIIMX 4YHCEd B MPHUPOAHBIX U
WHIWBUAYaIbHON paboThl; 0OIIECTBEHHBIX SIBICHUSAX;
-IPUHUMATh LEIH COBMECTHOH | -yMeTh CBOOOJHO OIEPHPOBATH IMOHATHIMHU:
JeSITeIbHOCTH, OPTaHU30BBIBATh M | CTETIEHb €  LEJBIM  [OKa3aTeleM, KOpEeHb
KOOPIMHHUPOBAThH JACHCTBUS IO €€ | HaTypaJbHOU CTETICHH, CTETeHb c
JOCTIDKCHMIO: COCTaBJATh IJIaH | PALlMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C
JICUCTBUN, pacnpenessiTh poju C | JeHCTBUTEIbLHBIM (BEIIECTBEHHBIM )
YY4E€TOM MHEHHMH  YYacTHHKOB | MOKa3aTeseM, JIorapu(M yrcia, CHHYC, KOCHHYC
o0cyxnath pe3yibTaThl | ¥ TAHTE€HC IIPOM3BOIBHOTO YHCIIA;
COBMECTHOMH paboTHI; -yMe€Th CBOOOJIHO ONEPUPOBATH IOHATHIMHU:
-KOOpP/JIMHUPOBATh M BBINONHATH | rpaduk  QyHkumu, oOpatHas  QyHKOWs,
paboTy B YCIOBHSIX peaJbHOTO, | KOMIO3UIMA (YHKIMH, JWHEWHas QYHKIUS,
BUPTYaJbHOTO U | KBagpaTH4yHas (QyHKUUS, CTEHECHHAs! (QYHKIHS C
KOMOWHHPOBaHHOTO HEeNBIM  TIOKa3aTeJieM, TPUTOHOMETPUYECKHUE
B3aUMO/ICCTBUS,; ¢GyHKUMM, OOpaTHBIE TPUTOHOMETPHUYECKHE
-OCYILECTBIIATH MO3UTUBHOE | (YHKLUH, MOKa3aTeldbHas U Jorapumudeckas
CTpaTermyeckoe ToBeJAeHHe B | QYHKIUH; YMETh CTPOWUTH Trpaduku (QyHKIUH,
Pa3INIHBIX CUTYyalusX, | BBIOJIHSTD npeoOpa3oBaHus rpa¢puKoB
HPOSIBIIATH TBOPYECTBO u | GyHKUU;
BOOOpaKeHHE, OBITh | -yMeTh HWCHOJB30BaTh Tpaduku (PyHKIUN I
WHHUIIUATHBHBIM. W3y4YeHHs] MPOIECCOB M 3aBHUCUMOCTEH TIpH
Ognanenne YHHUBEPCAIBHBIMU | PEUICHUH 33/1a4 U3 APYTHX y4eOHBIX MPEAMETOB
PEryJISTUBHBIMU E€HCTBUSMMU: U U3 peaqbHOM JKU3HH; BBIpAXaTh (OpMyJIaMH
r) npuHsATHE ce0si W JAPYrHX | 3aBUCHMOCTH MEXIy BEIUNYHHAMU,
JrozeH: -CBOOOJIHO ONEPHUPOBATh MOHSATHAMHU: YETHOCTh
-IPUHUMATH MOTHUBBI u | GyHKUIUH, NEPUOTUYHOCTD byHKLIMH,
apryMeHTBhl JpyTrux JIIOAEH NP | OTPaHUYCHHOCTh  (YHKUMH, MOHOTOHHOCTBH
aHalm3e pe3ynbTaToB | QYHKIWH, SKCTpeMyM (QyHKIMH, HauboJbliee u
JeSITeTbHOCTH; HaMMeHbIIIee 3HAYCHUS GbyHKIIN Ha
-IPU3HABaTh CBOE IIPAaBO M MPABO | MPOMEXKYTKE; YMETb NMPOBOIUTH HCCIICAOBAHHE
JPYTUX JIIOJEH Ha OIUOKH, byHKIUY;
pa3BHBaTh CIOCOOHOCTB | -yMeTh HCIIOJIb30BaTh CBOWCTBA M TpaduKH
NOHUMAaTh MHP C TO3MUMH | GYHKUMH AJIs1 pelIeHus] ypaBHEHH, HEpaBEeHCTB
JPYyroro 4ejoBeKa W 337ad C [apameTrpamu; H300paxarbh Ha
KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA PEILICHUIN
YpaBHEHUH, HEPABEHCTB U X CUCTEM

OK 05| B obnacTtu 3CTETUYECKOr0 | -yMeTb ONEpPUPOBATh IOHATHUAMH: CpEIHEe

OcymiecTBiIsATh BOCTIUTAHUS: apudMeTHYeCcKoe, MeIUaHa, HauOoJbllee |

YCTHYIO W | -3CTETHYeCKOe OTHOICHWE K | HaMMEHbIllee 3HAYCHUs, pa3Max, JIHCIIepCcus,

MUCbMEHHYIO MHUpY, BKIIOYas 3CTETUKY ObITa, | CTAHAAPTHOE OTKJIOHEHHE YHWCIIOBOIO Habopa;

KOMMYHHMKALMIO | HAYYHOTO M TEXHUYECKOTO | YMEHHE W3BJIEKATB, MHTEPIPETUPOBATD

Ha TBOpPYECTBA, CIIOPTa, Tpyda W | HHPOPMAIUIO, IPEJCTABICHHYIO B TaOIHIaX, HA

rOCYyJapCTBEHHO | OOIIECTBEHHBIX OTHOILCHHI; JuarpaMmmax, rpadukax, OTPAXKAIOLIYIO

M S3BIKE | -CIIOCOOHOCTH BOCIIPHHUMATD | CBOWCTBA pEAIbHBIX MPOLECCOB U SBJICHUM;

Poccuiickon pasjuuHble  BUABI  HUCKYCCTBA, | MPEACTaBIATh HMHPOPMAIMIO C  IOMOIIBIO

Denepanyu C | TpaAUIMK U TBOPYECTBO CBOETO M | TAaOJUIl U AUArPAMM;

Y4ETOM JpYyTUX  HapoAOB,  OINyLIAaTh | -MCCIEJOBaTh CTAaTHCTHYECKHE NAHHBIE, B TOM

ocobeHHOCTEH 3MOLMOHAJIBHOE BO3/EHCTBUE | YHCIIE C IPUMEHEHUEM I'papUIecKuX METOJI0B U

COLMAIIBHOTO U | MCKYCCTBA,; 3JIEKTPOHHBIX CPEJICTB;

KYJIBTYPHOTO -yOeXIEHHOCTh B 3HAYMMOCTH | -yMETh  OIEPUPOBATh  IMOHITUSMH:  TOYKa,

KOHTEKCTa JUIs  JIMYHOCTM M o0miecTBa | mpsMasi, IJIOCKOCTD, MPOCTPAHCTBO,
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OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBa, THUYECKHUX
KYJIBTYPHBIX Tpaguui U

HapOAHOTO TBOPYECTBA,
-TOTOBHOCTH K CAMOBBIPa)XCHHIO B
Ppa3HBIX BHJIaxX HCKYCCTBa,
CTPEMIJICHUC TIPOSABIIATH Ka4CCTBa
TBOp‘IeCKOP'I JIMYHOCTH;

Osnanenue YHHBEPCaIbHBIMU
KOMMYHHKAaTHBHBIMH
NCUCTBUSIMHU:

a) oOmeHue:

-OCYIIECTBISITh ~ KOMMYHHMKALIUU
BO BceX cepax KU3HHU;
-pacrto3HaBaTh HeBepOaIpHbIE

cpencTBa OOWICHUS, TOHHMATh
3HAYCHUE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEIOCHUIKH
KOH(OIMKTHBIX  CHUTyallud ¢
CMSTYaTh KOH(QIHUKTBL

-pa3BepHYTO U JOTMYHO HM3JIaraTh

JIBYTPAHHBIN YTOJ, CKPEIIUBAIOIIUECS TPSAMBIC,
MapajuleIbHOCTh W MEePHEeHIUKYISIPHOCTh
MPSIMBIX M TJIOCKOCTEH, YToJl MEXIY MPSIMBIMHU,
YroJ MEXAy TMpsSMOW W TUIOCKOCTBIO, YTOJ
MEXy TUIOCKOCTSIMH, PAcCTOSIHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHHE MEXIy MPSIMBIMH,
PacCTOSHUE MEXY ILTOCKOCTSAMU;

-yMETh HCIOJB30BaTh IIPH PEIICHUM 3a]ad
M3ydeHHBbIe (DAKTBI W TEOPEMBI IUIAHUMETPHH;
YMCHHE  OIEHUBaTh  pa3Mepbl  OOBEKTOB
OKpY>KaloIlero Mupa

CBOIO TOUKY 3peHus c
UCIIOJIb30BaHUEM SI3BIKOBBIX
CpEICTB
OK 06 | -ocoznanue 00y4aIuMHCs | - yMETh pellaTh TEKCTOBBIE 3a/ladud pa3HBIX
[IposiBnsaTh poccuiickoit TPpaXXTaHCKOHM | TUMOB (B TOM YHCJIE€ HA NPOICHTHI, TOIH H
rpax1aHCKO- UACHTHYHOCTH, JyaCcTu, Ha JIBUXKCHUC, pa60Ty, CTOUMOCTDH
NaTPUOTHUYECKYIO | -IIeIeHaNpaBIeHHOE pa3BUTHE | TOBApOB M YCIYT, HAJOTH, 3aJaudl U3 o0iacTu
MO3ULHIO, BHYTPEHHEH IIO3ULMHU JIMYHOCTH | YIPABICHUS  JIMYHBIMM M CEMEHHBIMHU
JEMOHCTPHPOBAT | Ha OCHOBE IYXOBHO- | (pMHAHCAMN); COCTaBIISITH BBIpa)KEHUS,
b OCO3HAaHHOE€ | HPaBCTBCHHBIX HeHHOCTeﬁ YpaBHCHUA, HEPABCHCTBA MU HUX CUCTEMbI 110
NOBEJICHWE  Ha | HApOJOB Poccuiickoli | ycnoBuro 3amaud, HCCIENOBaTh IOJIYYEHHOE
OCHOBE Odenepanyy, HUCTOPUYECKUX U | pElIEHHE M OLEHHMBAaTh NPaBIONOAOOHOCTH
TPaJULIMOHHBIX HallMOHAJIBHO-KYJIBTYPHBIX pe3yibTaToB,; - *yMeTh OIIEpUPOBATH
o0IeuenoBedecKk | Tpaaului, (dbopMupoBaHUe | MOHATHAMH: OINpeJeNIeHne, aKCMOMa, Teopema,
UX IEHHOCTEH, B | CHCTEMBl 3HAYMMBIX LEHHOCTHO- | CJIE/ICTBHE, CBOHCTBO, MIPU3HAK,
TOM 4YHCIE€ C | CMBICJIOBBIX YCTAaHOBOK, | J1OKa3aTenbCTBO, PaBHOCHJIbHBIE
Y4eTOM AHTUKOPPYIIIHOHHOI'O (hOpMYIIUPOBKHY; YMETH (dbopMynupoBaTh
rapMOHU3ALHUN MHUPOBO33pPEHHUSI, NIPABOCO3HAHMSA, | OOpaTHOE M MPOTHUBOIIOJIOKHOE YTBEPKICHUE,
MEKHALMOHAJBH | 3KOJIOTMYECKOi KYJIBTYpbl, | IPUBOAUTE  OPUMEPHl M KOHTPIPUMEPHI,
bIX M | CIIOCOOHOCTH CTaBUTh OeJii M | UCIIOJIB30BaTh METO MaTeMaTHIeCKON
MECKPEIUTUO3HBI CTPOUTD )KU3HCHHBIC I1JIaHBI; WHAOYKIUA, IIPOBOJIUTH JOKa3aTCJIbHbIC
X  OTHoueHui, | B 4acTH IPaXXJIaHCKOTO | pacCyXIeHHsI NPU PELICHUH 3a]ad, OLEHHBAThH
IIPUMEHSTh BOCIIMTaHUA: JIOTUYECKYIO0 TIPABWIBHOCTb pACCYXJIEHUM; -
CTaHAapTHI -0CO3HaHHE cBOUX | *yMeTh CBOOOJHO OINEPUPOBATH MOHSATHIMU:
AQHTUKOPPYIILMOH | KOHCTUTYIMOHHBIX  MpaB  H | MOCIEI0BATENbHOCTD, apu¢meTrnieckas
HOT'O TIOBEICHUSI | OOsI3aHHOCTEH, YBa)KEHHE 3aKOHA | MPOrpeccHs, TeoMeTpHyYecKas  HpOrpeccHs,
Y IPaBONOPSAIKA; OeckOoHEYHO  yObIBalOIasg  TeOMeTpHUYecKas
-TIPUHSATHE TPaJUIIMOHHBIX | IPOTPECCHUS; YMETh 3a1aBaTh
HaIlMOHAJIbHBIX, MOCJIE0BATENFHOCTH, B TOM YHUCIIE C MIOMOLIBIO
0011e9eI0BEYeCKUX PEKYppEHTHBIX (GopMyJ; - *ymMeTh BBIOMpPATh
TYMaHHCTHUYECKUX U | HOAXOIAIIMH METON JUll peIleHus 3ajadi;

ACMOKPATHUYCCKUX ]_ICHHOCTCI;'I;

-FOTOBHOCTE MIPOTHBOCTOSTh
UIE0TIOTMH OKCTPEMH3MA,
HAaIIMOHAIIN3Ma, KceHodoouw,

JAUCKpPUMHUHAIIUMU 110 COLMAJIbHBIM,

MOHMMaHWE  3HAYUMOCTH  MaTeMaTUKH B
W3y4YeHWU TPUPOAHBIX W  OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHHWW; yMETh pAaclio3HaBaTh
MIPOSIBIICHUE 3aKOHOB MaTEeMAaTHKU B UCKYCCTBE,
YMETh TPUBOJUTH TPUMEPHl MAaTEMaTUYCCKHUX
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PETUTHO3HBIM, PacoBBIM,
HAI[MOHAIBHBIM TPU3HAKAM;
-TOTOBHOCTh BECTH COBMECTHYIO
JeATeIbHOCTh B HHTEpecax
TPaKIaHCKOTO ob1mecTna,
y9acTBOBaTh B CaMOYIPAaBICHUU
B 0011e00pa3oBaTeIbHOM
OpraHu3aluu u JIETCKO-
FOHOIIIECKHUX OPTaHU3aIIX;
-yMEHHE B3aUMOJEICTBOBAaTh C
COIIMANBHBIMA ~ MHCTUTYTaMU B
COOTBETCTBHH C UX (YHKIHSIMHA U
Ha3HAYCHUEM;

-TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOU JeSATENFHOCTH,
[laTproTHYECKOTO BOCITUTAHHUS:
c(hOpMHUPOBAHHOCTh POCCHUCKOMH
rpak1aHCKOU WACHTUYHOCTH,
MaTPUOTH3MA, YBaKCHHUS K
CBOEMY Hapony, 4yBCTBa
OTBE€TCTBECHHOCTHU nepen
Poaunoii, ropaoctu 3a cBOM Kpaii,
cBor0 PoaunHy, cBOHMl s3BIK U
KyJIbTYpY, IPOIJIOE U HACTOSIIEE
MHOTOHAIIMOHAIIFHOTO Hapoza
Poccun;

-IICHHOCTHOE  OTHOIIEHHE K

roCyJIapCTBEHHBIM CUMBOJIaM,
UCTOPUYECKOMY W HPUPOIHOMY
HacJIeIuIo, NaMSITHUKAM,

TpaauuusM  HapojaoB  Poccun,
JIocTmxeHnsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX
U TpYy/e;

-unaeiinas yOEKICHHOCTbD,
TOTOBHOCTh K CIYXEHHIO U
3aIIuTe OrteuecTBa,
OTBETCTBEHHOCTh 3a €ro Cyan0y;
OCBOCHHBIC 00y4aroIIIMHCS
MEXIPEJAMETHbIE  TOHATUS U
YHUBEpCAJIbHbIE yaeOHbIe
JIEACTBUS (perynsTUBHEIE,
MO3HaBaTEIbHbIE,
KOMMYHHKATHBHBIE);

-CIIOCOOHOCTh MX MCITOJIb30BaHUs
B IO3HABATEJILHOW M COIMAIBLHOM
MpaKTHKeE, TOTOBHOCTE K
CaMOCTOSITEITEHOMY
TUTAHUPOBAHUIO H
OCYILECTBICHUIO y4eOHoM
JIeSITeJIbHOCTH, OopraHu3aIuu
y4e0HOTO  COTPYIHUYECTBA C
MEarOTUICCKUMU  paOOTHUKAMU
U CBEPCTHUKAMH, K YYacTHIO B
MTOCTPOEHUH WHIUBUTY ATbHOH
00pa3oBaTenbHON TPACKTOPUHU

OTKPBITHH poccuiickoi
MaTeMaTUYECKON HAyKU

u MHPOBOI

OK

07

-HC IMPUHUMATDH HCﬁCTBHH,

-yMETh ONEPHPOBATH TMOHATHSIMHU: (QYHKIHS,
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CopeiicTBOBaThH
COXPaHEHHUIO
OKpYKaroleu
Cpe/Ibl,
pecypcocbepexe
HUIO, TPUMEHSTH
3HaHUS 00
W3MCHEHUU
KITUMaTa,
MIPUHIUTIBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

a3 pexTHBHO
IelCcTBOBATh B
Ype3BbIYANHBIX
CUTYaIUsIX

MIPUHOCSINNE Bpel OKpYKaroIen
cpene; - yMeThb IPOTHO3WPOBATH
HeOIaronpusTHoIE
3KOJIOTMYECKUE MOCTIEICTBUS
NpEANPUHUMAEMBIX  JICHCTBUH,
MPEIOTBpAIIaTh UX; - PACIIUPUTH
OTIBIT JeSITeNbHOCTH
3KOJIOTMYECKOM HaNpaBICHHOCTH;
- pa3pabaTeIBaTh IUTAH PEIICHUS
npobJeMbl € y4eTOM aHalu3a
UMCIOIIUXCSl MaTepHalbHBIX U
HEMaTepUANbHBIX  PECypCOB;
OCYIIECTBIISTH
LIeJIeHaIpaBIeHHBIN TIOUCK
MepeHoca CpeAcTB M Croco0oB
JeHcTBUsT B TMPO(heCCHOHANBHYIO

cpely; - YMETb IIEPEHOCHUTh
3HaHUSA B TI03HABATENbHYI0 U
MPAKTHYECKYIO obnactu
JKU3HEEeSITeIbHOCTH; -
npejaraTb ~ HOBbIE  IIPOEKTHI,
OLICHWBAaTh HJEU C TO3HULUHU
HOBH3HBI, OpPUTMHAJIBHOCTH,
MIPaKTUYECKOM  3HAYUMOCTH; -
JlaBaTh OLIEHKY HOBBIM

CUTYyalusIM, BHOCUTb KOPPEKTUBBI
B JCATCIIBHOCTD, OLICHHUBATh
COOTBCTCTBUC PEIYJILTATOB LE/IAM

HeTpephIBHAS ¢$byHKUWS, MPOM3BOJHAS,
nepBooOpa3Has, ONpPEIEICHHBIH  HMHTErpal;
YMETh HaXOAWUTH MPOU3BOIHBIC SIEMEHTAPHBIX
(GyHKUMI, UCTIONB3YsI CIPaBOYHBIE MAaTEpUAIIBI;
UCCIIEI0BATh B NPOCTEHIINX CiIydasX (QyHKIHH
Ha MOHOTOHHOCTb, HAaXOIWTh HAWOOJBILHE U
HauMEHbIIME 3HaueHHs (QYHKUUH; CTPOUTH
rpadKi  MHOTOWICHOB C  HCIIOJIb30BaHUEM
anmapara MaTeMaTH4ecKoro aHaju3a,

- IPUMEHSTH POU3BOJHYIO NPHU PELICHUH 3a]1a4
Ha JIBU)KEHHE;

- peularh NPaKTUKO-OPUEHTUPOBAHHBIE 3aJa4M
Ha HauOoJblINEe M HAUMEHbLINE 3HAYCHHS, Ha
HaXO0XJIEHUE IyTH, CKOPOCTHU U YCKOPEHUS;

- YMETb ONEpPHPOBATH HMOHATHAMU: ABWKCHHE B

MIPOCTPAHCTBE, MOoT00HBIE (urypsl B
MPOCTPAHCTBE;
- HCHONB30BAaTh  OTHOIIEHHME  IUIOMIajeH

MMOBEPXHOCTEH W O0BEMOB TOAOOHBIX (uUTyp
MIPY pelICHUH 3a71ay;

- YMCTb BBIYHCIIATH T€OMETPUYCCKUC BCIMYNHBL
(mmwHA, yrON, IUIOMAAb, OOBEM, TUIOMAMAb
MTOBEPXHOCTH ), UCTIONB3Ys U3YIEHHBIE (DOPMYITBI
U METOJbI
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2. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBbI
2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

O0bem B yacax

Buj y4e6Hoii padoThbI Popma ody4enus
Ounasn Orurto-
3a04Hast

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbI IMCHUTLIMHBI 232 232
B T.4. B (hopMe NPAKTHYEeCKOH MOAT0TOBKH - -
BT. 4.:
TEOpeTUUecKoe o0ydeHne 116 50
PAKTUYECKHUE 3aHSITUS 116 52
Camocmosamenvras paboma - 128
IIpome:xxyTouHas arrecranus — ¢ depeHIUPOBAHHBIH
3a4eT




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

2.2.1 TemaTnueckuii JIaH U cofepKaHNe TUCHUILIMHBI M0 04HOH (popMe 00yUeHU:

HanMenoBaHHE pasIesioB u Tem Coaepsxanue y4eOHOro MaTepuayia u (popMbI OPraHu3aluM AeATeJbHOCTH O0bem ®opmupyeMble
00y4yaoLuXxcs 4acoB KOMIIeTeHIIM U
1 2 3 4
OcHoBHOe coep:kaHne

Pasnes 1. [loBTOpEeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 18/10

Tema 1.1 Ilens wu 3agaun | Cogep:kanue 2

MaTEeMaTHKH npu ocsoenuu | 1. llenp ¥ 3aaum MaTeMaTWKW MPH OCBOSHUH CIEIMAaTbHOCTH. ba3oBble 3HAHUS H 2

CHEIMAIbHOCTH. Uucna U | YMEHUS [0 MaTeMaTHKE B IPOo¢eCcCHOHANBHON M B IOBCEAHEBHON AEATEIBHOCTH.

BBIYUCIICHUS 2. JleiictBusi Hajg TONOXKUTENBHBIMH W OTPHLATENBHBIMH  YHCIaMH, C 2
OOBIKHOBCHHBIMH M JCCATHYHBIMH ApoOsSMH. JIeHCTBUS cO cTemeHsMH, (OpMYIIbI
COKPAILICHHOT0 YMHOKEHHUS

Tema 1.2 IIpouentusie | Comep:kanue 2

BBIYHCIICHHUS. VYpaBHeHUs u | 3. [IpocTele MPOLEHTHI, pa3Hble CIOCOOBI X BHIYHCIICHUSI. 2

HCpaBCHCTBA 4. Jluneiinble, KBaJIpaTHbIC, APOOHO-TMHEHHBIC YPABHEHUS M HEPABCHCTBA 2 OK 01, OK 02, OK
5. Ilpaktnueckoe 3ansitue Nel: IlpocTeie mMpOLEHTHI, pa3HBIE CIOCOOBI WX 2 03, OK 04, OK 05,
BbIUUCIeHM. JInHelHble, KBagpaTHbIE, APOOHO-THHEHHbIC YPaBHEHUS M HEPABEHCTBA OK 06

Tema 1.3. [Ipouentusie | Comepranue 2

BBIUUCIIEHH B TpodeccuoHanbHbiX | 6.I1pakTuyeckoe 3ansTue Ne2: [IpocTbie v CJIOKHbBIE TPOIIECHTHI. 2

3a1aqax 7.JIpakTyeckoe 3ansitue Ne3: IIpoueHTHbIE BBIYUCICHHS B NMPOYECCHOHATBHBIX 2
3ajayax

Tema 1.4  Pemenue 3amau. | Cogepxanue 2

BxoJiHOM KOHTPOJIb 8.IlpakTuyeckoe 3aHsaTHe Ned: Briuncienus u npeoOpaszoBaHus. ['eomMeTpus Ha 2
IJIOCKOCTH
9.I1pakTnyeckoe 3ansiTue NeS: YpaBHEHHUS] U HEPAaBEHCTBA. 2

Pasnen 2 IlpsiMble U IJIOCKOCTH B MpocTpaHcTBe. KoopaAMHATHI M BEeKTOPHI B MPOCTPAHCTBE 30/18

Tema 2.1. OcnoBuble mnoHATHS | Copep:KaHue 2

CTEPEOMETPUHU. Pacnonoxenue | 10.IIpenmer crepeomerprn. OCHOBHBbIE TMOHATHS (TOYKA, MpsiMasi, IJIOCKOCTb, 2 OK 01. OK 03. OK

MPSIMBIX U TNIOCKOCTEN npoctpancTBo).  OcHOBHblIE — akcHMOMBI  crepeomerpuu.  Ilepecekaromuecs, 0 4’ OK 07’
rapajuielibHbIE " CKPEIIMBAIOIINECS MpsIMBIE. Ilpusnak wu CBOMCTBO ’
CKpenMBatonmxcst npsMbix. OCHOBHBIE MPOCTPAHCTBEHHBIE QUTYPHI

Tema 2.2. [TapamnensHocTs | Comep:kanue 8 OK 01, OK 03, OK
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OpSIMBIX, MPSMOM U IJIOCKOCTH,
IIOCKOCTEMN

11.MNapannensHble mpsaMele H IIockocTd. Omnpepenenue. Ilpusnak. CBoiicTBa.
[Tapamnensasie mmockoctr. Onpenenenue. [Ipu3nak. CBolicTBa.

12.Terpasap u ero snemenThl. CBOICTBAa MPOTHUBOIMOJIOKHBIX TpaHel W AWaroHaien
napajuleNenunena.

13. IpakTHyeckoe 3ansiTue Ne6: Terpasap u ero seMeHThl. Peirenue 3agay

14.IlpakTnyeckoe 3anaTue Ne7: [loctpoenune cedennil. Pemenue 3a1a4q

Tema 2.3. IlepneHIuUKyIApHOCTH
MPSAMBIX, TPSAMOW W TUIOCKOCTH,
IJTIOCKOCTEN

Conep:xxanue

15. IlepnenaukymnspHele mnpsmMeie. [lapannenbHbie mpsiMble, TEPHEHAUKYIAPHBIE K
m10cKocTH. IIpu3HaK nepneHIuKyIIpHOCTH NPSIMOM U IJIOCKOCTH

NININ|N

Tema 2.4. IlepneHaukymsip u
HakioHHas. Teopema o0 Tpex
MEPIEHINKYIIApax

Coaep:xanue

N

16. Ileprienaukymnsp u HakiIoOHHAs. Teopema 0 TpexX MePHeHANKYISIpax. YTOI MEXKITY
NPAMON U TJIOCKOCTBIO. YTOJ MEXKY MIOCKOCTAMHU. [IepneHauKyaspHbIE MIIOCKOCTH.
PaccrosiHus B IPOCTPAHCTBE

N

Tema 2.5. KoopauHaTsl U BEKTOPbI
B IIPOCTPAHCTBE

Coaep:xanue

17.1lpakTuyeckoe 3aHsaTHe Ne8: JlekapTOBBI KOOPIWHATHI B IPOCTPAHCTBE.
BexTops! B mpocTpancTBe. CloKe€HHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha YHCIIO.

18.1TpakTnyeckoe 3anaTue Ne9: CxanspHoe npousBeieHue BeKTopoB. [Ipocreiimme
3aJa4d B KOOpAMHATAX

Tema 2.6. IIpsimMble U MIIOCKOCTH B
MPaKTUYECKUX 3a7adax

Conep:xanue

19.llpakTnyeckoe 3anaTue NelQ: BsaumHOoe pacmonoxeHue mNPSIMBIX B
npocTtpaHcTie. [lapanneabHOCTh NPSAMON U MIIOCKOCTH, MapAJJIETbHOCTD IJIOCKOCTEH,
HNEPIEHANKYIJIIPHOCTD INIOCKOCTEM.

20.ITpakTnyeckoe 3ansaTHe Nell: PacnonoxkeHue OpSAMBIX M IUIOCKOCTEH B
OKpY)Xarolem Mupe (IpUpoje, apXUTEKType, TEXHUKe). PemieHue mpakTHKO-
OpPHEHTHUPOBAHHBIX 33J1a4

Tewma 2.7 Pemenne 3amay. [1psimbie
U ITUIOCKOCTH, KOOPIWHATHI U
BEKTOPHI B IPOCTPAHCTBE

Conep:xanue

[ee)

21. PacnionoxeHne MpsMbIX U TUIOCKOCTEH B IpocTpaHcTBe. [lepneHIuKyIsipHOCTh U
MapajuIeTbHOCTh MPSIMBIX M IUIOCKOCTEH. J[eKapTOBBI KOOPAMHATHEI B IPOCTPAHCTBE.
BexTops! B mpocTpancTBe. Clo)keHHE W BBIYUTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOPa
Ha yncao. KoopanHaTsl BeKTOpa

22.I1paktnyeckoe 3aHaTHe Nel2: [leprneHAUMKYISPHOCTE W MapajuIENbHOCTH
HNpsAMBIX U I1ockocTel. IIpocTelimue 3a1a4n B KOOpAMHATAX.

04, OK 07

23.IIpakTnyeckoe 3anaTue Nel3 KoopauHAaTel BEKTOpa, PACCTOSHHE MEXIY
TOUYKaMH, KOOPJIMHATHI CEpeIMHBI OTPEe3Ka

OK 01, OK 03, OK
04, OK 07
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24.ITpaktnyeckoe 3ansaTue Nel4: CkanxsipHoe TpPOHM3BEICHHE BEKTOPOB B 2
KOOpAMHATaX, YIoJI MEXAYy BEKTOpaMH, YroJl MEXKAY MpPSIMOM U IIOCKOCTBIO, yroj
MEXy INIOCKOCTSIMU
Pa3nen 3. OcHoBbl TpuroHomMerpuu. Tpuronomerpnyeckue GyHKIUUU 26/16
Tema 3.1 Tpuronomerpuueckue | Coaep:kanue 2
(GyHKIMM TpPOM3BONBHOrO yriua, | 25. Pagmannas mepa yria. [IoBopoT Touku BOKpYT Hadana KoopauHat. OnpeencHre 2
qucia CHHYyCa, KOCHHYCa, TaHT€HCAa M KOTaHreHca. JHaKM CHHyCa, KOCHHYCa, TaHreHca U
KOTaHI'€HCa 10 YeTBEPTAM. 3aBUCUMOCTh MEXILy CHHYCOM, KOCHHYCOM, TAHT'€HCOM U
KOTAHI'€HCOM OJHOTO U TOT'0 XK€ yIia
Tema 3.2 OcnoBable | Conep:kaHue 4
TPUTOHOMETPUUECKHE TOXKIECTBA 26. Tpuronomerpuyeckue ToxkaectBa. CHHYC, KOCHHYC, TAHTEHC M KOTaHTE€HC YTJIOB 2
an-o OK 1, 0K 2, OK 3,
27. IpakTuueckoe  3amsitue  NelS: [IpeoOpazoBanusi  MPOCTEHUITHX 2 OK 4, OK 5
TPUTOHOMETPUYECKUX BBIPAsKEHHH.
Tema 3.3 Tpuronomerpuueckue | Coaep:kaHue 10
¢GyHkuK, ux coiictBa U rpaduku | 28. O6nacTh onpeneaeH s U MHOKECTBO 3HAYCHHN TPUTOHOMETPHIECKUX (DYHKIIHIA. 2
YETHOCTH, HEUETHOCTD, MEPUOTUIHOCTh TPUTOHOMETPUIECKUX (DYHKIIUH.
29. CpoiicTBa U rpauKu PYHKIHUH Yy = COS X, Y =sin X, y =tg X, y =ctg X. 2
30. Ilpaktuuyeckoe 3anatue Nel6: Cxarme W pacTskeHne TpadUKOB 2
TPUTOHOMETPUYECKUX (QYHKIIHUH.
31. IIpakTH4eckoe 3aHATHE Nel7: [IpeobpazoBanue rpa¢puKoB 2
TPUTOHOMETPUYECKUX (HYHKLUH
32. IIpakTH4eckoe 3aHATHE Nel8: IIpeoOpa3zoBanue rpauKoB 2
TPUTOHOMETPUYECKUX (QYHKIIUH
Tema 34 O6patusie | Conepxanmne 2
TpUTrOHOMETpUYecKre (PyHKITUU 33. ObparHbie TpuroHomerpudeckue GyHkimn. X cBoiicTBa u rpaduxu. 2
Tema 3.5 Tpuronomerpuueckue | Cogepxxanme 4
YpaBHEHUS U HEPABEHCTBA 34. llpakTnyeckoe 3ansitue Nel9: VpaBHeHue cos X = a. YpaBHEHHE Sin X = a. 2 OK1,0K 2, OK3,
VYpaBHeHHe tg X = a, ctg X = a. Penienue TpUroHOMETPHYECKUX YPAaBHEHHI OCHOBHBIX OK 4, 0K 5
THUIIOB.
35. IpakTnyeckoe 3ansaTHe Ne2(: PemieHne TPUrOHOMETPUYECKHUX YpaBHEHHUH 2

OCHOBHBIX THIIOB: HpOCT@fIIlIPIC TPUTOHOMCTPUUYCCKUEC YpPaBHCHUA, CBOIAAIIHUECI K
KBaJApaTHBIM., p€IIA€MBIC PA3JIOKCHHUEM Ha MHOXUTECIIN, OAHOPOJHBIC. HpOCTCﬁHIHG
TPUTOHOMCTPHUYCCKNC HCPABCHCTBA
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Tema 3.6 Pemienne 3anad. OcHoBhl | Comepxxanne 4
TPUTOHOMETPHHU. 36.JIpaktuueckoe 3anHaTHe Ne2l: IlpeoOpaszoBaHHe TPHUTOHOMETPUUYECKHX 2
Tpuronomerpudeckne (yHKIHH BBIPAYKECHUI.
37.IIpakTuyeckoe 3aHsTHe Ne2?2: PemieHne TPUTOHOMETPHUYECKHX YpaBHEHHH U 2
HEpaBEHCTB, B TOM YHCJIE C HCIOIb30BaHHEM CBOMCTB (DYHKUIMI
Paznen 4. Ctenenu u kopuu. CTeneHnas, noka3atejibHasi 4 Jorapupmuyeckast QyHKINU 44/20
Tema 4.1 Crenennas ¢ynxmus, ee | Cogep:xxanue 4
CBOMCTBA. Ipeobpazosanue | 38, TToHsTHE KOPHS N-0if CTENICHA U3 JCHCTBHTENBHOTO uncaa. YHKIHH y = VX N HX 2
BBIDQKCHUM €  KOPHSAMH N-OHM | CBOMCTBA M rpadUKu.
CTCTICHN 39. CpoiicTBa KopHs n-o0ii creneHu. [IpeoOpazoBanne UppaMOHAIBHBIX BHIPaKEHUH 2
Tema 4.2 CpoiictBa crenernn c¢ | Cogep:xanue 4
paIoHaTbHBIM u | 40. IlonsTHE CcTEeNmeHW C palUOHANBHBIM TOKazareneMm. CreneHHbIe (YHKIHH, HX 2
JeHCTBUTEIBHBIM TIOKa3aTEeNSIMU CBOMCTBA U rpadUKH
41.J1pakTuueckoe 3ausaTue Ne23: CreneHHble QYHKINU, UX CBOWCTBA U TpaduKu 2
Tema 43 Pemenne | Conep:xanue 4
HMPPALMOHATIBHBIX YPABHEHUN 42. PaBHOCHIILHOCTH HPPALMOHATIBHBIX YPaBHEHUH. METO/BI UX pPEIIeHUs 2
43. IlpakTuueckoe 3aHaTHe Ne24: PaBHOCHIFHOCTD WPPAIMOHATBHBIX YpaBHEHUI. 2
Meroapl uX peleHus OK 01, OK 02, OK
Tema 4.4 IToxazatenbHas | Cogepaxanne 6 03, OK 05, OK 07
GbyHKIHS, ee cBoiicTBa. | 44. CreneHp ¢ TPOM3BOJILHBIM JEHCTBUTENBHBIM MOKazaTeneM. OrmpeneneHue 2
ITokasaTenbHple  ypaBHEHUS M | OKa3aTeIbHOW (YHKIMH M €€ CBOWCTBAa. 3HAKOMCTBO C IPHUMEHEHHEM
HEpaBeHCTBA MOKa3aTeNnbHON (QYHKIIUH.
45. IlpakTHyeckoe 3anaTHe Ne25: PemeHne mokasaTelbHBIX YPaBHEHUH METOJIOM 2
YpaBHUBAaHUS ~ [OKa3aTeNiel,  METOJOM  BBEACHUS  HOBOH  IEpEMEHHOM,
(YHKIIMOHANBHO-TpaQUecKHM METO/IOM. PellieHne noka3zaTelbHBIX HEPAaBEeHCTB
46.J1pakTuueckoe 3aHaTHe Ne26: PemeHne nokasaTeslbHBIX YpaBHEHHUH METOJOM 2
YpaBHUBAaHUS ~ [OKa3aTeNiel,  METOJOM  BBEACHUS  HOBOH  IEpEMEHHOM,
(yHKIMOHANBHO-TpagUecKHM MEeTOIOM. Penienne nokaszaTebHbIX HEPaBEeHCTB
Tema 4.5 Jlorapudpm uucna. | CogepkaHue 4
CgoiicTBa norapupMoB 47. Jlorapudm umcna. Corictsa orapudmon. Onepariiusi Jorapu)MEPOBaAHHSI 2
48.J1pakTuuyeckoe 3ansitme Ne27: Jlorapupm uwmcna. CpoiicTBa JiorapudmMoB. 2
Onepauus Jiorapu(pMUpOBaHUs
Tema 4.6  Jlorapupmuueckas | Cogep:kaHue 12 OK 01, OK 02, OK
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¢$yHKUUS, ee cBotictBa. | 49.Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA. 2 03, OK 05, OK 07
Jlorapudgmuyeckue ypaBHEHUS,
HepaBEHCTBA 50.ITonsiTe norapudmudeckoro ypapHenus. Onepanys OTSHIIMPOBAHHUS. 2
51.Tpu  OCHOBHBIX = Me€TOIA  pemIeHWus  Jorapu(PMHUYECKMX  YpPaBHEHHUH: 2
(yHKIMOHANBHO-TpaQUUECKHid, METOJ] MOTEHIHWPOBAHMS, METOJ BBEACHUS HOBOH
nepeMeHHo. Jlorapupmuyeckie HepaBeHCTBA
52 ITpakTnyeckoe 3aHaTHe Ne28: pemenus orapu@MUYECKUX ypaBHEHUI 2
(yHKLIHMOHAIBHO-TPaQUUECKUM METOIO0M, METOJIOM IIOTCHUMPOBAHUS
53.IIpakTuyeckoe 3aHaTHe Ne29: pemenus orapu@MUUYECKUX ypaBHEHHUH 2
METOAOM BBEJICHHS HOBOH EPEMEHHOM.
54.IIpaktuueckoe 3ansaTue Ne3(: Jlorapudmmdeckre HepaBEeHCTBA 2
Tewma 4.7 Jlorapudms! B npupoze u | Coaep:kanue 2
TEXHUKE 55.IIpumenenne norapudpma. Jlorapudmudeckass crnupaip B mpupoge. Ee 2
MAaTE€MaTHYECKHE CBOMCTBA
Tema 4.8 Pemenue 3amau. | Cogepxanue 8
CreneHnas, 1mokasarensHas | | 56.CteneHHas, mokasaTenbHas U JorapudMuieckas QyHKIHH. 2
norapugmudeckas GyHKIUH
57.PenieHne nmoka3aTeabHBIX U JIOTAPU(PMHUUECKAX YpaBHEHUH 2
58.I1pakTnyeckoe 3anaTue Ne31: CreneHHas u nmokasarenbHas GyHKIuH. Pemenue 2
YpaBHEHUI
59.11pakTnyeckoe 3ansitne Ne32: [lokasarenbHas u norapudmuueckas QyHKIHU. 2
Peuienue ypaBHeHuit
Pa3nen S. [IpousBoanas u nepBoodpaznas pyHkuun 50/26
Tema 5.1 Ilonsarue npousBogHOU. | Comepkanue 4
DopMybl u npasuna | 60. Ilpupamenue aprymenra. llpupamenue ¢yHkuun. 3agayd, NPUBOAALIME K 2 OK 01. OK 03. OK
i depeHInpoBaHUs MNOHATUIO Mpou3BOAHOM. OmnpeneraeHue MNPOU3BOAHOW. AJNTCOPUTM  OTBICKAHUS 04 OI’( 06 OIDC 07
npon3BogHoH. @opmyinel auddepennpoBanus. [Ipasuia nuddepeHpoBaHyst ’ ’
61.ITpakTnyeckoe 3ansaTue Ne33: Haxoxx/eHre MPONU3BOJIHBIX CTENEHHBIX (QYHKIIHUH 2
Tema 5.2 [lonstue o Conep:xanue 4
HenpepbsIBHOCTH QyHKIMU. MeTton | 62. Tlonsitue HenpepbiBHON (yHkuuu. CBoiicTBa HempepbiBHOH (yHKIwH. CBs3b 2
WHTEPBAJIOB MEX][y HENpPEepBIBHOCTBIO M JAu((HepeHIpyeMOCThi0 (YHKIIMU B TOYKE. AJNTOPUTM
pelleHrs HepaBEeHCTB METOJIOM HHTEPBAJIOB
63.1IpakTnyeckoe 3ausTue Ne34: PenieHust HepaBeHCTB METOI0M HHTEPBAJIOB 2 OK 01, OK 03, OK
Tema 5.3 ['eomeTpuueckuii u Conep:xanue 8 04, OK 06, OK 07
(u3MIECKMI CMBICT IPOM3BOAHON | 64. ['eOMETPUUECKUI CMBICI MPOU3BOJHON (YHKIMH — YIJIOBOM Kod(pQuIMeHT 2
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KacaTeJIbHOH K rpaduKy (GyHKLUUH B TOUKE.

65. YpaBHeHHe KacaTebHON K rpaduKy QyHKIHU. 2
66. ANTOPUTM COCTABJICHUS YPaBHEHHS KacaTelbHOU K Tpaduky GyHkmn y=f(x) 2
67.1TpakTnyeckoe 3ansitne Ne35: YpaBHeHue KacarelbHOW K rpaduky (QyHKIWH. 2
ANTOPUTM COCTaBJICHHUS YpaBHEHHS KacaTelbHOM K rpaguky ¢yHkuun y=f(x)
Tema 5.4 MonotoHHOCTB | Conep:xanue 2
¢dbysaxun. Toukn sKkcTpeMyMa 68. Bospactranne u yObIBaHWE (YHKIUHM, COOTBETCTBHE BO3PACTAHUS W yOBIBAHUS 2
(YHKIMU 3HAKy TNPOWU3BOMHOW. 3ajayll Ha MaKCUMyM M MHHUMYM. AJITOPUTM
uccieoBanusl GYHKIUH U OCTPOEHHS ee rpaduKa ¢ TOMOUIBIO MPOU3BOTHON
Tema 5.5 UccnenoBanne ¢pynkuuii | Coaepxanue 4
H TIOCTPOEHHE TpaduKos 69.MccnenoBanue GpyHKIMH HA MOHOTOHHOCTB U MTOCTPOEHHE rpaduKoB 2
70.IIpaktnyeckoe 3anatue Ne36: [loctpoerne rpadukoB 2
Tema 5.6  Hambompmee  u | Cogep:xanue 2
HauMEHbIIIee 3HAYCHUS (YHKIIMU 71. HaxoxaeHHe HauOOJBIIETO W HAUMEHBIIETO 3HAYCHUH (YHKIIMM, MOCTPOCHUE 2
rpadMKOB C MCMOIH30BAHUEM allapara MaTeMaTHUECKOTO aHaIN3a
Tema 5.7 Haxoxnenue | Conep:xanue 4
ONTHMAIBHOTO  pe3yibTaTa ¢ | 72. HanmeHslee 1 HanOONbIIee 3HAUCHHE (yHKIIHH 2 OK 01, OK 03, OK
TIOMOIIBE0 TIpOM3BOTHOM B 73.JIpakTnyeckoe 3anaTHe Ne37: HaumMeHsbIee U HauOoJIbIIee 3HAYCHUE ()YHKIIMH 2 04, OK 06, OK 07
MPaKTUYECKUX 3a7adax
Tema 5.8 IlepBooOpaznas | Conep:xanue 4
ynxupn. IlpaBuna HaxoxueHUs | 74.IIpaktuueckoe 3ansTHe Ne38: O3HAKOMICHHE C TMOHATHEM HHTErpama H 2
TepBOOOPa3HBIX nepBooOpaznoit s dyskmum  y=f(x). Tabnwmma Qopmyn ans HaxoXIEeHUS
nepBooOpasHbIX. M3ydeHne npaBuia BEIYUCICHHS IEPBOOOPA3HOM
75.JIpaktnyeckoe 3anatue Ne39: PemieHue 3amad Ha CBSI3b IEPBOOOPA3HON M ee 2
MPOM3BOTHOM, BEIYUCIICHHE TIEPBOOOPA3HOI /11 TaHHOH QyHKIIHH.
Tema 5.9 IInomane | Conepaanne 6
KPUBOJIMHEHHOH Tpanenyu. | 76.3amauu, NPUBOASIINE K MOHATHIO OMPEJCICHHOr0 MHTErpaja — O BBIYHUCICHUH 2
®opmyna Hetorona — JleiiOHuia IJIOIA M KPUBOJIMHEWHOH Tpanennd. IToHsTie onpenenéHHoro uHTerpaa.
77. T'eomerpuueckuii U (QU3NYECKUI CMBICI ONpEACICHHOro uMHTerpaia. dopmyia 2
Herotona — Jleitoauna. OK 01, OK 03, OK
78. Pemenue 3amau Ha NPUMEHEHHWE WHTETpalia Ui BBIYMCICHUS (PU3NIECKUX 2 04, OK 06, OK 07
BEJIMYMH U TUIOIIaAen
Tema 5.10 Pemenne 3anau. | Cogepskanue 12
[IpousBomnas u mneppooOpasHas | 79. IlpakTuueckoe 3ansitue Ned(: Dopmynsl U npaBuia IuphepeHIUPOBAHUSL. 2

(GyHKIIH.

Pemenue 3amau

18



80. Ipaktuueckoe 3amstue Nedl: UcciaemoBanwe QYHKIUH C  TTOMOIIBIO 2
TPOU3BOTHOM.
81. IIpakrtuueckoe 3ansitue Ned?2: HawuOomblilee M HaWMEHBIIEE 3HAYCHHUS 2
(GyHKINH.
82. Ilpaktnueckoe 3ansaTume Ned3: Brrumcienwe nepBooOpasHou. [IpumeHeHue 2
repBooOpa3HOM
83. IlpaxkTnyeckoe 3ansitue Ned4d: HaxoxaeHue HEONPEACICHHBIX HHTEIPAIOB 2
Pa3NUYHBIMUA METOIAMH
84. lIpakTnyeckoe 3ansitue Ned5: Pemenne 3a1a4 Ha MpUMEHEHNE MHTETpaja A 2
BBIYHCIICHHS (PM3WIECKUX BEIWYMH U IJIOIACH
Pa3nen 6. MHOrOrpaHHMKH U TeJIa BpalieHUus 34/14
Tema 6.1 ITpusma, | Cogep:xanue 8
napajuienenunes, Kyo, nupamuaa v | 85. Ipusma (HakIoHHAs, IpsAMas, NPaBUIIbHASA) U €& >IeMeHTHl. llapamnenenumnen. 2
HX CCUCHMA CBoiicTBa MpsIMOYTOJBHOTO Mapaienenunena. Kyo6.
86. [Iupamuia u e€ snemenTsl. [IpaBunbpHas mupamMuga
87. IlpakTnueckoe 3ansatue Ned6: IIpuzma u e sanementsl. [lapamnenenumen. Kyo6. 2
88. Ilpaktnueckoe 3anatue Ned7: llupamuma m e€ snementhl. [lpaBumpHas 2
nupamuia. [loctpoeHre npaBUIbLHBIX MHOTOTPaHHUKOB
Tema 6.2 [IpaBuneueie | Cogep:kanue 4
MHOTOTPAaHHUKH B KU3HU 89. [Ilnomages TOBEpPXHOCTH MHOTOTpaHHUKOB. [Ipocteiimme koMOWHAIIMU 2
MHOTOTPaHHUKOB.
90. Brrancienne 31€MEHTOB IPOCTPAHCTBEHHBIX Quryp (p&€Opa, quaroHaiv, Yriibl). 2
[TpaBuibHBIE MHOTOTPaHHHUKH OK 01, OK 04, OK
Tema 6.3 Lumunap, konyc, map u | Coaep:kaHue 8 06, OK 07
UX CeYEHHS 91. Hwmmuunp, koHyc, chepa m map. OCHOBHBIE CBOICTBa HPSMOTO KPYroBOTO 2
IWJIMHAPA, TPSIMOTO KPyroBoro Konyca. M3o00paxenue Tes BpalieHus Ha IIIOCKOCTH.
92. Ilpencrasienue 00 yceu€HHoM koHyce. CedeHus KoHyca (mapauieibHOE 2
OCHOBaHUIO W TIPOXOJsIee Yepe3 BEpIIMHY), CCUCHHUs IMIUHIpa (NMapajuieibHO H
MEePIEHINKYIISIPHO OCH), ceueHMsX mapa. Pa3BEépTka nuanHapa 1 KOHyca
93. Hunuaap, koHyc. HaxoskaeHue miomanu MojaHOHM M OOKOBOH IMOBEPXHOCTH 2
MWINHIpA
94. Cdepa u map. HaxoxaeHue miomaan NOIHON 1 OOKOBOI MOBEPXHOCTH KOHYCA U 2
mapa
Tema 6.4 O6bembl n miomanu | Cogep:kanue 2
MTOBEPXHOCTEH Te 95. Ob6wvem mpsiMoyrospHOTrO mnapamienenumnenaa. Oobem kyda. OO0beMbl MPSMON 2
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npu3Mbl U muiiuHApa. O0beMbl mupaMuabl ¥ Konyca. O0beM mapa

Tema 6.5 Ipumepsr cummerpuii B | Cogep:kaHue 4
npodeccnn 96. IlonsTHE O CHMMETPUH B IIPOCTPAHCTBE (LICHTpPAlbHAs, OCEBas, 3epKajbHAs). 2
O6o00menne TpPEeACTaBIEHU O MPABWIBHBIX MHOTOTPaHHHKax (TeTpa’ap, KyoO,
OKTa3Ip, AOAEKAIAP, HKOCAIP).
97. Ilpaktnyeckoe 3amsitue Ned8: [loHsTHE O CHMMETpUM B TIPOCTPAHCTBE. 2
O06001IeHNE TIPEICTaBICHUH O MPaBUILHBIX MHOTOTpaHHUKaX. [IpuMepsl cHMMeTpHit
B ipodeccuu
Tema 6.6 Pemenue 3agau. | Cogep:kanue 8
MHuororpaHHuKky ¥ Tea BpalieHust | 98, IIpakTudeckoe 3aHsiTHe Ned9: OOGbeMBl ¥ IUIOMAAM  TOBEPXHOCTH 2
MHOTOTPaHHUKOB
99. Mpaktnyeckoe 3ansitue Ne50: Ilnomane MOBEpPXHOCTH MHOTOTPAHHHKOB. 2
BrIunciieHre 351eMeHTOB IPOCTPAHCTBEHHBIX (UTYD
100. IMpakTuyeckoe 3ansaTue NeS1: CedeHnne KoHyca (MapajuieTbHOE OCHOBAHUIO U 2
MPOXOAsIIee Yepe3 BEPUIMHY), KOHHUECKHE CCUCHHS
101.IIpakTuyeckoe 3ansTHe Ne52: OObeMbl H  IUIOHAAM  ITOBEPXHOCTH 2
MHOTOTPaHHUKOB U TeJl BpaIlleHHS
Paznen 7. DneMeHTBHI TeOPUM BEPOSTHOCTE H MATEMATHYECKOIl CTATHCTHKHU 30/12
Tema 7.1 CoObiTue, BeposTHOCTh | Coaep:kaHue 6
cobpITHst. CrOKEHHE U YMHOKEHHE | 102, COBMECTHBIC M HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEPOATHOCTH CYMMBI 2 OK 02, OK 03, OK
BEPOATHOCTEH COOBITHIL. Y CIIOBHAsI BEPOSITHOCTB. 05
103. 3aBucumble U He3aBUCUMBIE COOBITHS. TeopeMbl O BEpOATHOCTH MPOU3BEICHHS 2
COOBITHI
104. IlpakTuyeckoe 3aHsaTHe Ne53: CoBMECTHBIE M HECOBMECTHBIE COOBITHSL. 2
Teopembl 0 BEpOSTHOCTH CyMMBI COOBITHIL. TeopeMbl 0 BEPOSITHOCTH TPOU3BEICHUS
COOBITHI
Tema 7.2  BepostHocts B | Cogep:kanue 6
po(eCcCUOHATBHBIX 33]a4ax 105. OTHOCHTENBHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH. 2
106. Cratuctuueckoe ornpeencHue BepoaTHOCTH. OeHKa BEPOSTHOCTH COOBITHS 2
107. Mpakruveckoe 3ansTue Ne54: OTHOCUTENIBHAS YACTOTA COOBITHS, CBOWCTBO €€ 2 OK 02, OK 03, OK
ycTOoHYMBOCTH. OlIEHKA BEPOATHOCTH COOBITHS 05
Tema 7.3 [uckperHas ciydaiiHas | Comep:xxanue 4
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BEIMYHHA, 3aKOH ee | 108.IlpakTnyeckoe 3ansTue NeS5: Bunmel ciuywaiiHeix BenuuuH. OmnpenencHue 2
pacnpeneneHus JUCKPETHOM CITy4yallHON BEIMYUHBI.
109.ITpakTH4eckoe 3aHsiTHe Ne56: 3aKoH pacnpesielIeHUs] JUCKPETHON CITyJaifHOM 2
BeIMYMHBL. Ee uncioBble XapaKTepUCTUKU
Tema 7.4 3agaun marematudeckoit | Comepxanmne 6
CTaTUCTHKH. 110. IlepBuunast 0OpabOTKa CTATUCTHYCCKUX MAHHBIX. UMCIOBBIC XapaKTEPUCTHKH 2
(cpemuee apudMeTHUECKOE, METHAHA).
111. IlepBuuHast 0O6pabOTKa CTATUCTUYECKUX INAHHBIX. UHCIOBBIE XapaKTEPUCTHUKU 2
(pa3max, mucnepcusi). Paborta ¢ Tabnauuamu, rpagukaMu, [uarpaMMaMu
112. YwmciaoBble XapakTepUCTHKU (CpeiHee apu(pMETHYECKOe, MeIHaHa, pasMax, 2
mucniepcusi). Pabota ¢ Tabmumamu, rpadukamMu, quarpaMMaMu
Tema 7.5 DOmnementsl Teopuu | Copepxanue 8 OK 02, OK 03, OK
BEPOATHOCTEN W MareMaTHdeckod | 113. JluckperHas ciydaiiHas BEJIMUHHA, 3aKOH €€ pacrpe/IesiCHHS. 2 05
CTaTUCTUKU
114. 3agaun MaTeMaTU4eCKOW CTATUCTUKH. 2
115.1pakTuyeckoe 3ansitue Ne57: Bunmbl coObITHI, BEpOSTHOCTH COOBITHH. 2
CroXeHue 1 YMHO)KEHHE BEPOSITHOCTEH.
116.1TpakTuuyeckoe 3ansitue NeS8: JluckpeTHas ciydaiiHas BeTMYMHA, 3aKOH €e 2
pacrpenaeneHus. 3alayd MaTeMaTHYECKOM CTATUCTUKU.
Bcero: 232
2.2.2 TeMaTu4yecKHii IJIaH U coiepKaHNe TUCITUIIMHBI 110 0YHO-32049HOH (hopMe 00yUeHMUsI:
HanMeHOBAHHE PA3IEII0B H TeM Coaepxanue yueOHOro MaTepuaJia u (poOpMbl OpraHu3aL UM O0bem dopmMHupyeMble
JAeATeTLHOCTH 00y4aI0IIUXCS 4acoB KOMIETEeHIINN
1 2 3 4
OcHoBHoOE coiepKaHne
Paspea 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 18/6
Tema 1.1 Lens u 3amaun Matematuxku npu | Comep:kaHue 2
OCBOGHMHM  cnenmanbHOCTH.  UYmcima  w | CamocTositenbHasi padora: Llenp u 3agaum MaTeMaTWKM TIpH 2
BBIYUCIICHUS OCBOCHMM CIIEIIUAIILHOCTH. ba3oBble 3HaHUA W YMEHHUS TIO OK 01, OK 02, OK 03,
MaTeMaTHKe B  NPOPECCHOHAIPHOW M B TOBCEAHEBHOU OK 04, OK 05, OK 06
JIeSITEJIbHOCTH.
CamocrosiTeibHasi padora: JleiicTBUS HaJ MOJOXHUTEILHBIMU U 2
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OTPUIATEIILHBIMUA YUCJIAMH, C OOBIKHOBEHHBIMH U JICCATHYHBIMU
npobsimu.  [leiictBust co cTemeHAMH, (OPMYIBI COKPAIIEHHOTO
YMHOXEHHSI

Tema 1.2 IlpouentHsle  BbluMcieHus. | Comep:kaHue 2
VYpaBHEHHUS U HEPABEHCTBA CamocTositesqibnas padora: [IpocTeie mpoOLEHTHI, pa3Hble CIOCOOBI 2
UX BBIYHCIICHUS.
1. Jluneiinwsle, KBaIpaTHbIE, IPOOHO-TUHEWHBIE YpaBHEHHUS W 2
HEPABEHCTBA
2. Mpaxktnyeckoe 3ausaTue Nel: IIpocTele TpOLEHTHI, pa3HbIE 2
crnocoObl WX BblUMCIEHUs. JIMHelHble, KBaApaTHbIE, IpPOOHO-
JIMHEHWHbIe YpaBHEHUS 1 HEPABEHCTBA
Tema 1.3. TIlpouentHsle Bbuucienus B | Comep:kaHue 2
npodecCuOHANBHBIX 3a1a4ax CamocrosiTenbHast padora: [IpocThie U CJI0KHBIE TPOIICHTHI. 2
3.JIpakTnyeckoe 3ansaTHe Ne2: IIpomeHTHBIC BBIYHCICHUS B 2
mpo(hecCHOHATIBHBIX 3a]a9ax
Tema 1.4 Pemenue 3agau. Bxoanoit koutpons | Comep:kaHue 2
CamocTosiTesqibHass padora: BrerumciaeHuss W mpeoOpa3oBaHMUSL. 2
I'eoMeTpus Ha UIOCKOCTH
4.IIpakTnyeckoe 3ansitue Ne3: YpaBHEHUS 1 HEPABEHCTBA. 2
Pasnes 2 IlpsiMble U IJIOCKOCTH B MpocTpaHcTBe. KoopaAuHaThI M BEeKTOPHI B MPOCTPAHCTBE 30/4
Tema 2.1. OcHoBHbIe nOHATHS cTepeomeTpuu. | Comep:kaHue 2
Pacrnonoxenue nNpsiMbIX U INIOCKOCTEN CamocrositenbHast pabora: Ilpeamer crepeomerpun. OCHOBHBIE 2
NOHATHS (TOYKa, MpsiMast, IUIOCKOCTb, MPOCTPaHCTBO). OCHOBHBIE OK 01, OK 03, OK 04,
aKCHOMBEI cTepeoMmeTpun. llepecekaromuecsi, mapawieIbHbIE U OK 07
CKpEILINBAOIINECS TpsIMBIE. [Tpusnak "u CBOMCTBO
CKpeLIMBAIONINXCS NPsIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPEI
Tema 2.2. IlapannenbsHOCTb NpSAMBIX, IpAMoil | Conep:kaHue 8
U IJIOCKOCTH, TIOCKOCTEN CamocTrosiTetbHas padora: [lapamiensHble IpSAMbIe U TUIOCKOCTH. 2
Onpenenenne. Ilpusnak. CsoiictBa. I[lapamiensHble IUIOCKOCTH.
Onpenenenue. [IpuszHak. CBoiicTBa.
5.TI;Tpa3)1p u ercI)) anemeHTHl. CBOMCTBA MPOTUBOIIONOKHBIX TpaHei 2 OK 01, (())If( %?;’ OK 04,
Y JIMaroHajeil napauienenurena.
CamocrositenbHasi padora: Terpasap u ero anemeHTsl. Pemenue 2

3ama4
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CamocrositenbHast padora: [loctpoenue ceuenuil. Pemenue 3amau

Tema 2.3. IlepneHIuKyIsIpHOCTh MPSAMBIX,

MPAMOM U TIOCKOCTH, TNIOCKOCTEH

Conepxanue

CamocrosiTenbHasi  padora: [lepnenaukynspHble  MpsIMBIE.
[TapannensHple  NpsiMble, NEPHEHIUKYSIPHBIE K  IUIOCKOCTH.
[Ipu3HaK neprneHANKYISIPHOCTH NPSIMOI U IIIOCKOCTH

Tema 2.4. IleprneHauKyasp W HakKJIOHHas.

TeopeMma o Tpex MepreHANKYIIpax

Conepxanue

6. [lepmenmukynsp u  HakioHHas. Teopema O  Tpex
NEPHEHAMNKYIIApaX. YTol MeXAy OpsIMOM M IUIOCKOCTBIO. YTOJ
MeXy IockocTsAMU. [lepneHauKynspHble miIockocTH. PaccTosHus
B IIPOCTPAHCTBE

Tema 2.5. KoopamuHatel u BekTopsl B | Conep:kaHue

MIPOCTPAHCTBE CamocrosiTeibHasi  pabdora:  JlekapToBel  KOOpDAMHATHI B
npocTpaHcTBe. BekTopsl B npoctpaHcTBe. CloK€HHE U BBIYUTAHUE
BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHCJIO.
7.IlpakTuyeckoe 3ansitue Ned: CkaixsipHOEe TPOU3BENCHUE
BEeKTOpOB. [IpocTeiiine 3a1a4n B KOOpAUHATaX

Tema 2.6. Ilpsamble u maockoctd B | Comep:kaHue

MPaKTHIECKHUX 3a/a9ax CamocrosiTeibHasi padota: B3zanMmHOE pacmoliokeHHE MNPSIMBIX B
npoctpancTBe.  [lapamnenbHocTh  MpsIMOM  H TUIOCKOCTH,
NapaJyIeIbHOCTb INIOCKOCTEH, IEPIEHANKYIISIPHOCTD IIIOCKOCTEH.
CamocrosiTenbHasi padora: PacnonoskeHue NpsMbIX U INIOCKOCTEN
B OKpYyXaroleM Mupe (Ipupoje, apXuTekType, TexHuke). Permenne
NPAaKTUKO-OPHUEHTUPOBAHHBIX 3a]a4

Tema 2.7 Pemenune 3agau. Ilpsmeie wu | Comep:kaHue

IJIOCKOCTH, KOODJMHATBI M BEKTOPBl B | 8. PacmonoxkeHue NpPSIMBIX W TUIOCKOCTEH B TPOCTPAHCTBE.

MIPOCTPAHCTBE

[leprnieHAUKYISAPHOCTS W MAPANIENBHOCTh HPAMBIX M IUIOCKOCTEH.
JlekapToBEl ~ KOOpIMHATBl B TNPOCTpPAHCTBE. BekTopsl B
npoctpaHcTBe. CHOXKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BeKTOpa Ha uncio. KoopauHate! BekTopa

CamocrosiTeTbHAsA pa6oTta: [lepieHANKYISIPHOCTD u
napajjieNbHOCTh MpSMBIX W IuIockocTei. [Ipocreiimme 3agaum B
KOOpJIMHATaX.

CamocrosiTenbHass padora: KoopanHaTel BEKTOpa, PAacCTOSHHE
MCXKAY TOYKaMH, KOOPANHATBI CEPEANHBI OTPE3KaA

OK 01, OK 03, OK 04,
OK 07
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9.0IpakTuyeckoe 3aHaTue NeS: CkansipHoe NPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX, YroJd MEXAY BEKTOPaMH, YTOJ MEXIy
MPSIMOH ¥ ITIOCKOCTBIO, YTOJI MEXKITY IIIOCKOCTSIMHU

Pasnes 3. OcHoBBI TpUroHOMeTpuM. TpHUronoMerpuyeckue GyHKIUH 26/10
Tema 3.1 Tpuronomerpuyeckue ¢yHkuun | CoaepkaHue 2
IIPOM3BOJIBHOTO yIJIa, YHUCIIa 10. Pammannas wmepa yrma. [loBopoT TOYKHM BOKpYr Hadana 2
koopauHat. OrmpeneneHue CHHyca, KOCHHyCa, TaHT€HCa W
KOTaHTeHca. 3HaKd CHHYyCa, KOCHHYCa, TaHI'€HCa W KOTaHTeHca o
YEeTBEPTAM. 3aBUCHUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
Y KOT@HI€HCOM OJIHOT'O M TOTO )K€ yIJa
Tema 3.2 OcHoBHBbIe TpHroHoMeTrpudeckue | Comep:kaHue 4
TOXJIECTBA CamocrosiTetbHasi padota: TpuUroHOMETpHUECKHE TOXKIECTBA. 2
CuHyc, KOCHHYC, TAHI€HC U KOTaHr.eHc YIJIOB 0L M - O _ OK 1, OK 2, OK 3, OK 4,
11. HNpakTtuyeckoe 3ansatue Ne6: IIpeoOpazoBaHus MpocTEHIINX 2 OK 5
TPUTOHOMETPUYECKUX BBIPAKCHHH.
Tema 3.3 Tpuronomerpudeckue ¢pyHkuun, ux | CoaepkaHue 10
CBOHCTBa U rpad)uku CamocrosiTesqibHasa padora: OOnacTb omnpeneneHus 1 MHOXKECTBO 2
3HaUEHUH TPUTOHOMETpUYECKUX (yHKIHA. YETHOCTh, HEUYETHOCTD,
NEPUOJUYHOCTh TPUTOHOMETPHUECKUX (PYHKIHH.
12. CpoiicTBa 1 rpaduku QyHKIHMHA y = cOS X, Yy =SIN X, y =tg X, y = 2
ctg X.
13. lIpakTnyeckoe 3ansitue Ne7: Cxxatue U pacTsbkeHUe rpaduKoB 2
TPUTOHOMETPUYECKUX (QYHKITHIA.
CamocrosiTeTbHAsA padora: [IpeobpazoBanne  rpaduKoB 2
TPUTOHOMETPUUECKUX (PYHKIUH
14. TIpaktnyeckoe 3ansitue Ne8: IIpeoOpasoBanue rpapuKoB 2
TPUTOHOMETPUYECKUX (PYHKITUH
Tema 3.4 OO6patabie Tpuronomerpudeckue | Comep:kaHue 2
GbyHKIIIH CamocTosiTeibHasg padora:  OOpaTHbIE TPUTOHOMETPHUYECKHE 2
¢ynkuun. Mx cBolicTa u rpaduku.
Tema 3.5 Tpuronomerpudeckue ypasHeHus u | Comep:kaHue 4 OK 1, OK é’KOSK 3, OK 4,
HEPaBEHCTBA 15. MpakTuyeckoe 3ansaTue Ne9: YpaBHeHue cos X = a. YpaBHEHHUE 2
sin Xx = a. YpaBHeHue tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THIIOB.
CamocrosiTenbHasi  padora: PemieHne  TPUTOHOMETPUYECKUX 2

YPABHEHUI OCHOBHBIX THIIOB: INPOCTEUININE TPUIOHOMETPHUECKUE
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YpaBHEHUS, CBOISIINECS K KBaJIPAaTHBIM., PEIIAeMbIC Pa3IOKCHUEM
Ha MHOXHTEIH, OXHOponHbIe. lIpocTeiimme TpUTrOHOMETpHYECKHe
HEPAaBEHCTBA

Tema 3.6 Pemenune 3amad. OcHoBel | Comep:kaHue 4
TPUTOHOMETPUH. Tpuronomerpuueckue | CaMoCTOSITEILHAS pa6ora: [IpeoGpazoBanue 2
¢byHKINU TPUTOHOMETPUYECKUX BBIPAKCHUH.
16.IIpakTnyeckoe 3auaTue Nel(: PerieHne TpPUrOHOMETPUUECKUX 2
YpaBHEHUH W HEPAaBEHCTB, B TOM YHCIE C UCIOIb30BAHHEM CBOICTB
GyHKIMIH
Paznen 4. Crenenu u kopuu. CTeneHnas, nokazarejibHasi U Jorapupmuyeckast QyHKINU 44/14
Tema 4.1 Crenennas ¢ynkuus, ee cBoiictBa. | CoaepxkaHue 4
[TpeoGpasoBanue BBIPOKEHUH C KOPHAMH N- | CamocTosiTe/ibHasi pagora: [loHATHE KOpHA N-0if CTeNeHH H3 2
O CTENEHH JIEUCTBUTEIBHOrO 4ucia. DyHKIUU y = VX n WX cBoiicTBa u
rpadukm.
CamocronTeqbHasi padora: CBoiicTBa KOpPHA N-Oi CTEIEHU. 2
[TpeoOpa3oBaHue NPPATMOHATLHBIX BEIPKEHHN
Tema 4.2 CaoiicTBa CTEIEHU ¢ | Conep:xanne 4
panuoHaIbHbIM u JEUCTBUTENBHBIM | CaMocTosiTeIbHAsE padoTa: [lOHSTHE CTENEHH C PAlMOHAIBHBIM 2
MoKa3aTessiMu nokasareneM. CreneHHble GYHKINH, X CBOMCTBA U rpaduKu
17.IlpakTnyeckoe 3anaTue Nell: CreneHHble QYHKIOUM, HX 2
CBOWCTBA U TpaduKH
Tema 4.3 Pemenune wuppaunonansHbiX | Comep:kaHue 4 OK 01, OK 02, OK 03,
ypaBHEHHiA CamocronTeabHasi padora: PaBHOCHIEHOCTh HMPPALMOHAIIBHBIX 2 OK 05, OK 07
ypaBHeHUH. MeTobl NX pEIIEHUS
18. IIpakTHyeckoe 3aHATHE Nel2: PaBHOCHITEHOCTE 2
UppalrOHAIbHBIX YpaBHEHUHA. MeTopl HX peleHus
Tema 4.4 llokazatenvHas ¢ynkausa, ee | Coaep:kaHue 6
cBoiictBa. IlokasartenbHele ypaBHeHHMs H | 19. CreneHb ¢ NPOU3BOJBHBIM JICHCTBUTEIHHBIM IOKA3aTEICM. 2
HEepaBeHCTBA OnpeeneHne oKazaTelbHONH (YHKIIMU U ee CBOICTBA. 3HAKOMCTBO
C IPUMEHEHHEM M0Ka3aTeIbHOH QyHKIMH.
CamocrosiTenbHasi padora: Pemenue moka3aTeNbHBIX YpaBHEHHH 2

METOJIOM YpaBHMBAHHUs IOKa3aTeJed, METOJIOM BBEJEHUS HOBOM
MEPEeMEHHOM, (YHKIIMOHAIBHO-TpaUUeCKUM MeTOoIOoM. Perienue
MOKa3aTeJIbHbIX HEPABEHCTB
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20.JTpaktnyeckoe 3aHaTHme Nel3: PemieHne moka3aTeNbHBIX 2
YpPaBHEHUH METOJOM YpaBHUBAaHUS I[OKa3aTelei, MEeToI0M
BBEICHUS HOBOW MEPEMEHHOW, (YHKIHMOHAIBHO-TpaduIecKuM
MeTooM. PemieHne nokasaTebHBIX HEPAaBEHCTB
Tema 4.5 Jlorapupm umcna. CsotictBa | CoaepxxaHue 4
sorapuMoB CamocrosiTenbHast  padora: Jlorapudm uwmcma.  CpoiicTBa 2
sorapudmMoB. Onieparus JJorapuhMUPOBAHUS
21.Ipaktnyeckoe 3ansatue Neld: Jlorapupm umcna. CBoiicTBa 2
norapudmoB. Onepanus JorapuGMUpOBaHHUS
Tema 4.6 Jlorapubmuueckas ¢ynknms, ee | Coaep:KaHue 12
cpoiictBa. Jlorapudmudeckue ypaBHeHus, | 22.JlorapudmMuueckas GYHKIHUS U €€ CBOMCTBA. 2
HEpaBEeHCTBA
CamocTtositenibnass  paGora:  Ilonstue  morapuMuUecKoro 2
ypaBHeHus1. Oniepanyisi NOTEHIUPOBAHHS.
23.Tpu OCHOBHBIX METO/a PEIICHHS JOTapU(PMUIESCKUX YPaBHEHUI: 2
¢byHKUMOHANIBHO-TpaUYecKnid, MeTOJ IOTEHUIHPOBAaHMSA, METO[
BBEICHUS] HOBOU nepeMenHoH. JlorapudMuieckne HepaBeHCTBa
CamocTosiTesibHAsi  padoTa:  peuieHus  JIOrapu(MHUUECKUX 2
ypaBHEHUH (YHKIHMOHAIBHO-TPA(QUIECKUM METOIOM, METOAO0M
MOTEHIMPOBAHHUS
24 Ilpaktnyeckoe 3ansitne Nelb: pemenus sorapu)MHUUECKUX 2
YPaBHEHUI METOJIOM BBEJECHUS] HOBOW MEPEMEHHOM.
25.1IpaxkTnyeckoe 3ansitue Nel6: Jlorapudpmuueckne HepaBeHCTBa 2 OK 01, OK 02, OK 03,
OK 05, OK 07
Tema 4.7 Jlorapudmsl B IpUpoJie U TEXHUKE Conepxanue 2
CamocrosiTeTbHAsA padora: [Ipumenenue norapudma. 2
Jlorapudmuyeckas crnupans B npupoie. Ee Marematuueckue
CBOMCTBa
Tema 4.8 Pemenne 3amau. Crenennas, | Conep:kaHue 8
MoKa3aTellbHas u norapudpmudeckast | 26.CreneHnas, nokasarejibHas 1 JorapupMuueckas GyHKIHH. 2
GbyHKIIH
27.PenieHune mMoka3ateibHbIX U JIOTapU(MUUECKUX YPaBHEHHUH 2
CamocrositenbHasi  pabora: CreneHHas W IOKa3aTesbHAs 2
¢ynkuun. Pemenne ypaBHeHui
28.IIpakTnyeckoe 3aHsITHE Nel7: [Noka3aTenbHas u 2

norapudmudeckas pynkunu. Pemenne ypaBHeHui
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Paspea 5. [lponsBoanas u nepBoodpa3Hasi GyHKIHH 50/8
Tema 5.1 Ilonarue npomsBogHoi. @opmyiel | Conep:kaHue 4
u ripaBmita qudpepeHInpoBaHms 29. Tlpupamenue aprymenrta. [Ipupanienue QyHKIUH. 3anadd, 2
NPUBOASIIME K TIOHATHIO  MPOM3BOIHOM. vOnpe,uenem&e OK 01, OK 03, OK 04,
MPOU3BOJAHON. AJTOPUTM OTBICKaHUS TPOHM3BOAHOW. Dopmyiibl
OK 06, OK 07
nuddepennmponanus. [Ipapmna quddepeHITnpOBaHIS
CamocTosiTeTbHAsK paoora: Haxoxnenune TIPOM3BOTHBIX 2
CTETEeHHBIX (QYHKIUH
Tema 5.2 [loHsITHE O HEMPEPHIBHOCTH Conepxanue 4
¢bysaxn. MeToq HHTEpBajoB CamocrtosTenbHasi padora: [loHsTne HempepbIBHOW (YHKIIHH. 2
CsaoiicTBa HenpeprsiBHOHN (PpyHKITHH. CBSI3b MEXKAY HETPEPHIBHOCTHIO
u quddepeHIupyeMocThi0 PYHKIMKA B TOYKE. AJTOPUTM PEICHHS
HEpPaBeHCTB METOJOM MHTEPBAJIOB
CamocrosnTeqibHasi padora: PemieHNs HEpPaBeHCTB METOAOM 2
WHTEPBAJIOB
Tema 5.3 'eomeTpuyieckuii U PU3NICSCKUIA Conepxanue 8
CMBICIT IPOU3BOAHOM 30. TI'eoMeTpuyeckuil CMBICT MPOU3BOAHONW (PYHKIHUU — YIJIOBOH 2
KOA(UITMEHT KacaTeNbHOU K rpaduKy (QYHKIINH B TOUKE.
CamocrosTesibHasE padoTa: YpaBHEHHE KacaTeNbHON K TpaduKy 2
(pynKus. OK 01, OK 03, OK 04,
CamocrosiTetbHasi padoTa: AJNTOPUTM COCTaBJICHHS YPaBHEHHUS 2 OK 06. OK 07
KacaTeJbHOH K rpaduky dyHKImn y=f(x) ’
3l.JIpakTuuyeckoe 3ansitue Nel8: VYpaBHeHue KacaTenbHOH K 2
rpadpuky  QyHKIUH.  AJNTOPUTM  COCTABJICHUS  ypaBHEHUS
KacaTeJbHOH K rpadguky QyHkimn y=f(X)
Tema 5.4 MoHotoHHOCTh (QyHKIMH. Touku | Conep:kaHue 2
JKCTpEeMyMa 32. Bo3pacranue u yObiBaHHe (PYHKIIMH, COOTBETCTBHE BO3PACTaHUS 2
1 yObIBaHUs (QYHKIIUH 3HAKY ITPOU3BOJHOMN. 3a1a4l HA MAKCUMYM U
MUHHMYM. AJTOPUTM HCCIe0BaHKUs (QYHKIMA U TIOCTPOCHHS e
rpaduka ¢ TOMOLIbIO MPOU3BOJHON
Tema 5.5 MHccnenoBanme ¢ynkunii u | Comep:kaHue 4
nocTpoenne rpaduKos CamocrositesibHasi  padora: MccriemoBanue — GyHKUMHM — Ha 2
MOHOTOHHOCTb ¥ ITOCTPOCHUE IPahUKOB OK 01, OK 03, OK 04,
33.IpaxkTuuyeckoe 3auaTue Nel9: [Tocrpoenue rpadukoB (yHKIHI 2 OK 06, OK 07
Tema 5.6 Hawmbonpmee u HaumeHbluee | CoaepikaHue 2

27



3Ha4YeHUs PyHKIUN

34. HaxoxjeHne HauOOJNBIIETO W HAUMCHBIIETO 3HAYCHUUN
GyHKIMA, mocTpoeHrne TpadWKOB C WCIOIH30BAHWEM armapara
MaTeMaTHYECKOTO aHAIN3a

Tema 5.7 Haxoxnenne ontumanbHoro | CoaepixaHue 4
pesyipTata C IOMOLIBIO IPOM3BOAHOM B | CamocTosiTesibHAsi padoTa: Hanmenbiiiee u HauboJblee 3HAUCHUE 2
MPAKTUYECKUX 3afadax ¢byHKIMT
CamocrosiTeibHast padoTa: HanMeHpiree 1 HanOoJIbIIIee 3HAYCHNC 2
GyHKIH
Tema 5.8 IlepBoobpasnas ¢pynkuuu. [Ipasuna | Coaepixxanue 4
HaXOXKJICHHS [IEPBOOOPA3HBIX 35. O3HakOMJICHHE C TOHSATHEM WHTETrpajia U MEpBOOOPa3HOW s 2
¢ynkumn  y=f(x). Tabmmma  dopmyn  ans  HaXOXKACHUS
nepBooOpa3HbIX. M3yueHue npaBusa BEIYUCICHUS IEPBOOOPA3HOM
CamocronTeqibHasi  pabdora: Pemenme 3amadu Ha  CBI3b 2
nepBoOOpa3HON M ee MPOW3BOAHON, BBIYHCICHHE IEPBOOOpPA3HON
JUTS TAaHHOW (DYHKIIUY.
Tema 5.9 Ilnomans  kpusoiuHeiiHoil | Coaep:kaHue 6
tpanenuu. ®opmyna Hetotona — JleitOHuIa 36.3amaun, MPUBOIAIINE K MIOHATHIO OTPEAEIICHHOTO HHTErpaia — o 2
BBIYMCIICHUM TUIOLIAAM KPUBOJIMHEWHOW Tpaneuuu. IloHAtue
OnpenenéHHOro MHTErpaa.
CamocrosiTesqibHass padora: ['eomerpuueckuil u  Quznyeckuit 2
CMBICT ompeJiesieHHoro naTerpana. @opmyna HerotoHa — JleliOHmIA.
37. Pemenune 3amay Ha TpUMEHEHHE HMHTETpajia JJsl BBIYMCICHUS 2
(bU3NYECKUX BEMYMH M TUIOMIA e
Tema 5.10 Pemenne 3amau. IlpousBonnas u | Conep:xkaHue 12
nepBooOpasHas QyHKIUH. CamocrosiTeTbHAs padora: Dopmysl u npaBuiIa 2
OK 01, OK 03, OK 04,
nuddepeHnrpoBanus. Pemenve 3anau OK 06. OK 07
CamocTosiTesqibHasa padora: VccienoBanue QyHKIHA ¢ TOMOIIBIO 2 ’
MIPOU3BOJIHOM.
CamocTrosiTesqibHasA padora: Hanbonbiee 1 HanMeHblIee 3HAYSHUS 2
GYHKIIUH.
CamocrosiTeibHast pabora: Brruncnenne mepBoOOpaszHOIL. 2
[TpumeHeHue nepBoodbpa3zHOr
38. IIpakTnueckoe 3anarue Ne20: HaxoxaeHrne HEOMpeIeIeHHBIX 2
WHTETPAJIOB Pa3INYHBIMA METOIAMH
39. IlpakTuueckoe 3ansaTue Ne21l: Pemienvie 3aja4 Ha TpUMEHEHHE 2

HWHTCIrpaJia 1JIs1 BBIYUCIICHUA (I)I/I3I/ILICCKI/IX BCJIIMYMH U nﬂomaz[eﬁ
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Pa3nen 6. MHOTOrpaHHUMKHM M TeJIa BpalleHUust 34/4
Tema 6.1 Ilpusma, mapamnenenwumen, kyO, | Cogep:kaHue 8
nupaMuaa 1 uX CEUCHUs 40. Ilpusma (HaKIIOHHAs, IpsMas, MpPaBUIbHAsI) U €€ BJIEMEHTHI. 2
[Napamnenenmmen. CBoiicTBa MPSMOYTOJNBHOTO TapalIeNenIeIa.
Ky®0.
CamocTosiTesibHast  padoTa: [upamuna wu e€ >IEMEHTHI. 2
IIpaBwibHas nupamMuaa
CamocrosiTeibHast  padora: Ilpmma wum  e€  DIEMEHTHL 2
[Mapannenenunen. Ky6.
CamocrosiTesqibnass  padora: Ilupammga u  e€  DIIEMEHTHI 2
IIpaBunbHas nupamuaa. [locrpoeHne npaBUIBHBIX MHOIOTPAHHUKOB
Tema 6.2 IlpaBunbHbie MHOrorpaHHuKd B | Coaep:kaHue 4
KU3ZHU CamocrosiTeibHast  pabora: [Inomane  MOBEPXHOCTH 2
MHororpaHukoB. Ilpocreiinne koMOMHAIMKM MHOTOTPaHHHUKOB.
CamocrosiTeibHast ~ padoTa: Brruucnenne — 3neMEHTOB 2
MPOCTPAHCTBEHHBIX (uUryp (pé0pa, nuaroHanu, yrisl). [IpaBuibHbIC
MHOTOTPAHHHKH OK 01, OK 04, OK 06,
Tema 6.3 UHwiunnp, koHyc, map u ux | Coaep:xkaHue 8 OK 07
CEYEeHUS 41. lunuaap, koHyc, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO 2
KpPYroBOTO HWJIMHAPA, MPSIMOTO KPYroBoro konyca. M3zo0Opaxenune
TeJI BpaLIeHUs Ha TJIOCKOCTH.
CamocrosiTesqibHass  padora: IlpencraBnenne 00 yce4€HHOM 2
koHyce. CeveHus KoHyca (mapaieTbHOE OCHOBAHHUIO M ITPOXO/ISIIEe
yepe3  BEpUIMHY), CEYeHUs IWIMHApa (MapaulenbHO U
NEPIEHIUKYISIPHO OCH), CeUeHHMsX mapa. Pa3Béprka mmiamHapa u
KOHyca
CamocrositenbHass padora:  Iunuanp, xonyc. Haxoxaenue 2
TUIOIA/IM TOJHOHM M OOKOBOW MOBEPXHOCTH IIMIIMHIPA
42. Cdepa n map. HaxoxneHue muomanud mosHOW H OOKOBOH 2
MOBEPXHOCTH KOHYCa U 1apa
Tema 6.4 O0bembl 1 miomaan nmosepxuocreit | Cogepkanue 2
Ten 43. OObeM mnpsMoyroiasHOro mapauienenunena. OOvem KyoOa. 2

OOvembl TpssMol Tpu3Mbl W HUIMHAPA. OOBEMBI MUPAMHUIBI U
koHyca. O0bem mapa
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Tema 6.5 [Ipumepsr cummetpuii B npodeccun | Coaepxanue 4
CamocrosiTetbHAasi  padoTa: IlonsaTne o cumMmerpuu B 2
mpocTpaHcTBe (IIEHTpallbHAsI, OcCeBas, 3epKaibHas). O0oOmeHne
NPEACTABICHUI O MpaBWIBHBIX MHOTOTPaHHUKaX (TeTpas’ap, Kyo,
OKTadAp, JOACKadAP, UKOCAIP).

CamocrosiTeibHast  padora: llomatme o  cuMMeTpud B 2
npoctpancTBe. OO000mIeHWEe TPENCTaBICHUH O  IMPaBHILHBIX
MHOTOrpanHuKkax. Ilpumepsl cummeTpuii B mpodeccun

Tema 6.6 Pemenune 3agau. Muororpannuku u | CoaepixaHue 8

TeJla BpallleHHA CamocrosiTenbHass padora: OObeMBbl W IUIOMIAAW TTOBEPXHOCTH 2
MHOTOI'PaHHUKOB
CamocrosiTeibHAsA padora: [Tnomane MTOBEPXHOCTH 2
MHOTOI'PaHHUKOB. BbIUnClIEeHHE 3J€MEHTOB IPOCTPAHCTBEHHBIX
duryp
44, TlpakTuyeckoe 3ansaTHe Ne22: CeyeHue KoHyca (MapajuiesibHOS 2
OCHOBAHHIO M MTPOXOJISIIIEe Yepe3 BEPIINHY), KOHUUECKHE CeUSHHS
45.I1paktuyeckoe 3aHaTHe Ne23: OObeMbl W  IUIOMIAIH 2
MOBEPXHOCTH MHOTOI'PAHHUKOB U TEJI BpaIllCHHS

Pa3nen 7. DnemMeHTHI TEOPHU BePOATHOCTEH H MAaTEMATHYECKOI CTATHCTHKHI 30/6

Tema 7.1 CoObiTHe, BepoATHOCTH coObiTHs. | CoaepikaHue 6

CrioxeHne u yMHOKEHHE BEPOATHOCTEH 46. CoBMmecTHBIE M HECOBMECTHbIE cOObITHSI. TeopeMbl O 2
BEPOSITHOCTH CYMMBI COOBITHIA. Y CJIOBHAs! BEPOSITHOCTb. OK 02, OK 03, OK 05
CamocTosiTesibHAsA padoTa: 3aBUCHMBIE U HE3aBUCHMBIE COOBITHSL. 2
TeopeMbl 0 BEPOSITHOCTH MPOU3BEACHUS COOBITUI
CamocrositeibHast padora: CoBMECTHBIE U HECOBMECTHBIC 2
coObITHs. TeopeMbl 0 BEpOSATHOCTH CYMMBI COOBITHH. Teopembl 0O
BEPOSITHOCTH NPOU3BEACHUS COOBITUI

Tema 7.2 BepositHocTh B nipodeccuonansheix | CopepkaHue 6

3a1aqax CamocrosiTesqibHaag padora: OTHOCUTENbHAS YacTOTa COOBITHS, 2
CBONCTBO €€ YCTOMYHBOCTH.

47. Craructuyeckoe ompeneneHue  BeposTHOcTH.  OueHka 2
BEPOSITHOCTU coObIThs. Kitaccuueckoe onpeiesieHie BEPOSITHOCTH OK 02, OK 03, OK 05
CamocrosiTeibHasi padora: OTHOCHUTENbHAsS YacTOTa COOBITHS, 2

CBOICTBO ee ycToHunBOCTH. O1IeHKa BEPOSTHOCTH COOBITHS
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Tema 7.3 JluckpeTHas cimydaiiHas BennuuHa, | Comep:kaHue 4
3dKOH €€ pacIpeaCICHUA CamocrosiTenbHasi  pa0ora: Bugel  cioyyailHBIX — BEJIMYMH. 2
Ornpezaenenne JUCKPETHOM CIy4ailHOM BETUYUHBL.
48.I1pakTuyeckoe 3aHsaTHe Ne24: 3akoH  pacmpec/IeHUs 2
JIUCKPETHOMH ciy4aiiHOH BenU4YMHbI. E€ YMCIIOBbIE XapaKTEpUCTHKU
Tema 7.4 3amaun  maremarudeckoi | Comep:kanmue 6
CTaTUCTHKH. CamocTosiTesIbHAN pabora: [epBuynas o0paboTka 2
CTaTUCTUYECKUX JaHHBIX. YHCIIOBBIE XapaKTEPUCTHKH (CpeaHee
apu(METHIECKOE, METHAHA).
49. TlepuuyHas o0OpabOTKa CTATUCTHUYCCKUX JAaHHBIX. UUCIIOBBIC 2
XapakTepucTUKu (pa3Max, aucrepcus). Pabora ¢ Tabmuramu,
rpadukamu, AEarpaMMaMu
50. IMpaktuyeckoe 3ansaTHe Ne25: UYuciioBble XapaKTEpUCTUKU 2
(cpennee apudmMeTuieckoe, MeIMaHa, pa3max, aucrepcus). Padora ¢
Tabimiamu, rpa@ukaMu, IuarpaMMaMiu
Tema 7.5 DnemeHTHl TeopuH BepoaTHocTed U | Conep:kaHue 8 OK 02, 0K 03, 0K 05
MaTeMaTHYeCKOM CTaTUCTUKU CamocrosiTenbHass padora: JluckpeTHas ciydaiiHass BeJIWYHHA, 2
3aKOH €€ pachpeaeeHHs..
51. 3agauu MaTeMaTU4ECKON CTaTHCTUKU. 2
CamocrosiTesqibHass  padora: Buuel  coObITuil, BEpOATHOCTH 2
coObITHii. ClIO)KEeHNE U YMHOKEHHE BEPOSITHOCTEH.
52.I1pakTuyeckoe 3aHaTHe Ne26: JluckperHas ciydaiiHas 2
BEIMYMHA, 3aKOH €€ paclpelnesieHus. 3ajadd MaTeMaTH4ecKOu
CTaTUCTHKH.
Bcero: 232
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3. YCJIOBUA PEAJIMBALIMU JUCHUIIJIMHBI

3.1. Jlns peanmuzanuu TPOrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI
CJIEIyIOIINE CIIEIUAIbHbIC TOMEIICHUS:

Kabuner, ocHameHHbI B COOTBETCTBHH C 1. 6.1.2.1 00pa3oBaTeIbHOW MPOrpamMMBbI IO
crenransHocTH 36.02.01 Berepunapusi.

3.2. UnpopMmannoHHOe obecnedeHne peajn3alui NPorpaMMbl

Jlnst peanuzanu porpaMmbl  OMOIMOTeUHbIH (OHJ 00pa3oBaTENbHON OpraHU3aAIuN
YKOMIUIEKTOBAH MMEYaTHBIMU H/WIIM 3JEKTPOHHBIMH 00pa30BaTEIbHBIME U MH(DOPMAIIMOHHBIMU
pecypcamu, U1l o0ecriedeHus 00pa3oBaTeIbHOTO MpoIlecca.

3.2.1. OcHOBHBIE TeYATHLIE U3AaHUA
IleuyaTHBIX M31aHUI HET

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3aAHUS
1. Koznos, B. B. Maremaruka : anreOpa ¥ Hayajla MareéMaTHYECKOI'O aHajau3a, FeoMEeTpus :
yuebHuk Juia 10 kinacca o61eodpazoBaTenabHbIX opranuzanuil. ba3oBelii u yriyOn€éHHbINH ypOBHU
/ B. B. Koznos, 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. (PI'OC.
WNunoBammonnas mkoma) - ISBN 978-5-533-01648-3. - Tekcr : anekrponnsii // DBC

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

2. Koznos, B. B. Maremaruka : anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIHM3a, TEOMETPHUS :
yuebHuk i 11 knacca. ba3osblil u yrimy6nénnsiii yposuu / B. B. Kosnos, A. A. Hukurtun, B.
C. BermonocoB u p. ; 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 : anmekrponssii / DBC "Koncymaprant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785533016490.html . - Pexum gocryma : 10
TIOJTTIHICKE.

3. Hamasa, A. A. Marematuka : yueOnuk / A.A. Jlanasu. — 3-e uza., ucmp. u gon. — MockBa :
NHOPA-M, 2023. — 544 ¢. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-16-
012592-3. - Tekcrt : snekrponusii. - URL: https://znanium.com/catalog/product/1891827. —
Pexxum noctymna: mo nmoamucke.

3.2.3. lonoJHUTEIbHbIE HCTOYHHKH
1. IOxno, H. C. Marematuka : yue6Huk / H.C. FOxHo. — Mocksa : UHOPA-M, 2023. — 204 c.
— (Cpennee mpodeccuonanpHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Texct : snektponnsiid. - URL: https://znanium.com/catalog/product/1906092. —
Pexxum noctymna: no noamnucke.
2. bapaymkuH, B. B. Maremaruka. DieMeHTHI BBICIIICH MAaTEMaTHKY : YIeOHUK : B 2 ToMax. Tom
1 / B. B. bapaymxkun, A. A. IIpokopseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304 c. —
(Cpemnee mpodeccnonanibHoe oOpaszoBanue). - ISBN  978-5-906923-05-9. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/1235904. — Pexum moctyma: 1o
MOJIITUCKE.
3. bapnymikun, B. B. MaremaTuka. D1eMeHTHI BbICIIeH MaTeMAaTUKH : Y4eOHUK : B 2 ToMax. Tom
2 / B.B. bapnymkun, A.A. IIpokodpreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c. —
(Cpennee mpodeccuonanbnoe obOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr
anekrpounsii. - URL: https://znanium.com/catalog/product/1817031. — Pexxum mocryma: 1o
HOJITUCKE.
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4. Kaazuk, 1O. SI. Maremarnyeckuii cinoBaps / Kaasuk 1O. 5. - Mocksa : DU3SMATIINT, 2007. -
336 c. - ISBN 978-5-9221-0847-8. - Tekcr : anexrponnsiii / IbBC "Koncynbrant cryaeHra :
[caitir]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Pexum
JOCTYTIA : IO MOJITUCKE.

5. MaremaTka B IIKOJE : HAay4dHO-TEOPETUYECKUH M METOAMYECKUH >XypHail. - Mocksa :
[lIxonpHass mpecca, 1924. - Beixomgutr 10 pa3 B roxm. — ISSN 0130-9358. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. CoBpemennsbie mpodeccroHansubie 0a3bl qaHabx (MOC OMI'AY-Moodle).

7. DIeKTpOHHO-OMOIMOTEeUHas cucTeMa «Znanium.comy http://znanium.com/

8. DnekTpoHHO-OMONIHMOTEYHAs cHcTeMa u31aTenbeTBa «Jlanby https://e.lanbook.com/

9. DnekrponHo-OubNMMOTEYHAsA cucTeMa «KoHCynbTaHT cTynentay http://www.studentlibrary.ru
10. CnpaBounas npaBoBas cucrema Koncynbrant [Tmtoc http://www.consultant.ru/

11. VuauepcanbsHast baza lanneix UBUC https://eivis.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHbI

Pe3yabTaThl 00yueHHs

Kputepun onenku

MeToabl OLIeHKH

Oo01mme

-B wacti TpymoBOro BOCIIUTAHUS: - TOTOBHOCTh K TPYIYy, OCO3HAHHUE
IIEHHOCTH MacTePCTBa, TPYI0IIO0UE;

- TOTOBHOCTh K aKTHBHOHW JESITCIbHOCTH TEXHOJOTUYCCKOH U
COLIMAJIbHON  HAMpaBICHHOCTH, CIIOCOOHOCTh  HHHMIIMHPOBATH,
TJIAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHSATh TAKYIO JACITCIHHOCTH;

- UHTEPEC K Pa3Iu4HbIM chepaM MpodeCCUOHAIBHON NeSTeIbHOCTH,
OBnajicHue  yYHUBEPCAIGHBIMH  y4eOHBIMU  TTO3HABATEIHLHBIMU
JIEUCTBUSAMU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- caMOCTOATENLHO (HOPMYIHPOBATh M aKTyaJH3HPOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBCHHBIH TNPU3HAK WJIX OCHOBAaHHUS JIJIS
CPaBHEHUS, KTacCU(UKAIIUU 1 0000IICHYS,;

-OTIPE/ICISITh el eATSIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
HX JTOCTHKEHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH M HPOTHBOPEUHUS B PacCMaTPUBAEMBIX
SIBIICHUSX

- BHOCHTb KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHUEC
PE3YJILTATOB 1IENISIM, OLICHUBAThH PUCKH TIOCIICICTBUH NEATEIBHOCTH;
-pa3BHBaTh KPEATHMBHOE MBIIUICHUE IPU PEIICHUM JKU3HEHHBIX
mpobiieM

0) 0a30BbIE HCCIICIOBATEILCKUC ACUCTBU:

-BJIaJICTh HABBIKAMH Y4eOHO-HCCIICJIOBATEIBCKOW M  IPOCKTHOMN
JIeSITENIbHOCTH, HABBIKAMH Pa3peIieHus! MpooIeM;

-BBISIBJIATh TPUYUHHO-CIICJICTBCHHBIC CBS3M W  aKTyalM3HPOBATh
3ajJlauy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS, HAXOJAUTh apPTyMEHTHI JIJIS
JIOKA3aTeNIbCTBA CBOWX YTBEPXKACHWH, 3aJaBaTh MapaMeTphl U
KPUTEPHU PEIICHHUSI;

-aHaJIM3UPOBaTh MOJYUYCHHBIC B XOJI¢ PEIICHHUS 3a]a4d Pe3yJIbTaThl,
KPUTHYECKH OIEHUBaTh WX JOCTOBEPHOCTh, IPOTrHO3UPOBATH
W3MEHCHHUE B HOBBIX YCIIOBHSIX;

- YMeTh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO
00J1aCTH JKM3HEAEITENLHOCTH,

-yMeTh MHTETPUPOBATh 3HAHHS U3 Pa3HBIX MPEIMETHBIX 00JacTeil;
-BBIJIBUTAaTh HOBBIC WJICH, MpeljiaraTh OPUTMHANBHBIE TOAXOMBI U
pEIIeHUsT U CIIOCOOHOCTh MX HCIIOJIb30BaHUS B I103HABATEILHOU U
COILMAIbHON MPAKTHKE

B o0nacTy IeHHOCTH HAYYHOTO TO3HAHUSI:

-c(hOpMHUPOBAHHOCTH MHPOBO33pEHMSI, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM W  OOIICCTBEHHOH
MPAaKTUKH, OCHOBAHHOTO Ha JHAJOre KYJbTYp, CIIOCOOCTBYIOIIETrO
OCO3HAHUIO CBOET'O MECTA B TIOJIUKYIHETYPHOM MUPE;
-COBEPILICHCTBOBAHNE S3bIKOBOH M YHTATEIBCKOW KYJIbTYpPhl Kak
CPEICTBA B3aUMOJICHCTBHS MEX Ty JIIOAbMH U IO3HAHUS MUPA;
-OCO3HaHME I[IEHHOCTH HAy4YHOW JIEATENILHOCTH, TOTOBHOCTh
OCYIIECTBJISATh TPOCKTHYIO M HCCJICIOBATEIbCKYIO JACSITEIbHOCTh
HMHAMBHUIYaJbHO U B TPYIIIIE.
OBnaneHue  yHUBEpPCaIbHBIMU
JCUCTBUSMM:

B) pabota ¢ nHpopManuei:
-BJIaJICTh HABHIKAMHU TMOJNydyeHUS WH(OpPMAIMU W3 HCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIICCTBISITh TIOUCK, aHAJIW3,

y‘l€6HLIMI/I IIO3HABaTCJIIbHBIMHU

OneHka «OTJIHYHO». 3a
rrybokoe W TIOJTHOE
OBJIaJICHHE

coJlepKaHueM y4eOHOTO
Marepuana, B KOTOPOM

00yJaroIuics
OpUCHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIICHTOJIOTHYECKUM U
ophoaruecKumM
MUHUMYMaMH, 3a
YMCHHE HaxOJIuTh U
UCIIOJIb30BaTh
rH(OpPMAIIHIO.

Orenka «XOpOLIO».
Ecnu oOyJaromnuics
IIOJTHO OCBOWJI YIEOHBIN
Matepua, BIIa/IeeT
TTOHSITUUHBIM
anmapaToM,
AKIIEHTOJIOTHYECKAM |
op(ho3MUYECKUM
MUHUMYMaMH,
OpUEHTHPYETCS B
U3yUYEHHOM MarepHalie,
rpaMOTHO n3jiaraer
OTBET, HO B ero ¢opme
AMEIOTCS  OT/AETbHBIE
HETOYHOCTH.

OueHka

«Y/I0BJIETBOPHUTEJIHLHOY
Ecnu  oOyvaromuiics
OoOHapyXHBACT 3HAHUS U
MOHUMAaHHE
TTOJIOKEHHOTO y4eOHOTO
MaTepuana,
MOHATHIHOTO armnapara,
AKIIEHTOJIOTHYECKOTO |
op(hO3MUYECKOTO
MHHHMYMOB, HO
M3JIaraeT WX HEMOIHO,
HETOCJIE0BATENHHO,
JIOITyCKAaeT HETOYHOCTU
B oTpeeTICHUH
MOHSTUH, HE  YyMeeT
JI0Ka3aTeNbHO
000CHOBATh
CYXIEHHUSL.
Ornenka
«HEY/I0BJIETBOPUTEJILH
o». Ecniu obyuarommuiics
UMeeT  pa3po3HCHHEIE,

CBOH

- YCTHBIE U
MTHChMEHHBIC
OIPOCHI Ha
TEOPETHUUECKUX U
MPaKTHYECKUX
3aHSITHAX,

- MPaKTUYECK
W€ 3aHATHI;

— B3aMMHBIN
KOHTPOJIIb npu
pabote B mapax u
MaJIbIMU
rpyImamMu;

- MaTeMaTH4e
CKUH OUKTAHT;

- IO 3aBEPIICHUIO
Kypca
MPOBOJIUTCS
auddepenunpon
AaHHBIH 3a4eT B
paMKax
MIPOMEKYTOYHOM
aTTecTalff
CTyJICHTOB
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CUCTEMAaTH3aIUI0 U UHTEPIPETAINIO HHPOPMAIINY PA3IUIHBIX BHIIOB
1 (HopM TIpeaCTaBICHIS;

-CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (OpMATax C YYETOM Ha3HAUCHUS
nH(GOPMAITUH U 1ICJICBOM ayJAUTOPUH, BRIOUpAst ONTHMATILHYIO GopMy
MPEJCTABICHUS U BU3yaTH3alllH;

-OIICHUBATh  JIOCTOBEPHOCTh, JIETHTUMHOCTH HH(POpMAIUH, e
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYCCKUM HOPMaM;
-HCII0JIB30BaTh CPEICTBAa MH()OPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTHA B PENICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3aIMOHHBIX 33J1a4 C COOIOACHUEM TpeOOBaHUI SPrOHOMUKH,
TEXHHUKHU 0€30MaCHOCTH, TUTUCHBI, PECypcoCcOepeKeHUs, IPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30TTaCHOCTH;

-BIIaJICTh HABBIKAMU PpACIIO3HABAHWS M 3alllUTHl WH(pOpMAaIuy,
MHGOPMAIMOHHOM 0€30MMaCHOCTH JIMYHOCTH

B ob6nacT 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

- chOopMHPOBaHHOCTh HPABCTBEHHOT'O CO3HAHWS, ATHYECKOTO
TIOBEJICHUS;

-CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W NPUHUMATh OCO3HAHHBIC
peUICHUs, OPUEHTHUPYSICh HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

-0CO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOSHHE YCTOWYHBOTO OYAyILETro;
-OTBETCTBEHHOE OTHOIICHHE K CBOWM POJWUTEISIM M (WIH) APYTUM
YJIEHAM CEMbH, CO3[JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHSATHUS
LIECHHOCTEN CEMEWHOW MKU3HU B COOTBETCTBUH C TpagulUAMHU
HaponoB Poccuu;

OBnazeHNe YHUBEPCATbHBIMU PETYISITUBHBIMU JEHCTBUSMH:

a) caMOOpraHu3aIIHs:

-CaMOCTOSITEIFHO OCYIIECTBIATh TO3HABATEIBHYIO JIESATEIHHOCTD,
BEISBIISITH MPOOJIEMBI, CTaBUTh W (HOPMYIHUPOBAaThH COOCTBEHHBIE
3a/1aun B 00pa3oBaTeIbHON NATEHPHOCTH U )KH3HEHHBIX CUTYAIHSIX;
-CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
MMEIONINXCS  pPeCcypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
MpEeANOYTEHUI;

-J1aBaTh OIEHKY HOBBIM CUTYAITUsIM;

crocoOCcTBOBaTh  ()OPMUPOBAHUID M TPOSBICHUIO  IHPOKOH
SPYAMIIMN B PA3HBIX OOJACTSIX 3HAHWH, NMOCTOSIHHO TOBBINIATH CBOM
00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIB:

WCTIONIb30BaTh MPUEMBI Pe(IEKCUH IS ONEHKU CHTYallud, BhIOOpa
BEPHOTO PEILCHUS;

-yMeTh OIIEHWBATh PUCKH M CBOCBPEMEHHO NMPUHUMATEH PEIICHHS TI0
WX CHIDKCHHIO;

B) SMOIMOHAJIbHBIN
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBALIMM, BKIHOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO
LETU U YCIEeXy, ONTUMU3M, HHULIUATUBHOCTh, YMEHHUE JIEHCTBOBATD,
HCXO[IA U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKJIOYAIOIICH CHOCOOHOCTh TMOHHMATh 3MOIMOHAIBHOE
COCTOSIHME  JpPYIHX, YYUTBIBATH €ro IMpU  OCYIIECTBICHUU
KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBHUIO U COIIEPEIKUBAHUIO;
COIMAJTBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWUBATH
OTHOIIIEHUS C APYTHUMH JIOABMH, 3a00THTHCS, TPOSBIATE UHTEPEC U
pa3penath KOH(QIUKTHI

HUHTCIICKT, npezmonaramnmﬁ

-T'OTOBHOCTH K CaMOpa3BUTHUIO,
CaMOOIIPCACIICHUIO,

-OBJIaJACHUEC HaBbIKaMH qu6HO-HCCHCHOB&TCHLCKOﬁ, HpOGKTHOfI n
COLII/IaHLHOﬁ JCATCIIBHOCTH,

CaMOCTOATCIBHOCTHU u

0OeCCHCTEMHBIC 3HAHUS,
HE yMEeT BBIIENAThH
TJIaBHOE u
BTOPOCTENEHHOE,
JOMyCKaeT OIINOKH B
ONpeAeICHUN TOHATHH,
HUCKAXKACT WX CMBICI,
0ecIopsI09HO u
HEYBEPEHHO  W3Jaraer
MaTtepua.
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OBnazeHue yHUBEpCaIbHBIMA KOMMYHUKATHBHBIMU ACHCTBHAMU:

0) coBMeCTHas IeATEIHHOCTD:

-MOHMMaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOH H
WHIWBUAYaTbHON paboThl;

-IPUHAMATh eI COBMECTHOH IESTENbHOCTH, OPraHH30BBIBATH U
KOOPJMHUPOBATh JEHCTBHSA IO €€ JTOCTHKCHHUIO: COCTABIIATH IUIaH
JNCWCTBUM, paclpelensTb pOJM C Y4YeTOM MHEHHHA YYaCTHUKOB
00CYKIIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

-KOOPJMHUPOBATh W BBHINOJIHATE pabOTy B YCIOBHSX PEajbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
-OCYIICCTBIISAITh ~ MO3UTHBHOE  CTPAaTETHUECKOE  TIOBEACHUE B
Pa3MMYHBIX CHUTYyaIUsAX, IPOSBIATH TBOPYECTBO M BOOOpaKEHHE,
OBITh HHUIINATUBHBIM.

OBnazeHne yHUBEpCaIbHBIMU PETyNIATUBHBIMU ACHCTBHAMU:

T') IpUHATHE Ce0s U IPYTHX JIFOJIEH:

-IPUHAMATh MOTHUBBI M apryMEHTHl IPYTHX JIOJACH NpU aHaIn3e
pe3yAbTAaTOB ACATEILHOCTH;

-IPU3HABATh CBOE MIPABO M MPABO APYTHX JIIOACH Ha OIIHOKY;
pa3BHBaTh CIIOCOOHOCTH IIOHUMAaTh MHpP C TIO3HLIUH JAPYTrOro
4eJoBeKa

B 001acTH 3CTETHYECKOTO BOCITUTAHHS

-3CTETUYECKOEC OTHOIICHWE K MHUpY, BKIIOYas O3CTETHKY ObITa,
HAYYHOTO W TEXHUYECKOrO TBOPYECTBA, CIOPTa, Tpyda |
0OIIEeCTBEHHBIX OTHOIICHUIA;

'CHOCO6HOCTB BOCIIpUHUMATDH pa3iin4yHbIC BHUJbI HCKYCCTBA,
TPaJUIIMd M TBOPYECTBO CBOCTO U JPYTUX HApOJOB, OINyIIAaTh
SMOIHOHAIBLHOE BO3ICHCTBHE HCKYCCTRA,

'Y6e)KjleHHOCTB B 3HAYUMOCTU JIAd JIMYHOCTU U O6IHCCTBa
OTEYECTBEHHOTO M MHPOBOTO MCKYCCTBA, STHHYECKUX KYJIbTYPHBIX
TPaJUIMN U HAPOTHOTO TBOPYECTBA;

-TOTOBHOCTH K CaMOBBIPAXCHUIO B PAa3HBIX BHJAAX HUCKYCCTBA,
CTpEMIICHHE TIPOSIBIISTH KA4eCTBA TBOPUCCKOM JIMIHOCTH;

ORJajsicHUE YHUBEPCATIbHBIMA KOMMYHHUKATHBHBIMU JACHCTBHIMHU:

a) obmIeHwHe:

-OCyHICCTBJIATE KOMMYHHKAIIUN BO BCEX C(i)ean JKH3HU,
-pacro3HaBaTh HeBepOAJbHBIE CPEACTBA OOINCHHS, MOHUMATh
3HAYCHUEC COUMAIBHBIX 3HAKOB, PACMO3HABATH  MPEANOCHUTKH
KOH(IMKTHBIX CHTYallUi U CMATYATh KOH(IUKTHI;

-pa3sBepHYTO M JIOTMYHO W3JaraTh CBOK TOYKY 3pEHHUS C
HCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

-OCO3HaHHE 00y4JaromuMucs pOoccHiiCKOM TPaKJaHCKOM
HJIEHTUYHOCTH;

-IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEW MO3ULIMM JIMYHOCTU HA
OCHOBE [JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTENW HapoaoB Poccuiickoit
®depepanuv, UCTOPUICCKUX W HAMMMOHATHHO-KYIBTYPHBIX TPaIUIIHAH,
(hopMUpOBaHUE  CHUCTEMBl  3HAYUMBIX  IIEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTUKOPPYIIMOHHOIO MHUPOBO33PEHMUS, ITPABOCO3HAHMSI,
AKOJOTHIECKON KYJIbTYPBI, CIOCOOHOCTH CTaBUThH IIETH M CTPOUTH
’KM3HEHHBIE IIaHbI;

B uacTtu rpaxaaHcKoro BOCIUTAHHUS:

-OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBa)KEHHE 3aKOHA W MTPaBOTIOPSIKA;

-IPUHATHE TPAIUIMOHHBIX HAIIMOHAIBHBIX, OOIIEYECIIOBEUYCCKUX
TYMAaHUCTUYECKHUX U JEMOKPATUYECKUX [ICHHOCTEH;

-TOTOBHOCTh MIPOTUBOCTOSTH HJIE0JIOTHH IKCTPEMHU3MA,
HaIlMOHaNM3Ma, KCeHO()OOMH, TUCKPUMHHAIUU TIO0 COIUAIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM;
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-TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax
IPaXJAHCKOTO O0IEeCTBa, Y4YacTBOBATH B CAaMOYIPABICHUH B
0011e00pa3oBaTeNbHON  OpraHu3alud W JETCKO-IOHOLIECKHX
OpraHH3aLHUAX;

-yMEHHE B3aUMOJCHWCTBOBAaTh C COLHUAJIbHBIMH WHCTHTYTaMH B
COOTBETCTBMU C UX QYHKLIUSIMH U Ha3HAYCHUEM;

-TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN AESTEIbHOCTH;
[TaTproTHueckoro BOCIIUTaHUA:

c(hOpMHPOBAHHOCTh POCCUUCKOW TpakIaHCKOW HIESHTHIHOCTH,
MaTpuoTH3Ma,  YBaXKEHMA K  CBOEMY  Hapoay,  4YyBCTBa
OTBETCTBEHHOCTU niepes PonnHOM, roplocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOMl s3BIK W KyJIbTypy, MNpPONUIOE H HACTOSILIEE
MHOT'OHAaIIMOHAJIBHOr0 Hapona Poccuu;

-IICHHOCTHOE  OTHOIIEHHWE K TOCYAAapCTBEHHBIM  CHMBOJIaM,
HUCTOPUYECKOMY M MIPUPOJHOMY HACJEIUI0, MTAMSATHUKAM, TPaIUuLUIM
HaponoB Poccuu, noctmxenusim Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYAE;

-unieliHas  YOKICHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3alllUTe

OteyecTBa, OTBETCTBEHHOCTh 3a €ro Cynp0y; OCBOCHHBIC
O0yYaloIMMHCS MEXIPEIMETHbIE TOHSATHA W  YHHBEpCabHBIE
yueOHbIC JIeHACTBUA (perynsTuBHbIE, II03HABATEIIbLHBIE,
KOMMYHHKaTHUBHBIE);

-CMOCOOHOCTh UX HCIOJIB30BaHUS B MO3HABATEIBHOW U COLMATBHOM
IMPAKTHUKE, TOTOBHOCTH K CaMOCTOATCIbHOMY INJIAHUPOBAHUIO H
OCYILECTBICHHIO YueOHOH NesTeIbHOCTH, OpraHMU3aluH yueOHOro
COTpyIHHMYECTBA  C  [EJArOTMYECKUMH  pAaOOTHUKAMH |
CBEpCTHUKaMM, K Y4YaCTUIO B IIOCTPOCHUU I/IH,Z[I/IBI/II[YEU'IBHOﬁ
00pa3oBaTeIbHON TPACKTOPHU

-HE MPUHKUMATD JCHCTBHSI, IPUHOCSIINE BPE OKPYIKAOIIICH cpeie;
-yM€Th  MPOTHO3UPOBATh  HEOIArOMPHSATHBIE  HKOJIOTHUCCKHE
[IOCJIEICTBUS IPEAIIPUHUMAEMBIX IEHCTBUIM, IPENOTBPAILATh UX;
-pPaCIIUPHUTD OIBIT JESITEIBHOCTH YKOJIOTHUCCKOM HAITPABICHHOCTH;
-pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI C YYETOM aHaImu3a
HMMEIOIIUXCS MATEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
-OCYIIIECTBIIATL IIEJIEHANPABICHHBIN IMOWCK TEPEHOCA CPEACTB |
CIoco00B JIEHCTBUSI B IPODECCHOHATIBHYIO CPELLY;

-yME€Th MEPEHOCHTh 3HAHHUs B IMO3HABATEILHYIO M IMPAKTHYCCKYIO
00J1aCTH KM3HEAEITEILHOCTH,

-Mpejyiarath HOBBIE MPOCKTHI, OIIEHUBATH M/ICH C TO3MIIUH HOBHU3HBI,
OPUTHHATBHOCTH, MPAKTHICCKON 3HAYMMOCTH;

-1aBaTb OIICHKY HOBBIM CHUTyallUsiM, BHOCHUTHL KOPPECKTUBBI B
ACATCIIBHOCTL, OHCHNBATH COOTBETCTBUE PE3YJILTATOB LCIIAM

JAucnunjinHapHbIe

-BIIaJIETh METOJJAaMU JI0KA3aTENbCTB, AITOPUTMAMU PELICHUS 3a/]a4;
-yMeHHE (OPMYJIUPOBATH OINpPENEICHHUs, aAKCUOMBI W TEOPEMBI,
HPUMEHATh UX, NPOBOAUTH [OKA3aTEJbHBIE PACCYXICHUS B XOJIE
peuieHus 3ajady;

- YMETh ONEPUPOBAThH MOHATUSIMHU: CTEIICHb YUCIIa, JIOTapU(M YuCIa;
YMEHHE BBITIOIHATh BBIYHCICHWE 3HAYCHWH U TpeoOpa3oBaHUA

BBIDQKEHUH CO CTEMEHAMH U Jorapugmamu, NpeoOpa3oBaHUs
IpoOHO-palOHATIBHBIX BBIPAKEHNH;
- YMETh OTIePUPOBAThH MOHSATHSMHU: panroHalbHbIE,

VppalMoHaIbHbIe, MOKa3aTeNbHbIC, CTCIEHHBIE, JOorapu(MUIECKUE,
TPUTOHOMETPUYECKUE YPABHEHUS ¥ HEPABCHCTBA, UX CHCTEMBI,

- YMETh ONIEPUPOBATH TOHATHUSAMU: (DYHKIHS, HETIpephIBHAS DYHKIINS,
MIPOM3BOAHAS, IEPBOOOPA3HAsI, OTIPEAETICHHBIN HHTETPAT;

-yMETh  HaxOIWTh TNPOW3BOJHBIC  DIEMEHTapHBIX  (QyHKIHH,

OlleHKa «OTJIHYHO». 3a
riy0okoe ¥ TOJIHOE
OBJIAJICHHE
coJiep)KaHueM Y4eOHOTro
Marepuaiga, B KOTOPOM
00yJaroIIiics
OpUEHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIIEHTOJIOTHYECKUM |
ophosaHIeCcKuM
MUHUMYMaMH, 3a
YMEHHE HaxXOOUTh U
HCIIOJIb30BaTh
nHPOPMALIHIO.

- TECTUPOBAHHUE;
- pelieHue 3ajay;
- ompoc 1O
VHAWBUTY AJTLHBI
M 3aJIaHHSIM;

- IpPaKTUYECKHE
pabotel (oIeHKa
pe3ynbTaToOB
BBIITOJTHCHUA
MPaKTHYECKUX
pabor)
-IIPOMEKYTOYHAS
aTTecTaIus:
audpdepeHIHPOB
AHHBII 3a4eT
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WCTIONB3YS CIIPaBOYHBIC MaTEPUAbI;
-HCCIIEZIOBATh B MPOCTEHIIMX cly4yasx (YHKIIMA HA MOHOTOHHOCTB,
HaXOJIUTh HaNOOJbIINE U HANMEHBIINE 3HAUEeHHsI (PYHKINH;
-CTPOUTh TpaUKH MHOTOWICHOB C HCIOJIb30BAaHHEM armapara
MaTEeMaTHYECKOTO aHAIN3a;

-IPUMEHSTH MPOU3BOIHYIO PH PEIICHHUH 3a]1a4 Ha JIBIDKEHUE;
-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIC 33Ja4d Ha HAWOOJNbIINE U
HaVMEHBIIME 3HAYCHUS, Ha HAXOXKICHHE IyTH, CKOPOCTH U
YCKOPCHUS;

- yMeThb ONEpHpOBaTh MOHITUSMH: palroHaJbHas (yHKUHS,
nokaszarenbHasi (YHKUUS, CTENeHHas (QYyHKOUs, jJorapudmMuueckas
(yHKIWS, TpUTOHOMETpHUYecKne (QYHKIHUH, oOpaTHble (DYHKIUH,
YMEHUE CTPOUTHh TrpaduKd H3YYCHHBIX (QYHKIHMHA, HUCIOJIL30BATh
rpaduK MU U3yYEHUH MPOLECCOB U 3aBUCHMOCTEH, MPH PELICHUU
3a7a4d U3 Jpyrux y4eOHbIX MPEJAMETOB U 3aja4d U3 PEeaTbHOW JKU3HHU;
BBIpaXXaTh (opMyTaMu 3aBUCHMOCTH MEX]Ty BETUIHMHAMU;

Y-MeTh peuiaTh TCKCTOBBIC 3aJla4M Pa3HbIX TUIIOB (B TOM YHCJIEC Ha
IMMPOLICHTHI, A0JX U YaCTHU, HA ABHUKCHHC, pa60Ty, CTOMMOCTBH TOBApOB
W YCIyT, HaJOTW, 3aJa4yd W3 OO0NAcTH YNPAaBJICHUS JUYHBIMA U
ceMeHHBIMU (UHAHCAMHM); COCTABISATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEHCTBA W HUX CUCTEMBI IO YCIOBHIO 33/1a4yM, HCCIEIOBATh
MOJMYYCHHOE  peliecHHe W OICHUBATh  MPaBAONOIA0OHOCTH
pe3yIbTATOB;

-yMeThb OIEpUpOBaTh TMOHATHSIMU: CpeAHee apu(METHUECKOE,
MeluaHa, HauOoJblliee W  HaWMEHbIEE 3HAYCHUS, pasMax,
JMCTIEPCHSl, CTAHJAPTHOE OTKIIOHEHUE YHCIIOBOTO HAbopa;

-YMETb U3BJIEKATh, HHTEPIIPETUPOBATH UHpOpMAIHIO,
NpelCTaBiIeHHyl0 B Tabiumax, Ha JuarpaMmax, rpadukax,
OTPAXKAIOIIYI0O CBOMCTBA pealibHBIX MPOIECCOB U SBJICHUIA,
MPEJICTABISTh MHPOPMAIIHIO C TOMOIIBIO TA0JIUII U TUarpamm;

- Hucciea10BaThb CTaTUCTUYCCKHUEC JaHHBIC, B TOM YHUCJIIC C
MPUMEHEHHEM IpadUueCKUX METOIOB U SJICKTPOHHBIX CPE/ICTB;
-yMeTh OIEPUPOBATh MOHSATHAMH: CIYYaWHBIA OMBIT M CIIydaiHOE
COOBITHE, BEPOSTHOCTH CIy4alfHOTO COOBITHS, YMEHHE BBIYHCISATH
BEPOSITHOCTh C WUCTOJIb30BaHUEM I'padUueCKUX METOJIOB; IPUMEHSATh
(OpMyJIBI CIIOXKEHUS U YMHOXKCHHUSI BEPOSITHOCTEH, KOMOWHATOPHBIC
¢daxTsl ¥ HGOPMYIBI IPH PELICHUH 3a]1a4;

- OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; 3HAKOMCTBO CO
ClyJallHBIMA  BEJIMYMHAMH;  yMEHHE  IPHUBOJUTH  MPHUMEPHI
MPOSIBJICHHSI 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSAX

-yMEThb ONEpUPOBATh MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, JABYTPAHHBIH YIroJ, CKPELIMBAIOLIMECS MpSAMBIE,
napauiCIbHOCTh W TNEPIICHAUKYIIAPHOCTL IIPAMBIX H HHOCKOCTeﬁ,
YroJl MEXAY HPSIMBIMH, YTOJI MEXIAY NPSMON M IUIOCKOCTBIO, YroJl
MEXIY IUIOCKOCTSIMHM, pPacCTOSHHUE OT TOYKH JIO0 IUIOCKOCTH,
pacCTodHUC MEXAY IMPAMBIMU, PACCTOAHHUE MEXKIAY IUIOCKOCTAMU,
YMEHHE HCIIONIb30BaTh NpPW PEIIEHUH 3a1ad H3y4deHHbIE (aKThl U
TEOPEMBbI INTAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-YMETb OII€prUpoOBaTH IOHATHUAMMU. MHOTI'OIrpaHHUK, CEUYCHHUC
MHOTOTPaHHUKA, Ky0, mapajuiesienume/, Ipru3Ma, nupamMmuaa, Gurypa
W TOBEPXHOCTh BpAIICHUS, LIINHIADP, KOHYC, map, chepa, cedeHus
(Gurypsl BpallleHHs, TUIOCKOCTh, Kacaromascs cdepbl, IHIHHIPA,
KOHyCa, TUIONIa b ITOBEPXHOCTH NHPaMHJBI, MPHU3MbI, KOHYCA,
UWIMHIApa, I[Ulomanb cdepsl, o0beM Kyba, MOPSIMOYTroOIBLHOTO
napajJieNienuIe/ia, TUpaMuibpl, TPU3MbI, HIVH]pPA, KOHYyca, IIapa;

OreHka «XOpOLIO».
Ecmn oOyJaromuifcs
IIOJIHO OCBOWJI Y4COHBIN

Marepua, BIIaJI€ET
HOHATUHHBIM
anmapaTom,
aKI[EHTOJIOTHYECKUM U
ophoaHUECKUM
MUHUMYMaMH,
OpPUEHTHPYETCS B
W3YYCHHOM MaTepuae,
TPaMOTHO HU3j1araeT

OTBET, HO B ero (opme
UMEIOTC  OTJEJIbHBIC
HETOYHOCTH.
OueHka
«Y/10BJIETBOPUTEJIHHOY
Ecnu  oOyvaromuiics
oOHapyXHBaeT 3HAHUS U
ITIOHUMAaHHEC
MOJI0KEHHOTO Y4eOHOTO
MaTepHana,
MOHSATUHHOrO amnmapara,
AKIEHTOJIOTHYECKOTO |
ophoammueckoro
MUHHMYMOB, HO
u3jnaraeT WX HEeIOJHO,
HETIOCIIEI0BATENBHO,
JIOMTyCKAaeT HETOYHOCTU
B orpe/ieNieHAN
MOHATHUM, HE  yMeEeT
JI0Ka3aTeNIbHO
000CHOBATh cBOU
CYXKICHUS.
OreHka
«HEY/I0OBJIETBOPHUTEJILH
o». Eciiu oOyuaromuiics
UMeeT  pa3pO3HEHHBIE,
OeccucTeMHbIC 3HAHUS,
HE yYMEeT BBIIENATh
TJIaBHOE u
BTOPOCTENEHHOE,
JIOIyCKAeT OIIUOKH B
ONPEAEIICHUN TOHATHH,
HCKa)XXa€T HUX CMBICII,
OecropsI09HO u
HEYBEPEHHO  W3Jaraer
MaTepHal.
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YMEHHE H300pa’kaTb MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT pPYKH, C IIOMOLIbIO YEPTEXKHBIX HHCTPYMEHTOB H
SNIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MPAaBUIbHBIE MHOTOTPAHHUKHY;
-yMEThb ONEPUPOBATH IOHATUSIMH: JBWXKEHHE B IPOCTPAHCTBE,
nofo0Hble (GUIYypbl B NPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
Iomaaeld MoBepxHOCTEll W 00BEeMOB TOAOOHBIX (UTYp TpHU
peleHnt 3a/1a4;

-yMEThb BBIYMUCIIATH TEOMETPUYECKHUE BEIMYUHBI (AJMHA, YTOJI,
IoIaab, o0beM, IUIONMAa]b MOBEPXHOCTH), MCIOIB3YS HU3yUEHHBIC
(OpPMYIBI X METOJIBL;

-yMETb  OIEPUPOBaTh MOHATHSAMHU: HPAMOYTOJbHAasA  CHUCTEMa
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTODA,
CKaJIPHOE TPOU3BEACHUE, YroJd MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, NPOMU3BEACHUE BEKTOPA HAa YMCIIO; HAXOIUTHh C MOMOIIBIO
W3y4YCHHBIX (OPMYJI KOOPAMHATHI CEpeluHBbl OTpPEe3Ka, PacCTOSHHE
MEX]y ABYMsI TOUKaMH;

-yMeTh BBIOMpPATh MOJXOISIINN W3YyYCHHBIH METOA JJISl PELICHUs
3aJayy, paclo3HaBaTh MareMarhiyeckue (akThl U MAaTEMaTHYECKUe
MOJICJIN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE;
YMEHUE TPHUBOAWTH TPUMEPHl  MATEMaTHYECKHX  OTKPBITUH
POCCHIICKOI 1 MUPOBOI MAaTEMAaTHYECKON HAYKHU.

- YMETh ONEPUPOBATh HOHATHAMU: ONpPEAEICHUE, aKCHOMa, TEOPEMa,
CIIEJICTBUE, CBOWCTBO, MHPU3HAK, JOKAa3aTebCTBO, PAaBHOCHUJIbHBIC
(hopMyITUPOBKH; yMEHHe (hopmynupoBaTh obpaTHOE "
MPOTUBOMOJIOKHOE ~ YTBEPXKIOCHHWE, HNPUBOOUTH  NPUMEPHl U
KOHTPIPUMEPBI, HCIIONB30BATh METOJ MAaTeMaTHUYECKOW WHIYKIIWW;
MPOBOJUTH JIOKAa3aTENbHBIE pAacCyKACHUS TpPU pPEIICHHH 3ajad,
OLIEHUBATH JIOTHYECKYIO MPABUIIBHOCTh PacCy>KACHUI;

-yMeTh OIEpUPOBATh TOHSATHAMHU: MHOMECTBO, MOJMHOXKECTBO,
olepaluy HaJl MHOXXECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-
MHOXXECTBEHHbIM anmapar Uil ONMCaHWs PEajbHBIX IPOLECCOB U
SBICHUH TIPH PELICHWH 3a7ad, B TOM YHCJIE M3 APYTHX Y4eOHBIX
MPEeIMETOB,

-yMeTh OIEpUPOBATh MOHATHAMH: Tpad, CBA3HBIA Tpad, AepeBo,
LUK, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATH Ipadbl
Pa3IMYHBIMU CTIOCOO0AMU; HCIIOIBb30BaTh rpadbl IPU pelICHUH 33134,
-yMeTh  CBOOOJHO  OIEpUPOBATH  TMOHITHUSAMH:  COYETaHMHE,
MEPEeCTaHOBKA, YHCJIO COYETAHHH, YHCIO IIEPECTAaHOBOK, OWHOM
HpioToHa; yMeHHMe TUpPUMEHATH KOMOMHATOpHBIE  (AaKTBI U
paccyKIeHUs IS peLIeHUs 3a/1a4;

-yMETh ONEPUPOBATh NOHATHAMH: HATypaIbHOE YHCIIO, LIEJI0e YHUCIIO,
OCTaTOK 0 MOJYJIIO, PAllHOHATILHOE YMCIIO, HPPALMOHATIBHOE YHUCIIO,
MHOECTBA HATYPaJIbHBIX, IIEJBIX, PAIIHOHAIBHBIX, JEHCTBUTEIHHBIX
YHCEN, YMEHUE HCIOIB30BATh MPU3HAKU JICTMMOCTH, HAUMEHBIINH
00IINH IenuTenh U HaMMeHblIee o0lee KpaTHoe, anroput™ EBkinaa
MpU pelleHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3UIIMOHHBIMU
CHCTEMaMU CUUCIICHHS,

-yMeTb CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJBIM
nokaszareneM, KOpPeHb HaTypaJbHOM  CTENeHHW, CTelNeHb C
pallMOHAJBHBIM  TIOKa3aTelieM, CTENeHb C  JICWCTBUTEIBHBIM
(BelecTBEHHBIM) TTOKa3aTesIeM, JIOTapu(M YHcia, CHHYC, KOCUHYC H
TaHTEHC MTPOU3BOJILHOTO YHCIIa;

-yMEThb OIEpPUPOBATH IOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHuEe, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUI M
HEPaBEHCTB, PaBHOCHJILHOCTb YPAaBHEHHH, HEPABEHCTB U CHUCTEM,
paluMoHajbHble, MPPAIMOHAIbHBIE, II0KA3aTeNIbHbIC, CTEIEHHbIE,
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JorapugMUIecKue, TPUTOHOMETPHUYECKHE YPaBHEHHS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHE pellaTh YpaBHEHUs, HEPABEHCTBA M CHCTEMEI C
MOMOIIBIO PA3IMYHBIX MIPUEMOB; pellaTh ypaBHEHUs, HEpAaBEHCTBA U
CHCTEMBI C MapaMeTpOM; INPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JUIi pENICHHS MaTeMaTHYeCKuX 3aJad W 3amgad  u3
Pa3IMYHBIX 00JIACTe HAYKU U PeabHON KHU3HH;

-yMeTh CBOOOJHO ONEpUPOBaTh MOHATHAMHU: Tpaduk (QyHKIHH,
obpatHas (GyHKUWS, KOMIO3WIMsS (YyHKUWH, JUHEHHas (yHKUWs,
KBaZipaTudHas GYHKIMS, CTETICHHAS (QYHKIUS C IIEJIBIM IT0Ka3aTelieM,
TPUTOHOMETPUYECKUE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECCKHE
¢GyHKIMY, TOKa3aTenbHas W Jjorapudmuueckas (yHKUUH, YMEHHUE
cTpouTh rpaduku (QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(hyHKITHIT;

-YMEHHUE UCTIONB30BaTh rpaduku (yHKUIUH AT U3yUCHHUS TPOLIECCOB
M 3aBUCHMOCTEH TIpH pEUICHHH 3a1ad M3 JPYrHX yd4eOHBIX
MPEZIMETOB U U3 PEasIbHOM )KU3HH;

-BBIpaXXaTh POPMYJIaMH 3aBUCIMOCTH MEKAY BEITMUUHAMHU;

-yMeHHE CBOOOIHO OMNEpUPOBATh MOHATHAMHU: YETHOCTh (PYHKIHH,
MEePHOUIHOCTD ¢byHKIMY, OTPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTh ()YHKIWH, 3KCTpeMyM (yHKIMH, HauOombliee |
HaVMEHbIIee 3HaueHWs (YHKIMM Ha TPOMEXKYTKE, YMEHHE
MPOBOJUTH MCCIIE0BaHNE (QYHKIINH;

-yMEHHE UCIIONB30BaTh CBOWCTBA U rpaduku GYHKIMN IS PEIICHNS
ypaBHEHHWH, HEPaBEHCTB W 3aJad C IapaMeTpaMu; W300paxkaTh Ha
KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUA ypaBHEHUH,
HEPaBEHCTB M UX CHCTEM;

-yMeTh CBOOOJIHO OIEPUPOBATH MOHSATHSAMHU: TOCIIEIOBATEIHHOCTD,
apudMeTndeckass  MpOrpeccusi, TeoMeTpudeckas  Iporpeccus,
OecKOHEeYHO yOBIBaIOIasi FeOMETpHYECKas IPOTrPECcCHs;

-yMEHHUE 3a]laBaTh MOCIEJ0BATCIBHOCTH, B TOM YHCIIE C MOMOIIBIO
PEKYPPEHTHBIX QOpMYIT;

-yMeTh ONEPUPOBATH IOHSATHUSAMH: HENPEPHIBHOCTh  (YHKIHH,
acUMITOTH rpaduka (QyHKIUH, TepBas W BTOpas NPOU3BOIHASL
(YHKIINU, TEOMETPUYECKHH W (U3MYECKUI CMBICT MPOU3BOJHOH,
nepBooOpasHasi, ONpEAETCHHBIH HHTErpal;, yMEHHE HaXOAHTh
acUMITOTH Tpaduka (YHKIHMU; YMEHHE BBIYUCIATH NPOM3BOIHBIC
CYMMBI, TpPOHM3BEIEHHS, 4YaCTHOTO W KOMIIO3UIMK (DYHKIIH,
HaXOJIUTh YpaBHEHUE KacaTelbHON K rpaduKky QyHKINY;

-yMEHHE WCIIOIb30BaTh MPOU3BOIAHYIO JUISl HCCIIENOBaHUSA (DYHKIHH,
JUIs1 HAXOXK/ICHUSI HAWITYYILIero pelieHus B MPUKIIaIHBIX, B TOM YHCIIE
COIMANTIbHO-DKOHOMHUYECKHMX M (U3MYECKUX  3aj]avax,  JuIs
OIIpeaeNICHUs CKOPOCTH M YCKOPEHHMST; HAXOAUTh IJIOMIATH U OOBEMBI
¢uryp ¢ TOMOLIBIO  MHTErpajia; MNPUBOJUTH  MPUMEPHI
MaTeMaTHYECKOT0 MOJIEITUPOBAHUS C MMOMOIIBIO Ju(dhepeHIaTbHbIX
YpaBHEHUI;

-yMETh  ONEpPUpPOBaTh  MOHATHAMHU:  KOMIUIEKCHOE  YHCJIO,
CONPSDKEHHbIE ~ KOMIUIGKCHBIE — YHWCNIA, MOJYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4uclia, (opMa 3amicd KOMIUIEKCHBIX — YHCell
(reoMeTpuueckas, TPUTOHOMETPHUYECKast U alreOpanyeckas); yMeTb
NPOM3BOAUTE  apudMeTHyecKHe JEHCTBUS C  KOMIUIEKCHBIMH
YHCIaMHU; TPUBOJIUTH TPUMEPHl HCIOJIB30BAHUS KOMIICKCHBIX
YHCET;

-yMeTh CBOOOJHO OTIEepPUPOBATh MOHATHUSIMH: cpenHee
apudmMeTHIecKoe, MeNaHa, HanOobIllee U HAUMEHBIIICE 3HAUCHHS,
pa3Max, IUCIepCHs, CTaHAApPTHOE OTKIOHEHHE I OIHCAHHSA
YHCJIOBBIX IaHHBIX; YMEHUE HCCIIEAOBATh CTATHCTHUYECKHE JaHHBIE, B
TOM YHCJIC C TIPUMEHEHHEM Tpa(UUeCKUX METOMOB M 3JIEKTPOHHBIX
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CpeAcTB; Tpaduyecku HccIeNOoBaTh COBMECTHBIE HAOJIOJCHUS C
MOMOIIBIO IMarpaMM pacCEeMBaHMs U JIMHEHHOMN perpeccuy;

-yMeTh HaxOOUTh BEPOSITHOCTH COOBITUI C UCIOJB30BAHUEM
rpadMuecKuX METO/AOB; MPUMEHATH AJs pelIeHus 3a1ad (Gopmysbl
CIOKEHHS ¥ yMHOXXEHHS BEpPOSTHOCTEH, (QOpPMyIy TIONHOM
BepoATHOCTH, (opmyiny bepHymnn, koMOmHaTOpHBIE (aKTBI |
(OpMyINbI; OLIEHUBATh BEPOATHOCTH pEaJbHBIX COOBITHH;, yMeHHe
ONIEpUPOBaTh MOHATHSIMU: CIydaiiHas BEJIMYUHA, pacIpeneieHue
BEPOATHOCTEH, MaTeMaTH4eCKoe  OXHUAaHWe, [UCHepChus |
CTaHAAPTHOE OTKJIOHEHHWE CIly4YailHOW BeNWYHMHBL, (YHKIUH
pacmpeniesieHlsi ¥ TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeNbHOrO H
HOPMAJIBHOTO pAaCHpeleiCHUl; yMEHUE HCIONb30BaTh CBOMCTBA
V3YYEeHHBIX paclpeAeNieHHd s pemeHus 3ajgad; 3HaKOMCTBO C
MOHATHSIMU:  3aKOH  OOJNBIIMX 4YHCEN, METOABl BBIOOPOYHBIX
WCCIIEIOBAHNN; yMEHHE TPWUBOAHUTH MPHUMEPHI TMPOSBICHHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHIIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMHU: TOYKA, TMpsMasi,
TUIOCKOCTh, ~ MPOCTPAHCTBO,  OTPE30K, JIyd, TIJIOCKHH  yrod,
IBYTPaHHBI  yroJl, TPEXTPaHHBIA  YTOJN, TepeceKaronecs,
napajieNbHble ¥ CKPEIIUBAIONIUECs MpsIMble, NapajulebHOCTh M
NEPNCHAUKYIAPHOCTD MMPpAMBIX u HHOCKOCTCI‘/'I, yroia MCXKOYy
MPSIMBIMHU, YTON MEXAYy TMPSMOM M IUIOCKOCTBIO, YTON MEXIY
IUIOCKOCTSIMH, YMEHHE UCIOJB30BaTh IPH  PEIICHWH  3aj1a4
HU3YUYCHHBIC (I)aKTBI U TCOPCMbI IUIAHUMETPHUU; YMCHHUEC OLCHHBATDHL
pa3Mepsl OOBEKTOB B OKPYKAOIIEM MHPE;

-yMEHHE OINEepHUpPOBaTh TMOHATHUSAMH: MHOTOTPAHHUK, CEYEHHUE
MHOI'OI'PAaHHMKA, IPAaBWIBHBI MHOTOTPAaHHUK, NpU3Ma, NUpamuia,
¢durypa u TOBEpXHOCTh BpallleHWs, LWIMHAP, KOHYC, mmap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYEHUs KOHyca MW  IWIMHIPA,
napajienbHbple OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTB,
Kacatomasicsi chepbl, ITHHIPA, KOHYCA;

--yMEHHE CTPOWUTh CEYCHHE MHOTOTpaHHHKA, H300pakaTh
MHOTOTPaHHUKH, (PUTYPHI U TTOBEPXHOCTH BpAICHUS, NX CEYCHUs, B
TOM 4YHCJIE C ITOMOMIBIO DJICKTPOHHBIX CPCACTB; YMCHUC INPUMCHATH
CBOKHCTBA T€OMETPUIECKUX (PUTYD, cAMOCTOSATENHHO (HOPMYITHPOBATH
OTIpe/IeTICHHs U3y4aeMbIX (PUTYP, BBIIBUTATH THIIOTE3BI O CBOMCTBAX
W TpHU3HAKaxX TIeOMETPUYECKUX (Uryp, OOOCHOBHIBATH  HIIU
OIIPOBEPraTh UX;

-yMEHHE TPOBOAWUTHh KIACCUPUKANMIO (UTYpP 1O Pa3TUIHBIM
MpU3HAKaM, BBITIOJTHSTh HE00XOIUMBIE JOTIOJTHUTEINIbHBIE
MOCTPOCHUS;

YMETh CBOOOAHO ONEPUPOBATH IOHATUSAMH: IUIOMAAb (UTYPHL,
00beM GUrypsl, BEIMUUHA YIIIa, PACCTOSHUE OT TOUYKH JI0 TNIOCKOCTH,
pacCTodHUC MEXKAY IPAMBIMH, PACCTOAHUE MEXKIAY INNIOCKOCTAMU,
mwioniaas cdepbl, IUIOMAAb IMOBEPXHOCTH MHPAMUJIbI, MPU3MBI,
KOHYca, UWIMHIPA, 00BeM KyOa, IPSMOYTOJIEHOTO
napajuiesienuIena, MMpaMuabl, IPU3MBL, [MUIHHIpaA, KOHyca, IIapa;
YMEHHUE HAaXOJIUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX (UTYD;

-yMeTb  CBOOOAHO  ONEPUPOBATH  MOHATUSIMH:  JABHIKCHHE,
napajjieNbHbBIi  TepeHoc, CHUMMETpUsi Ha IUIOCKOCTH W B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHUe TMOJO0HS, IOJA00HBIE
(UTypBI; YMEHHE PACIIO3HABATH PaBHBIC W MOAO0HBIE (PUTYPHI, B TOM
Yrcie B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOIb30BATh
reOMEeTpUYECKHE OTHOIICHHUS, HAXOIUTh T€OMETPHUECKUE BEITUIMHBI
(mmuHa, yroi, Iomank, oO0BEeM) TPH pEIICHHH 3a1ad u3 APYTHX
Y4eOHBIX MPEIMETOB U U3 pealIbHON JKU3HH;

-yMeTh CBOOOZHO ONEPUPOBATH TMOHATHSIMH: TPSIMOYTOJBHAs
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CUCTEMA KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIAUHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOHU3BEICHHE BEKTOpPa Ha 4HCIIO,
pasioxeHHe BeKTopa 10 0asucy, CKaJsipHOE IPOU3BEJCHUE,
BEKTOPDHOE IPOU3BEICHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
WCIIONIB30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOX I PEIICHUS
reOMETPUUYECKHX 3a/a4 1 3a7a4 APYTUX yU4eOHBIX IPEIMETOB;

-YMETb MOJCIIMPOBATh PEalbHbIE CUTYAllMM HA SI3bIKE MATEMATHUKU;
COCTABJISITh BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d, HCCIENOBAaThb  IIOCTPOCHHBIE  MOJEIN  C
HCIIOJIb30BAaHUEM amnmapara anreOpel, HWHTEPIPETUPOBATh
[IOJIyYCHHBIH pe3yibTaT, CTPOUTH MaTeMaTHUYECKHE MOJEIU C
MTOMOIIBIO TEOMETPUUECKHUX OHATUN U BEJIWYUH, pELIaTh CBSI3aHHBIE
C HUMH NPaKTUYECKUE 3aJa4Y; COCTABIATh BEPOSTHOCTHYIO MOJEIH
U MUHTEPIPETUPOBATH MOJYYECHHBIN PE3yNbTaT; PELIaTh MPUKIIAIHbIE
33a4d CpPEACTBAMH MAaTEMATHYECKOIO aHalIHW3a, B TOM YHCIE
COLIMANIbHO- SKOHOMHYECKOI'0 U (PU3NUECKOTO XapaKTepa;

-yMECHUE BBIOMpAaTh MOAXOISAIIMNA METON JJis pelicHHus 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKA B M3YYEHHHU IPUPOAHBIX U
OOILECTBEHHBIX IPOLIECCOB U SIBICHMH; YMEHHE pPAacllO3HaBaTh
HPOSIBIICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOJUTH
pUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM M MUPOBOH
MaTE€MaTUYECKON HAYKU

-yMeTh  ONEpPHPOBATh TOHATHSIMHU: palUOHAJbHAs  (YHKIHS,
nokaszarenbHasi (YHKIUS, CTENeHHas (QYyHKIUs, jJorapudmMuieckas
¢GyHKIUS, TpUroHoMeTpudeckue (yHKIHMH, oOpaTHBIE (YHKIWH,
YMEHHE CTPOHTh TpadUKH H3YYEHHBIX (QYHKIHH, HCIIOIH30BATh
rpadUKu MpU U3YYEHHH MPOIECCOB U 3aBUCHMOCTEH, MPH PELICHUU
3a7a4d U3 JPYrux y4eOHbIX MPEJAMETOB U 3ajad U3 PeaNbHOW JKU3HU;
BBIpaXaTh (hopMyJIaMH 3aBHCUMOCTH MEKTy BEIMINHAMH;

-yMeTh ONEPHPOBATh IMOHATHUSMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHH U
HEpPaBEHCTB, PAaBHOCHIBHOCTh ypPaBHEHHH, HEPABEHCTB U CHUCTEM,
panuoHaJbHBIE, HWppPAlMOHANBHBIE, IIOKa3aTelIbHbIe, CTCICHHBIC,
JorapupMHUIecKre, TPUTOHOMETPHUYECKHE YpaBHEHHS, HEPABEHCTBA
W CHCTEMBI; YMETh pellaTh YpaBHEHHS, HEPABEHCTBA M CUCTEMBI C
MIOMOIIIBIO Pa3JIMYHBIX IPUEMOB; PeIlaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C NapaMeTpoOM; NPHMEHATh YPaBHEHUS, HEPaBEHCTBA, WX
CHCTEMBl JUIS PEHICHUS MaTeMaTHYeCKMX 3alad ¥ 3ajad |3
Pa3IMYHBIX 001acTe! HAYKU U pealTbHOM KU3HH;

-yMeTb  CBOOOAHO  ONEPUPOBATH  MOHATUSIMH:  JABIDKCHHE,
napajjieNbHbli  TIepeHoC, CHUMMETpUsT Ha  IUIOCKOCTH W B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUe TMOJO0HS, TMOJA00HBIE
(Gurypsl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYPBI, B TOM
4rcie B TPUPOJE, MCKYCCTBE, apXUTEKType; YMETh HCIIOIb30BATh
reoMeTpHUYeCcKre OTHOIICHHS, HAXOIUTh T€OMETPUIECKUE BETUINHBI
(nuHa, yron, miomanb, 00beM) MpHU PELICHUH 3aJad M3 IpYrux
y4eOHBIX PEIMETOB M U3 PEAIbHON JKU3HU

-yMETh OTIEpUPOBATH MOHATHUAMU: paAIlIOHANbHbIE, HPPALNOHAIBHBIE,
MOKa3aTeNbHEIE, CTETICHHEIE, norapuMU9IecKue,
TPUTOHOMETPHUYECKUE YPABHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

-yMEeTh  ONEpPUPOBATH  TMOHATHSAMH: MHOTOTPAHHHK, CEYEHHE
MHOI'OT'paHHUKA, Ky0, Mapajuleienune], pyusmMa, nupammuaa, purypa
W TOBEPXHOCTh BpAIICHUS, LIINHIADP, KOHYC, map, chepa, cedeHus
(Gurypsl BpalmeHHs, IUIOCKOCTb, Kacaromascs cQepbl, IIHHIPA,
KOHyCa, IUIOLIaAb IIOBEPXHOCTH IHMpPaMMIbl, IPU3MBI, KOHYCA,
UWIMHIApA, IUiomanb cdepsl, o0beM Kyba, NOPSIMOYTOJILHOTO
napajiesienuIeaa, THpaMupl, TPU3Mbl, [MINHAPA, KOHYyca, IIapa;
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YMEHHE H300pa’kaTb MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT PYKH, C IIOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEJICTB; YMETh pAaclo3HaBaThb CHMMETPHUIO B
MIPOCTPAHCTBE;

-yMETb PaclO3HaBaTh IPAaBUIIbHBIE MHOTOTPAHHHKH;

-yMETb  OIEPUPOBaTh MOHATHSIMHU: HPAMOYTOjbHAas CHCTEMa
KOOpAWHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJsIpHOE TPOM3BEACHUE, YIroid MEXIy BEKTOpamH, cymMMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOIUTh C IOMOIIBIO
W3YyYCHHBIX (OPMYNl KOOPAMHATHl CEpeluHBI OTpPE3Ka, PacCTOSHHE
MEXY ABYMsI TOUKAMH

-YMETh ONEPUPOBATH MOHATUSAMU: CIy4YalHBIM ONBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTH CITYYatHOTO COOBITHS;

-yMETh BBIYHMCIISITH BEPOSITHOCTH C HCHOJIB30BAaHHEM TpaduyecKux
METOAOB; IMPHUMEHATH (QOPMYJBI  CIOXKEHHS M  YMHOXKEHUS
BEpOATHOCTEH, KOMOWHATOPHBIE (aKTHl ¥ (OPMYIBI TIPH PEIICHUU
3ajay;

-OIICHUBaTh BEPOATHOCTH peallbHBIX COOBITHH; 3HAKOMCTBO CO
ClyyallHBIMH  BEJIMYMHAMH;  yMEHHE  IPUBOAUTH  IIPUMEPBI
MPOSIBJICHHSI 3aKOHA OOJIBIINX YUCE B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

-yMeTh CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJIbIM
MoKaszaTeneM, KOPEeHb HaTypaJbHOM  CTENEHH, CTElNeHb C
pallMOHAJbHBIM  TIOKa3aTelieM, CTENeHb C  JeHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeleM, JIOTapu(M YHCIIa, CHHYC, KOCHHYC U
TAHTEHC ITPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOJIHO OIEpUPOBaTh MOHATHAMHU: TpaduKk (QyHKIHH,
oOpatHas (GyHKIOWs, KOMIO3WIMs (yHKIWH, JUHEHHas (yHKOus,
KBagpaTHuHast QyHKUHMS, CTENICHHas! (PYHKIHA C LIeTIbIM TTOKa3aTeseM,
TPUTOHOMETpPUYECKHEe (QYHKIUH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKIWY, TOKa3aTenbHass W Jorapudmuueckas (yHKIHUH; YMETb
cTpouth rpaduku QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(byHKIHIT;

-yMEeTb UCTIOJIb30BaTh rpaduKi QYHKIHN Il U3YYEeHUs IIPOIIECCOB U
3aBUCHUMOCTEH TIpU peIleHUH 3a7a4 U3 JPYTuX y4eOHBIX MPeIMETOB
U U3 pealbHOM JKU3HH; BBIPAXaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

-CBOOOJIHO ~ ONEpUpOBAaTh  IMOHATHSAMH:  YETHOCTh  (PyHKIHH,
NEPUOJUYHOCTD ¢$byHKLIMH, OrpaHUYEHHOCTD ¢byHKUIMH,
MOHOTOHHOCTh ()YHKLWH, 3KCTpeMyM (yHKIMH, HauOonbliee Hu
HaMMEHbIIIee 3HAUYeHUsI QYHKIH Ha TPOMEKYTKE; YMETh POBOJAHUTH
WCCIeIoBaHne QYHKIHIH;

-yMETh HCHOJB30BaTh CBOMCTBA U rpadUKu (GYHKUUH JUIS peIleHHS
YpaBHEHHH, HEPAaBEHCTB M 3aJlad C MapamMeTpaMiy; H300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTM MHOXXECTBA PEUICHUM  ypaBHEHMI,
HEPaBEHCTB U UX CUCTEM

-yMEeTh OIEPHPOBATH IMOHATHSIMH: CpelHee apudmMernyeckoe,
MeIuaHa, HaWOOJIbIlIee W HAWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTIEpCHs], CTaHJIAPTHOE OTKIIOHEHHWE YWCIOBOTO Habopa; ymeHue
W3BIIEKaTh, MHTEPIPETUPOBATh WH(OPMAIUIO, MPEACTABICHHYIO B
Ta0JMIaX, Ha JauarpamMmax, rpadukax, OTPaKarollyl0 CBOWCTBa
pealbHBIX TPOIECCOB W SBJICHUU; MPEICTaBIsATh HHPOPMALHUIO C
MTOMOIIIBIO TA0JIHII U TUATPaAMM;

-ICCIIEIOBATh CTATUCTUYECKUE TaHHBIC, B TOM YHUCIE C IPUMEHCHUEM
rpadUueCcKUX METOJIOB U 3JICKTPOHHBIX CPEICTB;

-yM€Th ONEPUPOBATH MOHATUSAMU: TOYKA, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAHHBIM YToJl, CKPEIIMBAIOIIMECS MpPsIMBIE,
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NapayieNbHOCTh M NEPHEHIAUKYIAPHOCTh NPSAMBIX M IUIOCKOCTEH,
YTOJI MEXAY TPSMBIMH, YTOJI MEXKAY HPSAMON W TUIOCKOCTBIO, yTOll
MEXIYy IUJIOCKOCTSIMH, pacCTOSHHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue MEXIy IPSMBIMH, PACCTOSHIE MEKAY MIOCKOCTAMH;
-yMETh HWCIONB30BaTh MPH PEHICHHH 337ad HW3Y4YCHHbIE (aKThl U
TEOpEeMbl IUIAHUMETPHH; yMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKPY>KaIoIlIero Mupa

- YMETh pellaTh TEKCTOBBIE 3a/1a4M Pa3HBIX THIOB (B TOM YHCJIE Ha
MPOLICHTHI, 10JIU U YaCTH, Ha IBI)KEHUE, pabOTy, CTOMMOCTh TOBAapOB
U YCIyr, HaJOrH, 3afadyd W3 00JacTW YNPABICHUS JIMYHBIMH H
ceMeHHBIMU (UHAHCAMM); COCTABISATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEHCTBA W HX CHUCTEMBI II0 YCJIOBHMIO 3a/auM, HCCIEN0BATh
NOJMYYEHHOE  pelleHWe M OLEHUBAaThb  IPaBAONOAOOHOCTH
pe3yNbTaToB;

- *yMeTp oONepHpoOBaTh TOHATHSMHU: OIpEICICHUE, aKCHOMa,
TeopeMa, CJICACTBHE, CBOWCTBO, MPH3HAK, JOKa3aTelIbCTBO,
pPaBHOCHIIBHBIE (OPMYITHUPOBKH; YMETh (DOPMYJIHPOBATH 0OpaTHOE U
MPOTHBOMOJIOKHOE ~ YTBEPXKICHHE, NPUBOIUTH  TNPUMEPH U
KOHTPIPUMEPBI, HCIIOIb30BaTh METOA MAaTeMaTHYECKONW HHIYKIWU;
MPOBOJUTH JIOKAa3aTENbHBIC PAaCcCYy>KACHUS NpPU pPELICHUU 3ajad,
OLIEHUBATh JIOTHYECKYIO MTPABMIIBHOCTD PACCYKICHHUIA;

- *yMeTb CBOOOZHO ONEPUPOBATH MOHATHAMMU: IOCIIEAOBATEIbHOCTD,
apudmeTndeckas ~ Iporpeccusi, T€OMETpHYecKas  Iporpeccus,
OeckoHeYHO yObIBalOlIass TEOMETPUYECKash MpPOTPeccHs; yMeTh
3aJaBaTh IIOCJIENOBATEIBHOCTH, B TOM YUCIE C IIOMOUIBIO
PEKYPPEHTHBIX GopMy;

- *yMeTh BBIOMpATh TOAXOJSAIIUN METOA JJS PEUICHUS 3a]layu;
MOHUMaHNEe 3HAYMMOCTH MAaTeMaTHKH B W3YyYCHHH MPHPOIHBIX WU
OOIIECTBEHHBIX ITPOLIECCOB U SIBICHUIA;

- yMeTb pAacHo3HaBaTb HPOSBICHHE 3aKOHOB MAaTEeMaTUKU B
HCKYCCTBE, YMETh MPHBOJUTH MIPUMEPHI MATEMaTHUECKHX OTKPBITHH
POCCHIICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKU

YMETh ONEPUPOBATH IMOHATHAMU: (DYHKIUS, HETIpepbIBHAS (YHKINS,
MPOM3BOJHASA, TEPBOOOpa3Hasi, OIpPECeNICHHBI HWHTErpal; YMETh
HaXOJIUTh TPOU3BOJHBIE D3JEMEHTAPHBIX (QYHKIWH, HCHONB3Ys
CIIPaBOYHBIE MAaTEPHANIBl; HCCIENOBAaTh B IPOCTEHIIMX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOAUTh HaUOOJIbIINE U HAaUMEHBIINE
3HaueHus  (QyHKIMHA; CTPOUTh TpaduKH  MHOTOWICHOB  C
UCIIONIb30BAaHHMEM amlapara MaTeMaTHYecKOro aHallk3a; MPUMEHSTh
MIPOM3BOJHYIO TIPU PELICHUH 3aa4 Ha IBM)KEHHUE; PelaTh MPaKTHKO-
OpPHECHTHPOBAaHHBIE 33JIa4d HAa HauOONBIIME ¥ HAWMEHBIIHUE
3HAYCHUS, HA HAaXOXJIEHHE MYTH, CKOPOCTH M YCKOPEHUS; - YMETh
OIIEpPUPOBaTh TOHATHUSAMH: ABHXEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢urypel B NPOCTPAHCTBE; HCIOIB30BAaTh OTHOLICHHE IUTOLIANEH
MOBEPXHOCTEH U 00BEMOB MOJIOOHBIX (DUTYp MPU PEIICHUH 3a]1ad; -
YMETh BBIUMCIISITH TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ,
Iomaab, o0beM, IUIOLA]b MOBEPXHOCTH), HCIOJb3Ysl H3Y4YCHHBIE
(hopMyJITBI 1 METOJIBI
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1. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

Pe3yabTarhbl 00yuyeHust

IToka3aTen OLIeHKH
00pa3oBaTeJIbHBIX Pe3yJIbTATOB

O01mme

-TOTOBHOCTB K TPY.ly, OCO3HaHUE [ICHHOCTH MaCTEePCTBa, TPYA0I00uE;
-TOTOBHOCTb K aKTUBHOM JICTEITBHOCTH TEXHOJIOTMYECKON U COLMATbHOM
HAIpaBJIeHHOCTH, CIIOCOOHOCTH HHUIIMUPOBATD, ITIAHUPOBATH 1
CaMOCTOSITETBHO BBITIONHSATE TaKyIO AEATEIbHOCTH;

- UHTepeC K Pa3In4HbIM cepaM NpodhecCHOHATBHON ISSITEILHOCTH.
OBnaneHne yHUBEPCATHHBIMI yIeOHBIMHU
MI03HABATEILHBIMHA JICHCTBHAMHU:

a) 0a30BbIC JIOTHYECKUE ICHCTBUS:
-CaMOCTOATENILHO  (OpMYyJIHpOBaTh U
paccMmarpuBaTth €€ BCECTOPOHHE;
-yCTaHaBJIMBAaTh CYIICCTBEHHbIH MPHU3HAK WM OCHOBAHUS JUIS CPAaBHCHUS,
KJIACCU(HUKAITUK U 0000IICHUS;

-ONpEeTIATh LEeNN ACATEIBHOCTH, 3aJaBaTh HapaMeTphl W KPUTEPUH WX
JTOCTHKEHHS;

- BBISIBJISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPHBAEMBIX SIBIICHUSIX;
- BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTh, OICHUBATH COOTBETCTBHUE
PE3yNIbTAaTOB IEJISIM, OLIEHUBATh PUCKH MOCIICICTBHI NEATEILHOCTH;
-pa3BHBaTh KPEaTHMBHOE MBIILICHUE IPU PELICHHH )KU3HEHHBIX MPOOIeM

0) 0a30BbIC HCCIICIOBATEIILCKUC ACUCTBU:

-BJIaJIeTh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIECKON U IPOSKTHOM JIESITEIbHOCTH,
HaBBIKAMH pPa3peIIeHUsI MPoOIIeM;

-BBISIBJISITh  IPUYMHHO-CIICJICTBCHHBIC CBSA3M M aKTyalW3upOBaTh 3ajadvy,
BBIJIBUT'aTh THIIOTE3Y €€ PELICHUs], HaXOIUTh apryMEeHTHI JUIsl JI0Ka3aTeIbCTBA
CBOMX YTBEPXK/ICHHH, 331aBaTh MapaMeTpbl U KPUTEPUH PEIICHHS;
-aHaJM3UPOBATh TMOJYYECHHbIE B XOJE PpCIICHHs 3aJaddl  pe3yJbTaThl,
KPUTHYECKH OICHUBATh HMX [IOCTOBEPHOCTh, MPOTHO3HMPOBATh W3MCHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KHU3HEICATEIbHOCTH;

-yMeTb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

-BBIJIBUTaTh HOBBIC MJIEH, NPE/Iarath OPUTHHAIBHBIE MTOJIXOb M PEHICHHUs
CIOCOOHOCTh MX MCIIOJIb30BAHMs B TO3HABATEIILHOM U COMAILHOM NPAKTHKE

aKTyalu3upoBaTh  MpoOyemy,

B o6nacti HEHHOCTH HAyYHOTO MO3HAHUS:

-c()OPMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO DAa3BUTHS HAayKH W OOIIECTBEHHOW IIPAKTHKH, OCHOBAaHHOTO Ha
JManore KyJbTyp, CIIOCOOCTBYIOLIEIO OCO3HAaHMIO CBOErO0 MecTa B
HOJIMKYJIBTYPHOM MHPE;

-COBEPILICHCTBOBAHNE SI3BIKOBOW M YHTATEILCKOW KYJIBTYpPhl KaK CpeACTBa
B3aUMO/ICUCTBUS MEXTY JIFOJIbMU U IO3HAHUS MUDA;

-0OCO3HAaHHE IIEHHOCTH HAy4YHOH JAESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISThH
HPOEKTHYIO U HCCIIEIOBATEIBCKYIO ACATEIBHOCTh HHIMBUAYAJIbHO U B TPYIIIIE.
OBHa}IeHI/Ie YHUBEpPCAJIbHBIMU y‘IeGHBIMI/I IIO3HaBaTCIbHBIMNU )IeﬁCTBHHMPI:

B) paboTta ¢ HHpOPMAITUCH:

-BJIaJICTh HAaBBIKAMH TIOJTy4eHHs MH()OPMALIMK M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIFHO ~ OCYLIECTBJIATh IOWCK, AQHAIM3, CHCTEMATH3AlMI0 H
MHTEPIPETAHI0 HH)OPMAIIMK PA3INYHbIX BUIOB M ()OPM NPEICTABICHHS;
-CO3[aBaTh TEKCThI B pAa3IMYHBIX (OpMaTax C Y4eTOM Ha3HAYCHUS
uHpOopMaUMK ¥ 1EJICBOH ayIUTOpUH, BBIOMpas ONTHMAIbHYIO (opMy
HpECTaBICHHS U BU3yaIn3alluHg;

-OLICHUBATh JOCTOBEPHOCTh, JICTHTUMHOCTh WH(OpPMALUH, €€ COOTBETCTBHUEC
MPaBOBBIM M MOPAJIHO-ITHYECKUM HOpPMaM;

Ounenka «OTJIUYIHOY. 3a
rmy0OKoe W TOJHOE OBJaJCHUE
COJIepIKaHUuEM y4eOHOro
MaTepuana, B KOTOpPOM
oOyJaromuiicss  OpUEHTHPYETCH,
MOHATHHHBIM arnmnapaToM,
aKIEHTOJIOTHYECKAM u

Op(OdITUYECKIM  MHHHUMYMaMH,
32 yMEHHE  HaxOAWTh U
UCIIOIHb30BaTh MH()OPMAIIHIO.
OueHka «X0pOoLIO». Ecnu
0o0yJaromuics TOJHO OCBOMJI
yueOHBId ~ Marepuan, BiajeeT
HOHSITHIHBIM anmapaTom,
AKLEHTOJIOTHYECKIM "
op(o’MUYECKUM  MUHUMYMaMH,
OpPHEHTHpPYETCSI B H3yYCHHOM
Mmarepuaie, TPaMOTHO H3Jaraer
OTBET, HO B €ro opMe UMEIOTCS
OT/AEIbHBIC HETOYHOCTH.

OreHKa «y/10BJIETBOPUTEIBHO.

Ecin 00yJarouics
0oOHapyXHBaeT 3HaHUS u
MOHUMAaHHUE MOJIOKEHHOTO
y4eOHOTO MaTepuaa,
MOHATUITHOTO arnmapara,
AKIEHTOJIOTHYECKOTO u
op(hOdMHYECKOTO0  MUHHUMYMOB,
HO  W3/laraeT WX  HEMOJHO,
HETOCIIeI0BaTeNIbHO, JIOMyCKaeT
HETOYHOCTH B  ONpECTICHUU

MIOHATUH, HE YMEET JI0Ka3aTeIbHO
000CHOBATH CBOM CYKIACHHUSI.
Onenka
«HEYyI0BJIeTBOPHUTEILHO». Ecin

oOydJaroruiics nMeeT
paspo3HeHHble,  OeccHCTeMHBIE
3HAaHUS, HE YMeEEeT BBIACIATh
TJIAaBHOE W BTOPOCTEINEHHOE,
JIOITyCKaeT OITNOKH B
OIpPENEIEHUN MIOHSITHH,
HCKaXaceT ux CMBICIJI,
OecropaIouH0 ¥  HEYBEPEHHO

n3jgaracT MmaTepuall.




-HCTIOJIB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJNIOTHA B PENICHUHM  KOTHUTHUBHBIX, = KOMMYHUKAaTHBHBIX W
OpPTraHM3aIMOHHBIX 33j[a4 ¢ COOJIFOICHUEM TPeOOBaHHUN 3PTOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMS, TIPABOBBIX M STHUSCKUX HOPM,
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

-BIIQJICTh ~ HAaBBIKAMU  pACTO3HABaHHWS W 3allUTHl  WHPOPMAIUH,
MH(GOPMAITMOHHON 0€30IMaCHOCTH JIMYHOCTH

B o0macti 1yx0BHO-HPaBCTBEHHOTO BOCIIUTAHHSL:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUIECKOr0 [IOBEICHNUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYaLMIO U NPUHUMATh OCO3HAHHbIC PEIIEHHS,
OpPUEHTHUPYACH HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

-0CO3HaHME JINYHOT'0 BKJIa/1a B IOCTPOEHHE YCTOWYHNBOrO OyAyILero;
-OTBETCTBEHHOE OTHOLICHHE K CBOUM POAMTENAM M (MJIM) OPYTUM WiCHAM
CEMbH, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO NPUHATHS LEHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBUU C TPAaIULUAMU HapoJoB Poccuy;
OgnazeHne yHUBEpCaIbHBIMU PETyJIITHBHBIMU ACHCTBUAMHU:

a) caMOOpraHu3aIHs:

-CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENbHYIO JEATENbHOCTD, BBIABISATH
mpoOJieMbl, CTaBUTh W (GOPMYITUPOBaTH COOCTBEHHBIE 3aqadyd B
00pa3oBaTeIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALX;

-CaMOCTOSITENIFHO ~ COCTAaBISATh IJIaH PEHICHUS TPOOJIEMBl C  Y4eTOM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEAIIOUTCHUH;
-aBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

cnoco0cTBOBaTh (HOPMHUPOBAHUIO ¥ TPOSBICHUIO INUPOKOW OJPyIUIMU B
pasHbIX 00NACTSIX 3HAHWH, IMOCTOSIHHO MOBBHIIIATH CBOW OOpa3oBaTENbHBIA U
KYJITYPHBIA yPOBEHB;

0) CAMOKOHTPOJIB:

WCTIONB30BaTh MPHUEMBbI peQIIEKCUH Il OLEHKH CUTYallud, BEIOOpa BEPHOTO
peLeHHS;

-yMEThb OLIEHUBATh PHCKH W CBOEBPEMEHHO IPUHUMATH DELICHUS IO HUX
CHIDKEHUIO;

B) SMOLIMOHANBHBIA UHTEJJIEKT, IIPEANOararomuii copMHUPOBAHHOCTD:
BHYTpPEHHEH MOTHBALMH, BKIIOYAIOUIEH CTpeMJICHHWE K JAOCTIKECHHUIO LIEIH U
ycrexy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHE JIEHCTBOBATh, HCXOS U3 CBOMX
BO3MOKHOCTEH;

SMITaTHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHUE
JpPYTHX, YYUTHIBATH €TO MPH OCYLIECTBICHUH KOMMYHHKALUH, CTIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKNBAHUIO;

COLMANIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOILCHHS
C JAPYITHMH JIIOJbMH, 3a00THUTBCS, NPOSIBISATH MHTEpEC M pa3peuath
KOH()ITMKTHI

-TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIEIIEHHIO;
-OBJIAJICHAE  HABBIKAMH  y4eOHO-HCCIIEIOBATENBCKON,  TMPOCKTHOW |
COIUATTLHOM eI TeTHHOCTH;

OsgnazieHne YHUBEPCATBHBIMA KOMMYHHUKATHBHBIMU JI€HCTBHSIMHU:

0) coBMeCTHAs JIeATCIHbHOCTD:

-MIOHUMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYAIbHON
paboThI;

-IPUHAMATh  [EIA  COBMECTHOM  JEATENBHOCTH, OpPTraHW30BLIBATE U
KOOPJMHUPOBAThH JACHCTBHS MO €€ JOCTHIKCHHIO: COCTABJIAThH IUIAH JCHCTBUH,
pachpenenaTb pojdx ¢ y4eTOM MHEHHH yYaCTHHKOB OOCYKIATh PE3yIbTAThI
COBMECTHOM paboTHI;

-KOOPJAWHHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSIX PEATBHOTO0, BUPTYAITLHOTO
1 KOMOMHHUPOBAHHOTO B3aUMO/ICHCTRUS,

-OCYIIECTBIIATh IMO3UTUBHOE CTPATErHYECKOE IMOBEACHHUE B  Pa3IHYHBIX
CUTYyalUsIX, POSBIATH TBOPUSCTBO M BOOOPaKEHHE, OBITH HHUIIMATHBHBIM.
ORnajicHHe YHUBEPCATBHBIMU PETYIATHBHBIMU ACHCTBUIMU:




T') IpuHsATHE ce0sl U APYTHX JIOACH:

-IPUHAMATh MOTHBBI M apPTYMEHTHI JPYTHX JIOJCH MPH aHAIN3e Pe3yIbTaToB
NesITeNBHOCTH,

-IPU3HABATh CBOE MIPABO M MPaBO APYTHX JIIOACH Ha OIIHOKY;

pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MUP C MO3UIMHU JIPYTOT0 YeJIOBeKa

B obmacTu 3cTeTHYecKoro BOCIIUTAaHUS:

-3CTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHUIA;
-CIIOCOOHOCTh BOCHPHWHUMATh pa3NYHblE BUABI HCKYCCTBA, TPAIWIUU U
TBOPYECTBO CBOETO H JAPYTUX HApOJIOB, OIIyIaTh HSMOIHOHAIHHOE
BO3EHCTBHE UCKYCCTBA;

-yOEXJeHHOCTh B 3HAYMMOCTH JIJISl JIMYHOCTH U OOIIeCTBa OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBa, ITHHYECKHUX KYJIbTYPHBIX TPAJAULIMKA W HAPOITHOTO
TBOPYECTBA;

-TOTOBHOCTb K CaMOBBIPA)XCHHIO B pPAa3HBIX BHUAAX HCKYCCTBA, CTPEMIJICHUC
MIPOSIBIISITH KA4€CTBA TBOPUECKOH TNIHOCTH;

OBHa):[CHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU HGﬁCTBHHMH:

a) oOIIeHHE:

-OCYIIECTBIIATH KOMMYHHUKAIINU BO BCeX chepax KU3HH;

-pacmio3HaBaTh HeBepOaNbHBIE CpEICTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COLIMANIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKH KOHMIMKTHBIX CUTYAllMH U
CMSTYaTh KOH(ITUKTHL

-pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPCACTB

-0CO3HaHHUE 00YYAIOITUMHUCS POCCUHCKOM IPaXkIaHCKON UICHTUYHOCTH;
-IIeTICHANpPaBICHHOE Pa3BUTHE BHYTPEHHEW MO3WIMH JIMYHOCTH HAa OCHOBE
JIyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HaponoB Poccuiickoit @Pepepauuu,
HMCTOPUYECKUX M HAIMOHAJIBHO-KYJIBTYPHBIX Tpaaullkii, (opmupoBanue
CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYHIIMOHHOTO  MHPOBO33PEHHUsS, IPABOCO3ZHAHUS, 3KOJIOTHYECKON
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH LIEIH U CTPOUTH YKU3HCHHBIC TJIAHbI;

B gacty rpax 1aHCKOTO BOCTIMTAHHUS:

-OCO3HaHWE CBOWMX KOHCTUTYIIHMOHHBIX TIpaB M O0S3aHHOCTEH, YyBaKeHUE
3aKOHA ¥ MPABOIOPSIKA;

-IPUHSTHE TPaJUIIUOHHBIX HaAIMOHABHBIX, 00IIIeYeI0BEYECKUX
T'YMaHUCTHUYECKUX U JEMOKPATUYECKUX IIEHHOCTEI;

-TOTOBHOCTh TIPOTHBOCTOSITH HWACOJOTMH OKCTPEMHU3Ma, HAIMOHAIU3MA,
KCeHO(OOUH, IUCKPUMHUHAIIMUA T10 COIHAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HaI[MOHAIBHBIM TIPU3HAKAM;

-TOTOBHOCTh BECTU COBMECTHYIO JACSITENBHOCTh B HHTEPECaxX TIPa)kKIAaHCKOTO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBieHHMM B 0011c00pa30BaTeIbHON
OpTaHU3AINH U JETCKO-FOHOIIECKIX OpraHU3aIlNsiX;

-YMEHHE B3aUMOJECHCTBOBATh C COLUATBHBIMU HHCTUTYTaMU B COOTBETCTBHUU C
¥X QyHKIUSMU ¥ HAa3HAYCHHUEM;

-TOTOBHOCTH K TYMaHUTAPHOHN M BOJIOHTEPCKOU JEATEITHHOCTH;
[TatpuoTnueckoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKAAHCKOH WIACHTUYHOCTH, IMaTPHOTU3MA,
YBaXEHUS K CBOEMY HapoOIy, YyBCTBa OTBETCTBEHHOCTH Tiepen PomawHOM,
FOPAOCTH 3a CBOM Kpail, cBOr0 PoauHy, CBOH fA3BIK U KYJIbTYpy, IIPOLLIOE U
HacTosilee MHOIOHAllMOHAIBHOr0 Hapona Poccuu;

-IICHHOCTHOE OTHONICHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY H
MPUPOTHOMY HACJIEOUIO, TMaMITHHUKaM, TpaguiusM HaponoB Poccun,
noctwkeHusaM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJOTUSIX U TPYAE;
-uneliHas yOeXJIeHHOCTh, TOTOBHOCTh K CHyXeHHIO W 3amute OtTedecTsa,
OTBETCTBEHHOCTh 32  €r0  Cyns0y;  OCBOCHHBIC  OOYJArOIIMMHCS
MEXIPEAMETHbIC TIOHATUS W  YHUBEPCAIbHBIC  y4eOHBIC  JICHCTBUS
(perynsITHBHEIC, TO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC);




-CIOCOOHOCTh MX MCIONB30BaHMS B MIO3HABATEIIHLHOM M COIMANBHOM MPAKTUKE,
TOTOBHOCTh K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHUIO U OCYIIECTBICHUIO yueOHOU
JICSITENIBHOCTH, OPTaHU3aIMK YUeOHOTO COTPYAHHYECTBA C MEAarOrHUSCKHMU
pabOTHHUKAMHM W CBEPCTHHKAMH, K YYaCTHUIO B MOCTPOCHHU HMHIMBHIYATbHON
00pa3oBaTeIbHON TPACKTOPHU

-HE PUHUMATh JEHCTBUS, IPUHOCALIUE BPE OKPYKAIOLIEH Cpelie;

-yMETh TMPOTHO3UPOBATh HEOIATONPHUATHBIC 3KOJOTHUYSCKUE TIOCICACTBUS
NpEeANPUHUMAEMBIX IEHCTBUHM, IPEIOTBPALLIATh UX;

-pacIIMPHUTH OTBIT AEATEITHHOCTH SKOJIOTUIECKON HAIPaBICHHOCTH;
-pa3pabaTeIBaTh TUIAH PelIeHUs] MPOOJIEMBI C yYETOM aHaln3a WMEIOIIHXCS
MaTepUANbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-OCYIIECTBIIATh IIEJICHAIIPABICHHBIA TOMCK IEPEeHOca CPEACTB M CHOCO0OB
neiicTBus B Tpo(heCCHOHANBHYIO CPey;

-yMeTh TEPCHOCUTh 3HAHUS B TO3HABATCIBHYIO M IMPAKTHUYSCKYIO 00J1acTH
KHU3HCACATCIbHOCTH,

-peAyiaraTh HOBBIE TIPOEKTHI, OIICHWBATH WIEH C IIO3UIMH HOBH3HEI,
OPUTHMHAIIBHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

-1aBaTb OLICHKY HOBBIM CUTyallMdAM, BHOCUTHL KOPPEKTHUBLI B JACATCIILHOCTD,
OIIEHWBATh COOTBETCTBUE PE3YIIETATOB HENSIM

JAucnunjanHapHbie

-BJIaJIETh METOIaMH JJOKa3aTeNbLCTB, AITOPUTMAMHU PEIICHUs 3a]1a4;

-yMeHue (GopMyIHUpOBaTh ONpPEAETICHHUS, aKCHOMBI U TEOPEMBI, TPUMEHATh UX,
MIPOBOJUTH AOKa3aTeIbHbIE PACCYKACHHUS B X0/1€ PEIICHHS 3a1ay;

- YMETh ONEPUPOBATH HOHATHUSAMH: CTEHECHb YMCIIA, JIOTapU(M UHCIa; YMEHHUE
BBHITIOJIHATh BBIYMCICHUE 3HAYCHUH M TpeoOpa3oBaHUSl BBIPAKEHHH CO
CTeEHAMH W JorapudmMamu, MpeoOpa3oBaHUs APOOHO-pPAIIHOHAITBHBIX
BBIPAXKCHHUI;

- yMeThb ONEpPUPOBATH TOHITUSMH: palUOHANbHBIC, HPPANHOHAIBHEIC,
MoKa3aTelbHble, CTENCHHBbIE, JIOTApUPMHUUIECKHE, TPHTOHOMETPUYECKHUE
YpaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI;

- yMeThb ONEpUpOBaTh NOHATHAMHU: (YHKIHS, HENpephIBHAS
HPOU3BOJIHAS, IEPBOOOPA3HAsL, OIPE/IC/ICHHBIN UHTETPal;

-yMeTh HaxOOUTb MPOHM3BOAHBIC JJIEMEHTApHBIX (DYHKIMH,
CHpaBOYHbIE MaTEPHAIIBI;

-HCCIIEZIOBATh B MPOCTEUIINX CITydasX QYHKIHMH Ha MOHOTOHHOCTh, HAXOUTh
HanOoJIbIINe ¥ HAUMEHbIINE 3HaYeHHsI (DyHKINH;

-CTpOUTh  TpaKM  MHOTOWIEHOB C  HCIIOJb30BAHUEM
MaTeMaTHYECKOTO aHaIN3a;

-IPUMEHSATH POU3BOIHYIO TPH PEIICHHUH 32/1a4 Ha JIBIKEHHE;
-pemaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33a4l HA HAUOONbIINE U HAUMEHBIINE
3HAYCHUS], HA HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHUSI,

- YMETh ONEpPHUPOBATh MOHATHUSMU: pallMOHAJbHAs (YHKIUS, MMOKa3aTelbHas
¢$yHKLUS, CTETIEHHas ¢$yHKLUS, norapupMudeckas ¢$byHKUUS,
TpUrOHOMETpuYeckue (yHKUUH, OOpaTHble (GYHKLIWH; yMEHHE CTPOUThH
rpadUKi W3y4eHHBIX (YHKIWHA, HCIONB30BaTh TpaQuKH NP H3YYECHUH
MPOIIECCOB M 3aBHCUMOCTEH, MpU peIIeHWH 3aJad U3 JIPyruX Yy4eOHBIX
MPEIMETOB U 33Ja4 U3 PEealbHON KU3HM; BBIpAXKaTh POPMyJIaMH 3aBUCUMOCTH
MEX]y BEIIMUNHAMH;

VY-MeTh peliaTh TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B TOM YHCJIE HA MPOLICHTEHI,
JOJIM M 4YacTH, Ha JBWXKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIIYT, HAJlOTH,
3aJauyd K3 OONacTH YNpaBleHHSA JIMYHBIMA M CEMEWHBIMH (pUHAHCAMU);
COCTaBJIATh BBIPAXKEHUS, YPABHEHUs], HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBHIO
3aJauy, UCCIIENOBATh MONyUYCHHOE PELICHUE U OLEHUBATh MPaBIONOI00HOCTD
Pe3yIbTATOB;

-yMETb OIEPUPOBaTh MOHATHAMHU: CpelHee apUPMETHUECKoe, MeauaHa,
HauOoJblllee M HAaWMEHbLIEE 3HAUCHMA, pa3Max, IUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO HAbopa,;

GyHKIMS,

HCIIOJIB3Ys

arrapara

OueHka «OTJIMYHO. 3a
NIyOOKOE U TOJHOE OBJIaJICHUE
coJiep)KaHueM y4eOHOTO
MaTepHana, B KOTOPOM
o0yyJaromuiics opueHTHpyeTcs,
MOHATUNHBIM anmnapaToMm,
AKI[EHTOJIOTHYECKUM u
ophOINUYECKIM MHUHUMYMAaMH,
32 yMEHHE  HaxXxOIuUTh U
HCIOJIB30BaTh HHPOPMAILIHIO.

OrneHka «XOpOo1Io». Ecnu
O0OyYaIOUIUICS TMOJHO OCBOWII
yueOHBII MaTepual, BiajceT
MOHATUIHBIM anmaparom,
AKIICHTOJIOTHUCCKUM u
op(ho3NMUIECKUM MUHUMYMaMH,
OPHECHTUPYETCS B H3YUYCHHOM
MaTepHale, TpaMOTHO W3Jaraer

OTBET, HO B ero qQopme
AMEIOTCS OTJICTIbHBIC
HETOYHOCTH.

Orienka
«y/l0BJ€eTBOpUTEILHO». Eciun
oOyyaromuiics 0oOHapyXHUBaeT
3HAHUSI " MMOHUMaHUE
TI0JIO)KEHHOTO y4eOHOT0
MaTepHana, MOHSATHHHOTO
anmapara, aKIeHTOJOTHYECKOTrO
u op(hOo3MUYECKOTO

MHUHHUMYMOB, HO HU3JIarac€t HX
HCIIOJIHO, HEIIOCJICA0BATECIBHO,

JIOTTyCKaeT  HETOYHOCTH B
ONpeAeICHU:  TOHATUN, HE
yMeeT JIOKa3aTeIbHO

000CHOBATH CBOM CY>KACHHUSL.
Ornenka
«HEYJOBJIETBOPHUTEIHHOY.
Ecmu  oOydatomuiics  mmeer
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-yMeThb W3BIEKaTh, HHTEPIPETHPOBATH WHPOPMALUIO, NPEACTABICHHYIO B
TabIuIax, Ha auarpammax, rpadukax, OTpaKarollyl0 CBOWCTBA peaJIbHBIX
MPOLIECCOB M SBJICHUH; MPEACTABIATh MHOOPMAIHMIO C MOMOIIBIO TaOIUL U
arpamw;

- HCCIeNOBaTh CTAaTHCTUUCCKHE MAaHHBIE, B TOM YHCIE C HPUMEHEHHUEM
rpadMueCKUX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

-yMETh OIEPUPOBATh MOHATHIMHU: CIyYAHHBIA OMBIT W CIy4YaiHOE COOBITHE,
BEPOSITHOCTD CIYYallHOTO COOBITHS; yMEHHE BBIYHMCIATH BEPOSTHOCTH C
HCIONIb30BaHUEM IpaUuecKUX METOJOB; NMPUMEHATH (HOPMYIbI CIOKEHHUS U
YMHOKEHHS BEpOSITHOCTEH, KOMOWHATOpHBIE (akTbl W (OPMYNbl TpH
pEILIeHnH 33/1a4;

- OLICHHMBAaTh BEPOSITHOCTH PEANBHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alHBIMU
BEIMYMHAMH;, YMEHHME IPHUBOAUTH NPUMEPHl HPOSBICHHUA 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETh ONEPHUPOBATh MOHATUSAMH: TOYKA, IPsAMasi, MIOCKOCTh, IPOCTPAHCTBO,
IOBYTPaHHBIM  YIOJ, CKpEIIMBAIOIIMECS NpsAMBbIC, NApaICIbHOCTh U
NEePHEHIUKYISIPHOCTh TMPSIMBIX U IHIOCKOCTEH, Yrol MEXAY NPSIMBIMH, YTrOJ
MEeXAy MpPSIMOM U IJIOCKOCTBIO, YOl MEXAY IUIOCKOCTSAMH, PaccTOSHHE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAY MNPSIMBIMH, PACCTOSHHE MEXIY
TUIOCKOCTSIMM; YMEHHE UCIIONB30BaTh MPH PELICHUH 3a7a4d U3y4YeHHbIE (PaKThI
U TEOpEMBI ITIAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEro MUPA;

-yMETh ONEPHPOBATh HMOHSATHAMHU: MHOTOTPAHHHUK, CEYEHHE MHOTOIPAHHHKA,
Ky0, mapajienenume1, Ipu3Ma, nupamusa, Gurypa u moBepxHOCTh BpalleHus,
LWINHIAP, KOHYyC, iap, cdepa, cedyeHHs QUTypbl BpalleHUs, IUIOCKOCTb,
Kacaromasicsi cepsl, LWINHIPA, KOHyCa, IJIOLIaAb NOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHYCca, IWINH/IPa, Tomaas chepbl, 00beM Kyda, MpsIMOYTroJIbHOTO
napajulesienuneaa, TUpaMuabl, MPU3Mbl, HWIHHAPA, KOHyca, Iapa; yMEHHe
n300pakaTb MHOTOIPAaHHUKU M TIOBEPXHOCTH BPAILCHUS, UX CEUEHHUS OT PYKH,
C TOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CpPEACTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MPaBUIbHBIE MHOTOTPAaHHUKH;

-yMETb ONEpPHUPOBaTh MOHATUSIMH: [IBW)KEHHE B NPOCTPAHCTBE, MOJOOHBIC
(Gurypsl B IpOCTPAHCTBE; UCTIOIB30BaTh OTHOIICHUE TIJIONIA/IEH TOBEPXHOCTEN
1 00bEeMOB TIOJIOOHBIX (PUTYp MIPU pElICHUH 3a]ay;

-yMETh BBIYHCIATH TEOMETPUYECKUE BEIMYUHBI (AJIMHA, YrOJ, IJIOMIAfb,
00beM, MJIOMIAb MOBEPXHOCTH), HCIIOJB3YS H3yYeHHBIE ()OPMYIIBI U METO/IbI;
-yMeTh OINEpPHUPOBaTh IOHSTHUSMH: TPIMOYTOJIbHAS CHCTEMa KOOpJAWHAT,
KOOPAWHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAIIPHOE IPOU3BEICHUE,
YroJl MEKAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BECHNE BEKTOpa Ha YHCIIO;
HaXOJHUTh C TIOMOIIBIO0 M3YYEHHBIX (POPMYNI KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTosiHue MEXIy ABYMsI TOUKaAMH;

-yMeTh BBIOUPATh MOIXOAAIIMK H3YUYEHHBIH METOX Ui peIICHHUs 3aJadd,
pacmo3HaBaTh MaremMarndeckue (akThl W MaTeMaTHYeCKUe MOJICIH B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHUE MPUBOJIHUTH

NpUMEpPhl  MaTEMaTHYECKUX  OTKPBITHM ~ pOCCHHCKOM M MHpOBOH
MaTEeMaTHYECKON HayKH.

- yMeTh ONEpPHpPOBAaTh TOHATHAMHE: OINpeAeTieHHe, aKCHoMa, Teopema,
CIIECTBHE,  CBOWCTBO,  NpPHU3HAK,  JOKA3aTe€IbCTBO,  PaBHOCHIIbHBIC

(dbopMynupoBKY; yMmMeHHEe (GOpPMYJIMpPOBaTh OOpaTHOE W IMPOTHBOIOJIOXKHOE
YTBEpXKACHHUE, TPUBOJUTH IMPUMEPHl U KOHTPIPUMEPHI, UCTIOIH30BATh METO/
MaTeMaTHYECKOW WHAYKLUWH; MPOBOAUTH JOKa3aTeNbHBIE PACCYXACHUSA MpHU
pELIeHNH 33/1a4, OLIEHUBATh JOTMUECKYI0 IPAaBUIBHOCTh PacCyKICHUI;

-YMETh OIEPUPOBATh MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO, ONEPALIMA HaJ
MHOKECTBAaMH; YMEHHE HCIIONb30BATh TEOPETHKO- MHOKECTBEHHBIN ammapar
JUIS OIIMCAHMs PeajbHBIX MPOLECCOB U ABJICHUM NpPH PEIIEHUH 331a4, B TOM
YHCIIC U3 APYTUX YIEOHBIX IPEAMETOB,

pa3po3HeHHbIe, OecCHCTEeMHBIE
3HAHWSA, HE YMEET BBIACTATH
[JIaBHOE U  BTOPOCTEICHHOE,
JIOTTyCKaeT OIINOKHU B
onpeaeIeHun TTOHATHH,
HCKaXKaeT 170 CMBICT,

OecropsiIoUHO0 W HEYBEPEHHO
u3JlaraeT MaTepHail.




-yMETh ONEpUPOBaTh NOHATHAMU: Tpad, CBA3HBIHN rpad, AepeBo, UK, rpad Ha
IUTOCKOCTH; YMEHHE 33/1aBaTh M ONHCHIBATH Ipadbl Pa3sIMIHBIMHU CIIOCOOAMU;
WCTIONB30BaTh rpadbl P PELICHUH 3a1a4;

-yMeTh CBOOOJTHO OMEPUPOBATh MOHATHAMU: COYETAaHHE, IEPECTaHOBKA, YHCIIO
COYETAaHWH, YHCIIO IIEPEeCTaHOBOK; OmHOM HEBIOTOHA; yMmeHHE NPHUMEHATDH
KOMOHMHATOPHbIE (haKTHI U PACCYKICHUS JIs PELICHHS 3a/1a4;

-yMETh ONEPUPOBATH MOHITUSMH: HATypaIbHOE YMCIIO, LEJI0e YHCI0, OCTATOK
MO0 MOAYJIO, PalMOHAIBHOE YHWCIIO, HPPALHOHAJIBHOE YKCIIO, MHOXKECTBA
HATypaJbHBIX, IENBIX, PAlUOHAIBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE
WCTIONB30BaTh NPU3HAKU MACTMMOCTH, HAMMEHBIIWN OOIIMH JeNuTeNnb |
HauMeHblee oOmiee KpaTHOE, airoputM EBkimupma mpu pelieHuH 3a1ad;
3HAKOMCTBO C Pa3JIMYHBIMHA ITO3UIHOHHBIMU CHCTEMaMH CUUCIICHUS;

-yMeTh CBOOOIHO ONEPHPOBATH MOHATHSIMU: CTEIEHb C LEJIBIM MOKa3aTeleM,
KOpEHb HATypaJbHOM CTENEHH, CTENEeHb C palMOHAIBHBIM IIOKa3aTelieM,
CTETIeHb C JCHCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKA3aTeNIeM, JIOTapU(M dncIa,
CHHYC, KOCHHYC U TaHT€HC TIPOU3BOJIEHOTO YHCIA;

-yMeTh OTIepPUPOBAThH HOHSTHAMHU: TOXIECTBO, TOXIECTBECHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W
HEpaBEHCTB, PAaBHOCHIBHOCTh  yPAaBHCHMH, HEPAaBEHCTB U  CHCTEM,
palroHaJbHEIE, WppanroHaNbHBIE, MoKa3aTeNbHbIC, CTETICHHEIE,
JorapupMHUYecKue, TPUTOHOMETPUYECKUE ypaBHEHHWS, HEpaBEeHCTBA W
CHCTEMBI; YMEHHE PeIlaTh YpaBHEHHS, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3NUYHBIX TIPHEMOB; pelIaTh YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C
napamMeTpoM; NPUMEHSATh YPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI JJISl PEIICHUSI
MaTeMaTHYeCKUX 3a7ad M 3a7ad M3 pasNyHbIX 00JlacTel HaAyKH M pearbHON
KH3HUY,

-yMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU: TpapuK (QYHKIHH, OOpaTHas
GyHKIUS, KOMIO3WIMA (QYHKUWH, JWHEHHAs QYHKOUS, KBajpaTHYHAS
GyHKIHS, cTeTleHHass (QYHKIMS C LEJBIM IOKa3aTeleM, TPUrOHOMETPHYECKUE
¢yHKIMU, oOpaTHBIE TpPUTOHOMETpHUYECKHe (YHKINW, TOKazaTelbHas U
norapu@mudeckas GyHKIUU; YMEHUE CTPOUTH rpaduku GYHKIUH, BBITOIHAT
npeoOpazoBaHus rpadpukoB HyHKITHIH;,

-yMEHHE HCHOJIB30BaTh Trpapukd (GYHKIMH s W3YYEHHsS IIPOIECCOB H
3aBUCHUMOCTEH TIpU pEIICHHH 33/a4d U3 JAPYrHX Y4eOHBIX NpPEAMETOB U H3
pEaIbHOM KU3HU;

-BBIpaKaTh POPMyJIaMH 3aBUCUMOCTH MEX/Y BeJIHIHHAMU;

-yMEHHE CBOOOJHO ONEpUPOBATh MOHSATHAMHU: YETHOCTh  (DYHKIUH,
MEPUOJIMYHOCTh  (YHKIMH, OTPaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTb
GyHKIHMM, SKCTpeMyM (YHKIWHM, HanOoJbIlee W HaWMEHbIIee 3HAYCHUS
(YHKLIMY HA TPOMEXYTKE; yMEHHE MPOBOJAUTH HcCIeJ0BaHUE (DYHKINY;
-yMEHHE WCIONB30BaTh CBOWCTBA W TpadUKu QYHKIMA Ui pelieHus
YpaBHEHHH, HEpPaBEeHCTB M 33Jad C IapaMmeTpamH; H300pakaTb Ha
KOOPAWHATHOW TUIOCKOCTH MHOXECTBA PELICHUH YpaBHEHHUH, HEPABEHCTB U UX
cHUCTEM;

-yMeTh  CBOOOJHO  OINEPUPOBATh  IMOHATHSAMH:  TOCJIEJOBATEIHLHOCTD,
apudmeTndeckas IMporpeccusi, TeoMeTpHyecKas Mporpeccus, OECKOHEYHO
yOBIBaOIIas FreoMeTprUuecKas pOrpeccus;

-yMEHHE 3aJaBaTh IIOCIEJOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYPPEHTHBIX GOopMyIT;

-yMETh OIEpUpPOBaTh HOHSATHAMHU: HENPEPHIBHOCTh (YHKLIWH, ACHMIITOTHI
rpaduka QyHKIHH, IEpBast U BTOpasi MPOU3BOIHAS (PYHKIMH, FT€OMETPUICCKUI
n  (QU3MYECKUI CMBICT TPOM3BOAHOH, mepBOOOpa3Has, ONpelesICHHbIH
WHTETpal; yMEHHE HaxXxOOUTh AacHMOTOTHl Trpaduka QYHKIUH, yMEHHE
BBIYHCIIATH TPOM3BOAHBIC CYMMBI, MPOM3BEACHHS, YaCTHOTO M KOMIO3UIINU
(hyHKIMHA, HAXOIUTH YpaBHEHNE KacaTeIbHOU K rpaduKy QyHKITAH;

-yMEHUE HCIONb30BaTh MNPOM3BOAHYIO IJISi HCCIEAOBaHMSA (QYHKIMHA, IS
HAaXO0X/JICHUS] HAWIYYIIETO PEIICHUS B MPUKIAJHBIX, B TOM YHCIIC COIHAIBHO-




SKOHOMHMYECKHX W (PHU3MYECKHX 3ajadax, Uil OMNpPEACNCHHUS CKOPOCTH H
YCKOPEHHMSI; HaXOAWTH IUIOMAI M 00BbeMBbl (HUTYp C MOMOIIBI0 HHTETpPAla;
MNPUBOIUTH MPHUMEPHl MAaTEeMaTHYECKOTO MOJACIMPOBAHHS C IMOMOIIBIO
TG hepeHIMATBHBIX YPaBHCHHIA;

-yMeTh OIEPUPOBATH TOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSDKCHHBIC
KOMIUTIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUICKCHOTO dHcia, (opma
3allUCH KOMIUIEKCHBIX 4YHcesl (TeOMEeTpUYecKasi, TPUTOHOMETpUYECKass H
anreOpanveckas); yMeTb MPOM3BOAUTH apU(PMETHUECKHue ICHCTBUS C
KOMIUIEKCHBIMHA ~ YHCIIaM{;  HPUBOAWTH  TNPUMEPHl  HCIIOIb30BAHUS
KOMILJICKCHBIX YHCElT;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHIMU: CpeAHee apuMeTHIecKoe,
MeInuaHa, HawOoNbIIee W HaWMEHbIIee 3HA4YeHHs, pa3Max, IHCIEepCHs,
CTAaHIApTHOE OTKJIOHEHHWE [UIS OIMCAHUS YHCJIOBBIX [aHHBIX; YMEHHE
HCCIIEIOBaTh CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCJIE C MPUMEHEHHUEM
rpagUIecKuX METOIOB M 3JIEKTPOHHBIX CPEICTB; IpaHUUIecKd HCCIEIOBaTh
COBMECTHBIE HAOIIOJCHUS C TIOMOIIBIO AMArpaMM PAacCEUBAHUS M JIMHEHHOM
perpeccuu;

-yMeTh HaXOIUTh BEPOSTHOCTU COOBITHH C HCIIONb30BaHUEM TpadUUeCKUX
METOJIOB; MPUMEHSTH JUIS PEIICHHUS 3a1a4 GOPMYIIbI CIIOKEHHS U YMHOKCHUS
BEpOSITHOCTEH, (OpMYyNly TIONHOW BepoATHOCTH, Qopmyny beprymm,
KoMOWHaTopHble (GakTel ¥ (QOPMYIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHIf; yYMEHHE ONEepHpPOBATH TOHATHAMHU: CilydaiiHas BEJMYHHA,
pacmpenesieHie BEpOSTHOCTEH, MaTeMaTH4ecKoe OXUAAHHWE, IUCIepCHS U
CTaHAApPTHOE OTKIJIOHCHHE CIy4YaliHOW BENMYMHBI, PYHKIMU pactpeieIcHus u
IUIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEJIHHOTO M HOPMAIBHOTO PacHpeeNiCHNH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCNCHUH IS pPEeIICHUS]
3aja4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJNBIIMX 4YHCET, METOJbI
BBIOOPOYHBIX HCCIICIOBAaHUH; YMEHUE TPUBOJUTH TPHUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHHSX;

- yMeThb CBOOOJHO OINEpUPOBATh MOHITHUSAMH: TOYKA, HpsMas, TUIOCKOCTb,
HPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUHI yroJl, IBYIPAaHHbIN yroJl, TpEXTPaHHbIA
yroji, TNepeceKarolIrecsi, NapajulelibHble W CKPEIIMBAIOIIUECS MpsSMBbIE,
MapauIeNIbHOCTh U TIEPICHIUKYIIIPHOCTD MPSIMBIX M IUIOCKOCTEH, YroJI MEKIY
NPSIMBIMH, YTOJ MEXIy HPSMOW M TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH;
YMEHHE HCIIOJIb30BATh MPH PEIICHUH 3a/a4 M3Y4eHHbIE (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OIICHUBAThH Pa3Mephl 00BEKTOB B OKPYIKAIOIIEM MUPE;
-yMEHHUE ONEepUPOBATH MOHITHUSMHI: MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHHKA,
MPaBWIBHBI MHOTOTPaHHHK, MpHU3Ma, MUpamMuna, (GUrypa u MOBEPXHOCTH
BpallleHus, WINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYCHUS
KOHyca W WLWIMHApA, NapajiebHble OCH WJIM OCHOBaHMIO, CEYEHHE IIapa,
TUIOCKOCTb, Kacaromasics cepsl, IHIHHIPA, KOHYCa;

--yMEHHE CTPOUTHh CEYEHHWE MHOTOTPaHHHUKA, M300pakaTh MHOTOTPAHHHKH,
(Gurypsl ¥ MOBEPXHOCTH BpAlLlEHHs, UX CEUCHHUS, B TOM UYHUCIIE C MOMOIIBIO
AJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOWCTBA TEOMETPUUECKUX UTYD,
CaMOCTOSITEIbHO  (pOpMYIHpOBaTh  ONpEAeNeHUsT  M3y4aeMblXx  uryp,
BBIJIBUTAaTh THIIOTE3bl O CBOMCTBaxX W IpPHU3HAKAX T'€OMETPUYECKUX (Uryp,
00OCHOBBIBAThH WU ONIPOBEPraTh UX;

-yMEHHE TPOBOAMTH KiacCUPHUKANUIO (UTYp MO pa3iIMYHBIM TPU3HAKAM,
BBITOJIHATH HEOOXOIUMBIE JJOTIOJTHUTEIIbHBIE TIOCTPOSHHUS;

yMETh CBOOOJHO OMNEpUPOBATh MOHATHSAMM: IUIOWAAb (UIYpPHL, 00BEM
(Gurypsl, BelIM4YMHA yIiIa, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
MEXIy NpAMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSMH, IUIomags chepsl,
TUIOINAAb TIOBEPXHOCTH MUPAaMHIBL, IPU3MBI, KOHYCa, HUINHIPA, 00BeM Ky0a,
HPSMOYTOJIFHOTO TapajuieNienuIe/ia, MIpaMAIbl, TPU3MBI, IIHIMHAPA, KOHYCA,
apa; yMeHHe HaXOANUTh OTHOIICHNE 00hEeMOB IMTOI0OHBIX (uryp;

-yMeTb CBOOOJHO ONEpPUPOBaTh MOHATHAMH: MABIDKCHHE, MapauleIbHBINA
NEepeHoC, CHMMETpPHs Ha IUIOCKOCTH M B TIPOCTPAHCTBE, IIOBOPOT,
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npeoOpazoBaHue Mog00HsI, TOJOOHbBIE (PUTYPBI; YMEHNE PACIIO3HABATh PaBHbIC
u 1mopoOHble GUrypsl, B TOM 4YHCIE€ B IPUPOIE, UCKYCCTBE, apXUTEKTYPE;
yMEHHE UCIOJb30BaTh  IE€OMETPUUECKUE OTHOILIEHUS, HaXO/AUTh
reOMEeTPUYECKHE BEIWYHMHBI (IJIMHA, Yroj, IUIOManb, 00beM) MpU PEHICHUH
3aja4 U3 Apyrux y4eOHbIX IPEIMETOB U U3 PeabHOM KU3HU;

-yMeTb CBOOOZHO ONEPUPOBAaTH MOHATHAMHU: TPSAMOYTOJbHAas CHCTEMa
KOOpJMHAT, BEKTOp, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO, Pa3I0KeHHUe BEKTOpa Mo Oa3ucy,
CKIAPHOE NPOM3BEICHHE, BEKTOPHOE MPOM3BEICHHE, Yol  MEXIY
BEKTOPAMH; YMEHHUE MCIIOIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOA AJA
peleHHs TeOMETPUIECKUX 3a7ad 1 3a7ad IPyTruxX yuyeOHBIX IPEIMETOB;

-yMETh MOJENMPOBaTh pEaJIbHbIE CHUTyalldd Ha S3bIKE MAaTEMaTHKH;
COCTABIIATh BBIPAXKECHNUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI II0 yCIOBUIO
3aJlauM, HUCCIEA0BaTh IMOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM ammnapara
anreOpsl, HHTEPIPETUPOBATH MOJydCHHBIH  pe3yJbTarT; CTPOUTH
MaTeMaTHYECKHE MOJEIHU C MOMOIIBI0 T€OMETPUYECKUX MOHATHH M BEJINYHMH,
peumaTtb CBsI3aHHBIC C HHUMHN IMPAKTHUYCCKHUEC 3aJa4u, COCTaBJIATh
BEPOSITHOCTHYIO MOJEIb W HHTEPHPETUPOBATh IIOIYYEHHBIA pE3YJIbTaT;
pelmaTh NpUKIagHble 3afadd CPEACTBAMH MaTEMaTHYEeCKOTO aHajln3a, B TOM
YHCJIE COLUATIBHO- dKOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa;

-yMEHHE BbIOMPATh MOIAXOMSALINN METOJ JUIA PEIICHUS 3aJa4yd; MOHUMaHUE
3HAYMMOCTM MAaT€MaTHMKH B M3YYCHUH NPUPOAHBIX M OOIIECTBEHHBIX
NPOLIECCOB W SIBJICHUH; YMEHHE pAcHO3HaBaTh IPOSBICHUE 3aKOHOB
MAaTe€MaTUKU B HCKYCCTBC€, YMCHUC MNPUBOJUTL IMPUMCPLBI MAaTCMAaTHYCCKHUX
OTKPBITUN POCCUNCKON U MUPOBOM MaTEMaTHUYECKOU HAYKU

-yMETh OINEPUPOBaTh MOHATUSMH: palMOHaJbHAs (YHKLUS, MOKa3zaTeJIbHAas
¢dyHKIHS, CTEeTeHHas ¢dyHKIHS, norapugMudeckas ¢dyHKIWS,
TPUTOHOMETpUYecKne (YHKIWHU, OOpaTHble (QYHKIWH, yMEHHE CTPOUTH
rpaduKy W3y4YeHHBIX (YHKOWHA, HCHOJIB30BaTh TIpadUKHd HOPU H3YHYECHUH
MPOLIECCOB M 3aBUCHUMOCTEH, NpPU pEIIeHUHM 33434 U3 JPYyrux Yy4eOHBIX
MPEeIMETOB | 33]a4 U3 PEeabHOW KU3HH; BEIPAXKaTh POPMYyJIaMH 3aBHCUMOCTH
MEX[y BEJINUNHAMU;

-yMeTh OIepUPOBaTh HOHATHAMU: TOXAECTBO, TOXAECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YypaBHEHUH W
HEpaBEHCTB, PpaBHOCHIBHOCTH ypaBHEHWH, HEPaBEHCTB M  CHCTEM,
pannoHaJbHbIE, UppannOHANbHEIE, MOKa3aTeNbHBIE, CTEIICHHBIE,
jnorapupMHUIEcKue, TPUTOHOMETPUYECKHE ypPaBHEHHUS, HEPAaBEHCTBA M
CHCTEMBI; YMETh pelllaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO
pPa3NMYHbIX TPUEMOB; pellaTh YPAaBHEHMS, HEPABEHCTBA W CHCTEMBI C
napameTpoM; NPUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI JJISI PELICHUS
MaTeMaTHUYEeCKHUX 3aja4 M 3aJla4 M3 Pa3IMYHbIX 00NacTel HAYKH W peajbHOM
KU3HH;

-yMeTh CBOOOJHO ONEPUPOBaTh MOHATHAMH: IBIKCHHE, NapauleiIbHbINA
MEpPEeHOC, CUMMETpUsT Ha IUJIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeobpazoBaHue Moo0Msl, MOJO00HBIE (PUTYPHI; YMETh PAcIiO3HABATH PaBHBIC
U 1momoOHbIe (GUrypBl, B TOM 4YHCIIE€ B TPHUPOJE, UCKYCCTBE, apXHTEKTYpE;
YMETh WCIOJIBb30BaTh reOMETPHUYECKHE OTHOLICHUS, HaXOJIUTb
reOMEeTpUYECKHE BENWYHMHBI (IJIMHA, YTOJI, TUIOMIaah, O0BEM) MPH pEIIeHUH
3aJa4 U3 Ipyrux y4eOHBIX NPEAMETOB U U3 PeabHOM KU3HU

-yMETb  ONEPUPOBATh TMOHATHAMH: palMOHAIbHBIE, HpPPAlMOHAIBHBIE,
MoKa3aTenbHble, CTENCHHBIE, JIOrapu(PMUUIECKue, TPUTOHOMETPHUUECKHUE
YPaBHEHUS M HEPABEHCTBA, X CUCTEMBI,

-yMETb OINEpPUPOBAaTh MOHATHUAMH: MHOIOIPAaHHHUK, C€YEHHE MHOTOTPAHHUKA,
Ky0, mapaienenumnes1, npu3Ma, nupamua, Gurypa u moBepxXHOCTh BpalleHUs,
IWIMHAP, KOHYC, map, cdepa, cedeHUss (GUIYphl BpalICHUs, IUIOCKOCTB,
Kacatommasicsi cepsl, HWIMHAPA, KOHYCa, TUIOLIalb MOBEPXHOCTH MHPAMUIBI,
MPU3MBI, KOHYCa, HWIMHApPA, Ioaas chepbl, 00beM Kyba, MpsIMOYTOJIbHOTO

11




napajuiefienuie/a, TUPaMUIbl, MTPU3MbI, NWINHIPA, KOHYycCa, Iapa; yMCHUE
n300pakaTb MHOTOTPAHHHUKH M TIOBEPXHOCTH BpAIICHHUS, UX CEUCHHS OT PYKH,
C TIOMOIIBIO YEPTE)KHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE;

-yMETh pPacrliO3HaBaTh MPaBUIbLHBIE MHOTOTPAaHHUKH;

-yMETh OINEPUPOBATh MOHATHSAMH: NPSIMOYTOJbHAs CHCTEMa KOOpIMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE MIPOU3BEICHHUE,
yroJl MeXJly BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIEHUE BEKTOpAa HA YHCIIO;
HaXOIWTh C TIOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTOSHUE MEXAY ABYMS TOUKaMHU

-yMETh OIEpUPOBATh MOHATHIMHU: CIyYAHHBIM OMBIT W CIy4YailHOE COOBITHE,
BEPOSITHOCTD CIIy4allHOTO COOBITHS

-yMETh BBIYHMCIIATH BEPOSTHOCTH C HCIOJIBb30BAaHHEM IPa(UUECKHX METOIOB;
OpUMEHSTH  (OPMYNBI  CIOKEHUS W yMHOXKEHHS  BEPOSTHOCTEH,
KoMOWHaTopHbIe (PaKkThl U POPMYIIBI IPU PEIICHUH 3a/1aY;

-OLICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMH
BEIMYMHAMH, YMEHHE MPUBOIUTH NPUMEPHI MPOSBICHHUA 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMeTh CBOOOTHO ONEPHPOBATH MOHATHUSMH: CTEHCHb C LIEJNbIM IOKa3aTeIeM,
KOPEHb HATYpaJbHOM CTENEHH, CTENCHb C palMOHAIBHBIM IIOKa3aTelieM,
CTEeTIeHb C JICWCTBUTEIBHBIM (BEIIECTBEHHBIM) MTOKA3aTeNIeM, JIorapudM ducia,
CHHYC, KOCUHYC ¥ TAHTC€HC IPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOIHO OMNEPHUPOBaTh MOHATHUAMHU: Tpaduk QyHKIHUH, oOpaTHas
¢byHKIMS, KOMIO3uIMA (QYHKUWH, JuHEHHAs QYHKOUS, KBajpaTH4YHAsS
¢dyHKIUS, cTenieHHas GYHKIUS C LENBIM IMOKa3aTeleM, TPUTOHOMETPHUYECKHE
¢yHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHe (YHKIMHU, TOKa3aTembHas U
norapu@mudeckas (GyHKIUU; YMETh CTPOUTH TrpaduKu (YHKIUHA, BBITOIHSATH
npeoOpa3oBaHus TpapuKOB QYHKIIHIA;

-yMeThb HCIONB30BaTh Tpaduku GYHKUME Ui M3YYEHHS] TPOLECCOB H
3aBUCHUMOCTEH TpH PEIICHHH 33a/Jad W3 APYrHMX Y4YeOHBIX HPEAMETOB U W3
peanbHOM KU3HK; BRIpaKaTh (HOPMYIIaMHu 3aBUCUMOCTH MEX]y BEIMUNHAMH;
-cBOOOIHO OIEpUpPOBaTh MOHITUSMH: YE€THOCTb (YHKLUWH, NEPHUOAUIHOCTH
(YHKLIMH, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (DYHKLHH, DKCTPEMYM
(GyHKIMHM, HAUOOJIbIIee W HAaUMEHbBIIIECS 3HAUCHUS (DYHKI[MM Ha MPOMEKYTKE;
YMETh MPOBOJIUTH UCCIICOBAHNE QYHKIIH;

-yMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKOMH [UId  peleHus
YpaBHEHHH, HEPaBEHCTB M 33Jad C IapaMmeTpamH; H300paxkaTb Ha
KOOPAMHATHOH IUNIOCKOCTH MHOKECTBA PEILICHU ypaBHEHUM, HEPABEHCTB U UX
CHCTEM

-yMETh ONEpPUPOBaTh MOHATHSIMHU: CpelHee aphUPMeTHUecKoe, MeauaHa,
HauOoNblllee W HAaWMEHbIIee 3HAUeHUs, pa3Max, IWCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHWCIIOBOrO Habopa; YMEHHE H3BIIEKaTh, WHTEPIPETUPOBATH
nHPOpPMALIMIO, MPEACTABICHHYI0 B Ta0MuIax, Ha AWarpaMmax, Tpadukax,
OTPaXKaIOIyI0 CBOWCTBA pEaJbHBIX IPOLECCOB M SBIECHUH; MPEICTABIATH
WH(OPMAITUIO C TIOMOIIBIO TAOJIHII U IHATPaAMM;

-MCCIIEI0BaTh CTATUCTHYECKUE JIaHHBIE, B TOM 4YHCIE C TPUMEHEHUEM
rpadMueCcKUX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

-yMETh OIEPHPOBATH MOHATHAMH: TOYKA, MPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
JOBYTPAaHHBIM  yroJl, CKpEUIMBAIOIIMECS TpsAMble, NapauieIbHOCTh U
MEPIEHNKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MeXAy HpPSMBIMH, yroi
MEXIy TPSIMON W IJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSAMH, PACCTOSHHE OT
TOYKH [0 IIOCKOCTH, PACCTOSHHE MEXIY IPSAMBIMH, PAaCCTOSHHE MEXKIY
IJIOCKOCTSIMU;

-yMETh HCIIONB30BaTh NMPH PELICHUW 3a/a4 W3y4YeHHbIC (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHE OIICHUBAThH pa3Mepbl 00bEKTOB OKPY’KAIOIIET0 MUpPa

-yMETh OINEPUPOBATh MOHATHSAMH: NPSIMOYTOJbHAs CHCTEMa KOOpIUHAT,
KOOPJAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE MPOU3BEACHUE,
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YTOJI MEXAy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BENECHUE BEKTOpA HA YHCIIO;
HaXOIWTh C TIOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTOsSHUE MEXAY IByMs TOUKaMU;

-yMeTh BBIOMpaTh MOIXOJSAINNANA HM3YYCHHBIH METOJ JUIsl PEIICHUS 3aJlayuH,
pacmo3HaBaTh MaremMaThdeckne (aKThl W MaTeMaTH4YecKhe MOJIeNd B
MIPUPOTHBIX M OOIIECTBEHHBIX SIBJICHHUAX, B NCKYCCTBE;

-YyMEHUE MPUBOJUTH MPUMEPHl MATEeMATHUYECKUX OTKPBITHUH POCCUMCKON U
MHUPOBOW MAaTEMaTUYECKON HAYKH.

- YMETh ONEPUPOBAThH MOHITHAMHU: CITydallHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIYYalHOTO COOBITHS; YMETh BBIUUCIISATH BEPOSTHOCTH C
WCTIONB30BaHHEM Ipa)UuecKUX METOJOB; MPUMEHSTH (OPMYINbI CIOKEHHS H
YMHOXEHHSI BEpPOSTHOCTEH, KOMOHWHATOpHBIE (aKTBI W (QOPMYIBI MpH
pEIIeHnH 3a7aq; OIEHIBATh BEPOSITHOCTH PEANBbHBIX COOBITHIA; 3HAKOMCTBO CO
CIy4ailHBIMHM BETUYMHAMH; YMEHUE MPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YHCEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX

-yMeTh ONEPHUPOBATh MOHATUSAMHU: (QYHKIHSA, HENpepblBHAs (QyHKIHUS,
MPOM3BOJHASA, MEPBOOOpa3Hasi, OINpEeNICHHbIH HHTErpal; yMETh HaXOIUTh
MPOM3BOJIHEBIE JIEMEHTAPHBIX (YHKIHIA, UCTIONB3YsI CIPaBOYHBIE MaTEPUAIIBI;
UCCIIE0BaTh B MPOCTEHIINX CIydasX (QYHKIMA HA MOHOTOHHOCTb, HAXOJHTh
HauOONBIINE ¥ HAWUMEHBINIWE 3HAYeHUS (YHKOWUH; CTPOUTH TpaduKu
MHOTOWICHOB C HCIOJb30BAHUEM amnapara MaTeMaTHYeCKOr'o aHalu3a;
NPUMEHSTH POU3BOIHYIO IPU PELICHUH 337124 Ha IBI)KEHHE;

-pemraTh MpakTHKO-OPUEHTHPOBAHHBIC 3a/1a4 HAa HANOOJIBIINE 1 HANMEHBIINE
3HAYCHUS, HAa HAXOXKJICHHUE ITyTH, CKOPOCTH B YCKOPEHHUSI,;

-yMeTh OINEpPHPOBaTh MOHITUSMH: JBWKEHHE B NPOCTPAHCTBE, MOAOOHBIC
(GUryphl B IPOCTPAHCTBE; UCIOIH30BATh OTHOLICHHUE TUIONIAJIeH TIOBEPXHOCTEH
1 00beMOB TIOJIOOHBIX (PUTYp MIPU pElICHUH 3a]ay;

-yMETh BBIYHCIATH TEOMETPUYECKHE BEIMYUHBI (IJIMHA, Yrojl, IUIOMIANb,
00’beM, IIIOMIA/Ib TIOBEPXHOCTH ), HCHONIB3YS U3y4YEeHHbIE ()OPMYJIBI U METOIbI
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Konanl
Coaepixanue Kypca ®opma KOHTPOJISA pe3yJIbTaToB
OCBOCHUS
Texkyuuii KOHTPOJIb
Pasnea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHO HIKOJIBI
Tema 1.1 Lenp m 3amaum MaTeMaTHUKU NPU | YCTHBI  OTBET; pELICHUE
OCBOCHMM  CHEIUaNbHOCTH. YHcoa M | CUTyallMOHHBIX 33]a4
BBIUMCIICHUSI
Tema 1.2  IlpoueHTHBIE  BBIYMCICHHS. | pELHICHUE MPAKTUYECKUX OK 01, OK 02,
YpaBHEHMs 1 HEPaBEHCTBA 3a/1a4 OK 03, OK 04,
Tema 1.3. IIpolieHTHBIE BBIYMCICHUS B | BBHIITOJIHEHUE tectoBbix | OK 05, OK 06
Ipo(ecCHOHANIBHBIX 3aJa4ax 3aJlaHui
Tema 1.4 Pemenue 3amau. BxopgHoil | pemeHue MIPaKTUYECKUX
KOHTPOJIb 3a/1a4
Pa3nea 2 Ilpsimble ¥ mJ10cKOCTH B pocTpancTBe. KoopAMHATHI M BEeKTOPHI B
NPOCTPAHCTBE

Tema 2.1. OcHoBHbIE IIOHATHUSA | YCTHBIM OTBET; peEUICHUE

crepeoMeTpur. PacronokeHue mpsSMbIX U
IJIOCKOCTEN

IMPAKTHUYCCKUX 3ala4

Tema 2.2. ITapamienbHOCTb NPAMBIX, IPSIMON
7 TNIOCKOCTH, TIIOCKOCTEH

MaTeMaTHYEeCKUI TUKTAHT;
pelIeHre MPaKTUYECKUX
3aJTaHUN

Tema 2.3. IlepneHIuKyIsIpHOCTb TPSAMBIX,
pSMOM U TIIOCKOCTH, TNIOCKOCTEH

PEIICHUC TPAKTUYICCKUX
3aga4d

Tema 2.4. IlepneHauKkynsip W HaKJIOHHas.

PEIICHUC TPAKTUYICCKUX

OK 01, OK 03,

TeopeMa 0 Tpex nepneHauKyIspax 3a/1a4 OK 04. OK 07
Tema 2.5. KoopauHaTsl M BEKTOpbl B | BBIIIOJHEHUE TECTOBBIX ’
MPOCTPAHCTBE 3aJaHui
Tema 2.6. IlpsMble W IUIOCKOCTH B | pEIIEHUE MIPAaKTHYECKUX
IIPAKTHYECKUX 3a/1a4ax 3a1a4
Tema 2.7 Pemenue 3amad. IlpsimMble U | KOHTpOJb Tpu paboTe B
IJIOCKOCTH, KOOPJAMHATBI M BEKTOPHI B | MMapax; penieHue
IIPOCTPAHCTBE MIPAaKTUYECKUX 3ajauy;

BBIITOJITHEHUE TECTOBBIX

3alaHUI

Paspnen 3. OcHoBbl TpUTrOHOMeTpHHU. TpUroHoMeTpuyeckue PyHKINH

Tema 3.1 Tpuronomerpuueckue (YHKIMH | MATEMAaTHUYECKUN JIUKTAHT;
IIPOU3BOJIBHOTO YIJIA, YUCIIA peuieHue MIPAKTUYECKHUX

3aJaHui OK 1,0K 2,
Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHUE | YCTHBIM OTBET; PEIICHUE OK 3, OK 4,
TOXIECTBA MIPAaKTUYECKUX 3a/1a4 OK 5

Tema 3.3 Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBA M rpauku

PEIICHUEC TPAKTUYCCKUX
3aga4d

Tema 3.4 OOparHbIE TPUTOHOMETPHUYECKHE
byHKIIMN

YCTHBIN OTBET; pEILICHUE
MPAKTUYECKUX 3a/1a4

Tema 3.5 TpuroHoMeTpu4YeCKHe ypaBHEHHS U
HEpaBEHCTBA

pelieHue MPAKTUYECKUX
3aJIaHUN
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Tema 3.6 Pemenne 3amay. OCHOBBI
TPUTOHOMETPHH. Tpuronomerpuueckue
byHKIUHA

pelieHue MPAKTUYECKUX
3aJaHNM; BBIIIOJIHCHUE
TECTOBBIX 3aJaHUM

Pa3nes 4. Ctrenenn u kopuu. CteneHHasi, NokasarejibHasi M Jiorapugmuyeckast QyHKIHHU

Tema 4.1 CrenienHast pyHKIIUs, €€ CBOMCTRBA.
ITpeoOpa3oBaHne BBIpaXKEHUM C KOPHSMHU n-
01 CTeneHn

YCTHBIN OTBET; pPeLICHUE
MPaKTUYECKHUX 3a/1a4

Tema 4.2 CaoiicTBa CTEIICHU C | YCTHBII OTBET; PELICHUE
panuMoHaIbHBIM u JEUCTBUTENIbHBIM | MPAKTHYECKUX 3aa4
MOKa3aTeJIsIMU

Tema 4.3 Pemenue uppanMoHaJIbHBIX | PELHICHUE MPAKTUYECKUX
ypaBHEHUI 3aaHu

Tema 4.4 TlokazarenbHass (QyHKUIUSA, €€

PEIICHUC ITPAKTHUYCCKHUX

cBoiictBa. [lokaszarenbHble ypaBHEHUS U | 3aJlaHUM OK 01, OK 02,
HEpaBEHCTBA OK 03, OK 05,
Tema 4.5 Jlorapupm umcna. CBoiicTBa | pemeHHe TPAKTUIECKUX OK 07
JgorapugpmoB 3aJlaHui
Tema 4.6 Jlorapupmuueckas QyHKUIuUS, €€ | pelICHHE MPAKTUIECKUX
cBoiicTBa. Jlorapupmuueckue ypaBHEHUs, | 3aaHUI
HEPABEHCTBA
Tema 4.7 Jlorapugmsl B IpUPOJIE M TEXHUKE | PELICHHE NPAKTUYECKUX
3alaHul
Tema 4.8 Pewmenue 3agau. CreneHHas, | pelieHue MIPaKTUYECKUX
NoKa3arenbHast U JorapupmMuuecKas | 3aJaHui; BBITIOJIHEHHE
GyHKIIMHN TECTOBBIX 3a/IaHUM
Pa3nea S. IIpon3Bognas u nepsoodpasHasi pyHkuuun
Tema 5.1 Ilonstue npousBogHoi. OpMysbl | MATEMATUYECKUN JTUKTAHT;
u npaswia auddepeHnnpoBaHus peleHue IIPaKTUYECKUX
3alaHUuN
Tema 5.2 [TloHATHE O HENPEPHIBHOCTHU | PEIIEHUE MPAKTUUECKUX
byakuun. Metoa HHTEpBaAJIOB 3aJaHui
Tema 5.3 T'eomerpuyeckuili M (pU3NYECKUN | pelIeHHE TPAKTUYECKUX
CMBICJT TPOU3BOTHOM 3aJaHu
Tema 5.4 MoHOTOHHOCTh (DYHKIMH. TOUKM | pelIeHHe NPaKTUYECKUX
DKCTpEMyMa 3aJaHul
Tema 5.5 MHccnenoBanue (QyHKIME U | pelIeHHE TPAaKTUYECKUX
NOCTPOEHUE TpauKOB 3aJlaHui OK 01, OK 03,
Tema 5.6 HauOonbiiee u HaMMEHbLIEE | pelICHHE MPAKTUYECKUX OK 04, OK 06,
3HaYeHUS] PYHKINH 3a1aHUI OK 07

Tema 5.7 HaxoxneHne OITHUMaJIbHOIO
pe3yspTata ¢ TMOMOIIBI0 TPOU3BOJHON B
MIPAKTUYECKUX 3aJa4ax

peLIeHNE IPAKTUYECKUX
3aJaHuN

Tema 5.8 IlepBooOpa3zHas  (QPyHKIMH. | pelICeHHE TPAKTUYECKUX
[TpaBuiia Hax 0k /1eHUs IEPBOOOPa3HBIX 3a1aHUI
Tema 5.9 Ilnmomanes  KpUBOJMHENHOMN | pellIEHUE MPAKTHUUECKUX

tpanenuu. @opmyna Hetorona — JleliOnua

3aJaHUuN

Tema 5.10 Pemenue 3amau. [IpousBonHas u
nepBooOpa3Hast PyHKITUH.

penieHue MPAKTUYECKUX
3aJIaHMI; BEIIOJIHEHUE
TECTOBBIX 3aJaHUN

Pa3gen 6. MHOTOrpaHHMKY M TeJIa BPALleHU I
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Tema 6.1 Ilpusma, mapamirenenunen, Kyo,
nmupamMuJia 1 ux CCYCHHUA

MaTeMaTU4YEeCKHi JUKTaHT;
pernieHue MPAKTUYECKUX
3aJaHUuN

Tema 6.2 IlpaBuibHBIE MHOTOIDAaHHUKHU B
KHU3HU

pelieHue TpaKTUYECKUX
3aJaHUN

Tema 6.3
ceyeHus

[unuuap, koHyc, wmWap HU HX

pelieHue TPaKTUYECKUX
3aJaHUuN

Tema 6.4 O0beMBI U IUIOIIAIU TOBEPXHOCTEN
TEI

COCTAaBJICHUC KPOCCBOPAOB,
PEIICHUE 3a1a4

Tema 6.5 Ilpumepsl cuMMeTpuil B | pelieHue MIPAKTUYECKUX
npodeccun 3aJaHui
Tema 6.6 Pemenue 3agau. MHOrOrpaHHUKY U | pelLIEHUE IIPaKTUYECKHUX
TeJla BpallleHus 3aJaHu

OK 01, OK 04,
OK 06, OK 07

Paspnen 7. DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

Tema 7.1 CoObITHE, BEpPOATHOCTH COOBITHS.
Cro’xeHre M YMHOKEHUE BEPOSTHOCTEN

YCTHBIM ~ OTBET;

3aaa4

pEeUICHUC

Tema 7.2 BepositHOCTB B | COCTaBJIEHHE KPOCCBOPOB;

npodecCHOHATBHBIX 3a]auax peleHue 3aaad OK 02. OK 03

Tema 7.3 JluckpeTHast ciiyyaiiHasi BEJIMYMHA, | PEILIEHUE MPAKTUYECKUX OI’< 05 ’

3aKOH €€ pacipeleICHUs 3aJlaHui

Tema 7.4  3agaun  MaTeMaTHYECKOM | pellleHHE MPaKTUYECKUX

CTaTHCTHKH. 3aJlaHui

Tema 7.5 DnemMeHTBI TEOpUN BEPOSITHOCTEN U | pellIeHUe MIPAKTHYECKUX

MaTEMAaTHYECKON CTaTUCTUKU 3aJlaHui

IIpoMe:KyTOYHBIM KOHTPOIb

JudpdepeHupoBaHHBIN 3a4eT TectupoBanue OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,

OK7
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IV. METOAUYECKHE MATEPHUAJIBI 1151 OHEHKHW 3HAHUI, YMEHUM

4.1. OueHo4HbIe CpeACTBA, MIPUMeHsieMble /ISl TEKYIero KOHTPOJIs.
IIpuMepsbl NpakTHYeCKNX (CUTYAUMOHHBIX) 3a/1a4

1. ITnomans moBepxHoctu kyda 150. Haiitu ero o0nem.

2.B mpAMOM TapasuIesIeNuese CTOPOHB OCHOBaHHS 3 M 6 obpasyor yrom 30°. Bokoas
nmoBepxHOCTh 24. Halitu ero oobem.

3.Anodema mpaBUIBHOM YETHIPEXYTONBbHOM mUpamMuabl 4, cTropoHa ocHoBaHus 6. Haiitu
I0Ia/1b OOKOBON MOBEPXHOCTH MUPAMUJIBI.

4.]lnaroHayib OCEBOTO ce4YeHMs MUIuHApa 48 cM 00pa3yeT ¢ MIOCKOCThI0O OCHOBAHUS yroJl 30°.
Haiiaute pannyc ocHOBaHMS U BHICOTY LIMIUHAPA.

5.00pa3yromass koHyca paBHa 6, miom@aab ocHoBanusa 9z . Halitu mnomaar OoxoBoi
MOBEPXHOCTH KOHYCA.

6.Haiitu ckanspHoe npousBeneHue BekTopora (2; 4; 1),8(3; 5; 7).

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

8.B cOopHuke 6uneroB mo maremaruke Bcero 20 OWJeTOB, B 7 M3 HUX BCTPEUYAETCs BOMPOC O
npou3BogHON. HaliiuTe BEpOSITHOCTh TOTO, YTO B CIIy4ailHO BHIOPAaHHOM Ha 3K3aMeHe Ouiiere
HIKOJILHUKY HE BCTPETUTCS BOIIPOC O MPOU3BOTHOM.

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

2
PELIEHUE: Bo3senéM 06e 4acTu ypaBHEHUS B KBaApaT (‘\."r 2x+ 1 +x— 3) = 42

ITonyanM paBHOCHIBHOE HCXOMHOMY ypaBHerne 2x+1+24/ 2x + 1v/x — 3 + x — 3=16.

[puBenéM NOMOOHBIE WIEHBI M IEPEHECEM ciaraeMble 0e3 3HaKa KOPHA B IIPaBYIO YacTh
ypaBHeHus 3x - 2+24/ 2x + 14/x — 3=16.

IMonyuum ypasrerue 24 2X + 14/x — 3=18-3x.

Boszeeném obe 4acTH MIOJIyYHBILErOCs ypaBHEHUS B KBaJ[pat

(2v2x+ Tvx—3)" = (18 — 3x)?

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

Packpoem ckoOku. IlepeHecém Bce craraemble U3 MpaBoil yacTu ypaBHEHU B JieBy1o. [IpuBeném
MOJ00HEIE: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x>-8x*+24x-4x+12=0.
[Tonyunm ypaBHEeHHE x?-88x+336=0.

D=b?-4ac =(-88)?-4*336=6400
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[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOIHOIO YPaBHEHHs. BBIUUCIMM €ro KOpPHHU.
HNmeem x1=4 , x,=84.

BrinosiHuM nipoBepKy.

IIpu x1=4 BeIpaXKeHue \.@ + ﬂ = 4. lmeem BepHOE PaBEHCTBO. 3HAYUT, X1=4 SABJIAETCA
KOPHEM HaIlIero YpaBHEHHUS.

[Ipu x,=84 BeIpaxenne v 169 + 4/ 81 # 4. Bugum: umeeM HeBepHOE PaBEHCTBO.

Crnes0BaTeNnbHO, X,=84 He ABNIAETCS KOPHEM HAILEr0 ypaBHEHHs. 3aluIIeM OTBET: X1=4
[IPUMEP 2. Peumnte ypauenne v 2X+ 1 +vVx—3 = 4.

2
PEIEHMUE: Bo3Beném 06e 4acTu ypaBHEHHS B KBAJpaT (‘\."r 2x+ 1 ++x— 3) =42

ITony4nm paBHOCWIBHOE UCXOJIHOMY YPaBHEHHE 2x+1+24/2x + 1vVx — 3 + x — 3=16.

[IpuBenéM NOMOOHBIE WIEHBI M IIEPEHECEM ciaraeMble 0e3 3HAKa KOPHA B IIPaBYIO YacTh
ypaBHeHus 3x - 2+24/ 2x + 14/x — 3=16.

IMonyuum ypasrerue 24 2X + 14/x — 3=18-3x.

Bosseném obe 4acTH IOJIyYHBILIETOCS ypaBHEHHUS B KBaJ[paT

(2v2x+ Tvx—3)" = (18 — 3x)?

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

Packpoem ckoOku. [lepeHecém Bce craraemble U3 MPaBOi YacTH ypaBHEHHS B JieByl0. [IpuBeném
noxoGHbIe: 8x°-24x+4x-12=324-108x+9x*

324-108x+9x%-8x%+24x-4x+12=0.
[TosryunMm ypaBHEHUE x2-88x+336=0.
D=b’-4ac =(-88)-4*336=6400

| pre— | pe—
88— odd0 88+v 6400
X1:T=4 R X22f284.

[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHCHHs. BBIUUCIMM €ro KOpPHHU.
HNmeem x1=4 , x,=84.

BrinosiHuM nipoBepky.
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IIpn x1=4 BBIpaXKeHue \.I@ + ﬂ = 4. lmeem BepHOE PaBeHCTBO. 3HAYUT, X1=4 SABJIAETCA
KOPHEM HaIlIero YpaBHEHHUS.

ITpu x,=84 Boipaxenue ¥ 169 + /81 # 4. Buaum: umeeM HEBEPHOE PABEHCTBO.

CrnenoBaTenbHO, X,=84 He SBIIACTCS KOPHEM HAIlEro ypaBHEHUs. 3alUIIeM OTBET: X1=4
[IPMIMEP 3. 16*~17'4*+16=0
=0

IIycts 4" =t, rae t , TOT/Ia YypaBHEHUE IPUMET BHU/I; t2- 17t +16=0

I[aHHOC KBaaApPaTHOC YPAaBHCHUEC ABJIICTCA IPUBEACHHBIM, I10 TCOPEME Buera IMOJIYIUM:

{tl + tz == 1?
t, t, =16
t1:1, t2216

Ecmu t= 1, To 4= 1, 4= 4° x,= 0.
Ecnu t= 16, T0 4= 16, 4%= 42, x,=2

OrtBer: x1= 0, Xo= 2

logi(x+15) =logi(x—1)— 2
[TPUMEP 4. Pemuuth HEpaBeHCTBO 3 3 .

—2=1log19
Pemrenue: BoimoaHuM mpeoOpa3oBaHue MpaBoi YacTH: 3aMEHUM 3 W UCTOJIB3YyeM

CBOICTBO 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
OcHoBanwue norapudma 3 , 3HAUUT UCTIOJB3YEM 2 CXEMY.
x+15=9-(x —1)(-8x=—-24 ([x=3
[x+15:=-[] x =-—15 x = —15
x—1=0 : x>=1 ,_‘X.':"'l ’.1’-'23 OTBCT:[3:+mj

IIpumepsI TeCTOBBIX 32/ 1aHUM

1. VYcraHoBuTe COOTBETCTBHE MEX/Y YHCIOBHIMU MHOXKECTBAMHU U UX 0003HAUEHUSIMHU.
YKAXUTE COOTBETCTBUE JJIAA KAXIOI'O SJIEMEHTA 3AJIAHUA

N MHO’KeCTBO HaTypaJIbHBIX YHCEN

Z MHOX€eCTBO LIEIBIX YUCET

19



C MHOXECTBO KOMILIGKCHBIX YHCEN

R MHOXeCTBO NE€HCTBUTEIbHBIX YHCET

2. Ilepuoanueckas apoOb — 3T0 OecKOHEUHas JlecATUYHasl ApoOb, y KOTOPOIl HauuHas ¢
HEKOTOPOT0 JECATUYHOIO 3HaKa MOBTOPSETCS OJIHA U Ta e HU(pa UM HECKOJIBKO LU}

— IePHOT Ipoow.
BBIBEPUTE, COI'JTACHBI BbI nJi HET C ITPEJIOXKEHHBIM
YTBEPXJIEHWMEM
BEPHO
HEBEPHO
X = 8,
3. PeureHurieM cucTeMbl HEPAaBEHCTB { SIBJISICTCS
9-x<0
SN

9

e (Ylbilliblilill
8 9

4. B ¢upme «Yucras Boga» CTOMMOCTH (B pyOIssiX) KOJOALA U3 KEJI€300€TOHHBIX KOJell
paccuuteiBaercss 1o  Qopmyne C = 6500+4000n, rae N — 4YHCIO  KOJeEL,
YCTAHOBJICHHBIX B Koytoie. CTOMMOCTb KooAana u3 12 koser Oyzaer paBHa
54500

10500
126000
48000

5. M3 900 HOBBIX duiem-kapT B cpeaHeM 54 HEe IPUTOAHBI IJIs 3aUcH. BeposTHOCTH TOTO,

4TO CIy4aiHO BbIOpaHHas (uien-kapTa, MpUroHas JJis 3alIUCH paBHA
0,94

0,06
0,6
0,9
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6.

10.

11.

12.

5x+ 1_ Gx— 1
YIpocTuTe BelpaXeHue: —————

2,4

2-5%

24
0,24

4,8

1+1 9
3HaueHue BBIPAXKEHUS 27708

OTBET 3AITHCATD B BUJ[E HATYPAJIBHOI'O YHUCJIA

paBHO

3naueHue BoipaxeHust 1og 1 /17 pasuo
17

0,5
-0,5

2

-2

Tect BoimonHmnn 50 yuammxcd. OTMETKH «4eThIpe» WIHM «IAThb» mnomyuunu 60%
TECTUPOBABLINXCS, U3 HUX OTMETKY «msATh» moimyuminn 20%. Torma oTMeTKy «IsiTh»

HOJYYWIH. .. .... yyammxcs
30

6
24
20

B 1niBeTHHKE pacTyT TOIBKO MPHUCHI, po3bl U JHiNU. MIX KomudecTBa OTHOCATCS Kak 3:4:5
CcOOTBeTCTBEHHO. Bcero B nBetHuke 60 pacreHuil. Torgja KOaM4ecTBO po3 B LIBETHUKE
paBHO

OTBET 3AIIHCATH B BUJ[E HATYPAJIBHOI'O YHUCJIA

Croumocts mpoe3na B dJeKkTpuuke cocraBiser 150 py6nei.  CryaeHtam
npenocrasisercs ckuaka 40%. bunet Ha 371eKTpUUKY 7S CTYAEHTA MOCIIE MOI0POKAHUS
nmpoesna Ha 10% Oyzner paBeH
OTBET 3AIIHCATD B BUJ[E HATYPAJIBHOI'O YHCJIA

VYka3arb IIPOMEXYTOK, KOTOpOMY IIPUHAJIEKUT KOPEHb ypaBHEHUs

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

[0;12]
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[11;19]

(0;12)

13. Pacnionoxute B OpsiiKEe BO3pacTaHus yucia ( OT cCaMOro MaJIEHBKOTO K CaMOMY

0O0JIBIIOMY YHUCITY U3 TPEIOKECHHDIX ):
-2
17

2 7
3 7?
4 7°

14. Yxaxure npsamyto, HE nmeronryro o0uux Touek ¢ napadosioi y=-x2+3
y=0

=1
V=4
V=3

1
+—
15. Pents ypaBHEHHUE 101+z18100

OTBET 3AIINCATDH B BUJAE HATYPAJIbHOI'O UMCJIA

Va—/e
16. IIpeobpazoBaB BeIpaXKeHHE — 1, IOJIyUUM
34 —E4
1 1
as + B
1
i 1
s — B=
1 1
dz — Bz

17. Yucno nenbix pemenuii HepaBenctsa log, (X + 2) < 2 pasmo

4
1
0
3

18. Yucno LENBIX pelieHni HEpaBEHCTBaA log1(3x —7) = —1 pasuo
2

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UMCJIA

22



X+2
19.Yucno wmenblx  OTPULATENBHBIX — PEIICHUH  HEpPaBEHCTBA (E) < 27 paBHO

OTBET 3AIIMCATH B BUJE HATYPAJIbHOT'O YHUCJIA
20.Y 06alOymku 25 yamek: 7C KpacHBIMH IIBETaMH, OCTaJbHbIe C CHHMMHU. baOymika

HAJIMBAET Yail B ciiyyailHO BEIOpaHHYIO YaliKy. BeposTHOCTB TOro, 4To 3TO OyJeT yamka

C

IBETaMH paBHa.

Omeem 3anucamv 8 ude 0ecAMUYHOU OpodU, OMOeIUs 3aniamou, Yeaiy 4acmov Om

O0pobOHOlL

21. MuOXecTBo 3Ha4eHuil GpyHkiun | (X) =5—4sIn X onpenenser MpoMeKyTOK

-2 1]
1 9]
(—o0; +0)

[4; 5]

22. Ycra"HoBure COOTBETCTBHUE

TPUTOHOMETPHUYECKUMHU dbopmynamu.

YKAXUTE COOTBETCTBUE JJIAA KAXIOI'O SJIEMEHTA 3AJIAHUA

sin 2a 2 sin a cosa
Cos 2a cos’a — sin*a
sin (@ + ) sina cosf + cosa sinfs
6
23. Ecin CoS TO 49co0s2a paBHO

"7

OTBET 3AIINCATH B BUJIE HATYPAJIbBHOI'O UHNCIJIA
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4.2. OueHOYHbIE CPeICTBA, MPUMeEHsIeMble /JJsl MPOMEXKYTOYHOI aTTecTalliu MO0 UTOram

u3ydenust gucuunanusl O0/1.13 MaTemaTuka.

JuddepeHurpoBaHHbIi 3a4eT TPOBOIUTCS MO 3aBEPUICHUN M3YYEHUS TUCIMIUIMHBI Ha
HIOCJICTHEM ayTUTOPHOM 3aHSTHH.

[TpomexxyTouHast arrectanus 1O IUCHUILIMHE B (opme 3adera OCYMIECTBISCTCS IO
pe3ysbTaTaM TEKyIIero KOHTPOJS YCHEBAEMOCTH IPU BBIMOJIHEHWH BCEX BHUJIOB TEKYILIETO
KOHTPOJISL, TPEYCMOTPEHHBIX paboyeil MporpaMMOi U CIUITIIHHBL.

OOyuaronuecsi, HE BBIIOJHMBIINE BUABI padOT, MperyCMOTpEHHbIE pabdoueit
nporpamMMoil  IUCHMIUIMHBI;, npomyctuBmme Oonee 50%  ayauTOpHBIX 3aHATHH  Oe3
YBOKUTEILHOW MPUYHHBL, HE JOITYCKAIOTCS K 3a4ETy.

[TpomexyTouHasi aTTecTanys TaKUX JIMI MPOBOJUTCS TOJIBKO TOCIE MPOXOXKICHHUS UMU
BCEX BHJIOB TEKYILETO KOHTPOJISL.
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V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

Kpurepun oueHuBanusi mo BuaamM pador

TeCTHPOBAHUE
(mpoueHT
NPaBUJIbHBIX
O0TBETOB)

nmpo4yue BUAbI paﬁoT o JTMCHMIIJIMHE

Bricokuii

OT1ianyao

90-100%

OOyuaromuiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETHYECKMH ¥  OCBOMJ  NPAKTUYECKHUH
marepuan. Jlaer JOrMYHBIE M TPaMOTHBIC
OTBETHl. [IeMOHCTpUpPYET 3HAaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIONOJHHUTEIHFHOTO
Mmarepuaiia, OBICTPO OpPUEHTHUPYETCS, OTBeYast
Ha JIONMOJIHUTENbHbIE BOMpOChl. (CBOOOAHO
CIIPABISICTCS. C IOCTABJICHHBIMU  3a/Ia4aMH,
apryMEHTHPOBAaHO H BEPHO OOOCHOBBIBACT
HPUHSTHIC PEIICHHS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyyaromuiics TBEpIO 3HAET MPOTrPaMMHBIN
MaTepuai, TpaMOTHO U MO CYILIECTBY H3Jaraer
ero. He JOIYCKaeT  CYIIECTBEHHBIX
HETOYHOCTEH TIpU OTBETaxX Ha BOIPOCHI,
MPaBUILHO MIPUMEHSIET TEOPETUYECKHE
MOJIOXKEHUS TIPH  PEIICHHH TPAKTUYECKUX
3a/a4, BiaJeeT HaBbIKAMU M TPUEMaMU HX
BBITIOJIHEHHSI.

bazosniit

Ynosner
BOPHUTE

BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajga, HO HE YCBOUI €ro
JI€TalM, UCIHBITBIBACT  3aTPyJHEHHS  IIpU
peuIeHny IpakTUYEeCKUX 3aj1ad. B orBerax Ha
IIOCTaBJICHHBIE BOIIPOCHI JOITYCKaeT
HETOYHOCTH. JlaeT omnpenesneHnusl TOHATH,
HEHCKaXxarmomue uX  cMbicil.  Hapymaer
IIOCJIEI0BATEIILHOCTD U3JI0KEHUS
IIPOrPaMMHOI0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPHUTE

JIBHO

0-49%

OOyyvaromuiics HE 3HAET, HE BBIMOIHSIET WU
HCTIPAaBHUJIBHO  BBIIIOJHACT 6OJ'II)HIy10 qacCTb
ydaeOHOro Marepuana. [lomyckaer omuoOKd B
(OpMYJIHPOBKE OIpENEeNIeHNH, HCKaKAIOIINe
WX CMBICH, OECIOpSI0YHO H HEYBEPEHHO
u3naraer MaTepua. OTBeTsI Ha
AOMOJIHUTCIIBHBIC BOIPOCBI OTCYTCTBYIOT. He
BBITIOJIHACT 3a1aHUA.
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JIMCT PACCMOTPEHWH U OJOBPEHUI
paﬁoqeﬁ nporpaMmmbl TUCHUIIIMHBI

00/1.13 MaTemaTuka
36.02.01 Berepunapus

1) Pacemorpena u ogodpena:

a) Ha 3acenanuu nmpeaMeTHO-IUKIOBOH METOHYECKOH KOMUCCHI
nporokon Ne 7 ot 17.05.2023 r.

Ipencenarens ITIIMK C(?ﬂl—g/y?z’ E.W. Tepemenko

6) Ha 3acetaHiH METOIMYECKOTO COBETA I oxo//M 50t125.05.2023 r.
3
7
[Ipencenarens METOUYECKOTO COBETA K / ¥ M.B. VBanunkas
14

2) PaccmoTpena u og0o0peHa BHEIIHHM 3KCIIEPTOM

a) PykoBomurens Hayuno-meromuueckoro otaena AHITOO «Omckas akageMusi SKOHOMUKH H
npeanpuauMarenscTsay A.B. Muxaiinenko

N3MEHEHUSA U JOITOJIHEHU S
K padoueii nporpamme gucuunianusl O0/1.13 MatemaTuka
B coctaBe OOII 36.02.01 Berepunapus

BenomocTh n3MeHeHHU

OtMmeTka
00 yTBEepX/I€HUH/ COTJIaCOBaHUU
Howmep u ocHOBHOE o
Cpoxk, W3MEHEHUN
coJiepKaHue
C KOTOPOTr0 BBOAUTCS PYKOBOJUTEIb OOI1
W3MEHEHMsI U/UIn
U3MECHEHUE WHUILIUATOP WU
JIOTIOJTHEHUS
U3MEHEHUS npencenarens [TIIMK/
MK
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