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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOTPAMMBI YYEBHOI

JUCIUIIVINHBI

1.1. MecTo AcuMILVINHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl:
OobmeoOpa3oBaTenbHas AUCHUIUIMHA «MaTemMaThKay SBISETCS 005S3aTeNbHOW YacThIO
€CTECTBEHHOHAYYHOTO IIMKJIa OCHOBHOI 00pa3oBarebHOM nporpamMmsl B coorBeTcTBUE ¢ PT'OC
no 38.02.01 «DxoHOMHKA U OyXTaJITEpCKUN yUeT (10 OTPACIISIM)»

1.2. leap ¥ niiaHupyeMble pe3yJIbTaThl 0CBOCHHUS JMCIUIIJIMHBI:

1.2.1. lleap AMCHUILIMHBI

Conepxanue

IIPOrpaMMBbI

o01eo0pazoBaTenbHON

U CITUTIINHEBI

HaNpaBJICHO Ha JIOCTH)KCHUE PE3YJIbTaTOB €€ N3YUYeHHs B COOTBETCTBUU ¢ TpeboBanusimu OI'OC
COO c¢ yuerom npodeccuonansroit Hanpasieanoctu @I'OC CIIO.

1.2.2. Il;ianupyemMble pe3yJabTaThbl OCBOEHHUS 0011€00PAa30BaATEIbHON IMCUUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHNe TUCUUIUIMHA UMeeT pu ¢opmupoBanuu u passutun OK

OO011IMEe KOMIIETEHIIUU

[Tnanupyemble pe3ysbTaTbl 00ydeHUs

OOutne JlucruminHapHbie
OK 01 - TOTOBHOCTb K TpyAy, | -BJIaJETh METOJAMH JOKA3aTEIbCTB,
Beibupare crmoco0bl | oco3HaHUE [EHHOCTH | aJIrOpUTMaMH  pelIeHUs  3ajad;
pereHus 3aja4y | MacTepcTBa, TPYyoIro0ue; yMEHHue bopmyaHpoBaTh
npogeccuoHaIbHON - TOTOBHOCTh K aKTHBHOH | ONpeAereHus, aKCHOMBI U TEOPEMBI,
JEATeNbHOCTH JEATeNbHOCTH IPUMEHSTh ux, MIPOBOJIUTH
PUMEHUTEITBHO TEXHOJIOTUYECKOM U | JOKa3aTelIbHBIE PACCYXKACHUS B
K Pa3NUYHBIM | COIMAIBLHON XOZIe peLICHHs 3a/1a4;
KOHTEKCTaM HaNpaBJICHHOCTH, - yMeTb ONEpHpPOBATh MOHATUSIMHU:
CIIOCOOHOCTb CTENeHb 4YHCIa, Jorapupm 4YHUCIa;
MHUIIMUPOBATH, YMEHHE BBINOJHATH BBIYMCIICHUE
IUTAHUPOBATh W | 3HaUGHUH W mpeoOpa3zoBaHUA
CaMOCTOSITENTEHO BBIPQXKEHUH CO  CTEMEHAMU U
BBIIIOJIHATH Takyio | Jorapudpmamuy, npeoOpa3oBaHus
JeATeIbHOCTD; IpOOHO-PAITIOHAIBHBIX
- HMHTEpPEC K pAa3IUYHBIM | BBIPAKCHHH;
chepam - yMeTb ONEpHpPOBATh MOHATUSIMHU:
npogeccuoHaIbHON panMoHanbHbIe, HPpPALUOHAIBHBIE,
NeATeIbHOCTH, noKa3areJbHbIE, CTETICHHBIE,
OBnaneHue norapupMUIEcKue,
YHHUBEPCATLHBIMHU TPUTOHOMETPHUYECKHE YpaBHEHHS U
yueOHBIMH HEPaBEHCTBA, UX CUCTEMBI;
M03HABATEIbHBIMH - yMETb ONEpHpPOBATh MOHATUSIMHU:
NEUCTBUSAMU: ¢byHKUMSA, HENpepblBHAs (QYHKLUS,
a) 0a3oBble JIOTMYECKHE | MPOU3BOJAHAS, nepBooOpasHas,
JNEUCTBHUS: ONPEIEIICHHBIM HUHTETpajn; yMEThb
- CaMOCTOSITENIFHO | HaXOAUTh MIPOM3BOJIHBIC
bopmynrpoBaTthb U | DIIEMEHTapHBIX byHKIHH,
aKTyaJIU3HpOBATh UCTIONB3YS CIIpaBOYHbBIC
npobieMy, paccMaTpuBaTh | MaTepUabl; HCCIIEIOBATh B

€€ BCECTOPOHHE;
- yCTaHaBIUBATh
CYLIECTBCHHBIM  NPU3HAK

IPOCTEHIINX ClydyasX (QyHKIMH Ha
MOHOTOHHOCTb, HaxOJUTh
HanOoJbIINe U HaUMCHBIINE

«Marematuka»




WJIN OCHOBAaHHUS TUTSL
CpaBHCHHSI,
KITacCU(UKaIIU u
0000IIICHHS;

- OTIpEeICTISTh Lenu
NEATEIBHOCTH,  3aJaBaTh

napaMeTpbl U KPUTEPUH UX
TOCTHKEHUS;

- BBISIBIISITH
3aKOHOMEPHOCTH "
IPOTHBOPEYUS B
paccMaTpUBaeMBbIX
SBJICHUSIX;

- BHOCHTb KOPPEKTHBBHI B
NeATeIbHOCTh, OIICHUBATh
COOTBETCTBUE DPE3YJIHTATOB
LENISM, OLIGHUBATh PHUCKH
IIOCJIEICTBUI
NeATeNbHOCTH;

- pa3BHUBaTh KpEATHBHOE
MBILUIEHUE TPH PEIICHUU
’KU3HEHHBIX Mpo0IIeM

0) 6azoBbIC

3Ha4eHUss  (QYHKUMH;  CTPOUTH
rpaduxu MHOI'O4JIEHOB C
UCTIOJIb30BAHUEM ammapara
MaTeMaTH4YeCKOTO aHaIn3a;
OPUMEHATh  MPOM3BOAHYIO  TIpHU
pelieHHH 3aJad  Ha  JIBUKCHHUE;
pemaThb MPAaKTUKO-
OPUEHTUPOBAaHHbIE  3a/Ja4d  Ha
HauOonpIIMe M HaUMEHBIINE

3HA4YCHHUs, HA HaxXOXJIEHHE IIyTH,
CKOPOCTH U YCKOPEHUS;
- YMETh OIEpUPOBATH IOHATUIMMU:

paluoHaabHas byHKIHS,
IOKa3arenbHast byHKIHS,
CTETEHHAs byHKIHS,
norapupmMuuecKas byHKIHA,
TPUTOHOMETPHUYECKHE  (DYHKIIHH,
oOpatHble  (QYHKUMH;  yMEHHUE
CTpOUTH  TIpadUKH  HM3YUYEHHBIX

(GyHKUMH, HCHONB30BaTh Tpaduku
OpU  HM3YYCHWU  TPOIECCOB U
3aBHCUMOCTEH, TIPU peIIeHUH 3a7a4y
U3 JPyruxX y4eOHBIX MPEJAMETOB U

HCCIIEN0BATEIBCKUE 3aad = U3 PEAJIbHOW  JKHU3HHU;
NEUCTBHUS: BBIpaXKaTh bopmynamu
- BJIAJETh  HAaBBIKAMHU | 3aBHCHUMOCTH MEXKJYy BEIMYMHAMU;
yueOHo- - YMETh pEIIaTh TEKCTOBBIC 3aJa4u
HCCIIEN0BATEIbCKON U | pasHbIX THUIOB (B TOM YHCIE Ha
IIPOCKTHOM JEATENbHOCTH, | IPOLIEHTHI, JOJM U YacTH, Ha
HaBbIKaMU paspelieHus | ABIKEHHE, pabdoTy, CTOMMOCTh
npobiem; TOBApOB U YCIYI, HAJOlH, 3aJadu
- BBUBJATH MNPUYMHHO- | W3 OONACTH YNPABJICHUS JTUYHBIMU
CIICICTBCHHBIE CBSI3U U | U CEMEHHBIMU ¢buHaHCcamMM);
aKTyaJIM3UpOBaTh 3ajady, | COCTaBIIATH BBIPAXKCHMUS,
BBIIBUraTh TUIIOTE€3y €€ | YpaBHCHHUS, HEPaBEHCTBA M UX
peuieHus, HaxOJWUThb | CHUCTEMBI II0 YCIOBHIO 33JlayH,
apryMEHTHI JUIsL | HCCIEAOBaTh IOJIYYEHHOE pelIeHue
J0Ka3aTeIbCTBA CBOMX | M OLEHHMBATh IPaBAONOA0OHOCTD
YTBEPXKACHUM,  3a7aBaTb | pe3yJbTATOB;

rmapamMerpel W KPUTEPUH | - YMETb OIIEpUPOBATH ITOHATUSMH:
pelieHus; cpenHee apu(pMETHUYECKOE,
- aHAIM3UpOBATh | MEAMaHAa, HaunOosbIIee u
[IOJIy4YEHHbIE B XOJle¢ | HauMeEHblee 3HA4YCHMs, pa3Max,
pelieHus 3ajayu | Jaucrepcus, CTaHJapTHOE
pe3yabTaThl, KpPUTHYECKH | OTKJIOHEHHE YHCIOBOrO Habopa;
OLICHUBATh UX | yMeTb U3BJICKATh,
JOCTOBEPHOCTb, MHTEPIPETUPOBATh MH(POPMALIHIO,
IIPOTHO3UPOBATH NPEJCTAaBICHHYI0 B Ta0iuIax, Ha
U3MEHEHHEe B HOBBIX | JMarpammax, rpadukax,
YCIIOBHUSIX; OTPaXKaIOILyI0 CBOMCTBA PEAIBHBIX
-~ yMETb  IIEPEHOCUTH | IIPOLECCOB u SIBJICHU;
3HaHUSl B TIO3HABATENBHYIO | MPENCTaBIATh  MHGOPMALMIO  C




U TPaKTHYECKyI0 001acTH

KU3ZHEACATEIBHOCTH;
- YMETb HWHTEIPUPOBATH
3HaHUSA u3 pa3HbIX

MpPeIMETHBIX 00nacTei;

- BBIOBUTATh HOBBIE HIEH,
npeiaraTh OPUTrHHAIBHBIE
MOIXO/IBI U PEIICHUS;

u CIIOCOOHOCTD ux
HUCIIOIb30BaHUA B
HO3HaBaTEJILHOMI "

COLIMAJIBHOW ITPAKTUKE

MOMOIIBI0 TAOJMUI] W JUarpam;

HCCIIEIOBATh CTaTUCTHUYECKHE
JaHHble, B TOM  4YHCIE C
IIPUMEHEHUEM rpaduuecKux

METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
- yMeTb ONEpHpPOBATh MOHATUSIMHU:
CIIy4yalHBbI OIBIT M CIIy4yalHOE
COOBITHE, BEPOSITHOCTD CIYy4alHOTO
COOBITHS;  YMEHHME  BBIYHCIATH
BEPOSATHOCTh C HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; NMPUMEHSTh
(bopMyIIBl CIOXKEHUS M YMHOKEHUS
BEPOSITHOCTEM, KOMOWHATOPHbBIE
¢baxTel U (GOPMYNBI NMPU PELICHUU
3aja4; OLEHHMBATh  BEPOSTHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIly4yailHBIMU BEJTMYMHAMH; YMEHUE
IPUBOAUTH TPUMEPHI TPOSBICHUS
3akoHa  OONBIIMX  YuCenl B
OPUPOJHBIX M OOIECTBEHHBIX
SBJICHUSIX;

- yMeTb ONEpHpPOBATh MOHATUSIMHU:

TOYKa, psiMasi, IIJIOCKOCTB,
IIPOCTPAHCTBO, IBYIPAaHHBINA YIOJI,
CKpELIUBAIOIINECS IIpsIMBIE,
[apajuIeIbHOCTh u
NEPIEHIUKYIISIPHOCTE  MPAMBIX U
IIJIOCKOCTEH, yroil MEXIY
IPSIMBIMHU, YIOJI MEXKIYy INpsSMOU U
IIJIOCKOCTBIO, yroia MEXIY

IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU
J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
NpPSAMBIMU,  PAcCTOSIHUE  MEXKIY
IIJIOCKOCTSIMU; yMeHue
HCIIOJIB30BaTh IIPU PELICHUU 3a]a4
u3ydyeHHble (aKTBl M TEOpPEeMbI
IUIAHUMETPUHU; YMEHHME OLIEHUBATh
pa3mepbl 00BEKTOB OKPYIKAIOIIETO
MUpa;

- YMETb OIIEpUPOBATH IOHATUSMM:

MHOTOI'PaHHUK, CeueHue
MHOT'OTpaHHUKA, KyoO,
napaiesienumne], npu3Ma,

nupamuaa, Gurypa u mOBEPXHOCTh
BpallleHUs, LWIMHIP, KOHYC, IIap,
cdepa, ceueHus GUTyphl BpaIlleHuUs,
IUIOCKOCTh, Kacaromasicst  cepsl,

nujinHAapa, KOHYCa, Jromanb
MOBCPXHOCTU NHPaMHUAbI, TPHU3MBEI,
KOHYyCa, LWJIMHJPA, Iomangb
cdepsl, o0BeM Ky0a,

IIPSIMOYTOJILHOT' O




napajiesienunesa, UPaMUJIBI,
IPU3MBI, IIIMHAPA, KOHYyCca, 11apa;
yMEHHE n300paXxkaTh
MHOTOIPaHHUKM M  TOBEPXHOCTHU
BpAIllEHUs], UX CEUYEHUS OT PYKH, C
HOMOIIBIO YEePTEHKHBIX
MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaTh
CUMMETPHIO B  TIPOCTPAHCTBE;
YMEHHE pPaco3HaBaTh MPaBHIbHBIC
MHOTOI'PaHHUKH;

- yMeTb ONEpHpPOBATh MOHATUSIMHU:

JIBUKCHHE B MIPOCTPAHCTBE,
N0J00HbBIE ¢burypsr B
MIPOCTPAHCTBE; MCIIOJIb30BAaTh
OTHOIICHHUE mIomaaeu
MOBEPXHOCTEH u 00BEMOB

NOJOOHBIX (UIYyp TpU pELICHUU
3ajay;

- yMETh BBIYUCIIATD
reOMETPUYECKUE BEIMYUHBI (JUTMHA,
yroi, IUIOMAAb, O0BEM, IJIOMIA/b
IIOBEPXHOCTH), UCIIONB3YS
u3y4eHHbIE (OPMYIIBI U METO/IBI;

- yMeTb ONEpHpPOBATh MOHATUSIMHU:
IPSIMOYTOJIbHAS cucrema
KOOpJIMHAT, KOOPJIMHATHI TOYKH,
BEKTOp,  KOOPAMHATHI ~ BEKTOPA,
CKaJIIPHOE  TPOU3BENCHHE, YIoj
MEX Ty BEKTOpaMH, cymMma
BEKTOPOB, IPOU3BEJCHHE BEKTOpa
Ha YHCIIO; HAXOIUTh C TOMOIIBIO
U3YYEHHBIX (OpPMYJI KOOPAWHATHI
CepeluHbl  OTpE3Ka, PacCTOSHHE
MEX]ly IByMs TOUKaMH;

-yMeTb  BBIOMpPATh  MOAXOISIIUI
W3YYEHHBIH METOJ JUIS peIICHUs

3a7aui, pacro3HaBaTh
MaTeMaTH4YECKHE (baxTbI u
MaTeMaTHYeCKUe MOJIENN B

OPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHUE

IIPUBOJIUTH IIpUMEPEL
MaTEMAaTHYCCKHUX OTKpBITPIfI
pOCCUICKON u MUPOBOM

MaTeMaTU4eCKOU HAYKH.

-yMETb OIEpUPOBATh MOHATUSIMHU:
OIpeieNieHNe, aKCHOMa, TeopeMa,
CIIE/ICTBUE, CBOWMCTBO, TPHU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHUIILHBIC
(hOpMYyIIUPOBKY; yMEHHUE
(bopMyJIHPOBATH oOpaTHOe u




IMPOTUBOIIOJIOKHOC YTBCPKIACHUC,

MPUBOJIUTH MIPUMEPBI u
KOHTPIPHUMEPBHI, HCIIOJIB30BaTh
METOJI MaTEMATUYECKOW WUHIYKLIVH;
MPOBOJUTH JI0Ka3aTeabHbIC
paccyXIeHusl IpU PELICHUU 3a/1ad,
OLICHUBATh JIOTUYECKYIO

IIPAaBUIILHOCTD PACCYXKICHUN;

- yMeTb ONEpHpPOBATh MOHATUSIMHU:
MHO>KECTBO, MOJIMHOKECTBO,
Olepaluu  HaJl  MHOXXECTBaMHU;
YMEHHE HCIIOJIB30BaTh TEOPETHKO-
MHOXKECTBEHHBIM  ammapaTr  Jajs
OINMCAHMsI PEANbHBIX MPOIECCOB U
SABJICHUM TIpU pEIICHWU 33134, B
TOM 4HCJIE€ U3 JPYTUX Y4eOHBIX
IPEMETOB;

- yMeTb ONEpHpPOBATh MOHATUSIMHU:
rpad, CBSA3HBINA rpad, 1epeBo, MUKI,
rpadp Ha IUIOCKOCTH; YMEHHE
3aJaBaTb M OIKCHIBATH Tpadbl
pa3TUYIHBIMU crioco6amu;
UCTOJIB30BaTh rpadbl MpH pelIeHnn
3ajay;

- yMeThb CBOOOJHO ONEpUPOBATH
MOHATUSAMHU: coYeTaHue,
NEPEeCTaHOBKA, YHUCIIO COYCTAHUH,
YHUCIO  TEPeCTaHOBOK,  OMHOM
HpioTOoHa;  yMeHHMe  NPUMEHSTH
KOMOWHATOPHbBIE (baxTbI "
paccykIeHUs Ui peLIeHus 3a/1ay;
-yMETb ONEepUPOBATh MOHATUSIMHU:
HaTypaJbHOE YHCIO, LIEJI0€ YHCIIO,
OCTaTOK IO MOJYJIIO, PALlMOHATIBHOE
YHUCIO0, HUpPpaAlMOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHBIX, LEJBIX,
palMOHANBHBIX,  JIEHCTBHUTENBHBIX
YHuCel, yMEHHE  HCIOJIb30BaTh
MIPU3HAKH JIEeTUMOCTH,
HAaUMEHBIIUNA OOIINHA AEIUTENbs U
HauMeHbIllee  o0miee  KpaTHoe,
anropuT™M EBKinIa mpu pereHuu
3aja4; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMH crucTeMaMu
CUHMCIICHUS;

- yMeThb CBOOOJHO ONEpUPOBATH
MOHATUSAMHU: CTENEHb C  ILEJBbIM
nokasaresieM, KOpeHb HaTypaJbHOU
CTEIIEHH, CTENEHb C PALMOHAIHHBIM
nokasareseM, CTETEeHb C
NEHUCTBUTENBHBIM (BEIIECTBEHHBIM )
mokaszaresneM, JiorapudmM  uuca,




CHHYC, KOCHHYC M  TaHICHC
MIPOM3BOJIBHOTO YHCIIA;

- YMETh ONEPHPOBATH MOHATHIMU:
TOX/IECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHHU
U HEPAaBEHCTB, PaBHOCHJIBHOCTH
ypaBHEHUI, HEPABEHCTB U CHCTEM,
palMOHANIbHBIE, HUPPALUOHAIBHEIC,
NOKa3aTelbHbIC, CTEIICHHbIE,
norapupMUIEcKue,
TPUTOHOMETPHYECKUE  ypPaBHEHHS,
HEPaBCHCTBAa M CHUCTEMbI; yYMCHHE
peliath ypaBHEHHUs, HEPABEHCTBA H
CHCTEMbI C TOMOIIBIO PA3JIUYHBIX
NPUEMOB;  pelIaTh  ypaBHEHHS,
HEpaBCHCTBA W CHUCTEMBI  C

[1apaMeTpoM; IIPUMEHSATH
ypaBHEHUS, HEPaBEHCTBA, ux
CUCTEMBI JUTS pelieHus

MaTeMaTU4eCKuX 3ajad M 3ajay U3
pa3nuyHbIX oOnacTeil Hayku U
peanbHON KU3HH;

-yMeTb  CBOOOJHO  ONEPUPOBATH
NOHATUSAMH:  rpaduk  (yHKIMH,
oOpatHast (YHKIHS, KOMIIO3UIUS
¢byHKUMHA, JUHeWHas — QyHKUuS,
KBaJpaTU4Hasi (PYHKLUS, CTETICHHAS
GYHKIMS € LeNbIM IOKa3aTeleM,
TPUTOHOMETPHUECKHE  (DYHKIIHH,
oOpaTHBIE  TPUTOHOMETPHUYECKHE

¢byHKIUH, IOKa3areinbHas u
norapupmMuuecKas byHKIMY;
yYMEHHE CTPOMTH rpaduKu
byHKIMIA, BBINOJIHATH
npeoOpa3oBaHus rpaduKoB
dyHKmit;

YMEHHE HCIIONb30BaTh TpaduKu
GYHKUMN U M3Y4YeHUs! TIPOIIECCOB
U 33aBUCHUMOCTEH IpU pEUICHUU
3ajad = M3 JpYruxX  y4eOHBIX
MIPEAMETOB U U3 PEAIBHOU KHU3HU;
BBIPAYKATh bopmynamu
3aBHCUMOCTHU MEXIY BETUUNHAMH;
yMEHHE CBOOOJHO OIEPUPOBATH
MOHATUSAMH: YETHOCTb (DYHKIIMH,

NEPUOTUIHOCTD ¢byHKIUH,
OrPaHUYEHHOCTh ¢byHKIMH,
MOHOTOHHOCTb ¢byHKIMH,

OKCTpEMYM (QYHKIUHU, HanOoJbIlee
Y HauMeHbIllee 3Ha4eHUs (YHKLIUU
Ha IPOMEKYTKE; yMEHHUE




IIPOBOJUTH HCCIIEI0BAHUE
dyHKHH;

YMEHUE HCIIOIb30BAaTh CBOMCTBA U
rpaduku  GYHKUMNH A pelIeHus
YpaBHEHUH, HEPABEHCTB M 3aJad C
napameTpamu;  u300paxarb  Ha
KOOPAMHATHOMU IUIOCKOCTH
MHOXECTBA PCIICHUM YypaBHEHHUH,
HEPABEHCTB U UX CUCTEM;

-yMeTb  CBOOOJHO  ONEPUPOBATH
MOHATUAMM: IOCIIEN0BATENBHOCTD,

apudmeTHuecKas IPOrpeccHs,
reoMeTpudecKas IPOTPECcCHs,
0ECKOHEYHO yObIBaro1as
reoMeTpudecKas MPOTPECCHS;
YMCHUC 3a1aBaThb
IIoCJIICAOBATCIbHOCTH, B TOM YHCIJIC
c HIOMOIIBIO PEKYPPEHTHBIX
dopmy;

- YMCTb OICPUPOBATH IMOHATHAMU:
HENIPEPBIBHOCTH byHKIMH,

acUMITOTHl  rpaduka  (yHKLIHUH,
mepBas M BTOpas MPOU3BOJIHAsS
(GyHKIMH,  TEOMETPUYECKHH |
(bu3MYECKU CMBICT TPOU3BOIHOM,
nepBooOpasHasi, oTpeAeTICHHBIN
UHTETpaj;  yMEHUE  HAXOAUTh
acUMIITOTBI  Trpaduka  (QyHKIUY;
YMEHHE BBIYUCIATH HPOU3BOJHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO U
KOMIO3ULIUK (YHKIHHA, HAXOAUTh
ypaBHEHHE KacaTeJIbHOH K rpaduky
GyHKIIY;

yMCHHE HCIIOIB30BAaTh
MPOU3BOJIHYIO UL HCCICIOBAHUS
GbyHKIUH, IS HaXOXKIEHUS
HAWTYYIIero pelIeHus B
NPUKIAIHBIX, B  TOM  YHCTE
COLMAILHO-OKOHOMHUYECKUX 51
buznuecKkux 3aj1aJax, IS
OTIpeICTICHUS CKOpPOCTH 51

YCKOPEHUS; HAaXOIWTh IUIOUIATU W
o0beMbl  GUTYp C  [OMOIIBIO
MHTErpaja; MPUBOIUTH IMPUMEPHI
MaTeMaTUYeCKOTO MOJICIUPOBAHUS
c momoulbio auphepeHHaTbHBIX
YPaBHEHUN;

- yMeTb ONEpHpPOBATh MOHATUSIMHU:
KOMIIIEKCHOE YHCIIO, COTPSKEHHBIE
KOMIUIEKCHBIE 4YHCJa, MOJYJlb U
apryMeHT KOMIUIEKCHOT'O YHCIIa,
¢dopma 3anMcu KOMIUIEKCHBIX YHCEI




(reomeTpuueckas,

TPUTOHOMETPHUECKAs "
anreOpanyeckas); YMETb
MIPOU3BOIUTH apu(pMeTHIECKHEe
nencTBUs C KOMIUIEKCHBIMU
YHUCIaMM; TPUBOJAUTH  MPUMEPHI
UCTIOJIb30BAHUS KOMILIEKCHBIX
qHCen;

- yMeTb CBOOOJHO ONEpUPOBATH
MOHATUSAMHU: cpenHee
apu(METHYECKOE, MeMaHa,
HauOosbIICe u HauMEHbIIEe

3HAYEHUs, pa3Mmax, JUCIEPCHS,
CTaHJIapTHOE  OTKJIOHEHUE IS
OIMCAaHUSI  YMCJOBBIX  JAHHBIX;

yMEHHue HCCIIEI0BATh
CTaTUCTHYECKHE JaHHBIE, B TOM
qucie C pUMEHEHHEM
rpaduUecKux METOJI0B u
AIIEKTPOHHBIX CPEACTB; TpapruecKu
HCCIIEI0BATh COBMECTHBIE
HaOII01eHUS C ITOMOIIBIO
MarpaMm pacceuBaHUs u

JIMHEWHOU PETrpeccuy;

- yMeTh HaxOJIUTh BEPOSTHOCTH
COOBITHIA C HCII0JIb30BaHUEM
rpadMuecKuX METOJIOB; NMPUMEHSTh
I pemieHus 3amgad  (pOpMyJIbI
CIIO’KEHUS " YMHOXEHUS
BEpOSATHOCTEH, (opMyny MOTHOU
BEpOSATHOCTH, (opmyiny bepuymmm,

KOMOWHATOPHbIE (baxTbI u
(bopMyJIBI; OIEHUBATH BEPOSTHOCTH
peanbHbIX COOBITHIA; yMeHue
OIIEpUPOBATH MOHATUSIMMU:
Cily4yaiiHas BEJIMYMHA,
pacnpeneneHue BEPOSTHOCTEH,
MaTeMaTU4eCKOoe OKMJIaHUE,
JUCIIEPCUS u CTaHJapTHOE
OTKJIOHEHHE CIy4YallHON BEJIMYUHBI,
byHKIMN pacnpeneneHus u
IIJIOTHOCTH PaBHOMEPHOIO,
[IOKA3aTEIIbHOTO U HOPMAaJIbHOI'O
pacrpeneneHun; YMEHHE

HCIOJIb30BATh CBOMCTBA M3YUYECHHBIX
pacnpeneneHuii s pelIeHUs
3a7a4; 3HAKOMCTBO C TMOHSATUSMU:
3aKOH OOJBIIMX YHCET, METOMIbI
BBIOOPOYHBIX HCCIICIOBAHUI;
YMEHUE  NOPUBOIUTH  MPUMEPHI
MPOSIBIICHUST ~ 3aKOHa  OOJBIIHMX
qUCell B MIPUPOIAHBIX U




OOIIECTBEHHBIX SBJICHUSAX;

- yMeTb CBOOOJHO ONEpUPOBATH
ITOHATUSAMM: TOYKa, psiMasi,
IIJIOCKOCTB, MIPOCTPAHCTBO, OTPE3OK,
Jy4, IUIOCKUW Yyroj, JBYIPaHHBIN

yrolL, TpEeXTPaHHBII yroiL,
IIEPECEKAIOIINECS, NTapaJlIeIIbHbIE U
CKpELIUBAIOIIMECS IIpsIMBIE,
[apajuIeJIbHOCTh u
NEPIEHIUKYIISIPHOCTh  MPAMBIX U
IIJIOCKOCTEH, yroil MEXIY
IPSAMBIMU, YIOJI MEXKIYy INpsSMOU U
IIJIOCKOCTBIO, yroia MEXIY
IIJIOCKOCTSIMU; yMeHue

HCIOJIb30BaTh NPU PELICHUM 3a1ad
u3ydyeHHble (aKTBl M  TEOPEeMbI
IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYIKaIOIIEM

MHpE; yMeHue OIlIEpUPOBATh
MOHATHSIMMU: MHOTOTpPaHHUK,
ceueHue MHOT'OTpaHHUKA,
IIPaBUJIbHBII MHOTIOTpaHHUK,

npusMa, mnupamuna, ¢urypa u
MOBEPXHOCTh BPALICHUS, LMJIUHIP,
KOHyC, mIap, c¢epa, pa3BepTka
MOBEPXHOCTH, CEUYEHHUs KOHyca U
WIMHPA, MapajuielbHble OCH WIN
OCHOBaHHIO, ceueHue mrapa,
IUIOCKOCTb, Kacarowasicss cdepsl,
LWIMHpA, KOHYCa; yMEHHE
CTPOUTH CEUEHHE MHOTOIPAHHUKA,
n300paXxkaTh MHOIOTpaHHUKH,
(GUrypbl 1 NOBEPXHOCTH BpAIICHUS,
UX CEUeHHs, B TOM UHCIE C
MOMOIIBIO IEKTPOHHBIX CPEACTB;
YMEHUE  TPUMEHATh  CBOWCTBA
reOMETPUUECKUX ¢buryp,
CaMOCTOSITENIBHO  (POPMYJIMPOBATH
OTIpeNIeNIeHUs] H3y4yaeMbIX (¢uryp,
BBIJIBUT'aTh TMIIOTE3bI O CBOWCTBAX U
MPU3HAKAX T€OMETPUUECKUX (Uryp,
00OCHOBBIBAaTh WJIM  OINPOBEPraTh
ux; yMEHHue MIPOBOJIUTH
KJ1acCU(UKAIIIO ¢buryp 1o
Pa3IUYHBIM MIPU3HAKAM, BBITIOIHSTD
HEOOXOAUMBIE  JIONOJIHUTENIbHBIE
HOCTPOEHMUS,;

-yMeTh  CBOOOJHO  ONEPUPOBATH
MNOHATUSAMH:  IJIOMIAAL  (PUTYPHI,
o0beM (urypsl, BeIMYMHA YIIIa,
paccTossHM€  OT  TOYKH [0
IUIOCKOCTH,  PACCTOSIHHE  MEKIY




OpPSMBIMH,  PAacCTOSIHUE  MEKIY
IUIOCKOCTSIMH,  IUIOIIaAb  cepsl,
TUIONIA/Ib TIOBEPXHOCTH TTHPAMUJIBL,
NPU3MBI, KOHYCA, IIIIHHIPA, 00beM
Ky0a, IIPSIMOYT OJIBHOT'O
napaJuiesenure/a, UpaMU/IbI,
NPU3MBI, IUIUHIPA, KOHYCA, 11apa;
yMEHHE  HaXOJUTh  OTHOILICHHE
00bEeMOB MOAOOHBIX QUTYD;

- yMeThb CBOOOJHO ONEpUPOBATH

TOHSTHSMHU: JBIKCHUE,
NapajuIeIbHbIN [IEpEHOC,
CUMMETpHsSI Ha IUIOCKOCTH H B
NPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue noxoous,
0I00HbBIE burypsr; yYMEHHE

pacrio3HaBaTh paBHbIE U MOJOOHBIE
¢burypel, B TOM 4HUClieé B NPHUPOJE,
UCKYCCTBE, ApXMUTEKTYpe; YMEHHE
HCIIOJIb30BATh re€OMETPUUECKUE
OTHOIIECHHUS], HaXOJUTb
re€OMETPUYECKUE BEIMYMHBI (IJINHA,
yroi, Iomanb, o00BeM) mpu
pelLIeHNH 3a/1a4 U3 APYTUX yU4eOHbIX
IIPEAMETOB U U3 PEAIbHOU KU3HU;

- yMeThb CBOOOJHO ONEpUPOBATH

MOHATHUSAMHU: IPSIMOYTOJIbHAS
CUCTEMa  KOOpPAMHAT,  BEKTOp,
KOOPJIMHATBl TOYKH, KOOPAWHATHI
BEKTOpa, cCyMMa BEKTOPOB,

IIPOU3BEACHNUE BEKTOpa Ha YUCIIO,
pasnoxeHue BeKTopa 1o 0Oasucy,
CKaJIsIpHOE IIPOU3BEACHHUE,
BEKTOPHOE IIPOU3BEACHUE, YIOJl
MEXIY BEKTOpaMH; yMEHHE
HCIOJIb30BATh BEKTOPHBIN u
KOOpJAMHATHBINA METOJ AJIsl PELLIEHUs
r€OMETPUUECKUX 3ajad U 3aJad
ApYyruxX  y4eOHBIX  NIPEIMETOB;
OIIEpUpPOBATh MOHATHSMM: MaTpuua
2x2 u 3x3, onpeAenuTesb MaTPULIbI,
r€OMETPUYECKUI CMBICI
OIIpEACIUTES;

- YMETb MOJEIUPOBATh pEaJIbHbIE
CUTyallul Ha S3bIKE MaTEMAaTHKH;
COCTaBJISITh BBIPAYKEHUS,
YPaBHEHHUs, HEpaBeHCTBA M HX
CUCTEMBl II0 YCJIOBHIO 3aJauy,
HCCIIEI0BATh ITOCTPOCHHBIE MOJAETH
C  WCIIOJIb30BAHMEM  ammapara
anreOpsl, UHTEPIPETUPOBATH
IIOJIYYEHHBII  pE3yJIbTaT, CTPOUTh




MaTEMaTHYCCKHUEC MOJACIHN C
IIOMOIIIBIO rCOMCTPHUICCKUX
MOHATHN n BCINYHMH, peuiaTtb

CBA3aHHBIC C HUMHU HPAKTUYCCKHC

3a/1a4y; COCTAaBJIATh
BEPOSITHOCTHYIO MOJEIIb u
UHTEpPIPETUPOBATh  IOJyYEHHBIN
pe3yabpTaT; pelarb IIPUKIaJHbIE
3a1a4u CpeICcTBAMU

MaTEeMaTHYEeCKOro aHajau3a, B TOM
YHUCJIE COLMAIbHO-3KOHOMUYECKOIO
1 (PU3HUECKOTO XapaKTepa;

- yMEHHUE BBIOMPATh MOAXOJSAIINI

METOJ  JId  pelleHud  3aJa4u;
IIOHHMMAaHHUC 3HAYUMOCTHU
MaTEMaTHUKU B HU3Yy4YCHUU
MIPUPOIHBIX " 00II[ECTBEHHBIX
IIPOLIECCOB U SIBJICHUH; yMEHUE

pacro3HaBaTh MPOSABJICHUC 3aKOHOB
MaTE€MaTUKU B HCKYCCTBC, YMCHUC

IIPUBOJIUTH IIpUMEPEL
MaTEMaTHYCCKHUX OTKpBITPIfI
pOCCUICKON u MHUPOBOM

MaTEeMaTU4YECKOU HAYKHU

OK 02

Hcnons3oBarts
COBpPEMEHHBIE
cpeacTBa TIOUCKaA,
aHaIn3a u
MHTEpIpeTaIiu
uHpOpMaIny, u
MH(pOPMAaLMOHHbIE
TEXHOJIOTUU st
BBIMIOJIHEHUS.  3a7a4
npodeccnoHanbHOM
JEATeNbHOCTH

B o0actu LEHHOCTH
HAy4YHOTO TIO3HAHMS:

-c(hOpMUPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY  YpPOBHIO
pa3BUTUA HayKH u

OOIECTBEHHON TPaKTHKH,
OCHOBAaHHOTO Ha JUajore
KYyJIBTYP,
CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEIbCKOU

KYJIbTYpbl Kak CpeaCTBa
B3aUMOJCUCTBUS  MEXKIY
JIFOIbMU U TIO3HAHUS MUPA;
- OCO3HAHHE ILIEHHOCTHU
HAyYHOM  JEATEIIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATh
MIPOEKTHYIO u
HCCIIEIOBATENBCKY IO
JIeSITeIIbHOCTD
WHJMBHUIYaTbHO u B
rpymnme.

OsBnageHue

YHUBEpCAIbHBIMU

- YMCTb OICPUPOBATH IMOHATHAMU:

paloHaIbHas byHKIHS,
IOKa3arenbHast byHKIHS,
CTETEHHAs byHKIHS,
norapupmMuuecKas byHKIHA,
TPUTOHOMETPHUYECKHE  (DYHKIIHH,
oOpaTHble  (QYHKLUMH;  yMEHHUE
CTpOUTh  TIpaUKH  HM3YYEHHBIX

(GyHKUMH, HCHONB30BaTh Trpaduku
OpU  HM3YYCHWH  MPOIECCOB U
3aBHCUMOCTEH, TIPU peIIeHUH 3a7a4y
U3 JPyruxX y4eOHBIX MPEIMETOB U
3aad = U3 PEAIbHOW  JKHU3HHU;
BBIPAYKATh bopmynamu
3aBHCUMOCTHU MEXIY BETUUNHAMH;
- yMeTb ONEpHpPOBATh MOHATUSIMHU:
TOKJIECTBO, TOX/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YypaBHEHUU
U HEPaBEHCTB, PaBHOCHIBHOCTh
YpaBHEHMI, HEPABEHCTB U CHCTEM,
panMoHanbHble, HPpPALUOHAIBHBIE,
noKa3areJbHbIE, CTETICHHBIE,
norapupMUIEcKue,

TPUTOHOMETPHUECKHE  ypaBHEHHMS,
HEpaBEHCTBA U CHUCTEMBI, YyMETh
pemaTh ypaBHEHHs, HEPABEHCTBA U
CHCTEMBl C TIOMOUIbIO Pa3IMYHBIX




y4eOHBIMH
M03HABATEIbHBIMH
JNEUCTBUAMMU:

B) paboTa ¢ uHpopManueit:
- BIIQAETh  HABBIKAMH
NoJyyeHus  HH(pOpMaIuu
U3 HCTOYHHMKOB pa3HBIX
TUIIOB,  CaMOCTOSITEIBHO
OCYILECTBIISATh TIOUCK,
aHaIM3, CHUCTEMaTH3aIHIO
u MHTEPIPETALHIO
uHpOpPMALIUK  PA3THYHBIX
BUJIOB u bopm
MIPECTaBIICHHUS;

- co3gaBaTb TEKCTHl B
pa3nuyHbIX  Qopmarax ¢
y4eToM Ha3HAYEHUS
uHpopMaUu U TEJNEeBOH
ayJIMTOpuH, BbIOMpast
ONTUMAJIbHYIO bopmy
MIPECTaBICHUS u
BU3YaJIN3aLUY;

- OLICHUBATh
JOCTOBEPHOCTb,
JETUTUMHOCTD
uHpOpMaIny, ee
COOTBETCTBUE IMPABOBBIM U
MOPAJIbHO-3THYECKUM
HOpMaM;

- HCHOJb30BaTh CPEICTBA

MH(POPMALMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PELICHUU
KOIHUTHBHBIX,
KOMMYHHUKaTHUBHBIX u

OpraHru3allMOHHBIX 3alaa4 C
cobmoieHneM TpeOoBaHU

SPrOHOMHUKH, TEXHUKU
0€30IMaCHOCTH, TMTHEHBI,
pecypcocoepexeHus,
MPAaBOBBIX M  3TUYCCKUX
HOPM, HOPM
MH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BIIQJCTh  HABBIKAMH

pacro3HaBaHMUs W 3allUThI
uHpOpMaIny,
MH(POPMAIIMOHHOM
0€30MaCHOCTH JJMYHOCTH

IIPUEMOB;  pelaTb  ypPaBHEHUS,
HEpPaBEHCTBA U  CHUCTEMBI  C
[1apaMeTpoM; IIPUMEHSATH
ypaBHEHUS, HEPaBEHCTBA, ux
CUCTEMBI JUTSt pelieHus

MaTeMaTU4eCKUX 3aJad U 3a1ad U3
pa3nuyHBIX oOnacTteil Hayku U
peanbHON KU3HH;

- yMeTb CBOOOJHO ONEpUPOBATH
ITOHATUSAMM: JBIKEHUE,
NapajuIeIbHbIN [IEpEHOC,
CUMMETpUs Ha IUIOCKOCTM U B

MIPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue noxoous,
0J00HbBIE burypsr; YMETb

pacrio3HaBaTh paBHbIE U MOJOOHBIE
¢Gurypel, B TOM 4HUClieé B NPHUPOJE,

UCKYCCTBE, apXUTEKType; YMETh
HCIIOJIb30BATh re€OMETPUUECKUE
OTHOIIEHHUS], HaXO/UTh

re€OMETPUYECKUE BEIMYUHBI (IJINHA,
yroi, IUomanb, o00BeM) mpu
pelLIeHNH 3a/1a4 U3 APYTUX yU4eOHbIX
IIPEAMETOB U U3 PEAIBHOU KU3HU




OK 03
IInanupoBath
peann30BbIBATH
cOOCTBEHHOE

n

npogeccuoHaIbHOE U

JMYHOCTHOE
pa3BUTHE,

pEeANPUHUMATENBCK
YO JCATEIbHOCTh B
npodeccuoHanbHOM

cdepe, HCIONTH30BATH

3HaHUS
¢duHaHCOBOH
IPaMOTHOCTH
Pa3IUYHBIX
KU3HEHHBIX
CUTYyalHIx

10

B obmactu  myxoBHO-
HPaBCTBEHHOT'O
BOCITUTAHUS:

-- c(OpMHPOBAHHOCTD

HPAaBCTBEHHOI'O CO3HAHUS,
ATUYECKOTO OBEACHMUS,;

- CIIOCOOHOCTH OLIEHUBATh
CUTyallMI0 M MPUHUMATh
OCO3HaHHbBIE pelicHus,
OPHCHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

- OCO3HaHHE  JINYHOTO
BKJIala B  TOCTPOCHHE
YCTOMYUBOTO OY/IyIIEro;

- OTBETCTBEHHOE
OTHOILIIEHHE K  CBOUM
poauTeNsaM U (UK) APYTUM
4jieHaM CEMbH, CO3JIaHUIO

CeMbH Ha OCHOBE
OCO3HAHHOTO MPUHITHS
LICHHOCTEH ceMeMHOM
)KU3HH B COOTBETCTBUU C
TpaAULIUSIMHA HapoJIOB
Poccuu;

Osagenue
YHUBEPCATbHBIMU
PETYISTHBHBIMU
JIEHCTBUSIMU:

a) caMOOpraHu3alus:

- CaMOCTOSTEIILHO
OCYIIECTBIIATh
MO3HABATEIHHYIO
JEATEIIbHOCTh,  BBISBIIATH
mpoOJieMbl,  CTaBUTh U
¢bopmynrpoBaTthb
COOCTBEHHBIE 3aJayd B
o0Opa3oBaTenbHOI
JEATEIILHOCTH 51
KU3HECHHBIX CUTYaIUsX;

- CaMOCTOSTEIILHO

COCTaBJIATH IIAH PCIICHUA

npobJeMbl ¢ y4eToM
MMCIOIITUXCSI pecypcos,
COOCTBEHHBIX
BO3MOXHOCTEH u
MPEIITOYTEHHNI;

- JaBaTh OIICHKY HOBBIM
CUTYaIUsIM;
CIOCOOCTBOBATH
(bopMHpPOBaHUIO "
[POSIBJICHUIO LIUPOKOU

- YMETb OIIEpUPOBATH IOHATUSMM:

panMoHaNnbHble, HPpPALUOHAIBHBIE,
NoKa3arTesbHbIE, CTETICHHBIE,
norapupMHUIEcKue,

TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;
- YMETb OIIEpUPOBATH IOHATUSMM:

MHOTOI'PaHHUK, CeueHue
MHOT'OTpaHHUKA, KyO,
napaiesienumner, npu3Ma,

nupamuaa, Gurypa u mOBEPXHOCTh
BpallleHUs, LWIMHIP, KOHYC, IIap,
cdepa, ceueHus GUTyphl BpaIleHus,

IUIOCKOCTh, Kacaromasicst  chepsl,
IIMHIpA,  KOHyCa,  IUIOMIAJb
MOBEPXHOCTH THPAMHIBI, TPHU3MBI,
KOHyCa,  LWIMHIAPA,  IUIOMAJb
cdepsl, 00BeM Ky0a,
IPSIMOYTOJILHOTO

napaJuiesienure/a, UpaMU/IbI,
NPU3MBI, [IWINHIPA, KOHYyCA, I1apa;
yYMEHHE n300paXkaTh

MHOIOTPDaHHUKM M IIOBEPXHOCTHU
BpallleHUsl, UX CEYECHUS OT PYKH, C
IIOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX
CPEICTB;,  yMETb  pacIO3HaBaThb
CUMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh IIPaBUJIbHBIE
MHOI'OTPaHHUKY;

- YMETb OIIEpUPOBATH IOHATUSMM:
IPSIMOYTOJIbHAs cucremMa
KOOpJAMHAT, KOOPAWHATBI TOYKH,
BEKTOpP,  KOOpPJAMHATBI  BEKTOPA,
CKAJSIPHOE  IPOU3BEIACHUE, YIOi
MEXKIY BEKTOPaMH, cymMma
BEKTOPOB, IPOU3BEACHUE BEKTOpa
Ha 4YMCJIO; HAaXOIUTh C IIOMOILBIO
U3YYEHHBIX (OpMYyJI KOOPAWHATHI
CEpEeIMHBl  OTpPE3Ka, PaCCTOSHUE
MEXKIY IBYMs TOYKAMHU




APYAULIHH B pa3HbIX
o0JacTsax 3HAHUH,
ITOCTOSIHHO MOBBIIIATH

CBOU 00pa3oBaTEeNbHBIA U
KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb:

UCIOJIb30BATh MIPUEMBI
pediiekcun  UIST  OIEHKH
CUTYyaluH, BbIOOpA

BEPHOT'O PEIICHUS;
- YMETbh OIICHUBATh PHUCKHU
u CBOEBPEMEHHO
MPUHUMATD PEIICHUs MO UX
CHUKEHUIO;

B) SMOIMOHATbHBIN
WHTEJUICKT,
MpeaIoararomnn
c(hOpMUPOBAHHOCTE:
BHYTPEHHEH  MOTHUBAIIUH,
BKJIFOUAKOIIEH CTPEMIICHHE
K JOCTHXKEHHUIO LETu U

yCIIEXY, ONTHUMH3M,
WHULMAATUBHOCTb, YMEHHE
JIeiCTBOBATh, HCXOISI U3

CBOHX BO3MOKHOCTEH;

- DMIATHH, BKJIIOYAIOIIEH
CIIOCOOHOCTh IMOHUMATh
3MOIIMOHAILHOE COCTOSHHE

IpYTUX, YYHUTHIBaTh €ro

npu OCYIIECTBICHUH

KOMMYHUKAIIH,

CIIOCOOHOCTb K

COYYBCTBUIO u

COIEPEKUBAHUIO;

- COIMAJbHBIX HAaBBIKOB,

BKJTIOYAOLTIX

CIIOCOOHOCTH BBICTPAUBATh

OTHOLIEHHUSI C JPYyTUMH

JIIOJbMU, 3a00THThCS,

OpOSIBJISITH ~ WHTEpEC |

paspeniatb KOHQIUKTHI
OK 04 TOTOBHOCTb K | - yMETb ONEpPUPOBATH IOHATUSIMHU:
DddexruBHO CaMOPAa3BUTHIO, CIIy4allHbIIl ONBIT MW CiIy4yalHOE
B3aMMO/ICHCTBOBATh CaMOCTOSITENTEHOCTH U | COObITHE, BEPOSITHOCTb CIY4aliHOTO
" paboTtath B | CaMOONpEIEICHHIO; COOBITHS; yMETh BBIYUCIIATD
KOJIJICKTHBE U | -OBJaJeHHE HaBBIKAMU | BEPOSATHOCTh C HCIOJIB30BAHUEM
KOMaH/e yueOHo- rpadMUecKux METOJIOB; NMPUMEHSTh

HCCIIEI0BATENBCKOM, (bopMyIBl CIOXKEHUS M YMHOKEHUS

IIPOCKTHOM M COLMAIBHOW | BEPOSITHOCTEW, KOMOWHATOPHbIE

JESITENILHOCTH; baxTel U (GOPMYIBI NMPU pPEIICHUU

Osnanenue 3aja4d; OLEHHMBATh  BEPOSTHOCTHU

YHUBEpCAIbHBIMU

peabHBIX COOBITHI; 3HAKOMCTBO CO




KOMMYHHMKATUBHBIMU
JNEUCTBUAMU:

0) coBMeCTHas
NEATEIbHOCTD:

- MMOHUMATh u
WCII0Ib30BATh
MPEUMYILIECTBA KOMAHAHON
Hu VHIUBUIyaJIbHOU
paboThI;

- MPUHUMATD enu
COBMECTHOM
NEeSITENBbHOCTH,
OpraHU30BbIBaTh u
KOOPAUHUPOBATH JIEUCTBHUS
o ee JOCTUKEHHIO:
COCTaBJISITh J1aH
JNEUCTBUM,  pacIpenessiTh
poJM C Y4YEeTOM MHEHUH
YYaCTHUKOB 00CyKIaTh
pe3yJibTaTbl ~ COBMECTHOM
paboThI;

- KOOpAMHUpOBaTH U
BBIMOJHATE  paboTy B
YCIOBUSIX peanbHOro,
BUPTYaJIbHOTO u
KOMOWHUPOBAHHOTO
B3aHUMO/JICHCTBHUS,

- OCYILIECTBJISATh
MMO3UTUBHOE
CTpPaTErunyecKoe
MOBEJICHUE B Pa3IUYHBIX
CUTYaIUsX, MPOSIBIISATH
TBOPUYECTBO u
BoOOpakeHue, OBITh
WHULIMATUBHBIM.
Osnanenue
YHUBEPCATbHBIMU
peryJsTUBHBIMU
JEUCTBUAMMU:

I') IpUHATHE ce0st U IPYTUX
JOJEH:

- NPUHUMATh MOTHBBI U
apryMEeHTBl JIpYTHX JIIOJeH
IpU aHaU3e pe3yJbTaToOB
NeATeNbHOCTH;

- IPU3HABaTh CBOE MPABO U
[IpaBO JpPYTrUX JIIOAECH Ha
OIIIMOKU;

- pa3BHBaTh CIIOCOOHOCTD
MOHUMAaTh MHpP C TO3UIIUU
JPYroro 4eroBeKa

CIIy4yalHbIMU BEIMYMHAMU; YMECHHUE
MIPUBOJUTL IIPUMEPBI IPOSIBICHUS

3aKOHAa OOJIBILINX YHUCEN B
OPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATH
MNOHATUSAMM: CTENEHb C  LEJNbIM
nokaszaresieM, KOpeHb HaTypajJbHOU
CTENEHHU, CTENEHb C PallMOHAIBHBIM
II0Ka3aTeseM, CTETECHb C
NENCTBUTENBHBIM (BEIIECTBEHHBIM )
mokaszareneM, Jiorapudm uuca,
CUHYC, KOCHMHYC U  TaHI€HC
IIPOU3BOJIBHOTO UUCIIA;

- yMeTb CBOOOJHO ONEpUPOBATH

NOHATUSAMH:  rpaduk  (yHKIMH,
oOpatHast (YHKIHS, KOMIIO3UIUS
¢byHKUMHA, JUHeWHas — QyHKOuS,

KBaJpaTU4Hasi (PYHKLUS, CTCTICHHAs
GYHKIMS € LeNbIM T0Ka3aTeleM,
TPUTOHOMETPHUECKHE  (DYHKIIHH,
oOpaTHbIE  TPUTOHOMETPHUYECKHE
¢byHKIUY, IOKa3areinbHast u
norapupmuueckas pyHKIUN; yMETb
CTPOMTH rpaduKu GbyHKIHH,
BBITOJIHATH npeoOpa3oBaHus
rpaduKoB QyHKIIUH;

- YMeThb HCIIONIb30BaTh Trpaduku
(GYHKUMN U U3Y4YEHUs! TIPOIIECCOB
U 33aBUCHUMOCTEH IpU pEUICHUU
3ajad M3 JpYruxX  y4eOHBIX
MIPEAMETOB U U3 PEAIBHOU KHU3HU;

BBIPAYKATh bopmynamu
3aBHCUMOCTHU MEXIy BeTUUNHAMH;

- CBOOOJTHO OIIEPUPOBATH
MOHATUSAMH: YETHOCTh (DYHKIIMH,
NEPUOTMIHOCTD byHKIMH,
OrPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTb ¢byHKIMH,

OKCTpEMYM (QYHKIUHU, HanOoJbIlee
Y HauMeHbIllee 3Ha4eHUs (YHKLIUU
Ha MPOMEXYTKE; YMETh MPOBOAUTH
uccreioBaHue QyHKINH;

- YMETh HCIIOJIb30BaTh CBOWCTBA U
rpadpuku  GYHKUMNH OIS peIIeHus
ypaBHEHH, HEPaBEHCTB U 3aJay C
napameTpamu;  u300paxarb  Ha
KOOPAMHATHOMU IUIOCKOCTH
MHOXECTBA PCIICHUM YypaBHEHHUH,
HEPaBEHCTB M UX CUCTEM




OK 05 B obnactu scTeTHUecKoro | - yMeTh OINEPHUPOBATH MOHATHIMM:
OcyIiecTBIATh YCTHYIO| BOCIUTAHMSA: cpenHee apu(METHUYECKOE,
138 MUCHMEHHYIO| - ACTETHYECKOE OTHOIICHUE | MeJIuaHa, HaunOosbIIee u
KOMMYHUKAIHIO Ha K MHpY, BKJIIOYAs 3CTETHKY | HAaUMEHbIee 3HAYCHHs, pazMax,
roCyJJapCTBEHHOM ObITa, HAY4YHOT'O U | jaucmnepcwus, CTaHJapTHOE
SI3BIKE Poccuiickoii TEXHHYECKOro TBOPYECTBA, | OTKJIOHEHHE YHCIOBOrO Habopa;
@denepani ¢ ydeToM| CHOpPTa, Tpyaa U | yMeHHe U3BJICKATb,
0coOeHHOCTEeH OO0IIIECTBEHHBIX MHTEPIPETUPOBATh MHPOPMALIHIO,
COLIMAJIBHOTO ¥ OTHOIICHMIA; NpPEJCTAaBICHHYI0 B Ta0iuIax, Ha
KyJIbTYPHOI'O - CIIOCOOHOCTh | JAMarpammax, rpadukax,
KOHTEKCTa BOCIIPUHUMATh Pa3IMYHbIE | OTPaXKaloOUIyl0 CBOMCTBAa peajbHBIX

BUJIBI HCKYCCTBa, | IPOLIECCOB " SIBJICHUI;

TpagUIlMM M TBOPYECTBO | MPEACTABIATH  HMHMOPMAIMIO  C

CBOETO M JIPYI'MX HApOJOB, | IMOMOIIbIO TaONMII W JUarpaM;

OLIyIIaTh AMOIMOHAIBHOE | HCCIIEAOBAThH CTaTUCTHUYECKHE

BO3/ICHICTBUE HCKYCCTBA; JaHHble, B  TOM  4YHCIE C

- yOeXICHHOCTb B | NpUMEHEHUEM rpaduuecKux

3HaYMMOCTH Uil JUYHOCTH | METOJIOB M BJIEKTPOHHBIX CPE/CTB;

u o0ImecTBa | - yMeThb ONEPUPOBATH MOHATHIMMU:

OTEYECTBEHHOT'O U | TOuKa, npsiMas, IUIOCKOCT,

MHUPOBOTO UCKYCCTBA, | IMPOCTPAHCTBO, JBYTPAHHBIA YTOI,

STHUYECKHX  KYJIbTYPHBIX | CKpEIIMBAIOLIUECS npsIMbIe,

TPagUIMi W HAPOJHOTO | MAPaJUIETBHOCTD "

TBOPYECTBA; NEPIEHANKYISAPHOCTh TMPSAMBIX U

- TOTOBHOCTb K | IUIocKocTeld, yroi MEXTY

CaMOBBIPQ)XEHUIO B Pa3HBIX | MPSIMBIMH, Yrojl MEXIy NpsIMOH u

BUJIAX HCKYCCTBA, | IUIOCKOCTBIO, yroi MEXTY

CTpeMIICHHE HPOSIBIATH | IUIOCKOCTSIMHU, PACCTOSIHHE OT TOUKU

Ka4yecTBa TBOPYECKOH | 10 MJIOCKOCTH, PACCTOSIHHE MEXIY

JMYHOCTH; OPSMBIMH,  PACCTOSHUE  MEXIY

OsBnageHue ILIOCKOCTSIMH;

YHHUBEPCATbHBIMU - yMeTh  UCHOJNb30BaTh  IpH

KOMMYHUKaTUBHBIMHU pelIeHNH 3a/lad U3y4eHHbIE (aKThI

JIECUCTBUSAMMU: U TEOpEeMbl IJIAHUMETPUHU; YMEHHE

a) oOuieHue: OLIEHUBATh  pa3Mepbl  OOBEKTOB

- OCYIIECTBJIATh | OKPY’KaIOIIET0 MUPA

KOMMYHUKAIlMd BO BCEX

cdepax KHU3HY;

- pacro3HaBaTh

HeBepOalbHBIE  CPENCTBA

OOIIIeHMS, IIOHUMATh

3Ha4YeHUE COITMAITBHBIX

3HAKOB, pacro3HaBaTh

MPEINOCHIIKI

KOH(JIMKTHBIX CUTYaIlMi U

CMSIr4aTh KOH(JIUKTHI,

- Pa3BepHYTO U JIOTHYHO

u3Jaratb  CBOIO  TOUKY

3pEHHsI C UCIOJIb30BAHUEM

S3BIKOBBIX CPEJICTB

OK 06 - OCO3HAaHHE | - YMETb ONEPUPOBATh IMOHATHSAMMU:
[TposiBasATH 00y4aromuMucs IPSIMOYTOJIbHAS cucrema




IPakJIaHCKO-
MaTPUOTHYECKYIO
IMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
IIOBEJICHUE Ha
OCHOBE
TPAAUITMOHHBIX
0011IeUeIOBEUECKUX
IICHHOCTEH, B TOM
YUCJI€ C  y4eToM
rapMOHH3aLUU
MCKHAIIMOHANBHEBIX
U MEXPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaHJapThI
AHTUKOPPYILIUOHHOT
O IIOBCICHHS

POCCUMCKON T'PaKIaHCKOU
UJEHTUYHOCTH;

- LIEJIEHANIPaBICHHOE
pa3BuUTHE BHYTpPEHHEU
MO3ULMN  JMYHOCTH  Ha
OCHOBE JyXOBHO-
HPAaBCTBEHHBIX LEHHOCTEN
HapOJ0B Poccuiickoit
denepannn, ICTOPUYECKUX
u HaIMOHAJIbHO-
KYJbTYpPHBIX  TpPaJULIHM,
(dbopMUpOBaHHE  CHCTEMBI
3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYILIHOHHOTO
MHUPOBO33PEHU,
IIpaBOCO3HAHUS,
JKOJIOTUYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTAaBUTh LIETTH
U CTPOUTh > KM3HEHHBIE
TIJIaHBI;

B wactu
BOCIIUTAHMSL:
- OCO3HaHUE CBOMX
KOHCTUTYLIMOHHBIX IIPaB U
00513aHHOCTEH, yBa)KeHHE
3aKOHA U IIPABOIIOPAIKA;

- IPUHATHE TPAAULIMOHHBIX
HallMOHAJIbHBIX,
00I11e4eTIOBEYECKUX
I'YMaHHUCTUYECKUX u
JE€MOKPAaTHYECKUX
IIEHHOCTEH;

- TOTOBHOCTb
IIPOTUBOCTOATH WUJEOJIOTUN
AKCTPEMU3MA,
HalMOHAJIN3MA,
KceHogoouw,
JUCKPUMMHALIUU 1o
COLIMAJIbHBIM,
PEIUTNO3HBIM,
HalMOHAJIbHBIM
IIPU3HAKaM;

- TOTOBHOCTb BECTHU
COBMECTHYIO JESTEIBHOCTD
B MHTEPECAX TPaKIaHCKOTO
o0IecTBa, y4acTBOBaTh B
CaMOYyIIPaBJIEHUU B
o011eo0pa3oBaTeIbHOM
OpraHM3alMM U JIETCKO-
FOHOIIIECKUX
OpraHM3aIusiX;

rpaXxJaHCKOTr' o

pacoBbIM,

KOOpJMHAT, KOOPAWHATBI TOYKH,
BEKTOpP,  KOOpPJAUHATBI  BEKTOPA,
CKALIPHOE  MPOU3BEIACHUE, YIOi
MEXKIY BEKTOPaMH, cymMma
BEKTOPOB, IPOU3BEACHHUE BEKTOpa
Ha 4YMCJIO; HAXOIUTh C IIOMOILBIO
U3YYEHHBIX (OpPMYJI KOOPAWHATHI

CepeluHbl  OTpE3Ka, PacCTOSHHE
MEX]ly IByMs TOUKaMH;

-yMeTb  BBIOMpPATh  MOAXOISIIUI
W3YYEeHHBIH METOJ JUIS peIICHUs
3a7aui, pacro3HaBaTh
MaTeMaTH4YECKHE (baxTbI u
MaTeMaTH4eCKue MOJIENN B
OPUPOJHBIX M OOILECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHE
MIPUBOHUTD IPUMEPBI
MaTeMaTHYECKUX OTKPBITUI
pOCCUICKOMN u MUPOBOM

MaTeMaTHYECKON HAayKH.

- yMeTb ONEpHpPOBATh MOHATUSIMHU:
CIIy4yalHBbI OIBIT M CIIy4yalHOE
COOBITHE, BEPOSITHOCTD CIYy4aiHOTO
COOBITHS; yMETh BBIUUCIIATD
BEPOSATHOCTh C HCIOJIb30BAHUEM
rpadMUecKux METOJIOB; NMPUMEHSTh
(bopMyIIBl CIOXKEHUS M YMHOKEHUS
BEPOSITHOCTEM, KOMOWHATOPHbBIE
baxTel U (GOPMYNBI NMPU pPELICHUU
3aa4; OLEHHMBATh  BEPOSTHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIly4yailHBIMU BEJTMYMHAMH; YMEHUE
NPUBOAUTH TPUMEPHI TPOSBICHUS

3aKOHAa OOJIBILINX qHUCeN B
NPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX




- yMeHue

B3aUMOJICIICTBOBATH c
COLIMAJIbHBIMU
MHCTUTYTaMU B
COOTBETCTBUU C ux
GyHKIUSIMU u
Ha3HAYEHUEM;

- TOTOBHOCTb K
r'yMaHUTapHOU u
BOJIOHTEPCKOU
JESITENILHOCTH;
IaTPUOTHYECKOI O
BOCIIUTAHMSL:

- c(hOpMUPOBAHHOCTH
POCCUICKON T'PaKIaHCKOU
UJEHTUYHOCTH,

MaTPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoAy, 4YyBCTBA
OTBETCTBEHHOCTH  MEpPEN
Ponuuoii, ropmoctm  3a
CBOHM Kpaii, cBoX0 Ponuny,
CBOM S3BIK M KYIBTYDY,
MpOLLIOE H  HACTOSAIIEE
MHOTOHAIIMOHAJILHOT' O
Hapoza Poccuu;

- ILIEHHOCTHOE OTHOIIECHHE
K rOCyIapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY
U TPUPOJHOMY HACIEIUIO,
MaMSITHUKAM, TPagUIUsAM
HapoIOB Poccun,
moctmxkenusMm Poccum B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPY/E;

- uaeiiHass yOeKICHHOCTD,
TOTOBHOCTbH K CIYKCHHUIO U

3alluTe OrecuecTBa,
OTBETCTBEHHOCTh 3a €ro
cyas0y;

OCBOCHHBIC
00yJaromuMucs

MEKIIPEMETHBIE ITOHATUSA
U YHUBEpCaJbHbIC YUeOHbIE
NEUCTBUS  (pEryJIsTUBHBIE,

II03HABATENbHBIE,
KOMMYHHUKATHUBHBIE);

- CIIOCOOHOCTb ux
HCII0JIb30BAHHUS B
[I03HABATEIbHOU u
COLIMAJIBHOU MIPaKTHUKE,
TOTOBHOCTb K

CaMOCTOATCIIBHOMY




IJIaHUPOBAHUIO n
OCYIIECTBIICHUIO y4eOHOM

NESITENbHOCTH,

OpraHu3aluu yueOHOT0

COTPYJHUYECTBA C

IeAarornuyeCKuMu

paboTHHKaMU "

CBEPCTHUKAMH, K YYacCTHIO

B IIOCTPOEHUHU

VHIMBUIyaJIbHOU

o0Opa3oBaTenbHOI

TPacKTOPHH;

- OBJIQJICHHE HaBBIKAMH

y4eOHO-

HCCJIeI0BaTEIbCKOM,

IIPOCKTHOM M COLMAIBHOU

JESITEILHOCTH
OK 07 - HE NIPUHUMATh ACUCTBUA, | - YMEThb OIEPUPOBATH IOHATUSIMU:
CopnelicTBOBaTh IIPUHOCALINE Bpen | (yHKUMSA, HENpepblBHAs (QYHKLUS,
COXPAaHEHHUIO OKpY’Karolllel cpene; IIPOU3BOJIHAS, nepBooOpazHas,
OKpYy>KaroIen - YMEeThb NpPOrHO3MPOBATh | OINPEAEICHHBIH HWHTETpall; yMETh
Cpenbl, HeOIaronpusTHbIE HaXOJUTb IIPOU3BOJIHBIE
pecypcocOepexeHn 9KOJIOTMUECKUE JIEMEHTaPHBIX byHKUIHH,
10, IPUMEHSTH | IOCIEACTBUS UCIIOJIBb3YS CIIPaBOYHbIE
3HAHUSA 00 | mpeanmpuHUMAaeMbIX MaTepUaIbl; HCCIIEI0BATh B
U3MEHEHUU NEeWCTBUHM, MpeNoTBpaIlaTh | MPOCTEHIINX ciaydasx (YHKIUU Ha
KJIUMaTa, NPUHIMIBL | HX; MOHOTOHHOCT, HaXOJUTb
OepeKITMBOTO - paciupuTh ONMBIT | HauOoNpIIME W  HAMMEHBIIHE
IIPOU3BOJICTBA, JESITEILHOCTH 3Ha4eHUuss  (QYHKUMH;  CTPOUTH
3P PEeKTUBHO 9KOJIOTMUECKOI rpaduKu MHOT'OYJIEHOB C
NeMCTBOBATH B | HaIpaBJIEHHOCTH; HCII0JIb30BAHUEM anrmapara
Ype3BbIUalHBIX - paszpabaThlBaTh IJIAH | MaTeMaTUYEeCKOTO aHalIn3a;
CUTYaLUsAX pemieHUst  MpoOJIeMBl € | TPUMEHSTh  HPOU3BOJHYIO  IPH

y4eTOM aHaJM3a | pelleHMM 3aJad  Ha JBU)KCHMUE;

HUMEIOLIUXCS pemarp IIPaKTUKO-

MaTepUATIbHBIX U | OpUEHTUPOBAaHHBIE  3aJayd  Ha

HEMaTEpUATIbHBIX HauOonpIIMe M HaUMEHBIINE

pecypcoB; 3HAUEHUs, HAa HaXOXKJIEHUE IyTH,

- OCYIIECTBIISATh | CKOPOCTU U YCKOPEHMS;

LIEJICHAIIPABJICHHBIM ITOUCK

nepeHoca Cpe/CTB u
CIIOCOOOB  JCHCTBUS B
npodecCuoHaTbHY IO

cpeny,

- yMeTB Hep CHOCUTH

3HaHUS B MO3HABATEIbHYIO
U TPaKTHYECKYI0 00I1acTH
KHU3HEIEATEIbHOCTH;

- mpemnaraTb ~ HOBBIE
MIPOEKTHI, OLIEHUBATh HJIEH
C  TO3WIMM  HOBU3HHI,
OpPUTHHAJIBHOCTH,

- YMCTb OICPUPOBATH IMMOHATHAMU:

JIBUKCHHE B MIPOCTPAHCTBE,
NOJ00HbBIE burypsr B
MIPOCTPAHCTBE; MCIIOJIb30BATh
OTHOLLIEHUE Iomaaen
MOBEPXHOCTEH u 00BEMOB

NOJOOHBIX (UIYyp TpU pPELICHUU
3ajay;

- yMETh BBIYUCIIATD
reOMETPUYECKUE BEIMYUHBI (JUTMHA,
yroi, IUIOMAAb, O0BEM, IJIOMIA/b
IIOBEPXHOCTH), UCIIONb3YS
M3y4eHHbIE (POPMYIIBI U METOIbI




[IPAaKTUYECKON

3HAYUMOCTH;

- JlaBaTh OIICHKY HOBBIM
CUTYaIUsIM, BHOCUTD
KOPPEKTUBBI B
JESTENbHOCTh, OLICHUBATH

COOTBETCTBUE PE3YJITATOB
LEJISIM

IIK 1.4.
Ocy1iecTBisTh
pacyeTsl ¢
NoTpeOUTENIMH 32
IPEOCTaBICHHBIC
YCIIYTH.

-BBITONHATH
MOJIrOTOBUTEIIbHBIC u
3aKIIIOYUTENbHbIE  PaOOTHI
1o 00CITy>)KUBaHUIO
KJIMEHTOB.

- OcylecTBIATh pacuer ¢
KIIMEHTOM 3a

NpeaAOCTAaBJICHHBIC YCIIYT'H.

Bnaners TEeXHUKOU
KOJIHMYECTBEHHOMN OLICHKH u
aHaJn3a uHpOpMaInH.
- Cobupath, o00pabaTeiBaTh H
aHAIM3UPOBATH

CTaTUCTHYCCKUE JIAHHEIC.

- ®opmupoBaTh OaHKU JaHHBIX.
-3HaTh BUJIbI TEXHUYECKHX CPEJICTB
cbopa " 00paboTKH
nHpOpMalnu.

2. CTPYKTYPA Y COAEP KAHUE YUEBHOM JUCIATLIAMHBI

2.1 O6beM yueOHOIi TMCUMIJIMHBI M BUABI Y4e0HOI padoThI

Bun yue6HO# paboTh O6Bem yacoB
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl y4eOHOM M CHMIIJIMHBI 219

O0bem paGoThl 00y4aKOIIUXCS BO B3aUMO/IeliCTBUH ¢ npenogaBateiaem | 195

B TOM YHCJIE:

TeopeTudeckoe oOydeHue 95
MPAKTUYECKHUE 3aHATHUS 100
IIpome:xxyToyHast aTTecTanus B popMe IK3aMeHA 24




2.2. TemaTnuyeckuii IVIaH U cOAep KaHue Y4eOHOM QTUCHUILIMHBI «MaTtemMaTnka»

HauMEHOBAHME Copep>xaHune yuebHoro marepuara (0CHOBHOe U NpodhecCcOHarnbLHo- ) 06 D OPMMPYEMbI®
DEAIENIOB 1 TEM OpUEHTUPOBaAHHOE), NTabopaTopHbIe U NPaK TUYMECK e 3aHATUS, MPUKITAOHOA |  BHem KOMMETEHLN
Mozy”nb (Npy HaNM4Ymu) yacos
1 2 3 4
OcHoBHOe coqepx aHne
Paspen 1. 18
MNosTOpeHue Kypca
MareMaTtuKku  OCHOBHOW
LUK Onbl
Tema 1.1 CopepxaHune y4ebHoro marepuarna
Llenb n 330a4m Llenb n 3a0a4m maremarnkmn npy OCBOEHNM CreLmarnbHOCTH.
Maremaruku npu BasoBble 3HaHMA U yMeHUs MO Maremarvke B MpodecCMOHarbHOM U B
OCBOEHUW CreLmanbHOCTU. | NOBCEOHEBHOW AESTENBLHOCTW.
Yuncrna n BblMMCTieHns OdeictBus Hag NOMOXKUTEBHBIMA - U OTPULIETENBHLIMK -+ YMCTaMK,  C
OObIKHOBEHHBIMN 1 AECATUYHbLIMA OPOBSMU.
[encrens co creneHsamm, opMyIibl COKPaLLEHHOrO YMHOXEHUSA
K oMB1HMpPOBaHHOE 3aHSATUE 4 OK 01, OK 02,
OK 03, OK 04, OK
Tema1.2 CopepxaHune y4ebHoro marepmarna 05. OK 06. K 1.4
[MpoueHTHbIe [MpocTble NPOUEHTbI, pasHble Crocobbl MX BblMUCTEHWS. JIMHEHbIE, ’ ’ '
BbIUMCIIEHMA. Y paBHEHWA U | KB3OpaTHble, JPOOHO-NMHEVHbIE YPaBHEHWS N HEPABEHCTBA
HepaBeHCTBa K oMBUHMpOBaHHOE 3aHsTTNE 4
Tema 1.3. [TpogbecoroHa/lbHO-OpMEHT MPOBAHHOe — COOgDK aHne  (cogemk aHne
MpoueHTHbIE MPUKIIAHONo MaayJis)
BbIYMCIIEHNS B MpocTble M CrOXHble NPOUEHTbl.  [MpoUEHTHbIE  BblMUCIIEHWS B
npodeccnoHarneHbIX npodeccMoHarnbHbIX 3gda4ax
Saatax [MpakTnyeckoe saHsATUE 4
Tema 1.4 CopepxaHune y4ebHoro marepmarna
Pewerne 3a0aM. Bbiumcrnenns n npeobpazoBaHms. Y paBHEHWUS 1 HEpaBeHCTBa. [ eomeTpurs Ha

BxogHon KOHTporb

MNJIOCKOCTU




KomOrnHmpoBaHHOE 3aHsTNE

KonrponsHas pabora

Paspen 2 lMNpsimbie n
MJI0CKOCTH B
NPOCTpPaHCTBE.
KooponHatbl M BEXKTOPHLI
B NPOCTpaHCTBEe

Tema 2.1. OcHoBHbIE
MIOHATUS  CTEPEOMETPHUH.
Pacnonoxxenue npsMmeIX U

Coneprxkanue yaeOHOTO MaTepuaia

[Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMasi, MIIOCKOCTD,
npoctpanctBo). (OCHOBHBIE aKCHMOMBI — cTepeoMerpuu. Ilepecekarommuecs,

IIOCKOCTEN napajyieNibHble M CKPEIIMBAIOIIMECs MpsMble. YTOJI MEXIy TNpsSMBIMA B
npoctpancTBe. [lepnenaukyasipHOCTh MpsiMbIX. OCHOBHBIE NMPOCTPAHCTBEHHBIE
burypsi

KomOunupoBaHHoe 3aHsTHE
Tema 2.2. Conepxanue yueOHOro MaTepuana

[TapajienbHOCTE IPSAMBIX,
NpsIMOM M IUIOCKOCTH,

ITapannensHble npsmas U miockocts. Onpenenenue. Ilpusnak. CpoiicTsa.
[Tapannensnbie mockoctu. Onpenenenue. [lpusnak. CoiicTsa.

IIJIOCKOCTEN Terpasnp u ero snementsl. Ilapannenenunen u ero snemeHThl. CBoMCTBa
IIPOTUBOINOJIOKHBIX TpaHed MW JauMaroHane mnapauienenunena. Iloctpoenue
OCHOBHBIX CEYCHUI
KoMmOuHMpOBaHHOE 3aHSITHE
Tema 2.3. Conepxanue yueOHOro MaTepuana
[lepneHqUKyISPHOCTD Ilepnenpukynsapusie npsmMsie. [lapannensaeie npsMble, NEPIECHAUKYIISPHbIE
MPSIMBIX, IpsAMON U | K I0cKOCTH. [Ipu3HaKk nepnesauKyIsipHOCTH IPSIMOM U INIOCKOCTH

ILTIOCKOCTH, TNIOCKOCTEM

KoMmOuHMpOBaHHOE 3aHSITHE

Tema 2.4.
IlepnienquKymsp u
HakloHHasA. Teopema o
Tpex MEePIEeHIUKYIIIpax

Coneprxkanne yueOHOT0O MaTepuaia

Ilepnengukynsap U HakiIoOHHasd. Teopema O Tpex NEPHEHIAUKYISpAX. YTOI
MEXKy NPSAMOU U IIJIOCKOCTBIO.

Yroa Mexay MI0CKOCTAMU. [leprienauKyIIspHbIe IUIOCKOCTH.

PaccrosiHus B mpocTpaHCcTBE

KoMmOuHMpOBaHHOE 3aHSITHE

Tema 2.5.

Coneprxkanue yaeOHOTO MaTepuaia

OK 01, OK 03,
OK 04, OK 07




KoopanHarbl 1 BeXTOpbl B

JlexkapToBbl KOOpIMHATBl B IIPOCTPAaHCTBE. BeKTOppl B MPOCTpPaHCTBE.

MIPOCTPAHCTBE CrnoxeHue ¥ BbIYMTAHUE BEKTOPOB. YMHO)KEHUE BEKTOpa Ha uucio. CkaispHoe
Mpou3BeIeHHE BEKTOPOB. [Ipocreiime 3a1aun B KOOpAUHATAX
KomOunupoBaHHoe 3aHsTHE 4
Tema 2.6. Ilpsimbie u [TpogbeccroHa/IbHO-OPMIEHT MPOBAHHOe — CO4EDK aHne  (cogemk aHne
IUIOCKOCTH B | TIPYIKII84HO0O MQgy sl
MPAKTUYECKUX 33/1a4ax B3anmHoe pacnoroxeHne npsambix B MpocTpaHcTBe. [lapanrnensHocTb
NPSAMOA WM MSIOCKOCTW, NaparvieNibHOCTb MNIIOCKOCTEN, MeprneHanKyNsSpHOCTb
NnriockocTen. PacnonoxeHne npsvbiX M MNIIOCKOCTEA B OKPYXaoLlem Mupe
(Mpupoge, apxuTexType, TexHuKe). PelleHne npakTUKO-OpUEHTUPOBAHHBIX
390eM
MpakTnyeckoe 3aHaTne 6
Tema 2.7 PeweHne CopepxaHune y4ebHoro marepmarna
3g0aM. Mpsivble n PacnonoxeHune NPAMbIX n MNJIOCKOCTEN B NPOCTPaHCTBE.
MNJIOCKOCTWN, KOOPAMHETLI U | [epneHamKyspHOCTb U NaparvienibHOCTb MPSAMbIX M- NiockocTen. [exapToBbl
BEKTOpPbI B NPOCTPaHCTBE | KOOpAMHaTbl B MpocTpaHcTBe. BekTopbl B npoctpaHcTBe. CrioxeHve wn
Bbl4MTaHME BEKTOPOB. Y MHOXEHWE BeKTOpa Ha uncrio. KoopanHars! BekTopa
KomOunHmnpoBaHHOE 3aHsTNE
KoHTponbHas pabota 2
Pazpen 3. OcHoBbI 24
TPWUr OHOMET PUMN.
TpuroHomerpuyeck ne
GyHK Lmn
Tema 3.1 CopepxaHune y4ebHoro marepuarna
TpuroHomerpuyeckune PaonaHHass mepa yrna. [1oBOpOT TOYKM BOKPYr Hadara KoopauHarT. OK 01. OK 02
dyHKUMKM  nponssorbHOro | OnpeneneHe CUHYCa, KOCUMHYCa, TaHTeHCa M KOTaHreHca. 3HakuM CUHYCa, OK 03. OK 0 4 OK (’)5
yrna, yvicra KOCMHYCa, TaHreHca W KOTaHreHca Mo 4eTBepTaM. 3aBUCUMMOCTb  Mexay ’ ’
CUHYCOM, KOCVHYCOM, TaHI €HCOM 1 KOTaHr eHCOM OHOr0 1 TOro e yrra
KomMBrHnpoBaHHOe 3aHsTHNE 4

Tema 3.2 OcHoBHblE
TPUr OHOMETPUYECKNE
TOoXOecTBa

CopepxaHue y4ebHoro marepuana

TpuroHometpuyeckme  ToxgectBa.  [1peobpasoBaHMs  MPOCTEMLLIMX
TPUrOHOMETPUYECKUX BbIpaKeHUA. CUHYC, KOCUMHYC, TaHTeHC M KOTaHreHc
YIJIOB OH - O




KomOrnHmpoBaHHOE 3aHsTNE

Tema 3.3

Tpuronomerpuueckue
(GyHKUIMH, UX CBOHCTBA H
rpaduxu

Coneprxkanue yueOHOTO MaTepuaia

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETPUUYECKUX
¢ynkuuid. YETrHOCTH, HEUETHOCTH, MEPHUOAUYHOCTH TPUTOHOMETPUUYECKUX
¢yukuuit. CBoiicTBa 1 rpaduku GyHKIUN y = CcOS X, y =Sin X, y =tg X, y = ctg X.
Cxartue U pacTspkeHHe TpaprKOB TPUTOHOMETPUUYECKUX (YHKLIUH.

[IpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUI

KoMmOuHMpOBaHHOE 3aHSITHE

Tema 3.4 OOpartHbIe

Coneprxkanue yueOHOTO MaTepuaia

TPUTOHOMETPUUECKHE O6patnbie Tpuronomerpuueckue GpyHkiun. Mx cBoiicTBa 1 rpaduky.
byHKIIIN
KomOunupoBaHHoe 3aHsTHE
Tema 3.5 Conepxanue yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEeHHe tg X = a, ctg X = a.

YPaBHEHUS U HEPABEHCTBA

PemreHne TpUrOHOMETPUYECKUX YPABHEHHMM OCHOBHBIX THIIOB: IIPOCTEHIIINE
TPUTOHOMETPUYECKUE YPABHEHMs, CBOAAIIMECS K KBAJPaTHBIM., PEIIAEMbIC
Pa3IOKEHUEM HA MHOKUTEIIN, OHOPOIHBIE.

IIpocreiiye TPUrOHOMETPUYECKHUE HEPABEHCTBA

KoMmOuHMpOBaHHOE 3aHITHE

Tema 3.6 Pemenue

Coneprxkanue yaeOHOTO MaTepuaia

3a/1a4. OcHOBBI [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM
Tpuronomerpuueckue CBOWCTB (yHKLUI
byHKIIIN KomOunupoBaHHoe 3aHATHE.
KonrponsHas padora
Paspen 4,
MponssogHas ]

nepBoobpasHast oyHK LK

Tema 4.1 Tlonstue
pou3BOHON. DOpMYyIIEl U
npaBuiia
g depeHInPOBAHUS

Coneprxkanue yueOHOTO MaTepuaia

[Tpupamenue aprymenta. [lpupamenne ¢ynkumu. 3amauu, TpUBOIAIINE K
MOHATUIO TPOU3BOAHON. OmpeneneHre MPOU3BOJHONH. AJTOPUTM OTHICKAHHS
npou3BoaHoi. ®opmyinel quddepernuupoBanus. [Ipasuna nupdepeHpoBaHus

KoMmOuHMpOBaHHOE 3aHSITHE

OK 01, OK 03,
OK 04, OK 06, OK
07,1IK 1.4




Tema 4.2 [oHatne o
HETPEPbIBHOCTH (PYHKIIUH.
Meron nHTEpBAIOB

Coneprxkanue yueOHOTO MaTepuaia

[Tonsarue HenpepriBHOM PyHKIMH. CBOICcTBa HenpepbIBHON (yHKIMU. CBS3b
MEXJy HENpepbIBHOCThIO U AuddepeHIupyeMoCcTbi0 (DYHKIIMHM B TOYKE.
ANTOpUTM pELIEHNs HEPABEHCTB METOOM UHTEPBAJIOB

KomOunupoBaHHoe 3aHsTHE

Tema 4.3 Conepxanue yueOHOro MaTepuana
I'eomeTrpuueckuit u ['eomeTpruecKuii CMBICT MPOU3BOJHON (DYHKIIMU — YIIIOBOM KOA(DHUIIHMEHT
¢buznueckuit CMBICII | KacaTeIbHON K TpaduKy (yHKIUMH B TOUKE. Y paBHEHUE KacaTeIbHON K rpaduky
MIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTaBJICHUS YypaBHEHMs KacaTeNbHOW K rpaduky
bysakun y=f(x)
KomOunupoBaHHoe 3aHsTHE
Tema 4.4 Conepxanue yueOHOro MaTepuana

MOHOTOHHOCTD (PYHKIIUH.
Touku 3xcTpeMyMma

Bospacranne u yObiBaHue (yHKIMH, COOTBETCTBHE BO3pacTaHUS U
yObIBaHUs (DYHKIIMM 3HAKY MPOM3BOJHOW. 3aayll HA MAKCUMYM U MHHHUMYM.
AJropuT™M wHcciaenoBaHus (DYHKIMM M TOCTPOEHHs ee rpaduka ¢ MOMOIIBIO

IIPOU3BOHOMN

KoMmOuHMpOBaHHOE 3aHSITHE

4.5
Uccnenoanne GyHKIMI 1
MOCTPOEHHE TPadUKOB

Tema

Coneprxkanue yueOHOTO MaTepuaia

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTB M TIOCTPOEHHUE IPahuKoB

KoMmOuHMpOBaHHOE 3aHITHE

Tema 4.6 Hanbomnbmiee
A HaWMEHbIIee 3HAYECHUS
byHKIIIN

Coneprxkanne yueOHOT0O MaTepuaia

dyHKuwmid,
MMOCTPOCHHUC Fpa(bI/IKOB C UCITIOJIb30BAHUCM alllraparta MaTCMaTUUCCKOro aHaJIn3a

Haxoxnenne HauOOJBIIETO MW HAWMEHBIIETO 3HAYECHUN

KoMmOuHMpOBaHHOE 3aHSITHE

Tema 4.7 Haxoxaenue
ONTUMAJIBHOIO pe3yibTaTa
C IIOMOILBIO IPOU3BOJHOMN
B IIPAKTUYECKUX 3a7a4ax

[TpogbeccroHa/IbHO-OpMIEHT MPOBAHHOe  COOEDK aHne  (cogemk aHne

TPUKITE4HOro MOgyssl)

HanmeHbLuee n HanborbLuee 3HaqeHne yHKLUMK

MpakTnyeckoe 3aHaTne

Tema 4.8
MepBoobpasHast dyyHKLMN.
Mpasvna HaxoXaeHns
nepBoOBPasHbIX

CopepxaHue y4ebHoro marepuana

OsHakoMrieHne C NOHATMEM WHTErpana u nepBoobpasHON Anst dyHKLMK
y=f(x). PeweHve 330a4 Ha cCBsi3b NEPBOOOPa3HON W ee MNPOM3BOOHOM,
BblMMCIIEHNE NEPBOOOPaBHOM AN daHHOM dyHKummn. Tabrmua dopmyn ons




HaxoxaeHusi nepBoobpasHbIX. M3yyeHre npaBmsia BblYMCIEHNS NEPBOOGPaZHOMN

KomOunupoBaHHoe 3aHsTHE 4
Tema 4.9 Ilnomans Conepxanue yueOHOro MaTepuana
KPUBOJIMHEWHOMN 3ajauM, MPUBOAALIME K TIOHATHIO OIPEAEICHHOIO HHTErpaja — O
Tpalenuu. @opMyiia | BBIYUCICHUH IUIOLIAM KPUBOJUHEWHOW Tpameuuu. [loHsTHE OmnpenenéHHOro
Herotona — JleiiGHuma uHTerpana. ['eomerpudeckuil U (PU3NYECKUI CMBICI OINPENIEIEHHOT'O HHTErpaja.
®opmyna Heiotona — JleitOnuma.
Pemienue 3asa4 Ha MPUMEHEHUE WHTErpaja Uil BBIUYUCICHUS (PU3MUECKUX
BEJIMYMH U TUIOLIAIECH
KomOunupoBaHHoe 3aHsTHE 4
Tema 4.10 Pemenue Conepxanue yueOHOro MaTepuana
3amad. IlpomsBogHas wu @opmynsl 1 npaBwia auddepenunpoBanus. MccnenoBanue (QyHKIHMHA ¢
nepBooOpas3Has GyHKIHUU. | OMOIIBIO TPOM3BOAHOM. Hanbobiiee 1 HauMeHbIIIee 3HAYCHUS (PYHKIIUH.
Brruucnenue nepBoobpasHoit. [Ipumenenue nepBooOpa3Hoit
KoMmOuHMpOBaHHOE 3aHITHE
KonrponsHas pabora 2
Paspgen 5. 32
MHororpaHHuKn wn
Tena BpalleHus
Tema 5.1 Ilpusma, Conepxanue yueOHOro MaTepuana
napajuleJenunesn, KyO, Ilpusma  (HaJIOHHas, IpsMas, TMpaBWIbHAaA) U €€  DIEMEHTHI.
NUpaMHia U UX CEYECHHUS [Mapamnenenunen. CBoiicTBa NpsMOYrojbHOro  mnapamienenunena. Kyo.
IInpamuna u e€ snementsl. [IpaBunbHas nupamuaa OK 01, OK 04,
KoMmOnHMpOBaHHOE 3aHTHE 6 OK 06, OK 07
Tema 5.2 IlpaBumnbHble Conepxanue yueOHOro MaTepuana
MHOT'OI'PAHHUKU B )KU3HU [Tnomans MOBEpXHOCTH MHOrorpaHHukoB. [Ipocreiimme komOuHaLUK
MHOTOI'PaHHUKOB. BbIUncCieHHE 3J€MEHTOB MPOCTPAHCTBEHHBIX Guryp (péopa,
auaroHanu, yrisl). [IpaBunbHbIE MHOTOTPAaHHUKH
KomOunupoBaHHoe 3aHsTHE 4

Tema 5.3
unuuap, KoHyc, 1map
U UX CCUCHHUS

[TpogbecoroHa/lbHO-OpMEHT MPOBAHHOe — COOgDK aHne  (cogemk aHne

TPUKITE4HOro MOgyssl)

LUnrmugp, KoHyc, cdepa v wap. OCHOBHbIE CBOMCTBA NPSIMOro KPYroBOro




UMIMMHOPa, NPSMOrO  KPYroBOrO KOHyca. W3o0pakeHne Ten BpaleHus Ha
wiockoctd. IIpencraBnenne 00 yceu€éHHOM KoHyce. CedeHHs KOHyca
(mapanyienbHOE OCHOBAHMIO U ITPOXOJAIIEE YEPE3 BEPIIHHY), CEUEHUS LIWIMHIpA
(mapanyenbHO M MEPHNEHAMKYIISIPHO OCH), CeYeHMAX Iapa. Pa3BépTka nuamHapa
U KOHYyCa

IIpaxkTHueckoe 3aHsATHE

Tema 5.4 OObembl U
IO  I[MOBEPXHOCTEU
Ten

Coneprxkanne yueOHOT0O MaTepuaia

O6wem npsimoyrosipHOTO Mapaenenunena. Oovem kyd6a. O0beMbl psMOn
npu3Mbl ¥ umHApa. O0beMbl UpaMuabl U KoHyca. O0beM mapa

KoMmOuHMpOBaHHOE 3aHITHE

Tema 5.5 IIpumepsl
CUMMETpPHIi B ipodeccuu

[TpogbecoroHa/lbHO-OpMEHT MPOBAHHOe — COOgDK aHne  (cogemk aHne

TPUKIT84HOro MOgysisl)

[MoHATNE O CMMMETPUM B NPOCTPaHCTBE (LIeHTparbHas, 0CceBas, 3epKarbHas).
O606LLeHe npencTaBrneHnii 0 NpaBUIbHbIX MHOrOrpaHHUKax (TeTpaaap,

Ky, OKTasp, [oAekadap, nkocasap).
[Mpumepbl cuMMETPU B Npodeccumn

MpakTnyeckoe 3aHaTne

Tema 56 PeweHne
3a0a4. MHororpaHHuKu u
Tera BpaleHnst

CopepxaHue y4ebHoro marepuana

O6bembl 1 NOLLIM NOBEPXHOCTM MHOFOF PaHHUKOB U TEN BpaLLEHNs]

KomOrnHnpoBaHHOE 3aHsTUE

KoHTponbHas pabota

Paspen 6. CteneHn un

KOpPHW. CreneHHas,
nokasarenbHas n
norapugmuyeck ast

dyHK LMn

Tema 6.1 CreneHHas
dyHKUMS, ee cBoWCTBaA
MpeobpazoBaHne
BbIP@KEHUA C KOPHAMW N-
Ol CTeneHun

CopepxaHue y4ebHoro marepuana

[ToHsATHE KOPHS N-OM CTENEHU U3 ACHCTBUTENLHOrO uncna. Oynkuuu y = V/x
ux cBoicTBa U rpaduku. CBOHCTBa KOpHS n-oii creneHu. lIpeoOGpazoBaHue
HUPPALMOHAIIBHBIX BBIPAXKEHUN

KoMmOuHMpOBaHHOE 3aHSITHE

Tema 6.2 CsoiicTBa

Coneprxkanue yaeOHOTO MaTepuaia

OK 01, OK 02,
OK 03, OK 05, OK 07




CreneHn c paunoHarbHbIM

IlonsTHe cTeneHu ¢ pallnOHAJIbHBIM ITOKAa3aTCIICM. CreneHHbBIE (byHKI_[I/II/I, ux

u JEUCTBUTEIBHBIM | CBOMCTBA U TpadUKH
IIOKa3aTesIMU KomOunupoBaHHoe 3aHsTHE
Tema 6.3 Pemenue Conepxanue yueOHOro MaTepuana

HUppalMOHAIIBHBIX PaBHOCWIBHOCTB HpPALIMOHAIIBHBIX YPAaBHEHUNW. METOIbI UX pelIeHUs
YPaBHEHUU KomOunupoBaHHoe 3aHsTHE
Tema 6.4 Conepxanue yueOHOro MaTepuana

[TokazarenpHas QyHKIMS,
ee CBOICTBA.
IlokazaTenpHbIC
ypaBHEHUS U HEPABEHCTBA

CreneHn ¢ MMPOU3BOJIbHBIM HCﬁCTBHTCHBHBIM IIOKa3aTCJIEM. OHpC,Z[CJICHI/IC

MoKa3aTeJIbHOM (YHKIMM W €€ CBOMCTBA. 3HAKOMCTBO C IPHUMEHEHHEM

nokaszatreiabHOM (yHKIMH. PerieHue TmOKa3aTeNnbHBIX YpaBHEHHH METOJIOM

YPAaBHUBAHMA  IIOKA3aTeJed, METOJOM  BBEICHUS HOBOM  IIEPEMEHHOM,

($YyHKIHOHATBLHO-TpaQUUECKUM METOJIOM. PelieHre nokasareinbHbIX HEpaBEHCTB

KoMOuHMpOBaHHOE 3aHITHE

Tema 6.5 Jlorapupm

Coneprxkanne yueOHOTO MaTepuaia

qucia. CaoiicTBa Jlorapugm uucna. CpoiictBa norapupmon. Onepanus JorapupmMUpOBaHUS
norapu¢pmMoB KomOunupoBaHHoe 3aHsTHE

Tema 6.6 Conepxanue yueOHOro MaTepuana
Jlorapudmuueckas Jlorapupmuueckass GpyHKuus M ee cBoicTBa. [loHsTHE JOrapupmMuUecKoro
¢GyHkuus, ee cBoiicTBa. | ypaBHeHus. Omeparus MOTCHIMPOBAHUS. TpH OCHOBHBIX METOA PEIICHUSI
Jlorapupmuueckue norapuMUUECKUX  YpPaBHEHUH:  (YHKUMOHAIbHO-TpaUUYEeCKUi,  METOA

YpaBHEHUsI, HEPABEHCTBA

MOTEHIIMPOBAHUs, METOJ BBEJICHHMS HOBOH mnepemeHHo#l. Jlorapudmuueckue
HEpPaBEHCTBA

KoMmOuHMpOBaHHOE 3aHSITHE

Tema 6.7 Jlorapudmsl
B IIPUPOJIC U TEXHHUKE

[TpogbecoroHa/lbHO-OpMEHT MPOBAHHOe — COOgDK aHne  (cogemk aHne

TPUKITE4HOro MOgyssl)

MpumeHeHve rnorapydava. Jlorapudvnyeckast cnvpars B npupoge. Ee
MaremarnyecKkme CBOMCTBa

MpakTnyeckoe 3aHaTne

Tema 6.8 PeweHne

3a0aM. CreneHHan,
nokKasareribHasi n
norapudmunyeckas
dyHKLMM

CopepxaHue y4ebHoro marepuana

CreneHHasn, nokasarenbHad W rnorapudgmmyeckas  dqyHkumun. PeweHve

ypaBHeHUN

KomOrnHnpoBaHHOE 3aHsTUE

KoHTpornbHaa paboTa




Paszpen 7. OnemeHThbl 30
TEOPUN BEPOSITHOCTEN WU
MaTemMaTn4€ecK Ou
CTaTUCTUKM
Tema 7.1 CobbiTue, CopepkaHune y4ebHoro marepmarna
BEPOSITHOCTb COBbITUS. CoBMeECTHbIE U HECOBMECTHbIE COObITMSA. TeopemMbl O BEPOATHOCTU CyMMb
CrioxeHne n yMHOXeHWe | cobbITUIA. Y CrioBHaA BEPOSITHOCTb. 3aBUCMbIE M HE3ZBUCUMbIE COObLITUS.
BEPOATHOCTEN Teopembl 0 BEPOSITHOCTY NPOM3BEAEH NS CODbITUI
KomMB1HnpoBaHHOe 3aHsTHNE 6
Tema 7.2 BeposiTHOCTb [TpogbeccroHa/IbHO-OPMIEHT MPOBAHHOe  COOEDK aHne  (cogemk aHne
B NPOdIECCUOHANBHLIX | FTPUKIIEGHOO MOaYITs) OK 02, OK 03,
3apadax OTHOCuTENbHas 4YacToTa  CoObITUS,  CBOMCTBO €€ YCTOMYMBOCTW. OK 05, MK 1.4
Crarncrmyeckoe onpenerneHmne BeposaTHocTU. OueHka BEPOSITHOCTU CObbITHSA
MpakTnyeckoe 3aHaTne 8
Tema 7.3 [duckperHas CopepxaHune y4ebHoro marepmarna
cryyanHas BEMMYNHA, Bugbl crniydyanHbix  BenmumH.  OnpegereHne  OUCKPETHOW  CrlyYanHOW
3aKOH ee pacripeneneHuns BEMMYMNHBI. 38KOH pacnpedeneHnss OUCKPETHOW CrlyYaHOW BermumHbL. Ee
YMCIIOBbIE XapaKTEPUCTUKMN
KomMBrHnpoBaHHOe 3aHsTHNE 8
Tema 7.4 3agaun CopepxaHune y4ebHoro marepuarna
Maremarn4ecKon MepBryHas obpaboTka  CTarnMCTU4ECKUX AaHHbIX. Yucriosble
CTarncTuKu. XapaKTEPUCTUKN (cpeaHee apudMETUYECcKOoe, MeaMaHa, pasmax, OUCrepcus).
PaboTa ¢ Tabrmuamu, rpaduikamu, anar pammamm
KoMBrHnpoBaHHOe 3aHsTHNE 6
Tema 7.5 OnemeHTbl Bugpl coBbiTuiA, BEPOATHOCTb  COOLITUN.CrIOKEHME U YMHOXEHue
TEOPUN BEPOSTHOCTEM U | BeposiTHOCTEN. [uckpeTHan criyvanHast BEMNYMHA, 3aKOH ee
Maremarn4eckom pacnpeneneHns.3a0a4m MaremMarnyecKkon CTartuCTUKM.
CTaruCTUKN KoHTporbHas paboTta 2

MpomexyTouHas atTectaums (OK 3aMeH)

Bceero:

219




3. YCJIOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBHOM JUCIATIIAMHBI

3.1. MatepuajbHO-TEXHHYECKOE O0ecrieueHne

Jlnst peanu3anuy IporpaMMbl yueOHOM TUCIMIUIMHBI IPETYCMOTPEHbI YUeOHbIE ayAUTOPUH JUIS MPOBEACHUS
3aHATUH BCeX BHUAOB, MPEIYCMOTPEHHBIX 00pa3oBaTeNbHON MpOrpaMMoil, B TOM 4HCJIE TPYIIOBBIX H
MH/IMBUIYaTbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIA U MPOMEXKYTOUHOM aTTecTaluy, a TakkKe MOMELICHHS JUIs
CaMOCTOSITENIbHOW paldoThl, , OCHAIIEHHBIE 00OPYAOBAaHHEM, TEXHUUYECKUMH CPEICTBAMHU OOYUEHHUS M MaTepHUalIaMHy,
YUUTHIBAIOIUMH TPEOOBAHUS MEXTYHAPOTHBIX CTAH/IAPTOB:

® HarasAHbIE MOCOOMA (KOMIUIGKTHl Y4YeOHBIX TaOiMll, IJIaKaToOB, MOPTPETOB BBIJAIOMIMXCS YYEHBIX-

MAaTEeMAaTHKOB U Jp.);

¢ uHPOPMALMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;

® HKPaHHO-3BYKOBBIE TIOCOOUS;

® KOMIUIEKT TEXHUYECKOW JJOKYMEHTAIlMH, B TOM YHCJIE ITaclopTa Ha CPECTBA 00yUeHUs, HHCTPYKIMHU M0 UX

MCTOJIb30BAHUIO U TEXHUKE OE30MIaCHOCTH;

e OubOnMoTeuHBIH POH/.

B Oubnnoreunsiii (GoHI BXOIAT Y4eOHHKH, ydueOHO-MeTonuueckue KoMruiekTsl (YMK), oGecneunBaroniue
OCBOCHHME Y4YeOHOW AUCIUIUIMHBI «MaremMaTuka», pPeKOMEHJIOBaHHbIE WM JIOMYyIIEHHBIE JUIS HCIIOJIB30BAaHUS B
poeCCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PEATH3YIOUIMX O00pa30BaTEIbHYI0 MPOrpaMMy CpPEIHETrO
obmiero oopazoBanus B npenenax ocoenus OITOIT CITO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHMUs.

bubnuoreunsiii poHI TOTONHEH SHIMKIONEIUSIMH, CIIPAaBOYHUKAMH, HAYYHOM, HAyYHO-TIOMYJIIPHON U Ipyroi
JIUTEPaTypOM 110 MaTeMaTHUKe.

B mpouecce ocBoeHHsI mporpamMMmbl yueOHOM AMCHUIUIMHBI «MaremaTHKa» CTYIEHTHI UMEIOT BO3MOXKHOCTh
JOCTyNa K 3JEKTPOHHBIM Y4YeOHBIM MarepuanaM I10 MaTeMaTHKe, MMEIOUIUMCS B CBOOOJHOM JIOCTYNE€ B CETH
WHuTepHeT (371IEeKTPOHHBIM KHUTAM, IPAaKTUKyMaM, TecTaM, Matepuanam EI'D u np.).

3.2. UudopmanuonHoe obecrnedeHne 00y4eHus
Jlns peanmzanuy MporpamMMmbl OMOIMOTEUHBIH (OHA YKOMIUIEKTOBAH MEYAaTHHIMU U (MJIM) 3JIEKTPOHHBIMU
o0pazoBaTeNbHBIMU M MH(OPMAIIMOHHBIMHU PECYPCaMH, PEKOMEHIOBaHHBIMU JUTS HCIIOJIB30BaHUS B 00pa30BaTeIbHOM
nporiecce.
OcHoBHasi InTeparypa
1. baBpun, U. U. Matemaruka : yueObnuk u npaktukym s CIIO / U. U. baBpun. — 2-e uzn., nepepad. u gon. —
M. : UzparensctBo FOpaiit, 2017. — 616 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-04101-9.
https://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFADIE
2.boromonos, H. B. Maremaruka : yuebnuk mis CIIO / H. B. boromonos, II. . Camoiinenko. — 5-¢ u3m.,
nepepad. u gorn. — M. : M3parensctBo FOpaiit, 2017. — 396 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN
978-5-534-02325-1. https://www.biblio-online.ru/book/D4B1DES57-5DCA-464F-9D73-2B57AACBD299
3. Koncrantunosa O.I'. Maremaruka Juist KOJUIe/DKeH: yaeOHOe MocoOue sl CpeHEeTo MpoPecCHOHATBHOTO
obpazoBanus / H.ILI. Kpemep, O.I'. Koncrantunosa, M.H. ®punman; nox penakmueit H.I1I. Kpemepa. — 11-e uzn.,
nepepad. u gomn. — Mocksa: M3narensctBo KOpaiit, 2022. — 362 c. — (IIpodeccronanbsnoe oOpa3oBaHue)

JlonoJIHUTeIbHAA JIUTEpaTypa
1. Japasu A. A.Marematuka| DneKTpoHHBIA pecype]: Yuebnuk / A.A. Hanass. - 3-e uzn. - M.: ®opym: HUILL
NH®PA-M, 2013. - 544 c. - (IIpodeccuonansuoe oodpazoBanue). - ISBN 978-5-91134-460-3. - Pexxum mocryma:
http://www.znanium.com/. — 3ari. ¢ skpaHa.
2. Maremaruka [Onekrtponnslii pecypc] / A. TI. Jlykamkun - M. : TI'DOTAP-Memua, 2014. -
http://www.studentlibrary.ru
3. bocomonos, H. B. Maremaruka. 3agauu ¢ pemenusiMu B 2 4. Yactp 1 : yue6Hoe mocobue mis CIIO / H. B.
BoromonoB. — 2-e u3a., ucnp. u gorn. — M. : U3matensctBo FOpaiit, 2017. — 364 c. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-02008-3. https://www.biblio-online.ru/book/EASEG7E8-39EB-4A22-9E07-
BD7637CAB26F



https://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFAD9E
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
http://znanium.com/catalog.php?item=goextsearch&title=%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0&school=2#none
http://www.znanium.com/
http://www.studentlibrary.ru/
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

4. Boeomonos, H. B. Maremaruka. 3anaun ¢ pemenusmu B 2 4. Yacte 2 : yuebHoe mocodue mist CI1IO / H. B.
BoromonoB. — 2-e u3a., ucnp. u gorn. — M. : U3natensctBo FOpaiit, 2017. — 285 c¢. — (IIpodeccronanpHoe
obpasoBanue). — ISBN 978-5-534-02010-6. https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-
1B790E30D8C8

IIporpammuoe odecnieyenne u UHTEepHET pecypchbl
MaremaTHKa B OTKPBITOM KOJUIEIDKE - [ DNEeKTpOHHBIN pecypc]: http://www.mathematics.ru
Math.ru: Maremaruka u oOpazoBanue - [DnekTpoHHbIi pecypc]: htpp:\\www.math.ru
MoOCKOBCKHiT IEHTP HENMPEPHIBHOTO MaTEMAaTHIECKOr0 00pa3oBanus - [DnekTpoHHBIH pecypc]: http:\\mccme.ru
Allmath.ru—scs maTemaTrka B 0JHOM MecTe - [DnekTponHsiid pecype]: http:\\www.allmath.ru
EqWorld: Mup maremarudeckux ypaBHeHuH - [ DnekrpoHHbli pecypc]: http:\\eqworld.ipmnet.ru
Exponenta.ru: o6pa3oBaTenbHbII MaTeMaTHIECKHI CalT - [ DneKTpoHHbIH pecypc]: http:\\www.exponenta.ru
['eomeTpuueckuii moprain - [ DnektponHsiid pecypce]: htpp:\\ www.neive.by.ru
I'paduku GyHkimii - [Dnexrponnsiii pecypc]: http:\\graphfunk.narod.ru
JlugakTHuecKue Mmarepuaibl Mo HMHpopMaTHKe W MaTemMaThke - [DaekTpoHHslid pecype]: http:\\comp-
science.narod.ru
10. EI'D mo MaTemartuke: MOJArOTOBKA K TECTUPOBAHHMIO - [ DIEKTpOHHBIH pecypc]: http:\\www.uztest.r

©CoNo~wWNE

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCHUIJIAHBI

KoHTponb M OIlEHKa pe3ylbTaTOB OCBOCHHS 0OIIe00pa30oBaTeIbHONM TUCHMIUIMHBI PACKPBIBAIOTCS dYepe3
JIMCUUIUIMHAPHBIE PE3yNbTaThl, HANPaBJICHHbIE Ha (OPMHUPOBAHUE OOUIMX M MPO(ECCHOHAIBHBIX KOMIETEHIUHN O
paszenaM U TeMaM CoJiep>KaHusl yueOHOro MaTepHuaa.

O6was/npodeccroHanbHas Paspen/Tema Twvn oUueHO4HbIX

KOMneTeHums MEPONpPUATUSA
OK 01. Bblbuparb cnocobbl P 1, Tema 1.1, 1.2, 1.3 | VHauBnayansHaa
peLueHms 3aged | [M-ofc, 1.4. camocTosiTeNnbHast paboTa
npodeccMoHansHoN P2, Tembl 21, 2.2, 2.3, | NpencTaBrieHne pesynsTaros
OEATENbHOCTU NPUMEHNTENBHO K | 2.4, 2.5, 2.6 -o/c, 2.7 NPakTUYECKMX paboT
PazMYHbIM KOHTEKCTaMm P 3, Tembl 3.1, 3.2, 3.3, | KoHTpornbHaa paboTa

34,35, 36 BbinonHeHne 3gmaHMM  Ha

P4, Tevbl 4.1, 4.2, 4.3, | ak3amveHe
44, 45, 46, 4.7 MN-olc, 4.8,

4.9 4.10
P 5, Tembl 5.1, 5.2, 5.3 T1-
olc,5.4,55,5.6

P 6, Tewbl 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 1-0/c, 6.8

OK 02./cnonb3oBarb P 1, Tema 1.1, 1.2, 1.3 | VHauBnayansHaa
coBpemMeHHble cpeactBa noucka, | I-o/c, 1.4. cavocTosiTeNbHasi paboTa
aHarmsa " WHTEpnpeTaumm P 3, Tembl 3.1, 3.2, 3.3, | KoHTporkHas paboTa
NHJpMaLmu, ni| 34,3536 BbinonHeHne 3gmaHMM  Ha
WMHJOPMaLMOHHbIE  TEXHOMOr UK P 6, Tembl 6.1, 6.2, 6.3, | ak3ameHe

ans BbIMNOINHEHNA 3304 | 6.4,6.5,6.6,6.7 -0/c, 6.8

NpodEeccMoHarnbHom P7 Tevbl 7.1, 7.2 T1-

JEATENbHOCTU olc, 7.3, 7.4



https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

OK

pCaIN30BbIBATH

03.MnaHnpoBarb n
COOCTBEHHOE
npodeccuoHaIbHOE U IMYHOCTHOE

P 1, Tema 1.1, 1.2, 1.3
IT-o/c, 1.4.
P 2, Temnr 2.1, 2.2, 2.3,

NunuBunyansHas
caMmocTosiTeNbHas pabota
KonrponsHas padora

pa3BUTHE, 2.4,2.5,2.6II-o/c, 2.7 BreimonHenue 3agaHui  Ha
IIpEAIPUHUMATEIBCKY IO P 3, Temmnr 3.1, 3.2, 3.3, | sk3ameHe
JESATENBLHOCTD B | 3.4,3.5, 3.6
npodeccuoHanbHOM cdepe, P 4, Temnr 4.1, 4.2, 4.3,
HCIIOIb30BaTh 3HAHUA mo | 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8,
¢unancoBoir  rpamotrHoctu B | 4.9,4.10
Pa3IUYHBIX )ku3HeHHbIX | P 6, Temnsr 6.1, 6.2, 6.3,
CUTYaIUSIX 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temsr 7.1, 7.2 II-o/c,
73,74
OK 04. DddexruBHO P 1, Tema 1.1, 1.2, 1.3 | UnauBunyanbHas
B3aMMO/ICHCTBOBATh U pabotats B | I1-o/c, 1.4. caMmocTosiTeNbHas paboTa
KOJUJIEKTUBE U KOMaHE P 2, Temsr 2.1, 2.2, 2.3, | KonTponbsHas paboTta
2.4,2.5,2.6II-o/c, 2.7 Brimmonnenue 3agaHuii | Ha
P 3, Temsr 3.1, 3.2, 3.3, | sx3amMmcHe
3.4,35,3.6
P 4, Temnr 4.1, 4.2, 4.3,
4.4, 4.5, 4.6, 4.7 IT-o/c, 4.8,
4.9,4.10
P 5, Temsr 5.1, 5.2, 5.3
II-o/c, 5.4, 5.5, 5.6
OK 05.0cy1iecTBidTh YCTHYIO U P 1, Tema 1.1, 1.2, 1.3 | 3ammura TBOpYECKUX pabOT
MUCHbMEHHYI0 KOMMyHuKanuio Ha | Il-o/c, 1.4. KonrponsHas pabora
roCy1apCTBEHHOM SI3BIKE P 3, Temsr 3.1, 3.2, 3.3, | Belmonaenne 3amaHuii  Ha
Poccuiickoii denepanuu ¢ yuetom | 3.4, 3.5, 3.6 JK3aMeHe
0COOEHHOCTEH  COIMAJIBLHOIO U P 6, Tems! 6.1, 6.2, 6.3,
KyJIbTYPHOT'O KOHTEKCTA 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temnr 7.1, 7.2 II-
o/c, 7.3, 7.4
OK 06.IIposiBisITh  Tpa’kJaHCKO- P 1, Tema 1.1, 1.2, 1.3 | KonTponsHas pabota
MMaTPUOTHYECKYIO nosunuro, | I1-o/c, 1.4. BrinmonHenne 3aganuii  Ha
JEMOHCTPUPOBATH OCO3HAHHOE P 4, Temsr 4.1, 4.2, 4.3, | sk3aMmeHe
MOBEACHHUE Ha ocuose | 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8,
TPAAUITTOHHBIX 4.9, 4.10

00IIeUeIOBEUECKUX I[EHHOCTEH, B

TOM qHuCJIC C yueTOM
rapMOHHU3alun

MCXKHAIMOHAJIBbHBIX u
MCKPCIIMTHO3HBIX OTHOII CHHﬁ,
MPUMCHSTH CTaHAapThI

AHTUKOPPYILIMOHHOI O NIOBEACHUS

P 5, Temsr 5.1, 5.2, 5.3
II-o/c, 5.4, 5.5, 5.6




OK 07.CopeicrBoBarb

P 2, Temnr 2.1, 2.2, 2.3,

NunuBunyansHas

COXpaHEHUIO okpyxaromei | 2.4, 2.5, 2.6 I1-o/c, 2.7 camocTosTeNnbHas paboTa
Cpensl, pecypcocOepexeHuto, P 4, Temsr 4.1, 4.2, 4.3, | KonrponsHas pabora
MPUMEHSTh 3HaHUs 00 m3meHenun | 4.4, 4.5, 4.6, 4.7 [1-o/c, 4.8, | Beimonnenne 3amaHuii  Ha
KITUMarTa, npuniunsl | 4.9, 4.10 9K3aMEHe
OepexXIIMBOTO MPOU3BOCTBA, P 5, Temsr 5.1, 5.2, 5.3
sbdexktuBHO  neiictBoBate B | Il-o/c, 5.4,5.5,5.6
YpEe3BbIYAITHBIX CUTYAIUAX P 6, Temsr 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8
[IK 1.4. OcyuiecTBasiTh pacyeTsl ¢ P 1, Tema 1.1, 1.2, 1.3 | KontponwsHas pabota
MOTPEOUTENIMU 3a | I[1-o/c, 1.4. Boinmonnenue 3amaHuit  Ha
IIPEAOCTABIICHHBIE YCIIYTH. P 4, Temnl 4.1, 4.2, 4.3, | sx3ameHe

4.4,45,46,4.7

P 7, Temnr 7.1, 7.2,7.3
74,75
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