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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATITAHBI

1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl:

OOmieoOpa3oBarenbHas TUCHMIUIMHA «MaremaTtuka» SBIsIeTCs 00s3aTeIbHON YacThIO
€CTECTBEHHOHAYYHOT'O ITMKJIa OCHOBHOM 00pa30BaTEeIbHOM MPOTpaMMbl B cooTBeTCTBUU ¢ PI'OC
no 38.02.01 «DxoHoMHKA U OYXTanTepcKuil y4eT (110 OTPaCIisiM)»

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. leab AUCHUILIHHDBI

Copepxanue mporpamMMmbl  00IIe00pa3oBaTeIbHOW  TUCHUIUIMHBI — «MartemaTtuka
HAIPABIICHO HA JIOCTIKEHUE PE3yJIbTAaTOB €€ M3yUeHUsl B cOOTBeTCTBUHU ¢ TpeboBanusimMu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHocTd GI'OC CIIO.

1.2.2. [lnanupyemble pe3yJbTAThI OCBOCHHS 0011e00pa30BaTeIbHON JMCUMILIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHUE TUCHUIUIMHA UMeeT npu hopMupoBanuu u pa3sutuu OK

OBIIIE KOMICTCHIHH [Tnanupyemble pe3yabTaTbl 00y4eHUs
OO6ume JlucuunimHapHble
OK 01 - TOTOBHOCTb K TpYAIy, -BJIag€eTh METOIaMU
Br16upath CIOCOObI | OCO3HaHUE LIEHHOCTH | JI0Ka3aTejbCTB, IropuTMaMu
peLeHus 3ajjad | MacTepcTBa, TPYAOIO0Ue; | peleHUs 3ajay; yMeHue
npodeccHOHaTBLHON - TOTOBHOCTh K aKTUBHOW | (opmymupoBaTh oTIpeieNIeHus,
JesTeNbHOCTH JeSITebHOCTH aKCHOMBI M TEOPEMbI, IPUMEHSTh
PUMEHHUTEIHHO TEXHOJIOTUIECKOM U | UX, TPOBOJUTH JOKa3aTelbHbIC
K Pa3IUYHBIM | COLMATIBHOMN pacCyKIeHHUs B XOJAE pelIeHUs
KOHTEKCTaM HaIpPaBJICHHOCTH, 3ajady;
CIIOCOOHOCTh - YMETh ONEpUPOBATh MOHATHSIMHU:
MHUIIUIPOBATh, CTENEeHb 4ucia, Jiorapudm ducia;
TUTAHUPOBATh U | yMEHHE BBITIOJHITH BBIYUCIICHHE
CaMOCTOSITENILHO 3HaYeHUH U  mpeoOpazoBaHMs
BBITTOJIHATh TAaKyl0 | BBID@KEHUH CO CTENEHSIMH W
NeSITebHOCTD; jgorapupmamu, 1npeoOpa3oBaHUS
- MHTEpeC K pas3INYHBIM | IPOOHO-palMOHAIBHBIX
chepam BBIpQKEHUH;
npodecCuOHATHLHON - YMETh ONEpUPOBATh MOHATHSIMHU:
NeSITebHOCTH, palroHaJIbHbIE, UPpAIMOHAIIBHBIE,
OBnanenue MoKa3aTeJbHbIE, CTETICHHBIE,
YHHUBEPCAIbHBIMU JorapupmMHuyUecKue,
y4eOHBIMH TPUTOHOMETPHUYECKUE YPABHEHUS U
M03HABATEIbHBIMU HEPaBEHCTBA, X CUCTEMBI;
JeHCTBUSMU: - YMETh ONEpUPOBaTh MOHATHUSIMHU:
a) Oa3oBble JOrMyeckue | (YHKUUSA, HeTpepblBHAS (DyHKIIHS,
NEHCTBUS: MIPOM3BOJIHAS, nepBooOpasHas,
- CaMOCTOSITEJIBHO | OIpEIeNIeHHBI HWHTErpai; yMeTb
dbopmynHupoBaTh U | HaXOJUTh IPOM3BOTHBIC
aKTyaJIu3upoBaTh AIIEMEHTAPHBIX GbyHKIUH,
npobiemy, UCTIONB3Ys CIpaBOYHBIC
paccMaTpuBaTh ee | marepuasbl; UCCIIEI0BATh B
BCECTOPOHHE; MPOCTEUIINX CITydasiX QYHKIIUH Ha
MOHOTOHHOCTb, HaXO/IUTh




- YCTaHaBIUBaTh
CYLLIECTBEHHBIM IPU3HAK
WIM  OCHOBAaHHA UL

CpaBHEHUS,
KiaaccuuKanuu u
000011IeHH S

- OIpEENsATh LEJTH
JCATCIIBHOCTH, —3aJaBaTh
napamMeTpel M KPUTEPHUH
HUX JOCTUXKCHUA,

- BBISIBJISITH
3aKOHOMEPHOCTHU u
IPOTHBOPEYHS B
paccMaTpUBaEMBbIX
SIBIICHUSX;

- BHOCUTb KOPPCKTUBLI B
JACATCIIbHOCTh, OLICHHMBATDH

COOTBCTCTBUE
pe3yIbTaTOB LENSM,
OlLIEHUBATh pHUCKH
OCJIENCTBUNI
JIeSITENBLHOCTH;

- pa3BUBaTh KPEaTHBHOE
MBIIUICHUE TIPH pPEIICHUN
JKU3HEHHBIX TTPOOJIEM

0) 0a3oBbIC
HCCIICA0BATEIILCKUE
NEeNCTBU:
- BJIAJETh
yuebHo-
HCCIIEN0BaTENbCKON "
MIPOEKTHOM IE€SITEIbHOCTH,
HaBBIKAMH  Pa3peIICHHs
npobiewm;

- BBIBJIATH NPUYHHHO-
CIICICTBCHHBIC CBSI3H U
aKTyaJu3upoOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€

HaBBIKaMH

pelieHus, HaXOJUTh
apryMeHThI TUISL
JI0Ka3aTenbCTBa CBOMX
YTBEPKACHUM, 3a1aBaTh
napaMeTpsl M KpUTEpPHUH
peleHus;

- aHAIU3UPOBATh
IIOJIyUEHHBIE B XOZE
peleHus 3a/1a4uu
pe3yJbTaThl, KPUTUYECKU
OLICHUBATh X
JIOCTOBEPHOCTB,
IIPOrHO3HPOBATh

HauOONbIIME W  HAUMEHBIINE
3HaYeHUs  (PyHKOMHA;  CTPOUTH
rpadukn MHOTO4ICHOB c
UCTIOJIb30BaHUEM anmnapata
MaTeMaTHIeCKOTro aHaJIN3a;
OPUMEHATh  MPOU3BOJAHYIO  IPH
peUIeHUH 3a7ad Ha JBIDKCHHE;
pemarpb MPAaKTUKO-
OPHEHTHPOBAaHHbIE  3aJaydl  Ha
HauOoNpIIME M  HAaUMEHbIIHE

3HA4YEHUs, Ha HaXOXKICHUE IIyTH,
CKOPOCTH U YCKOPEHUS;
- YMETb OIEepUPOBATh HNOHATHAMM:

paloHagbHas byHKIHA,
HOKa3aTelbHast byHKIHA,
CTEIIEHHAsI byHKIHA,
JorapupmMudeckas byHKIHS,
TPUTOHOMETpHYECKHE  (YHKIHUH,
oOpaTHble  (QYHKIMH, yMEHHE
CTpPOUTH TpaQuKH  H3YYEHHBIX

GbyHKIMH, HCONb30BaTh rpapuKu
OpU  HW3YyYCHWH TPOLECCOB M|
3aBHCHUMOCTEH, TIpU  peUIeHUH
3ajady = M3 JApPYyrux  y4eOHbIX
MPEeIMETOB U 3aJady U3 peabHOM
KU3HH; BBIpaXaTh (QopMmyramu
3aBHCUMOCTH MEX/y BEITMUYNHAMH;
- YMeTh pelIaTh TEeKCTOBbIE 3a]a4u
pasHBIX THIOB (B TOM 4YHCIIE Ha
IOPOLEHTHI, JOJIM U YacTH, Ha
JIBUXKEHHE, paboTy, CTOUMOCThb
TOBApOB U YCIYT, HAJOTH, 3aJauu
u3 00JIaCTH YIPaBJICHUS JINIYHBIMH

U ceMeiHbIMM  (PUHAHCAMHN);
COCTaBJIATh BBIpaKEHUS,
YpaBHEHMsI, HEPaBEHCTBA M HX
CHCTEeMbl 10 YCJIOBHIO 3a/ayH,
HCCIIEI0BaTh MOJIy4eHHOE
perieHue " OILICHUBATh

MPaBJON0I00HOCTh PE3YJIbTATOB;
- YMETh ONEPHUPOBATH MOHATHSAMMU:

cpenHee apudmeTHIecKoe,
MeanaHa, HanOOoJIbIIIEE u
HAMMCHBIIICC 3HAYCHHS, pa3Max,
JUCTIEPCHS, CTaHJIaPTHOE
OTKJIOHGHUE YHCIIOBOTO Habopa;
YMETb HU3BJICKATH,

WHTEPIPETHPOBATh HH(OPMALIUIO,
MPEACTABICHHYIO B TaOnuWIlax, Ha
JuarpaMmmax, rpadukax,
OTpakarolllyt0 CBOMCTBA peaibHBIX
MPOLIECCOB 51 SIBJICHUI;




U3MEHCHHE B  HOBBIX
YCIIOBUSIX;

--  yMeThb  IEPEHOCUTH
3HaHUA B
HI03HABATEIBbHYIO u
NPAaKTUYECKYI0  O0JIaCTH
KHU3HEICSITEIbHOCTH;

- yYMETb WHTEIPUPOBATH
3HaHUST M3 Pa3HBIX

MPEIMETHBIX 00IacTel;
- BBIJIBUIaTh HOBBIE WJEH,

IpeaaraTb
OpUTMHAJIBHBIE TOJIXOJIbI
U pELICHUS;
u CIIOCOOHOCTh ux
MCIIOJIb30BaHUs B
MIO3HABATEJIbHON u

COLIMAIbHON ITPAKTHKE

NPEICTaBIsATh HMHQOPMALMIO C
MOMOIIBI0 TAONUI[ U JAHATPAMM;
HCCIIEIOBATD CTaTHUCTUYECKUE
JaHHbIE, B TOM  4HCIE C
MIPUMEHEHUEM rpaduyeckux

METO/I0B U 3JIEKTPOHHBIX CPEIICTB;
- YMETb OIEPUPOBATH MOHATUSIMHU:
CIy4alHBIM ONBIT M CIIy4aiiHOE

co0ObITHE, BEPOSITHOCTb
CIIy4alHOrO  COOBITHS;  YMEHHE
BBIUUCIIATh BEPOSITHOCTD C
HCIIOJIb30BAHUEM rpaduuecKux
METOZIOB; TNPUMEHSATh (OPMYJIBI
CJIOKCHUA u YMHOXCHUA
BEPOSITHOCTEH,  KOMOMHATOPHBIE

¢dakTbl ¥ (GOpMYJIbI IIPU pELICHUN
3ajjay; OLIEHUBATh BEPOSATHOCTH
peasIbHbIX COOBITHUH; 3HAKOMCTBO
CO Ciy4yallHBIMH  BEJIMYHMHAMU;
YMEHHE  OPUBOJIUTH  MPUMEPHI
IPOSIBIIEHUS.  3aKOHAa  OOJIBbIINX
qucell B MIPUPOIHBIX U
0OI11eCTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHATUSIMHU:

TOYKa, npsaMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YroOJ,
CKPEILMBAIOIINECS IIpsIMBIE,
[apajuIeIbHOCTh u

NEPIECHANKYIIPHOCTL MPSIMBIX U
IIJIOCKOCTEH, yroiu MEXKIY
MPSAMBIMH, YTOJ MEXKIYy HNPSAMOH H
IIJIOCKOCTBIO, yroiu MEXIY
IJIOCKOCTSIMH,  PAacCTOSSHHE  OT
TOYKU [0 IUIOCKOCTH, PACCTOSHHUE
MEXAYy HpSIMBIMH, PacCTOSHHUE
MEXIYy IUIOCKOCTSMH; YMEHHE
HCIIOJIB30BAaTh MPH PCUHICHUU 3a1a4
U3ydyeHHble (aKThl U TEOPEMBI
IIAaHUMETPHUHU, YMCHUC OLCHHBATH
pasMepbl 0OBEKTOB OKPYXKAIOLIETO
MHpA;

- YMEThb ONEPUPOBATH MOHATUSIMMU:

MHOTOTPaHHUK, ceueHue
MHOTOTpaHHUKA, KyO,
napajuieJIenuIe], npu3Ma,

nupamuaa, Gurypa u noBepxXHOCTb
BpallleHus, UJIUHAP, KOHYC, Iap,

cepa, CeueHHs ¢burypsi
BpaIICHUS, IUIOCKOCTb,
Kacaromascs cgepbl, LWIMHIPA,

KOHYCa, IuIomaab ITOBEPXHOCTHU
MUpaMubl, IMPU3MBEI, KOHYCAa,




OWIMHAPA,  IUlomans  cdepsl,
o0beM Kyba, TPSIMOYTOJIBHOTO

napajuienenunesaa, UpaMUBbI,
IIPU3MBI, IWINHIPA, KOHYCA, 11apa;
yMeHUue n300paxarb

MHOTOIDAHHUKHA M IIOBEPXHOCTH
BpAILCHUs, UX CEYCHHUs OT PYKH, C
IIOMOILIBIO YEepPTEKHBIX
MHCTPYMEHTOB U  JIEKTPOHHBIX
CPEACTB; yMEHHUE pPaclO3HaBaTh
CUMMETPHUIO B  IPOCTPAHCTBE;
yYMEHUE PacllO3HaBaTh [IPAaBUIIbHBIE
MHOT'OTPaHHUKU;

- YMEThb ONEPUPOBATH MOHATUSIMMU:
JBUKCHHE B IIPOCTPAHCTBE,

110/100HbIE ¢buryps B
MIPOCTPAHCTBE; HCIIOJIb30BAaTh
OTHOIIICHNE IUIOIIAICH
MMOBEPXHOCTEH u 00BEMOB

NOJO0HBIX (UTYp TpPU PEIICHUH
3ajad4;

- YMETh BBIUHCIIATH
r€OMETPUUYECKHE BEJUYUHBI
(mmwHA, YroJ, TUIOMIAIh, OOBEM,
IUIOIIAdb MTOBEPXHOCTH),

UCTIONB3Ys U3ydeHHBIE (POPMYITBI U
METO/BI;

- YMETb OIIEpPUPOBATH MOHATUSIMHU:
IIPSAAMOYTOJIBHAS cucremMa
KOOPIMHAT, KOOPAMHATBI TOYKH,
BEKTOp, KOOpPJAMHATBI  BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YIOJl
MEXIY BEKTOPAMH, cymma
BEKTOPOB, MPOU3BEIACHUE BEKTOPA
Ha YHCJI0; HAXOAWUTHh C IOMOIIBIO
U3YYEHHBIX (OPMYNT KOOPIUHATHI
CepeMHbl OTPE3Ka, pPACCTOSHUE
MEXy IBYMsI TOUKAMU;

-yMeThb BbIOMpaTh NOAXOJSAIINN
U3YYEHHBI METOJ Ul peLIeHUs

3aJa4u, pacrio3HaBaTb
MATEMAaTHYCCKUC (I)aI(TLI u
MaTEMaTHYCCKHUC MOICIHN B

MMPpUPOAHBIX n O6H_ICCTBCHHLIX
SABJICHUAX, B HCKYCCTBEC, YMCHHUC

IIPUBOJIUTH IIPUMEpBI
MaTEMATHYCCKUX OTKpBITI/Iﬁ
POCCUICKOMN u MUPOBOMU

MaTeMaTUYECKON HAyKH.

-YyMETh ONEPUPOBATH IMOHATHUIMU:
OmpeneseHne, akcuoma, Teopema,
CJIEJCTBUE, CBOWCTBO, IPHU3HAK,




JI0Ka3aTejIbCTBO,  PABHOCHIIbHBIC
(bopMyIUpOBKH; yYMEHHE
dbopmynupoBath ~ OoOpaTHOE U
MPOTHBOIOJIOXKHOE YTBEPXKACHUE,

IIPUBOJIUTH IIPUMEPBI U
KOHTPIIPUMEDBI, UCIIOJIB30BaTh
METOJ MaTeMaTH4eCKON
WHIYKIWUH; IIPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKIACHUS IPU
peuieHUu  3ajad, OLICHUBAThb
JIOTUYECKYIO IIPaBUJIBHOCTh
pacCyXJICHUH;

- YMETb OIIEPUPOBATH MOHATUSIMHU:
MHOXECTBO, IIOJAMHOKECTBO,

olepalMyd  HajJd  MHOXKECTBaMH;
YMEHHE HCIOIb30BATh TEOPETHKO-
MHOXECTBEHHBI  ammapar  Juls
ONHCAHMS PEaJbHBIX MPOLECCOB M
SBJICHUN TNpU pELIeHUH 3a/1ad, B
TOM 4YHUCIIE U3 JIPYTUX Yy4eOHBIX
IPEIMETOB;

- YMETh ONEpUPOBATH MOHATHSIMHU:
rpad, cBA3HBIA Trpad, aEpeBo,
UK, Tpad Ha TUIOCKOCTH; YMEHUE
3ajjaBaTb M OIMCBIBaTh Ipadbl
pPa3IUYHBIMU crioco0amu;
HCIIOJIB30BaTh rpagbl pu
peLIeHUH 3a]a4;

- yMeTb CBOOOJHO ONEpUPOBATH
HOHATUSMHU: coYeTaHue,
MEPECTaHOBKa, YHCJIO COYETAHUH,
YHUCIO  MEpecTaHOBOK;  OMHOM
HpioTOoHa; ymeHue TpPUMEHSTH
KOMOWHATOpHBbIE (baxTh u
paccyXIeHus IS pelIeHus 3a1a4;
-yMeTb ONEpUPOBaTh MOHATUSIMHU:
HaTypaJbHOE YHCIIO, IIETI0€ YHCIIO,

OCTaTOK o MOAYJIHO,
panroOHaIbHOC qHuCJIo,
HppauoOHAJILHOC qucCio,

MHOKECTBA HATyPaJIbHBIX, IEIBIX,
paloHaIbHBIX, JIEHCTBUTEIHHBIX
YHUCENl; YMEHHE  HWCIIOJIh30BaTh
MpPU3HAKU JEIUMOCTH,
HaUMEHLIIUH OOIIMKA AEIUTEIb U
HauMeHblllee  olmiee  KpaTHoe,
aropuT™ EBKJIHMIA TIpU pelICHUH
3aJ1a4; 3HAKOMCTBO C Pa3IHYHBIMU
MTO3UITUOHHBIMHU CUCTEeMaMH
CUHCIICHUS;

- yMeTb CBOOOJHO OINEpUpPOBATH
MOHITUSIMHA: CTETEHb C IEIbIM




MoKazaresiem, KOPEHb
HaTypaJIbHOM CTEIICHM, CTEIECHb C
paloHaIbHBIM MOKa3aTeseM,
CTEIICHb C  JICVCTBUTEIIbHBIM
(BEIIECTBEHHBIM)  IIOKa3aTelieM,
JorapudM 4ucia, CHHYC, KOCHHYC
Y TAHT€HC MPOU3BOJILHOTO YHCIIA;

- YMEThb ONEpUPOBATh MOHATHUSIMHU:
TOXJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpaBHEHH
U HEPaBEHCTB, PaBHOCHUIBHOCTb
YpaBHEHUM, HEPABEHCTB U CHUCTEM,
panroHaIbHbIC, UPpAIOHANIBHEIE,
MOKa3aTelbHbIE, CTETCHHBIE,
JorapupMHIECKHe,
TPUTOHOMETPUYECKHE YypaBHEHUS,
HEPaBEHCTBA M CHCTEMBI, YMEHHE
peliaTs ypaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI C MOMOIIBIO Pa3TMYHBIX
NPUEMOB; peliaTb  ypaBHEHHS,
HEpaBEHCTBA W  CHUCTEMBI  C

mapaMeTpoM; IIPpUMCHATDH
YpaBHCHU, HCPaBCHCTBA, ux
CHCTCMbI JJIA PCUICHUA

MaTeMaTHYeCKUX 3a1a4 U 3a7a4d W3
pa3nuYHBIX oOjacTell HayKu U
peaabHOM KU3HU;

-yMeThb CBOOOJHO ONEpPUPOBATH
HNOHATUAMM: Tpapuk (YHKLUH,
oOpatHast (QYHKIHUS, KOMITO3UIIHS
byHkuui, JuHeMHas ~QyHKIM,
KBaJ[paTHIHAs byHKIHA,
CTereHHass (YHKIUS C LeNbIM
MIOKa3aTelneM,
TPUTOHOMETpUYECKHE  (YHKIUH,
o0paTHBIE  TPUTOHOMETPHUYECKHUE

byHKLIMH, — TOKa3aTelabHas U
norapudmuueckas byHKIUY;
yMEHUe CTPOUTH rpaduku
byHKIHH, BBITIOJTHATh
npeoOpa3oBaHus rpaduKoB
dyHKumii;

YMEHHE UCIMOJIb30BaTh TIpapuKu
GyHKIUH U1 U3y4eHus MpOoIeCCOB
U 3aBUCUMOCTEH TIpH pelIeHUH
3ajady = M3 JAPYruX  y4eOHBIX
NPEMETOB U U3 PEaTbHOMN KHU3HH;
BBIPAXKATh bopmynamu
3aBHCUMOCTH MEX/y BETUUYNHAMH;
yMEHHE CBOOOJHO OIEpPUpPOBATh
MNOHATUSIMU: YETHOCTh (YHKIUH,




HNEePHOANIHOCTh byHKIHH,
OTrPaHUYEHHOCTh ¢byHkuuy,
MOHOTOHHOCTb byHKIIH,
AKCTpeMyM (YHKINHU, HAUOOJIbIICE
¥ HauMEHbIIIee 3HaYeHUs QyHKINU

Ha MIPOMEKYTKE; yMeHue
HPOBOJNTH HCCIIEZIOBAaHHE
byHKIUY;

YMEHHUE UCIOJIb30BaTh CBOWCTBA U
rpaduku QYHKIMNA Ui PEIICHHS
YpaBHEHMI, HEPAaBEHCTB U 3aJay C
napameTrpamu; u300pakaTb  Ha
KOOP/AMHATHOMN IUIOCKOCTH
MHOXECTBA DPELICHUN YpaBHEHM,
HEPaBEHCTB U UX CUCTEM;

-yMeTb CBOOOJHO OIEPUPOBATH
HNOHATUSMU: TIOCJIEI0BATENILHOCTD,

apudmeTHIecKas nporpeccus,
reoMeTpuiecKas nporpeccus,
0ECKOHEYHO yObIBaromas
reoMeTpuiecKas HPOTPECCHS;
yMEHHE 3a/1aBaTh

[0CJIEI0BATEIbHOCTH, B TOM YHCIIe
C  TOMOIIBIO  PEKYPPEHTHBIX

hopmyir;
- YMETh OIICPHUPOBATH NMOHSATHIMH:
HEMPEPBIBHOCTH ¢byHKIuy,

acUMNTOTHl Tpaduka QPYHKIHH,
nepBass W BTOpas TPOHM3BOJHAS
GyHKIIMM, TEOMETpUYEeCKUud U
(UBUYECKUN CMBICI TTPOU3BOHOM,
nepBooOpasHas,  ONpEeAETICHHBIH
UHTETpa], yMEHHE  HaXOIUTh
acUMITOTHl rpaduka (yHKIHH;
YMEHHUE BBIYUCIATH TPOU3BOTHBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO U
KOMITIO3UIINHN (PYHKIIHA, HAXOIHTh

YpaBHEHHE KacaTeJIbHON K
rpaduKy QyHKIUY;

YMEHHE MCII0JIb30BATh
IPOU3BOJHYIO ISl UCCIIEIOBaHMS
byHKUMH, I8 HaXOXKJIEHHS
HaWIy4IlIero pelieHus B
NPUKJIAJHBIX, B TOM  4YHUCIE
COLIMATILHO-3KOHOMHYECKUX u
buznyeckux 3aJa4ax, TUIs
olpe/ieNeHus CKOPOCTH U

YCKOPEHUS; HAXOJUTh IUJIOIIAIU U
00beMbl  (UTYp €  TOMOIIBIO
WHTErpajia; MPUBOAUTH MPUMEPHI
MaTEeMaTUYeCKOr0 MOJCITMPOBAHUS




¢ momonislo auddepeHnanTbHbIX

YPAaBHEHU;

- YMETb OIEPUPOBATH MOHATUSIMHU:
KOMILIEKCHOE 4HCIIO,
COIPSKCHHBIE KOMIUIEKCHBIE

YuCJIa, MOAYJIb U  apryMEHT
KOMIUIEKCHOIO  yucia, ¢opma
3allMCM  KOMIUIEKCHBIX  YHCEll

(reomeTpuvecKas,
TPUTOHOMETPHYECKAS u
anredpanydeckas); yMETh

IIPOU3BOUTH apupMeTHuYecKue
JNEeNCTBUSA C  KOMIUICKCHBIMU
YUCJIAMM; IPUBOIAUTH IPUMEPHI

HCIIOJIb30BaHMSs KOMILIEKCHBIX
YHCeT;

- yMeTh CBOOOJHO OIICPUPOBATH
IIOHATUAMMN.: CpeI{Hee
apudmernyeckoe, MeHraHa,

HauOoJiplllece W HaWMEHBIIEe
3HAYCHHUS, pa3Max, JIHCIEPCHS,
CTaHJAPTHOE  OTKJIOHCHUE  JUIA
OIMCAHHUS  YHUCIOBBIX  JIaHHBIX;

YMCHHE UCCIIEIOBATh
CTaTUCTHYECKUE JIaHHBIC, B TOM
qucie c MIPUMEHCHUEM
rpaduIecKux METO/IOB u
AIIEKTPOHHBIX CPEJICTB;
rpaduiecku HCCIIEIOBATh

COBMECTHBIE  HaOMIONEHUs  C
MOMOMUIBIO AMAarpaMM PACCEUBAHUS
U JTMHEHON perpeccuy;

- YMETh HaxXOJUTb BEPOSTHOCTU
COOBITUH € HUCMOJIBb30BaHUEM
rpauyecKux METOI0B; IPUMEHSTh
JUIs  pelieHust 3a1ad  (pOpMyJIbI
CIIOXKEHUS u YMHOXEHUS
BEPOSATHOCTEH, (PopMyny MOIHOM
BEPOATHOCTH, popmyiny bepnynu,
KOMOWHATOpHBbIE (baxTh u
bopmyIIBI; OIICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHE ONEepUpOBaTh MOHATHSIMHU:

ciy4yanHas BEIINYMHA,
pacnpeneneHme BEPOSITHOCTEH,
MaTeMaTU4eCcKoe O’KMJIaHHUE,
JUCIIepCcust u CTaHJapTHOE
OTKJIOHEHHE CIly4anHON
BEJINYUHBI, byHKIUN

pacnpeaciiCHud n IIJIOTHOCTHU
PaBHOMCPHOI'O, MOKA3aTCJIbHOTO U
HOPMaJIbHOT'O pacnpe;[eneHI/Iﬁ;




YMEHHME HCIIONb30BaTh CBOMCTBA
U3YYEHHBIX pPaCIpeNeleHun i
pelleHns 3a1ad; 3HAKOMCTBO C
NOHATUSAMH:  3aKOH  OOJBIINX
qucel,  METOAbl  BbIOOPOYHBIX
UCCIIE0BAHUM; YMEHUE IPUBOIUTD
IPUMEpPbl  IIPOSBIEHUS  3aKOHA
OONIBIINX YHCEN B TNPHUPOIHBIX H
OOI1ECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO OIEPHPOBATH
NOHATHAMM:  TO4YKa,  Ipsmasd,
IJIOCKOCTB, IIPOCTPAHCTBO,
OTpe30K, Jyd4, IIOCKMH Yyro,
JIBYTPAHHBI yroJI, TPEXTPaHHBII

yroi, nepeceKaroIuecs,
napajuJielibHble "
CKpELMBAIOIINECs psIMbIe,
[apajuIeIbHOCTh "
HNEPHIEHAUKYIAPHOCTh TPSAMBIX U
IIJIOCKOCTEM, yroia MEXIY
HOPSMBIMH, YTOJI MEXIy HpSIMOH U
IUIOCKOCTBIO, yroia MEXKTY
IUIOCKOCTSIMH; yMeHue

HCIIOJIB30BAaTh MPH PCUHICHUU 3ada4
HU3YUCHHBIC (1)aKTBI H TCOPCMbI
IIAaHUMETPHUU, YMCHHUC OLICHHUBATH

pasmMepsbl 00BEKTOB B
OKpYXaroIlleM  MHUpPE;  yYMEHHE
OIIEpUpPOBATH MOHATUAMMU:
MHOT'OTPaHHUK, CEYeHHUEe
MHOI'OrpaHHHKa, np aBUJILHEIN
MHOT'OT'PaHHUK, npu3Ma,

nupamujia, purypa u moBEepXHOCTh
BpallleHus, [UIUHAP, KOHYC, Iap,
chepa, paszBepTKa TIOBEPXHOCTH,
CEUYCHHA KOHyca U UWIMHIpA,

napajuiesbHble ocH W
OCHOBaHUWIO,  CEYEHHEe  IIapa,
IJIOCKOCTh, Kacawomascs cgepsl,
HUJTUHPA, KOHYCa; yMEHUE
CTPOUTHh CEYECHUE MHOTOTPAHHUKA,
HU300paxarh MHOTOTPAaHHUKH,
burypst u MMOBEPXHOCTHU

BpallleHUsl, MX CEUYEHHUs, B TOM
YlCIe C MOMOIIBIO 3IEKTPOHHBIX
CPEICTB;  yYMEHHME  IPHUMEHSTH
CBOIICTBa TeoMeTpUyYecKux Guryp,
CaMOCTOSITENIbHO  (POPMYITUPOBATH
onpejeNieHus u3ydaembix (Guryp,
BBIIBUTaTh TMIIOTE3bI O CBOMCTBAaX
U TpU3HAKaX TE€OMETPUYECKUX
duryp, 000CHOBBIBATh WIH




OTpOBEPraTh UX; yYMEHHE

IIPOBOAMTD KJI1acCU(UKAITUIO
Guryp mo pasnIMuHBIM IPH3HAKAM,
BBITOJIHATH HE0OXO0TUMbIE

JIOTIOJTHUTEIILHBIE IIOCTPOCHUS;
-yMeTh CBOOOJHO ONEpPUPOBATH
MNOHATUSIMH:  TUTOMAAb  (UTYpHI,
o0beM (Qurypsl, BeIMYMHA YTia,
paccTosHHE ~ OT  TOYKH  JIO
IUIOCKOCTH, PACCTOSIHHE MEXITY
OPSMBIMH,  PacCTOSIHHE  MEXIY
IUIOCKOCTSIMU, TUIOIIAL  CQEpHI,
TUTOIAh TOBEPXHOCTH MMUPAMUJIBI,
OpU3MBI,  KOHYCa,  IWIHHIPA,
obbeM Ky0a, TPAMOYTOJILHOTO
napajJiesienunesa, MU PAMHU/IBI,
MIPU3MBI, IWIMH/IPA, KOHYCa, 11apa;
YMECHHE HAaxOJIUTh OTHOIICHUE
00BeMOB MOAOOHBIX PUTYP;

- yMeThb CBOOOJHO OIEPUPOBATH

TIOHSATUSIMH: JIBI)KCHUE,
IapajuIeIbHbIN IIEPEHOC,
CUMMETpHUS Ha IUIOCKOCTU U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHKe noaoous,

nofoOHble  QUIyphl;  yMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE
¢burypsl, B TOM 4uCJI€ B MPUPOJE,
HCKYCCTBE, apXUTEKType; yMEHHE
UCIIOJIb30BaTh  I€OMETPUYECKHE
OTHOUIEHMS, HaXOJUTh
reOMETPUUYECKHE BEJTMYUHBI
(nmuHa, yroJ, IUIOHIAAb, OOBEM)
IIPU PELIEHUM 3aJad U3 JAPYrux
yu4eOHBIX  IPEeIMETOB U U3
peanbHOU KU3HY;

- yMeTb CBOOOJHO ONEpPUPOBATH
MOHSTHSMM: IIPSIMOYTOJIbHAS
CUCTEMa  KOOpJIWHAT,  BEKTOD,
KOOpAMHATBl TOYKH, KOOPIHWHATHI
BEKTOpa, cyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOpAa Ha YHCIIO,
pa3joxeHue BekTopa Mo Oasucy,
CKaJIsIpHOE IIPOU3BENICHUE,
BEKTOPHOE I[POU3BEACHUE, YroJ
MEXIY  BEKTOpaMu; yYMEHHE
UCIIOJIB30BaTh  BEKTOPHBIA U
KOOpJMHATHBIN METOJ TUISL
pellieHns TeOMETPUYECKHX 3a/1ad U
3a1a4 JIpYrux y4eOHBIX
MIPEIMETOB; OIepupOBaThH
MOHATUSAMU: Matpuna 2x2 u 3x3,




ONpPEIETUTEND MaTpULbI,
r€OMETPUYECKU I CMBICH
ONpEIETUTENS;

- YMCTb MOJACIUPOBATH PCAJIbHBIC
CUTyallUl Ha A3BIKEC MATCMATHKH,

COCTaBJIISATh BBIPAXKCHHS,
YpaBHEHUs, HEPABEHCTBA M HUX
CUCTEMBI [0 YCJIOBHIO 3a/ayH,
HCCIIE10BATh IIOCTPOEHHBIE
MOJIENH c HCII0JIb30BAHUEM
anmnapara anreopsl,
MHTEPIPETUPOBATh  MOJYyUYEHHBIN
pe3ynbTart; CTPOUTH
MaTeMaTH4eCKHe MOJIENN C
MTOMOILBIO r€OMETPUYECKHUX
NOHATUM M  BEJIMYMH, pellarh

CBsA3aHHBIC C HUMHU IIPAKTHYCCKHEC

3a/1a4u; COCTAaBJIITh
BEPOSITHOCTHYIO MOZEJIb u
WHTEPIPETUPOBATD  ITOJYYECHHBIN
pe3ynbTaT; pellaTh IPUKIIAJIHBIE
3a1a4u cpencTBamMu
MaTeMaTU4YeCcKOro aHajln3a, B TOM
YHUCIIE COLIMAJIBHO-
HKOHOMHUYECKOTO M (PU3UYECKOrOo
XapaKkTepa;

- YMEHHue BbIOMpaTh NOAXOISAIINN
METOJA Ui pELICHHUs 3a7auH;
ITIOHUMaHUe 3HAYMMOCTH
MaTeMaTUKU B U3y4YEeHUU
INPUPOAHBIX M OOLIECTBEHHBIX

nmponeccoB u HBHCHHﬁ; YMCHHUC
pacrio3HaBaTb IMPOABJICHUC
3dKOHOB MaTCMAaTHUKH B UCKYCCTBC,

YMEHUE  IPUBOLUTH  IPUMEPHI
MaTEMaTHYECKHUX OTKPBITHH
POCCHUIICKON u MUPOBOU

MaTeMaTH4eCKOM HAayKU

OK 02
HUcnons3oBaTth
COBPEMEHHBIE CPEICTBA

MOMCKa, aHalmM3a u
MHTEpHpeTauu
nHpopmanuu, nu
MH(pOPMalOHHbIE
TEXHOJIOTUT TUTST
BBITOJIHEHUS 3a1a4
npodecCuoHAITBHON
JeSATeIbHOCTH

B obiactu OCHHOCTHU
HAaY4YHOI'O ITO3HAHUA:

-c(hOpMUPOBAHHOCTb
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO
pa3BHUTHUS HayKH u

OOLIECTBEHHON MPAaKTHKH,
OCHOBAHHOTO Ha JHajore
KyJIbTYP,
CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa
B NOJIMKYJIBTYPHOM MHUDE;

- YMCTH OIICPUPOBATH NMOHATUAMU:

panmoHaIbHAs ¢byHKIHS,
nokaszaresbHas byHKIHA,
CTENeHHas byHKIHS,
JorapupmMuyuecKas byHKIHA,
TPUTOHOMETpHYECKHE  (YHKIIUH,
oOpatHele  (QYHKIUH,  yMEHHE
CTPOUTH  TpaQuKH  W3YYECHHBIX

(byHKLINH, UCTIONB30BaTh rpaduku

IpU  M3YYEHUU [POLECCOB U
3aBUCHUMOCTEH, TIpU  pELICHUH
3ajady = M3 JAPYruX  y4eOHBIX

MnpeaAMCTOB M 3aJla4 H3 peaﬂBHOﬁ




- COBEPILICHCTBOBAHUE
SI3LIKOBOM M YU TATENbCKOU
KyJbTYphl KakK CpelICTBa

B3aUMOJICUCTBUSL  MEXKIY
JIOJBMM U TIO3HAHUSA
MHpA;

- OCO3HaHUE IIEHHOCTH
HAy4YHOM  JI€SITEIBHOCTH,
TOTOBHOCTh
OCYILIECTBJIATH
IIPOEKTHYIO u
HCCIIEIOBATEIIbCKYIO
JIEeATEIbHOCTh
WHIUBUJIYyAIbHO W B
rpynrme.

Osnanenue
YHUBEpCAIbHBIMU
y4eOHBIMU
MMO3HABATEJIbHBIMU
JICUCTBUSIMU:

B) pabora c
uH(popMaLuen:

- BJIAAEThb  HaBbIKAMHU

NoJy4eHus: HH(pOpMaIUH
U3 MCTOYHUKOB pa3HbIX
TUIIOB, CaMOCTOSITEIEHO
OCYIIECTBIIATh TIOUCK,
aHaJu3, CUCTEMAaTH3alHIO
" UHTEPIPETALNIO
UHGOPMALIUU  pa3IMYHBIX
BHJIOB 51 bopm
IpeCTaBICHHUS;

- co3maBaTh TEKCTHI B
pasnuyHbIX Qopmarax c

y4eTOM Ha3HAYCHUS
uHpOpMALlUd U LEJIEBOM
ayIUTOPHH, BbIOMpas
ONTUMAJIbHYIO bopmy
[PEJICTaBICHUS "
BU3YyaJIU3alUH;

- OLICHUBATh
JOCTOBEPHOCTb,
JIETUTHMHOCTD
uHpopManuu, ee

COOTBETCTBUE ITPABOBBIM
U MOPAIBHO-3TUYECKUM
HOpMaw;

- HCIIOJIB30BaTh CPENCTBA
MH(OPMaLIMOHHBIX nu
KOMMYHUKAIIMOHHBIX
TEXHOJIOTMI B pELIECHUU
KOTHUTUBHBIX,

KU3HU; BbIpakaTh (opmynamu
3aBHCHUMOCTH MEX/y BEIMUMHAMY;
- YMETh ONEPHUPOBATH MOHIATUSIMU:
TOKJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHUMU
U HEPaBEHCTB, PABHOCWJIBHOCTH
YpaBHEHUH, HEPABEHCTB U CHUCTEM,
pauuoHalbHbIe, UPPALMOHAIIBHEIE,
II0OKa3aTeNbHBIE, CTEIEHHBIE,
JorapuMHuIecKue,

TPUTOHOMETPUYECKUE YypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI; YMETh
pelaTh ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C MOMOUIBIO PAa3JIMYHBIX

IIPUEMOB;  pellaTb  YpPaBHEHWS,
HEpPaBEHCTBA U CUCTEMBI €
I1apaMeTpoM; IIPUMEHSATH
YpaBHEHUs,  HEPABEHCTBA,  UX
CHUCTEMBI JUIS peuieHus

MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
pa3iauuHbIX o0OslacTell Hayku U
peaqbHOM KU3HU;

- yMeTb CBOOOJHO ONEpPUPOBATH

HOHATUSAMMU: JIBIDKEHUE,
IapajuIeIbHbIN IIEPEHOC,
CUMMETpHUS Ha IUJIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue noaoous,
o J00HbIE ¢burypsr; YMETh

pacro3HaBaTh paBHbIC U MOJOOHBIE
¢burypsl, B TOM 4YUCJIE€ B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YyMEThb
UCIIOJIb30BaTh  I€OMETPUYECKHE
OTHOUIEHMS, HaxOJIUTh
reOMETPUUYECKHE BEJIMYMHBI
(nmuHa, yroJ, IUIOHIAAb, OOBEM)
MpU pEUIeHUW 3a7ad U3 JPYrux
yu4eOHBIX  IpPEeIMETOB U U3
peanbHOU KU3HU




KOMMYHHUKATHBHBIX "
OpTaHM3AIMOHHBIX 3aJ]a4
C COOII0IEHUEM
TpeOOBaHUI >PrOHOMUKH,
TEXHUKA 0O€30MacHOCTH,
TUTHCHBI,
pecypcocOepekeHusl,
MPABOBBIX U ITHYECKUX
HOPM, HOPM
MH(POPMALMOHHOM
0e30IacHOCTH;

- BIAQJCTh  HABBIKAMH
pacrio3HaBaHUs M 3alIUTHI
uHpopManuu,
nH(}pOpMaAITMOHHOM
0€30MaCHOCTH JIUYHOCTH

OK 03

[InanupoBats u
peaI30BhIBATH
coOCTBEHHOE
npodeccuoHabHOE U
JUYHOCTHOE Ppa3BHUTHE,
MPEIIPUHUMATEITBCKYIO
JeSITeIbHOCTD B
npoeCCHOHATLHON
chepe, HCIOIB30BATH
3HaHUS 10 (PUHAHCOBOU
PaMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX
CUTYyaIHsIX

B obGmactu  ngyxoBHO-
HPABCTBCHHOT'O
BOCIIUTAHHS:

-- c(hOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHWUS,
ATHUYECKOTO TIOBE/ICHUS;

- C1IOCOOHOCTH OlCHUBAThH
CUTYyallii0 W TMPUHUMATH
OCO3HAHHBIC  pEIICHUS,
OPUEHTHUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

- OCO3HaHUE JIMYHOTO
BKJIaJla B  IOCTPOEHHE
YCTOHYHBOTO OyIYIIEro;

- OTBETCTBEHHOE
OTHOIIEHHE K  CBOHUM
pomutensmM U (Win)
JIPYTUM  4JICHAM CEMbH,

CO3JAaHMI0O CEeMBbH  Ha
OCHOBE OCO3HAaHHOTO
MIPUHSATHUSA LIEHHOCTEN
ceMeHoMn KU3HU B
COOTBETCTBUH c
TpaguIUsIMU HapoJI0B
Poccumn;

OsBnageHue
YHUBEpCATbHBIMHU
PEryIsTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CaMOCTOATENLHO
OCYILIECTBIISTh
MMO3HABATEIIbHYIO
JIeSITENLHOCTD, BBISIBIIATD

npoOJeMbl, CTaBUTh H

- YMETh OINEPUPOBATH MOHATUIMHU:
panuoHANIbHEIE, UPpPALMOHAIIBHEIE,
HIOKa3aTelbHbIC, CTEIICHHBIE,
JorapupMHUECcKue,
TPUTOHOMETPUYECKUE YPABHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEPUPOBATH HMOHATUIMHU:

MHOTOT'PaHHUK, ceucHue
MHOTOT'PaHHUKA, KyO,
napajuieJenuIe, pu3Ma,

nupamua, GUrypa u noBEpXHOCTb
BpallleHus, WJIUHAP, KOHYC, IIap,

coepa, CeueHHs ¢burypsl
BpaIICHUS, IUIOCKOCTB,
Kacaromasics cgepsl, LIWIMHIPA,

KOHyCa, IUIONIaJb IOBEPXHOCTH
NUpaMU/bl, NpPU3MBI,  KOHYCa,
HWIMHIpa,  IUlomanb  cdepsl,
o0beM Kyba, NPSIMOYTOJILHOTO
napaJulesenurnesa, UpPaMUJIbI,
IPU3MBI, IWIMH/IPa, KOHYyCa, 111apa;
yMEHHE n300paxarb
MHOTOTPAaHHUKH M TOBEPXHOCTH
BpalcHus, UX CCUCHUA OT PYKH, C

IIOMOUIBIO YEepPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX
CpPEeACTB; YMETh  paclo3HaBaTh
CHMMETPHUIO B  IIPOCTPAHCTBE;

YMETb pPACIO3HABaTh IIPaBUIILHBIE
MHOT'OTPAHHUKH;

- YMEThb ONEPUPOBATH MOHATUSIMMU:
MIPSAMOYTOJIBHAS cUCTEMA
KOOPJHMHAT, KOOPAMHATBI TOYKH,
BEKTOp, KOOpPJAMHATBI  BEKTOPA,
CKAJIIPHOE IIPOU3BEACHUE, YIOJl
MEXIY BEKTOPAMH, cyMMa




dbopmyaupoBaTh
COOCTBEHHBIC 33Ja4d B
o0OpazoBarenbHON
JESITEIIBHOCTH u
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIIEHO
COCTaBJISITh [JIAH PEIICHUS
npodJieMbl C  y4eToM
UMEIOLIUXCS  PECcypcoB,
COOCTBEHHBIX
BO3MOKHOCTEHN u
MPEAIIOYTEHN;

- JaBaTh OIICHKY HOBBIM
CUTYaIUsIM;
CrocoOCTBOBATH
(OopMHUPOBAHNUIO U
MPOSIBICHUIO  HIMPOKOM
SPYAMIIMM B Pa3HBIX
00macTax 3HAHMH,
MIOCTOSTHHO MOBBIIIATH
CBOI1 00pa3zoBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:
UCIIOJIb30BAaTh  TIPUEMBI
pediiekcun AN OICHKHU
CUTYAIIHH, BbIOOpa
BEPHOTO PEIICHUS;

- YMETh OLIEHUBATh PUCKU
u CBOCBPEMEHHO
NPUHUMATH PEIICHHs IO
WX CHUKCHHIO;

B) AMOITMOHATBHBIN
WHTEJUICKT,
MPEIIOIararoIui
c(hopMUPOBAHHOCTD:
BHYTPCHHEH MOTHBAIIUH,
BKJIFOYAIOIENH
CTpEMIICHHE K
JNOCTIDKEHUIO  IICTH |
yCIexy, ONTHMH3M,

WHUILIMATUBHOCTh, YMEHUE
JIEUCTBOBATh, HMCXOMS U3
CBOHMX BO3MOXKHOCTEH;

- DMIIaTUM, BKIIIOYAOIICH
CITOCOOHOCTh  TTOHHMAaTh

SMOLMOHAJIEHOE
COCTOSIHHE JIPYTHUX,
YUNUTBHIBaTb  €r0  IpH
OCYILIECTBIICHUHN
KOMMYHHUKaIWH,

CIIOCOOHOCTH K

BEKTOPOB, MPOM3BEIECHUE BEKTOpa
HA YHUCIIO; HAXOJIUTh C IMOMOIIKIO
M3YYEHHBIX (OPMYJ KOOPAHUHATHI
CepeIMHbl OTpE3Ka, pPACCTOSHHE
MEXy IBYMSI TOUKaMU




COYYBCTBUIO n

COIEPEKUBAHMUIO;
- COLIMAJIBHBIX HAaBBIKOB,
BKJIFOUYAIOLIUX
CIIOCOOHOCTh
BBICTPAauBaTh OTHOLICHMS
C  IpyruMH  JIIOJbMH,
3a00TUTbCS,  MPOSIBIISATH
UHTEpEC M pas3pelarb
KOH(JINKTHI
OK 04 TOTOBHOCTH K | - YMETb OIIEpUPOBATh IOHATUIMMU:
O¢pdexTuBHO CaMOpa3BUTHIO, CIIy4alHbI ONBIT W CIIy4yalHOE
B3alMO/JICIICTBOBATh U | CaMOCTOSITEIbHOCTU u | coOblTHE, BEPOSITHOCTh
paloTaTh B KOJJIEKTUBE | CaMOOIIPENEIECHUIO; cillyyallHOro  coOBITHS;  YMETb
U KOMaH/e -OBJIa/ICHUE  HAaBBIKAMU | BBIUUCISITH BEPOSTHOCTh C
yuebHo- UCMOJb30BaHUEM  IpadUuecKux
HCCIIEN0BATENbCKOM, METOJIOB; TMPUMEHATh (QOPMYJIbI
IIPOEKTHON M COLIMAJIBHOM | CIOXECHUS u YMHOXEHUS
JIeSITEIIbHOCTH; BEPOSTHOCTEH,  KOMOWHATOPHEIE
Osnanenue GbakThl ¥ (HOpMYJBlI IPU PEIICHUH
YHUBEpPCAIbHBIMU 3aJa4; OLIEHUBAaTh BEPOATHOCTH
KOMMYHHUKaTUBHBIMU peanbHbIX COOBITHI; 3HAKOMCTBO
JICHCTBUSIMMU: CO CIy4YyallHbIMU BEJIIMYHMHAMUY;
0) COBMECTHAasl | YMEHUE IIPUBOJWUTH  IPUMEPHI
JIeSITENIbHOCTD: NpPOSBJIEHUS  3aKOHa  OOJIBIIUX
- MIOHMMATh U | uuceln B IIPUPOJHBIX U
UCII0JIb30BaTh OOLIECTBEHHBIX SIBJIICHUSX;
IIPEUMYILECTBA - yMeThb CBOOOJHO OIEpPUPOBAThH
KOMaHAHON U | NOHATUSIMHU: CTENEHb C IEJIBIM
WH/IMBUYaJIbHOM paboOThI; | IOKa3aTeseM, KOPEHb
- MPUHUMATD LEeIU | HaTypaJlbHOM CTENEeHH, CTENEHb C
COBMECTHOM paloHaIbHBIM IIOKa3aTeleM,
JeSITeJIbHOCTH, CTeNeHb  C  JEHCTBUTEIbHBIM
OpraHU30BBIBATH U | (BeLIECTBEHHBIM)  IIOKa3aTelleM,
KOOPJMHUPOBATh jgorapudm ymcaa, CUHYC, KOCUHYC
JeNCTBUA 1o €€ | M TaHT€HC IPOU3BOJIBHOIO YHCIIA;
JOCTHXKEHHUIO: COCTaBIATh | - yMeTh CBOOOJHO OINEPUPOBATh
I1aH NeWcTBUM, | mMoHATHAMU: TrpaduK  (QYHKIMH,
pacmpenensiaTb poiau ¢ | obOpaTHas (QYHKIUS, KOMIIO3UIIUS
y4ETOM MHeHMH | ¢(yHKOMHA, JUHeHHas —QyHKUWA,
YYaCTHUKOB  0OCyXJaTh | KBaJpaTH4HAS byHKIHS,
pe3yabTaThl COBMECTHOH | cTemeHHas (QYHKIOUS C LENIbIM
paboTHI; MOKa3aTelieM,
- KOOpAMHUPOBaTb U | TPUTOHOMETPHUYECKHE  (DYHKIIMH,
BBIMOJHATH  paboTy B | oOpaTHbIE TPUTOHOMETPUYECKHE
YCIIOBUSX peanbHOrO, | (yHKIHH, NOoKa3aTeNlbHass U
BUPTYaJIBHOTO u | Jorapupmuyeckas byHKIIY;

YMETb CTPOUTH rpaduku GyHKINH,




KOMOWHHUPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYIIECTBIISATh
MO3UTUBHOE
CTpaTeruueckoe
MOBEJICHUE B Pa3IMIHBIX
CUTyallusiX,  MPOSBIATH
TBOPYECTBO u
BOOOpakeHue, OBITH
WHUITUATHBHBIM.
OBiageHue
VHHUBEPCATHHBIMU
PEryJIATUBHBIMU
JICUCTBUSIMU:

r) TnpuHsATHE Cce0a |

JIPYTUX JIFOJCH:

- NPUHUMATh MOTHUBBI U
apryMEHTBI JPYTUX JIFOICH
NPU aHAJIM3e PE3yJIbTaTOB
JCSITeIbHOCTH,

- NPHU3HABATh CBOE IPABO
Y [IPaBO JAPYTHX JKOJEH Ha
OIIINOKH;

- pa3BHBaTh CIIOCOOHOCTH
MOHUMATh MHP C IO3UIUH
JPYTOro YeJIOBeKa

BBITIOJHATH peoOpa3oBaHUs
rpaduKoB (yHKITHIA;

- YMEThb HCIOJb30BaTh T'PaQUKH
(byHKUIUHN U1 ©3y4EeHHUs IPOLIECCOB
U 3aBHCUMOCTEH TIpH pELICHUU
3ajad = M3 JIPYTHX  Y4eOHBIX
IPEZMETOB U U3 peajbHOM KHU3HU;

BBIpaXaTh bopmymnamu
3aBUCHMOCTH MEX/y BETMUNHAMU;
- CBOOOTHO OTIepPUPOBATH
HOHSATHAMH: YETHOCTh (PYHKIIHH,
NEPUOAUYHOCTD ¢byHkuuy,
OTPaHMYECHHOCTh byHKIIH,
MOHOTOHHOCTh ¢byHkuuy,

AKCTpeMyM (G YHKIIMH, HAanOOIbIIIee
¥ HaMEHbIIee 3HaUeHHs (PyHKIHH
Ha MIPOMEXKYTKE; YMETh TPOBOAUTD
uccienoBanue QyHKINN;

- YMETh HCMOJIb30BaTh CBOWCTBA U
rpadukn QYHKIUH IS pEIICHUS
YpaBHEHUI, HEPABEHCTB U 33/1a4 C
napameTrpamu; u300pakaTb  Ha
KOOpJIUHATHON IUIOCKOCTH
MHOXECTBA PELICHHWI YpaBHEHHI,
HEPABEHCTB U UX CUCTEM

OK 05

OcCylecTBIATh YCTHYIO U
MICHbMEHHYIO
KOMMYHHKAITHIO Ha|

FOCYJAPCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢
Y4E€TOM ocoOeHHOCTeH
COLIMAJILHOTO u
KYJIbTYPHOTO KOHTEKCTA

B o0macTu acTeTHYECKOro
BOCITUTAHHUSL:

- 3CTETUUECKOE
OTHOIIIEHHE K  MHDY,
BKJIIOUasi ICTETUKY ObITa,
HAy4YHOT'O U TEXHUYECKOTO
TBOPYECTBA, cropra,
TpyZla W OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTD
BOCIIPUHUMATH
pazuYHbIC BUJIBI
HUCKYCCTBa, TPAIULHUU U
TBOPYECTBO  CBOETO U
JIPYTHX HapoJI0B,
OIIYIIATh IMOIIMOHAILHOE
BO3JIECTBUE UCKYCCTBA;

- yOEXKIEHHOCTh B
3HAYUMOCTH JUTS
JIMYHOCTH ®  0OIecTsa
OTCUECTBEHHOT'O n
MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaauLIMii W HApPOJIHOIO
TBOPYECTBA;

- YMCTh ONICPUPOBATH NOHATHUAMU:

cpenHee apupMeTHIecKoe,
MenaHa, HauOobIIIee u
HaUMEHbBIIIEe 3HAYCHUsS, pa3Max,
TUCTIEPCHS, CTaHJIaPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa;
yMEHHE U3BIIEKATD,

MHTEPIPETUPOBATh HH(OPMALINIO,
IpEe/JCTaBICHHYI0 B TaOiMIax, Ha
JarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOWCTBA PEalbHBIX

MPOLIECCOB 51 SIBJICHUI;
NPEJICTaBIsATh HMHPOPMALMIO C
MOMOIIBIO TaONHI] W JHarpaMm;
HCCICA0BATh CTaTUCTHYCCKUE
JaHHBIE, B TOM  4YHCIIE C
MPUMEHEHUEM rpaduyecKkux

MCTOHOB U 3JICKTPOHHBIX CPECIACTB,
- YMCTH OINICPUPOBATH NMOHATUAMU:

TOYKa, npsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAaHHBIA YTOJI,
CKpEIINBAIOIIUECS NpsIMbIE,
MapajuiebHOCTh u

NEPNCHAUKYIIAPHOCTh IPAMBIX H
IIJIOCKOCTEH, yron MEXKIY
MPSIMBIMH, YTOJ MEXIY NPSMOH H




- TOTOBHOCTE K
CaMOBBIPAKEHUIO B
Pa3HBIX BUJAX HCKYCCTBA,
CTPEMIICHHE  TPOSIBISATH
KayecTBa TBOPYECKOM
JIMYHOCTH;

OBiageHue
YHUBEpCAIbHBIMU
KOMMYHHUKATUBHBIMU
JCUCTBUSMU:

a) oOImeHue:

- OCYIIECTBIISITh

KOMMYHHKAIlMd BO BCEX
cdepax KU3HH,

- pacro3HaBaTh
HeBepOaJbHBIE  CPEACTBA
OOLICHYS, HOHUMATh
3HAQUCHHE  COLMAIBHBIX
3HAKOB, pacro3HaBaTh
MMPpECaAIIOChIIKA
KOHQIIMKTHBIX ~CHUTYaLHid
" CMATYaTh KOH(bJII/IKTLI;

- pPa3BEpHYTO U JIOTUYHO
u3jiarath  CBOIO  TOYKY
3pEHHS C UCIIOJIb30BAaHUEM
SA3BIKOBBIX CPCACTB

IJI0CKOCTBIO, yroi MEXIy
IUIOCKOCTSIMH, ~ PacCTOSIHUE  OT
TOYKH JI0 TUIOCKOCTH, PAcCTOSTHUE
MEXIy TMPsSIMBIMH, PACCTOSIHUE
MEX1y MIIOCKOCTSIMH;

- yMeTh  MHCIOJNb30BaTh  IIpU
pellIeHnH 3a/1a4 U3y4YeHHbIe (aKThI
U TEOPEMBI TUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB
OKpYXaroIlero Mupa

OK 06

IIposiBnaTh
IPaKJaHCKO-
MaTPUOTUYECKYIO
MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE
MOBEJICHUE Ha OCHOBE
TPagULIMOHHBIX
00I1IeUeI0BEYECKUX
IICHHOCTEH, B  TOM
qHCIIe c Y4ETOM
rapMOHH3ALUU
MEKHAIIUOHAJIBHEIX U
MEXKPEJIUTUO3HBIX
OTHOIIICHHH,
MPUMEHATh CTAHAPTHI
AHTUKOPPYILIMOHHOTO
IIOBEJICHUS

- OCO3HaHUE
00yJaronMucs
POCCUICKOH I'PpayKIaHCKON
UJEHTUYHOCTH;

- LIeJICHAIIPaBICHHOE
pasBUTHE BHYTPEHHEHN
MO3UIUN JINYHOCTU Ha
OCHOBE JyXOBHO-
HPABCTBEHHBIX [ICHHOCTEU
HapoJ0B Poccuiickoi
®enepannuy,
HCTOPUYECKHUX u
HaIMOHAJIbHO-
KYJIbTYPHBIX  TpaJuLIuH,
(dbopMHpOBaHUE CHCTEMBI
3HAYUMBIX  LIEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYILHUOHHOTO
MHUPOBO33PEHUS,
[IPaBOCO3HAHUS,
JKOJIOTUYECKOU
KYJIbTYpbI, CIOCOOHOCTH
CTaBUTh 1IEJIN U CTPOUTH
’KU3HEHHbIE TUIaHbI;

B wactum rpaxkgaHckoro
BOCIUTAHMSL:

- YMETb OIIEpPUPOBATH MOHATUSIMHU:
IIPSAMOYTOJIBHAS cucTemMa
KOOpAMHAT, KOOPIMHATBl TOYKH,
BEKTOp, KOOpPJAMHATBI  BEKTOPA,
CKAJIIPHOE IIPOU3BEACHHUE, YOl
MEXy BEKTOPAMH, cymMma
BEKTOPOB, MPOU3BEIACHUE BEKTOPA
Ha YHCJI0; HAXOJWUTHh C IOMOIUIBIO
U3YYEHHBIX (OPMYNT KOOPIUHATHI
CepeIuHBl OTPE3Ka, PACCTOSHHE
MEXY IBYMsI TOUKAMU;

-yMeThb BbIOMpaTh MHOAXOISAIMINN
W3YYEHHBI METOJA Ul PEIICHUs
3aJa4H, pacrno3HaBaTh
MaTEMaTHYECKHE (baxThI U
MaTeMaTHYeCKHe MOJEIH B
OPUPOJHBIX U OOILIECTBEHHBIX
SABJIICHUSIX, B MCKYCCTBE; YMEHHE

IIPUBOJIUTH IIPUMEpBI
MaTEMATUYCCKUX OTKpBITI/Iﬁ
POCCUICKON u MUPOBOMU

MaTeMaTUYECKON HAyKH.

- YMETb ONEPUPOBATH MOHATUSIMHU:
CIy4alHBIM ONBIT M CIIy4ailHOE
co0bITHE, BEPOSITHOCTD
CIIy4alHOTO  COOBITHS;  YMETh




- OCO3HaHHE CBOHX
KOHCTHUTYIIMOHHBIX MIPaB U
00sI3aHHOCTEH, YBaXKCHHE
3aKOHA U MPABOIOPSIKA;

- MPUHSITHE
TPaIUIIUOHHBIX
HallMOHAJIbHBIX,
00IIIECYCIIOBCYCCKUX
I'YMaHUCTHYECCKHX u
JEMOKPATHIECKUX
IIEHHOCTEH;

- FOTOBHOCTb
MIPOTUBOCTOSATH
UJICOJIOTUN DKCTPEMHU3MA,
HaIlMOHAJIM3Ma,
KceHohoouu,
JUCKPUMHUHALIH o
COIIMAJIbHBIM,
PCIIMTHO3HBIM, PacOBBIM,
HAIIMOHAJIbHBIM
IIPU3HAKAM;

- TOTOBHOCTh
COBMECTHYIO
JIEITENIbHOCTD B
HHTEpecax TIPaKIaHCKOro
oO1recTBa, y4acTBOBaTh B
CaMOYTIPaBIICHUU B
0011e00pa3oBaTeIbHOM
OpraHW3aliil M JIETCKO-
FOHOIIIECKHX

BECTHU

OpraHu3anusx;
- yMeHue
B3alMOJICICTBOBATE c
COLIMAJIbHBIMU
WHCTUTYTaMH B
COOTBETCTBUU c ux
byHKIASIMEI u
Ha3HA4YCHUEM;

- TOTOBHOCTH K
I'YMaHUTApHOU u
BOJIOHTEPCKOU
JIeATEIbHOCTH;
MaTPUOTHYECKOTO
BOCIIUTAHHUS:

- c(hOopMUPOBAHHOCTH
POCCUICKON I'payKIaHCKON
WUJEHTUYHOCTH,

[IaTPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa
OTBETCTBEHHOCTU  II€pe]
Ponunoii, ropmoctu 3a
CBOM Kpall, cBoro Ponuny,

BBIYHCIIATH BEPOSITHOCTD C
UCTIOJNb30BaHUEM  IpadUuecKux
METOJIOB; TPHUMEHATH (HOpMyIIbI
CJIOKCHHUS u YMHOKEHUS
BEPOSTHOCTEH,  KOMOHMHATOpHBIE
¢baxTel 1 HOpMyYIBI MPU pPEIICHUH
3a7a4; OLIEHHBATh BEPOSTHOCTU
peanbHBIX COOBITHH; 3HAKOMCTBO
CO CIOy4YallHBIMH  BEJIMYMHAMU;
YMEHUE TPUBOAUTH  MPHUMEPHI
OpPOSIBIICHUS. ~ 3aKOHAa  OOJBIIMX
quCel B MIPUPOTHBIX u
OOIIECTBEHHBIX SBICHHUIX




CBOH f3BIK U KYJBTYpY,
MpOILLJIOE U  HACTOsIIEE
MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuu;

- IICHHOCTHOE OTHOIICHHE

K roCyJapCTBEHHBIM
CHUMBOJIaM,
HUCTOPUYECKOMY U

NPUPOAHOMY  HACIICNIHIO,
MaMATHUKAM, TPaJULIHSIM
HapoJ0B Poccun,
nmoctmxkeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/IE;

- uaelHas yoeKIeHHOCTb,
TOTOBHOCTb K CITYKEHUIO U

3aluTe Oteuectna,
OTBETCTBEHHOCTH 3a €ro
cyas0y;

OCBOCHHBIE
o0y4armuMucs
MEKITPEIMETHBIEC TIOHSTHSI
u YHUBEpCaIbHbIE
yaeOHbIe JIEHCTBUS
(perynsTUBHBIE,
MO03HABATENbHEIE,
KOMMYHHUKATHBHEIE);

- CIOCOOHOCTh ux
UCTIOJIb30BaHUS B
MO03HABATEIbHOM U
COLIMAIIBHOW  IPAKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIIbHOMY
IUTAHUPOBAHHIO U
OCYIIIECTBIICHUIO Y4eOHOM
NeSITebHOCTH,
OpraHu3anuu  y4eOHOro
COTPY/AHHUYECTBA C
Ne1arOorMYeCKUMH
paOOTHHKaMU u
CBEPCTHHKAMH, K YIACTHIO
B MOCTPOCHUU
WHMBH1yaJIbHOU
o0Opa3oBaTenbHON
TPaeKTOPHH;

- OBJIQJICHUE HaBBIKAMU
yueOHo-
HCCIIeI0BaTEIbCKOI,

MPOEKTHOW M COIMATIbHON
NeITEIbHOCTH




OK 07

CopeiicTBOBaThH
COXPAaHEHHUIO
OKpY>Kalollle Cpepl,
pecypcocOepexeHuIo,
IIPUMEHSTh 3HAaHUSA 00
W3MEHEHUU KIUMaTa,
TIPUHIIHITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BbIYAITHBIX
CUTYaIUAX

- HE IPUHUMATD JeHCTBUS,
MPUHOCSIIINE Bpel
OKpYXalolllei cpeje;

- YMETh MNPOTHO3UPOBATH
HeOJIaronpusITHbIC
AKOJIOTUYECKHE
MOCIIEACTBUS
MpeANPUHUMAEMBIX
JIeHCTBHH,
npeaoTBpanaTh ux;
- pacuupuTh
JIeATETbHOCTH
AKOJIOTMYECKOU
HaIpaBJICHHOCTH;
- paspabarbiBaTh IUIaH
pelieHuss 1IpodieMbl €
y4eToM aHayM3a
MMEIOIIHNXCSA
MaTepuaIbHBIX u
HEMaTepuaIbHbIX

pECypCOB;

OIIBIT

OCYIIECTBIISITh
LeJIeHanpaBICHHbIN

MOUCK TEpPEeHOca CPEICTB
U CIOCOOOB IENCTBHA B

PO ECCHOHAIBHYIO
cpeny;

- yMeTh  IEpEeHOCHTH
3HaHUsA B
MIO3HABATENIbHYIO u
MPAKTHYECKYyl0  o0jacTu
KHU3HENIEeATEIIbHOCTH;

- npeajiaratb HOBBIC

IMPOCKTHI, OICHUBATH UJCU

C TIO3UIIMK  HOBU3HHI,
OPUTMHAIILHOCTH,
MPaKTUYECKOU
3HAYUMOCTH;

- JlaBaThb OIICHKY HOBBIM
CUTYaIUM, BHOCHUTH
KOPPEKTUBBI B
JIeATETbHOCTh, OILICHUBAThH
COOTBETCTBHUE

PE3YJILTATOB LCIIAM

- YMETh OIIEpUPOBATH MOHATHIMHU:
¢byHKuus, HenpepbIBHAA (DyHKIIHS,

POU3BOHAS, nepBooOpasHas,
OTIPENICICHHBI WHTETpajl; yMETb
HAaXOJUTh IPOU3BO/IHBIC
AJIEMEHTaPHbIX GbyHKIUH,
UCTIOINB3YS CIIpaBOYHBIE
MaTepuaibl;  HCCIElI0BaThb B
NPOCTEHINNX CITydasx (YHKIHH Ha
MOHOTOHHOCTb, HaXO/UTh
HauOoONbIIME W  HAWMEHBLINE
3Ha4YeHUs  (PyHKOMHA;  CTPOUTH
rpadukn MHOTO4IECHOB C
UCTIOJIb30BaHUEM anmnapata
MaTeMaTH4eCKOTro aHaJIN3a;
OPUMEHSTh  MPOU3BOJHYIO  IIPH
peUIeHuH 3a7ad Ha JBIDKCHHE;
pemarpb MPAaKTHUKO-
OPHEHTHPOBaHHbIE  3aJaydl  Ha
HanOoNpIINE W  HAaUMEHBIIHE

3HA4YeHUs, HAa HaXOXKICHUE MYTH,
CKOPOCTH U YCKOPEHHUS;
- YMETb ONEepUPOBaTh MOHATUSIMMU:

NIBIDKEHUE B MIPOCTPAHCTBE,
moxo0OHEBIE ¢burypsl B
MIPOCTPAHCTBE; HCIIOJIL30BaTh
OTHOIICHUE TIOIIa e
MMOBEPXHOCTEH 51 00BEMOB

NONOOHBIX (GUTYp TpU PpELIeHUU
3ajad4;

- YMETbH BBIYUCIIATH
reoMeTpUUYecKre BEJTMYHHBI
(nmuHa, yroy, MJOMAAb, OOBEM,
TI0MIA/b MOBEPXHOCTH),

UCIOJIb3YS U3YUYEHHbIE POPMYJIbI U
METO/bI

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1 O6beM y4eOHOI TUCIUITUHBI U BU/IBI y4eOHOH padoThl

Bun yueGHO# paboThI

O0BeM 4acoB

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CIHIIJIHHbI 219




O0beM padoThI 00yYAOIIUXCS BO B3AUMO/IeliCTBHM € MpenoaaBaTejiemM

195

B TOM YHCJIC:

TEOpeTUIeCcKoe 00ydeHne 95
NPAaKTUYECKHUE 3aHATHS 100
IIpomexyTouHas arTecTauus B popme IK3aMeHA 24




2.2. TemaTnyeckuii IVIaH U cO/iep:KaHNe y4eOHOM TUCHUILINHBI «MaTteMaTuka

CopgepKaHue yyuebHoro matepuana (ocHoBHoe 1 NpodeccuoHaNbHO- 06
HanmeHoBaHue dopmupyembie
OpPUEHTUPOBAHHOE), NabopaTopHble U NPaKTUYECKUEe 3aHATUA, NPUKNALHOMK bem
pas3aenos u tem KomneTeHuuu
moaynb (Npu Hannumum) yacos
1 2 3 4
OcHoBHoe codepxcaHue
Paspgen 1. 18
MoBTOopeHue Kypca
MAaTeMaTUKM  OCHOBHOM1
LWKObI
Tema 1.1 CopeprkaHue yyebHoOro matepuana
Uenb " 3a4a4um Lenb 1 3agaun mateMaTUKN NPU OCBOEHUM CMELMANBHOCTM.
MATEMATUKMU npu ba3oBble 3HaHMA M yMeHMA MO MaTemaTMKe B npodeccMoHanbHOW U B
OCBOEHWN CreLnanbHOCTU. | NOBCeAHEBHOM AeATEe/IbHOCTH.
Yncna v BbluMCIEHNA LenctBna Hag nNONOXKUTENbHBIMU U OTPULATENbHBIMM  YMCAAMM, C
06bIKHOBEHHbBIMM M AECATUYHBIMU APOBAMM.
LetictBua co cteneHamm, Gopmy/ibl COKPALLEHHOTO YMHOXKEHUSA OK 01, OK 02, OK
KombuHMpoBaHHOe 3aHATME 4 03, OK 04, OK 05, OK
Tema 1.2 CopeprKaHue yyebHOro matepuana 06
MpoueHTHbIe MpocTble NpPOUEHTbI, pa3Hble cnocobbl MX BblYUCAEHUA. JIMHENHbIE,
BblYMCNEHUA. YPaBHEHMA U | KBagpaTHble, APOOHO-NNHEHbIE YPaBHEHNA U HEPABEHCTBA
HepaBeHCTBa KombunHnpoBaHHOE 3aHATHE 4
Tema 1.3. lMpogheccuoHanbHO-opueHMuUposaHHoe codepycaHue (codepxcaHue
MpouEHTHbIEe NPUKAadHo20 modyns)
BblYMCNEHMA B Mpoctble W CAOXHble NpoueHTbl. [poueHTHble  BbIYUCAEHUA B
npodeccnMoHanbHbIX npodeccnoHanbHbIX 3aga4ax
3aaadax MpaKTUYeCcKoe 3aHATUE 4
Tema 1.4 CopeprkaHue yyebHoro maTepuana
PeweHne 3a4av. BblumcneHunsa n npeobpasoBaHuA. YpaBHEHUS M HepaBeHCTBA. feomeTpuaA Ha




BxogHoM KOHTpONb

NOCKOCTU

KOM6MHVIpOBaHHOG 3aHATHUE

KoHTponbHaa pabota 2
Pasgen 2 Mpambie u 30
NNOCKOCTH B
npocTpaHcTBe.
KoopauHaTbl 1 BeKTOpbI B
NpPoCTpPaHCTBe
Tema 2.1. OcHOBHble CopeprkaHue yyebHoro matepuana
NOHATUA  CTepeomMeTpUu. Mpeamet ctepeomeTpun. OCHOBHbIE MOHATUA (TOYKa, NPAMAA, NAOCKOCTb,
PacnonoxeHune npambiX M | npocTpaHcTBO). OCHOBHbIE aKCMOMbI  cTepeomeTpuun. [lepeceKatowmecs,
NIOCKOCTEMN napannenbHble W CKpelwmBalowmeca npamble. Yron mexay npAmbiIMU B
npoctpaHcTee. MNepneHAUKYNApPHOCTb NpAMbIX. OCHOBHble MPOCTPAHCTBEHHbIE
odurypbl
KombuHMpoBaHHOe 3aHATME 4
Tema 2.2. CoaeprkaHue yyebHoro matepuana OK 01, OK 03,
MapannenbHOCTb NPAMbIX, MapannenbHble NpAMan u NAockocTb. Onpegenexue. NMpusHak. CBONCTBA. OK 04, OK 07
NPAMOM W NAOCKOCTY, MapannenbHble naockoctTu. OnpeaeneHune. MpusHak. CeolicTea.
naoCKocTeM TeTpasap v ero anemeHTbl. Mapannenenunes v ero anemeHTtbl. CBOMCTBA
NPOTUBOMOJIOXKHbIX FPaHerM W p[uaroHanen napannenenvnega. locTtpoenue
OCHOBHbIX CEYEeHUM
KomburHMpoBaHHOe 3aHATME 6
Tema 2.3. CopeprkaHme yyebHOro matepuana
MNepneHANKYNAPHOCTb MNepneHauKynsapHble npAmble. MNapannenbHble Npamble, NepneHaUKyNApHbIe
NPAMbIX, npAmom N | K NN10CKOCTU. MpU3HaK NepneHaNKyNaApHOCTU NPAMOI U NAOCKOCTH
MNOCKOCTH, NJIOCKOCTEWN KombuHnpoBaHHOE 3aHATUE 4

Tema 2.4.
MepneHanKynap "
HaknoHHaa. Teopema o
Tpex nepneHaMKynapax

CopgeprkaHue yyebHoro matepmana

MepneHOMKyNAp M HakNoHHAA. Teopema O Tpex nepneHauKynapax. Yron
MeXay NPSAMON N NAOCKOCTbIO.
Yron mexay niockoctamu. MNepneHAnKyAapHble NAOCKOCTH.




PaccTtoaHuA B NpocTpaHcTBe

KombuHMpoBaHHOe 3aHATME 4
Tema 2.5. KoopanHartbl CoaeprkaHue yyebHoro matepuana
N BEKTOpPbI B NPOCTPaHCTBE [eKkapToBbl KOOpAMHATbl B MNPOCTPaHCTBE. BeKTopbl B NPOCTPaHCTBE.
CnoxeHne n Bbl4MTAHME BEKTOPOB. YMHOXKEHMe BEKTOpPA Ha uncno. CkanapHoe
nponsBeaeHne BEKTOPOB. [TpocTelwme 3a4a4m B KOOPANHATAX
KombuHmMpoBaHHOe 3aHATME 4
Tema 2.6. lpambie “ lMpogheccuoHanbHO-opueHMuUposaHHoe codeprycaHue (codepxcaHue
NNIOCKOCTM B NPAKTUYECKUX | MPUKAAOHO020 MOOyA)
3a4avax B3aMmHoe pacnonoXxeHme npAMbIX B NpOCTpaHcTBe. [lapannenbHoCTb
NPSAMOM M NNOCKOCTM, NAPaANNeNbHOCTb MAOCKOCTEM, NnepneHaUKyNspHOCTb
naockocTer. PacnosioXkeHne npAMbIX M MAOCKOCTEM B OKpY)Kalowem mupe
(npupopge, apxuTeKType, TEXHUKE). PelneHne NpakTMKO-OpUEeHTUPOBAHHbIX 33434
MpaKTnyeckoe 3aHATUE 6
Tema 2.7 PeweHue CoaeprkaHue yyebHoro matepuana
3a4au. Mpamble " PacnonoxeHue nNpPAMbIX 7 naockocTemn B NPOCTPaHCTBE.
MJIOCKOCTU, KOOPAWUHATbI U | [epneHANKYNAPHOCTb U NapannenbHOCTb NPAMbIX M MIOCKOCTEN. [leKapToBbl
BEKTOPbI B MPOCTPAHCTBE KOOpPAMHATbI B NPOCTPaHCTBE. BeKTOpbl B NpOCTpaHcTBe. CA0XKEHUE N BblUMTAHUE
BEKTOPOB. YMHOXeHMe BEKTOPA Ha uncio. KoopanHaTel BEKTOpaA
KomburHMpoBaHHOe 3aHATME
KoHTposibHas paboTa 2
Pasgen 3. OcHOBbI 24
TPUrOHOMETPUMN.
TpuroHomeTpuueckue
dYHKLMM OK 01, 0K 02, 0K
Tema 3.1 CopeprkaHue yyebHOro matepmnana 03, OK 04, OK 05
TpuroHomeTpUuveckme PagnaHHaa mepa yrna. [loBOPOT TOYKM BOKPYr Ha4vasna KOOPAMHaT.

OYHKUMM  NPOU3BOBHOTO
yrna, umcna

OnpepeneHve CUHyca, KOCWHYCa, TaHIeHCA W KOTAHreHca. 3HaKM CUHYCa,
KOCWMHYCa, TAHFeHCa U KOTAHIeHCa No YeTBEPTAM. 3aBUCUMOCTb MEXAY CUHYCOM,




KOCMHYCOM, TAaHF€HCOM U KOTaHIreHCOM O4HOIo U TOro e yrna

KOM6MHMpOBaHHOG 3aHATUE

Tema 3.2 OcHoOBHbIe

CopeprkaHue yyebHoro matepmana

TPUrOHOMETPUYECKME TpuroHomeTpuyeckme  TOXKAeECTBA. MNpeobpasoBaHus NpoCcTenLINX
TOXAecTBa TPUTOHOMETPUYECKMX BblparkeHn. CUHYC, KOCUHYC, TAHFEHC U KOTAHIeHC Yrios
oM - o
KombunHnpoBaHHOE 3aHATUE
Tema 3.3 CopeprkaHue yyebHoro matepuana
TpuroHomeTpuyeckme Obnactb onpeaeneHns W MHOMECTBO 3HAYeHUN TPUTOHOMETPUYECKMX

bYHKLMN, MX CBOWCTBA M
rpadukm

YETHOCTb, HEYETHOCTD, TPUFTOHOMETPUYECKUX

OYHKUNIA.
dyHKUmiA. CeolicTBa U rpaduKn GyHKUMM Yy = coS X, Y = sin X, y = tg X, y = ctg x.

nepnoanYHoOCTb

C:KaTue 1 pacTakeHue rpadrKoB TPUrOHOMETPUYECKUX GYHKLMIA.
MpeobpasoBaHue rpadrKoOB TPUTOHOMETPUYECKUX GYHKLNIA

KOM6MHMpOBaHHOG 3aHATUE

Tema 3.4 Ob6paTHble

CoaepskaHue yuebHoro matepuana

TPUroOHOMETPUYECKME Ob6paTHble TpUroHoMeTpUYeckne PyHKUMKU. Ux ceomcTBa U rpaduKn.
HKLMMK
byHku KombuHMpoBaHHOe 3aHATME
Tema 3.5 CopepkaHue yyebHoOro matepumana
TpuroHomeTpuyeckune YpaBHeHWe cos X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg x = a.

YpPaBHEHUA N HEPABEHCTBA

PeweHne TPUrOHOMETPUYECKUX YPABHEHWI OCHOBHbIX TUMOB: MNpOCTENLINe
TPUIOHOMETPUYECKME YpPaBHEHUA, CBOAALLMECA K KBaApaTHbIM., pellaembie
Pa3/I0XKEHMEM Ha MHOMUTENMN, OAHOPOAHbDIE.

MpocTenwine TPUroHOMeTpPUYECKMe HepaBeHCTBA

KombunHnpoBaHHOE 3aHATUE

Tema 3.6 PeweHue

3a4au. OcHoBbI
TPUTOHOMETPUMN.

TpuroHomeTpumyeckme

CopepkaHue yyebHoOro matepumana

MpeobpasoBaHue TPUTOHOMETPUYECKUX BbIPaXKeHUN. PeweHune

TPUTOHOMETPUYECKUX YPABHEHWUI U HEPABEHCTB B TOM YMC/IE C UCMO/Ib30BAHNEM
CBOMCTB QYHKLNIM




byHKUMM KombuHnpoBaHHOeE 3aHATHE.
KoHTponbHaa paboTa 2
Paspen 4, 45
MpowussogHan 7]
nepBoobpasHas GyHKUUK
Tema 4.1 TloHATHe CopeprkaHue yyebHoro matepuana
npoussogHoi. Popmynbl n MpupaweHne aprymeHTa. MpupaweHne GyHKUMWU. 3aa4um, NnpuBogALLMeE K
npasmna NOHATUIO NpousBoaHoir. OnpepeneHne NPou3BOAHON. ANTOPUTM OTbICKAHWA
anododepeHuMpoBaHUA NPOV3BOAHOWN. dopmynbl anddepeHLMpoBaHUA. Mpasuna
anddepeHUnpoBaHmUA
KombuHMpoBaHHOe 3aHATME 6
Tema 4.2 loHATHE O CoaeprkaHue yyebHoro matepuana
HEMPepbIBHOCTU QYHKLMH. MoHATHE HenpepbiBHOM GyHKLUMK. CBOMCTBA HenpepbiBHOW ¢yHKUMKN. CBA3b
MeToz nHTepBanos MeXAY HEenpepbIBHOCTbIO UM AuddepeHUUpyemocTbio GYHKLMM B  TOYKe.
ANTOPUTM peLleHnA HePABEHCTB METOLOM MHTEPBAOB
KombuHMpoBaHHOe 3aHATME 6 OK 01, OK 03, OK
Tema 4.3 CopeprkaHue yyebHOro matepuana 04, OK 06, OK 07
FeomeTpuyeckui n FeomeTpuYecKMii CMbICN MPOU3BOAHON PYHKLUMM — YrNOBON KOIPPULMEHT
du3nyeckui CMbIC/1 | KacaTenbHOM K rpaduKy GyHKUMM B TOUKe. YpaBHEHME KacaTesibHOM K rpaduky
npou3BogHOM bYHKUMM. ANTOPUTM COCTaBNEHMA YPaBHEHWA KacaTeNbHOM K rpadmKy GyHKLMK
y=f(x)
KombuHMpoBaHHOe 3aHATME 3
Tema 4.4 CoaeprkaHue yyebHoro matepuana
MOHOTOHHOCTb  QYHKLMN. Bo3pacTaHue u ybbiBaHME PyHKLMN, COOTBETCTBME BO3PACTAHMA U YObIBAHUA
TouKku akcTpemyma GYHKUMM 3HAKY NPOM3BOAHON. 3a4a4yM Ha MaKCUMyM U MUHUMYM. ANroputm
nccnenosBaHnA GyHKLMN M NOCTPOEHMUA ee rpadmKa C MOMOLLBIO MPOU3BOAHOWN
KombuHupoBaHHOE 3aHATHE 4
Tema 4.5 CopeprkaHne yyebHoOro matepuana
UccnepoBaHne QyHKUMIA U
NccnepoBaHme pyHKUMM HA MOHOTOHHOCTb M NOCTPOeHMe rpaduKos
nocTpoeHue rpadmKos
KombunHnpoBaHHOE 3aHATUE 6




Tema 4.6 Hanbonbluee
M HaumeHbllee 3HayeHuA

bYHKUMM

CopepkaHue yyebHoOro matepumana

HaxoxpeHne Hambonbllero M  HaMMEHbLIEro 3HayeHuin  GyHKUMIA,
noctpoeHue rpadMKoB C UCMONb30BaHMEM annapaTa MaTeMaTUYecKoro aHanm3a

KombuHMpoBaHHOe 3aHATME 4
Tema 4.7 HaxoxgeHue MpogheccuoHanbHO-opueHMUPOBAHHOE codeprycaHue (codepxcaHue
ONTUMaNbHOro pesynbTaTa | NPUKAAOHO020 Mo0dys)
C MOMOLLbIO NPOUN3BOAHOMN HanmeHbluee n Hanbosblee 3HaYeHne GYyHKUUK
B NMPAKTUYECKUX 3a4a4ax MpaKTuyeckoe 3aHATUE 6
Tema 4.8 CopeprkaHue yyebHoro matepuana
MepBoobpasHaa GyHKLMW. O3HaKoM/IeHMe C MOHATMEM MHTerpana v nepBoobpasHon AnA GyHKUUM
Mpasuna HaxoxaeHua | y=f(x). PeweHne 3amay Ha cBA3b MNepBOOOPA3HOM WM ee NpPOM3BOLHOW,
nepBoobpasHbIX BbluMC/IeHMEe NepBoob6pasHoOM Ana AaHHOW GyHKuMW. Tabauua dopmyn gna
HaxoXAeHus nepBoobpasHbix. M3yueHne npaBuaa BblMMCAEHUA NEPBOOOPA3HOM
KombuHMpoBaHHOe 3aHATME 4
Tema 4.9 T[nowagb CoaeprkaHue yyebHoro matepuana
KPUBOJIMHEHOM 3agaun, npuBoAAlWME K MNOHATUIO ONpPeAesieHHOro uWHTerpana — O
Tpaneuuu. dopmyna | BbIMUCNEHUN NIOLWALN KPUBONUHEWHONW Tpaneuuu. MNoHATUE onpesenéHHoro
HbtoToHa — JleltbHuuUa nHTerpana. feomeTpuyecknini u GU3NYECKUM CMbICT ONpeaeseHHOro MHTerpana.
dopmyna HbtoToHa — flenbHMua.
PeweHne 3aa4 Ha NpMMeHeHUe MHTerpana ANA BblYUCNEHUA PU3NYECKUX
BEJINYMH U NAOLLaAeN
KombunHnpoBaHHOE 3aHATHE 4
Tema 4.10 PeweHue CopeprkaHue yyebHOro matepuana
3agay. [llpomsBogHaa u ®opmynbl 1 npasuna anddepeHumpoBarHmsa. NccneposaHue PyHKUMN C
nepBoobpasHaa GyHKUMN. | MOMOLLbIO NPOU3BOAHON. Hanbonbliee n HaMMeHbLIee 3HaYeHNA GYHKLMN.
BbluncneHue nepsoobpasHon. MNpmumeHeHne NnepBoobpasHOmM
KombunHnpoBaHHOE 3aHATUE
KoHTposbHas paboTa 2
Paspen 5. 32 OK 01, OK 04,
MHororpaHHUKM 7] OK 06, OK 07

Téna BpaweHuna




Tema 5.1 [llpusma, CopaeprkaHue yyebHoro matepuana
napannenenunen, Ky6, Mpuama (HakNOHHasA, npaAmMasd, npaBUAbHAsA) UM €€  3/1eMEHTbI.
nMpamunaa n nx ceyeHusn Mapannenenunen. CsBoWcTBa MNPAMOYronbHOro napannenenuvnega. Kyb.
Mupamnga n e€ anemeHTbl. [paBnabHaAA NnMpammnaa
KombuHMpoBaHHOe 3aHATME
Tema 5.2 lpaBuabHble CoaeprkaHue yyebHoro matepuana
MHOTOrPaHHUKN B KU3HU Mnowaab NOBEPXHOCTM MHOFOrpaHHMKOB. [lpocTerwme KombMHaumm

MHOTOrPaHHUKOB. BbluMCNeHne 31eMeHTOB MPOCTPaHCTBEHHbIX ¢uryp (pébpa,
AvaroHanw, yrabl). MpaBuabHbIE MHOTOrPAaHHMKM

KombunHMpoBaHHOE 3aHATHE

Tema 5.3
UunmHap, KoHyc, wap
N UX ceYeHmAa

lMpogheccuoHanbHO-opueHMuUposaHHoe codeprycaHue (codepxcaHue

NpuKnadHo20 moodyns)

UnnmHap, KoHyc, cdepa u wap. OCHOBHblIe CBOMCTBA MPSAMOrO KPyrosoro
UMAMHAPA, NPAMOro KpPyroBoro KoHyca. M3ob6paxeHue Ten BpaleHMA Ha
nnockoctn. [MpeactasneHne o6 yceyéHHom KoHyce. CeyeHuA KOHyca
(napannenbHoe 0CHOBAHMIO M MPOXOAALLEE YEPES BEPLLMHY), CEYEHMA LMAMHAPA
(napannenbHo 1 NepneHaMKYAAPHO OCK), cevyeHnnx Wwapa. Pa3BépTKa UMAMHAPA

M KOHYCa

npaKTMl-IECKOE 3aHATUE

Tema 5.4 Ob6bembl U

CopeprkaHue yyebHoro matepmana

naowaaM nNoBepPXHOCTEMN 06bem npamoyronbHoro napannenenuneaa. 0O6vem kyba. O6bembl Npamon
Ten npu3aMbl U uMAMHApa. O6bembl NMpaMmuabl U KoHyca. O6bem Wwapa
KombuHMpoBaHHOE 3aHATUE
Tema 5.5 Mpumepsbl lMpogheccuoHanbHO-opueHMuUposaHHoe codeprcaHue (codepxcaHue

cMMMETpUI B Nnpodeccmm

NPUKAadHo20 modyns)

MOHATME O CUMMETPUMN B MPOCTPAHCTBE (LLeHTpaibHas, 0ceBasn, 3epKanbHas).

O606LieHne npeacTaBNEHUM O MPaBW/bHbIX MHOrorpaHHuWKax (Tetpasap,
Ky6, OKTasap, AoAeKasap, UKocasap).

Mpumepbl cMMMmeTpUin B npodeccmu

MpaKTnyeckoe 3aHATUE




Tema 5.6 PeweHue
3afa4. MHOrorpaHHUKM U

Tena BpalleHunsa

CopepkaHue yyebHoOro matepumana

O6bembl M NIOWAAN NOBEPXHOCTM MHOFOrPaHHUKOB M TN BpallleHuUA

KombunHupoBaHHOE 3aHATHE

KoHTposbHas paboTa 2
Paspen 6. CreneHun m 40
KOPHMU. CreneHHas,
nokasartesbHas 7]
norapudpmunyeckasn
byHKUUK
Tema 6.1 CreneHHan CopeprkaHue yyebHoro matepuana
dyHKUMA, ee cBoWiCTBa. MOHATME KOPHA N-OM CTENeHU U3 AeUCTBUTENbHOIO Yncna. PyHKUMM y = Vx
Mpeobpasosaxue nx cBoMcTBA U rpadukun. CBOMCTBA KOpPHA n-oi cTeneHu. MpeobpasosBaHue
BbIPAYXKEHWUIA C KOPHAMM N- | yppalMOHaNbHbIX BbpaXKeHU
O} CTeneHu KombuHmMpoBaHHOe 3aHATME 2
Tema 6.2 CsouctBa CoaeprkaHue yyebHoro matepuana
CTeNeHn € pauMOoHaNbHbIM lMoHATME CTeNeHN C paLMOHaNbHbIM NoKasaTenem. CteneHHble GyHKLUMN, UX
o o OK 01, OK 02, OK
n AENCTBUTENbHbBIM | CBOMCTBA M rpaduKm
03, OK 05, OK 07
nokasatenamm KomburHMpoBaHHOe 3aHATME 6
Tema 6.3 PeweHue CoaeprkaHue yyebHoro matepuana
MPPaLNOHANBHBIX PaBHOCUNBLHOCTb MPPALMOHANbHBIX YypaBHEHUA. MeToapl UX pelleHua
ypaBHEHU KombunHnpoBaHHOE 3aHATHE 4
Tema 6.4 CopeprkaHue yyebHoro matepuana
MoKa3zaTtenbHasas ¢yHKLKA, CteneHb C NPoOM3BOJ/IbHbIM AENCTBUTE/IbHBIM NOKa3aTenem. OnpeaeneHue
ee CBOMCTBA. | NOKa3aTeNbHOMW GYHKUMM M ee CBOWCTBA. 3HAaKOMCTBO C MPUMEHEHMEM
MokasaTenbHble nokasaTenbHON @yHKUMK. PeweHne noKasaTeNbHbIX YpPaBHEHWA MeToAOM
YpaBHEHWA U HEPABEHCTBA | ypaBHUBAHUA MOKasaTener, MeTo40M BBEAEHMA HOBOM MNepemeHHOW,
byHKUMOHaNbHO-rpadmMyecknm metToaom. PeleHre NnoKasaTenbHbIX HEPABEHCTB
KombunHnpoBaHHOE 3aHATUE 8

Tema 6.5 Jlorapudpm

ymncna. CsBoucTBa

CopeprkaHue yyebHoro matepmana

Norapuém yncna. Ceonctea norapndmos. Onepaums norapuPpmmpoBaHma




norapuémos KombuHnpoBaHHOE 3aHATUE 6
Tema 6.6 CopaeprkaHue yyebHoro matepuana
Norapndmunyeckas Norapudmunueckaa ¢yHKLUMA U ee cBoMCTBA. MOHATUE Norapudmmyeckoro
dyHKUMA, ee CBOWMCTBA. | ypaBHeHUA. Onepauva MNOTEHUMPOBAHUA. TpM OCHOBHbIX METO4A PeLIeHUs
Norapudmunyeckune norapudmmnyecknx  ypaBHeHUN:  PYHKLMOHANbHO-TPAadUUYECKUN,  MeTos
ypaBHEHWUA, HepPaBeHCTBA | NOTEHUMPOBAHMA, MeTOA BBeAEHWA HOBOM nepemeHHoW. Jlorapudmuyeckune
HepaBeHCTBa
KombuHmMpoBaHHOe 3aHATME 8
Tema 6.7 Nlorapudpmbl MpogheccuoHanbHO-opueHMUPOBAHHOE codepxcaHue (codepxcaHue
B NPUpPOAE M TEXHUKE NpUKnadHo20 moodyns)
MpumeHeHne norapuéma. Jlorapudmmyeckaa cnumpanb B npupoge. Ee
MaTemaTMyecKne CBOMCTBa
lMpaKkTnyecKoe 3aHATHE 4
Tema 6.8 PeweHune CopeprkaHue yyebHoOro matepuana
3ajau. CreneHHas, CteneHHasa, noKasaTenbHaa W norapuommyeckas o¢GyHKkumMnU. PelweHue
nokasaTenbHas N | ypaBHEHUN
norapuéommyeckas KombuHmMpoBaHHOe 3aHATME
$yHKUMM KoHTponbHaa paboTa 2
Paspgen 7. dnemeHTbl 30
Teopun BEPOATHOCTEN M
MaTemMmaTU4ecKoun
CTaTUCTUKMU
Tema 7.1 CobbiTue, CopeprkaHue yyebHOro matepuana
BEPOATHOCTb cobbiTuA. CoBMecCTHble U HeCOBMeCTHble cobbITMA. Teopembl O BEPOATHOCTU CYMMbl OK 02, OK 03, OK
CnoxkeHve U yMHOMKeHMe | cobbiTuit. YcnoBHas BEPOATHOCTb. 3aBUCMMbIE WM He3aBUCUMMble CObbITUA. 05
BEPOATHOCTEMN Teopembl 0 BEPOATHOCTU NPOM3BEAEHUA CODLITUI
KombuHmnpoBaHHOe 3aHATME 6

Tema 7.2 BepoAaTtHoCTb
B npodeccnoHanbHbIX
3agavax

MpogheccuoHanbHo-opueHMuUpoeaHHoe  codepycaHue  (codepxcaHue

npuKnadHoz20 moodyns)

OTHOCUTENbHAA 4acToTa C06bITVIﬂ, CBOMCTBO ee yCTOVI‘-IMBOCTVI.




Cratnctuyeckoe onpegeneHne BepoATHOCTU. OLI,eHKa BEPOATHOCTH cobbITuA

MpaKTuyeckoe 3aHATUE 8
Tema 7.3 [uckpeTHasn CopeprkaHue yyebHoOro matepuana
cnyyamHas Be/INYUNHA, Buabl cny4yaliHbix BenmuuH. OnpeaeneHne AUCKPETHOM  c/y4vaiiHOM
3aKOH ee pacnpegeneHna | BeAMYMHbI. 3aKOH pacnpeneneHns OUCKPETHOM Cay4anHoW BenndvuHbl. Ee
YNCNOBbIE XapaKTePUCTUKN
KombuHmnpoBaHHOe 3aHATME 8
Tema 7.4 3agauu CoaeprkaHue yyebHoro matepuana
MaTeMaTUYeCKoM MepBuyHan 06paboTKa CTaTUCTUUECKMX AAHHbIX. YNCNI0BbIE XapaKTEPUCTUKM
CTaTUCTUKM. (cpegHee apudmeTmyeckoe, mepuaHa, pasmax, agucnepcusa). Pabota ¢
Tabanuamm, rpadpukamm, amarpammamm
KomburHmMpoBaHHOe 3aHATME 6
Tema 7.5 3DnemeHThl Buabl cobbiTMl, BeEpPOATHOCTb  COObLITUN.CNOXKEHME U YMHOMEHue
TEeopuM BepPOATHOCTEM W | BepoAaTHocTen.[AnckpeTHasa cny4vanHan BE/IMYMHA, 3aKOH ee
MaTeMaTUYeCKOM pacnpegeneHuna.3agaun maTemaTMyecKom CTaTUCTUKMN.
CTaTUCTUKM KoHTponbHan pabota 2

MpomexyTouHana aTTecTaumna (JK3ameH)

Bcero:

219




3. YCJIOBUS PEAJIMBAILIMA TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1. MaTepuajibHO-TEXHHYECKOE O0ecrieyeHne
Jlyis peanmu3anuy MporpaMMbl YIeOHON JTUCIUIUIMHBI IPEyCMOTPEHBI YUCOHbBIC ayAUTOPHH JUIS TPOBEIACHUS
3aHSATHI BCEX BUJIOB, IPETYCMOTPEHHBIX 00pa30BaTeIbHON IPOrPaMMOiA, B TOM YHCIIE TPYIIOBBIX U WHIUBUIYaIbHBIX
KOHCYJIbTAIMi, TEKYIIIEro KOHTPOJII M MPOMEKYTOYHOH aTTECTAllMH, a TAKKE IMOMEIICHUS ISl CaMOCTOSTEIbHOM
paboThI, , OCHAIICHHBIE 00OPYIOBAaHUEM, TEXHHUYECKUMHU CPEICTBAMHU OOYYCHHS] W MaTepUAIAMU, YIUTHIBAIOIUMU
TpeOOBaHUS MEK/TYHAPOIHBIX CTAHIAPTOB:
® HaIHbIE TOCOOMS (KOMIUICKTBI YYE€OHBIX TaOJIMIl, IUIAKATOB, IMOPTPETOB BBIJAIONINXCS YYCHBIX-
MaTEMaTHKOB H JI.);
¢ HH(POPMANMOHHO-KOMMYHHKATHBHBIC CPEICTBA;
® SKPaHHO-3BYKOBBIE MOCOOUS;
® KOMIUJIEKT TEXHUYECKOW IOKYMEHTAIIMU, B TOM YHCJIC TTACIIOpTa Ha CPEACTBA O0yUEHUS, HHCTPYKIIHH 110 UX
HCIIOJIb30BAHMIO U TEXHUKE OC30IMaCHOCTH;
e OubmuoTeuHbIil HOH.

B OubGnuoteunsiii ¢oHa BXOIAT yueOHHKH, yueOHO-meToauueckne komruiekTol (YMK), obecneunBaromive
OCBOGHHE YYeOHOW TUCHHUIUIMHBI «MareMaThuka», PEKOMCHIIOBaHHBIC WIIM JIONMYIICHHBIC IS HCIIOIH30BAHUS B
npoeCCHOHATILHBIX 00Pa30BaTENIbHBIX OpPraHU3ALMUAX, PEATH3YIOIIMX O0pa30BATEIBHYIO IPOrPaMMy CpEIHEro
obmiero oopaszoBanus B nipenenax ocsoeHust OITOIT CITO na 6a3e 0CHOBHOTO 00MIeT0 0Opa30BaHHUS.

bubimoreunslit (hOHI TOTOJIHEH SHIMKIIONEMSIMHU, CIIPABOYHUKAMH, HAYYHOW, HAYYHO-TIONYJISIPHOM U IPpyroi
JIUTEPaTypOU 10 MaTEMaTHKE.

B mporecce ocBoeHHsI TpOrpaMMbl y4eOHOW JUCHHUILTUHBI «MaTeMaTuka» CTYACHThI UMEIOT BO3MOXKHOCTD
JIOCTYIIa K 3JIEKTPOHHBIM yU4eOHBIM MaTepraiaM Mo MaTeMaTHKE, UMEIOIITMMCS B CBOOOIHOM JTocTyIe B ceTr IHTepHeT
(9JICKTPOHHBIM KHUTAM, TIPAaKTUKyMaM, TecTaM, Marepuaiam EI'D u np.).

3.2. UndopmanuonHoe odecrneyeHne 00yueHust
Jns peanuzanuy mporpamMMmbl OMOIHOTEUHBIH (OHA YKOMIUIEKTOBAH TEYATHBIMH U (WJIM) AJIEKTPOHHBIMH
00pa3zoBaTeNbHBIMU U HH(POPMALIMOHHBIMH PECYpCaMU, PEKOMEH/I0BaHHBIMHU U1 UCIIOJIb30BaHUSA B 00pa30BaTeIbHOM
mpotrecce.
OcHoBHasi IMTEpaTypa
1. baBpun, U. 1. Marematuka : yaueOHuk u npaktukym uist CI10 / U. U. baBpun. — 2-e u31., nepepad. u pom. — M.
: U3narensctBo FOpaiit, 2017. — 616 c¢. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-04101-9.
https://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997DSAFADIE
2.boromomnos, H. B. Marematuka : yueonuk ns CI1O / H. B. boromonos, I1. . Camoiinenko. — 5-e u3., nepepad.
u gorn. — M. : U3narensctBo IOpaiit, 2017. — 396 ¢. — (IIpodeccronansHoe odpasoBanue). — ISBN 978-5-534-
02325-1. https://www.biblio-online.ru/book/D4B1DES7-5DCA-464F-9D73-2B57AACBD299
3. Koncrantunoa O.I'. MatemaTuka Jy1st KOJUIEKEH: yueOHO€e MocoOue IJisi CpeTHET0 MPpOo(heCcCHOHATEHOTO
obpazoBanus / H.III. Kpemep, O.I'. KoncrantunoBa, M.H. ®punman; noxa penakuueit H.I11. Kpemepa. — 11-e u3n.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 362 c. — (IlpodeccuonansHoe odpazoBaHue)

JdomosHuTebHASA JIUTEpaTypa

1. Hanasa A. A.Matemaruka[OnekTpoHHbId pecypc]: Yuebnuk / A.A. HanasH. - 3-¢ u3a. - M.: @opym: HUIL]
NH®PA-M, 2013. - 544 c. - (Ilpodeccrnonansnoe odpazopanue). - ISBN 978-5-91134-460-3. - Pexxum mocryma:
http://www.znanium.com/. — 3aru. ¢ 3xpaHa.

2. Marematnka [OnektpoHHbIi pecypc] / A. T. Jlykamkun - M. : TIDOTAP-Memma, 2014. -
http://www.studentlibrary.ru

3. bocomonos, H. B. Marematuka. 3ajauu ¢ pemeHussMu B 2 4. Yacte 1 : yueOnoe mocobue mis CIIO / H. B.
BboromonoB. — 2-e uzn., ucnp. u gon. — M. : U3gatensctBo FOpaiit, 2017. — 364 c. — (IIpodeccronanpHoe
obpazoBanme). — ISBN 978-5-534-02008-3. https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-
BD7637CAB26F
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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. bBoecomonos, H. B. Marematuka. 3agaun ¢ pemeHusMd B 2 4. Yacte 2 : yuebnoe mocobue mius CIIO / H. B.
boromomnoB. — 2-e uzn., ucnp. u gomn. — M. : U3marensctBo FOpaiit, 2017. — 285 ¢. — (Ilpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-02010-6. https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-
1B790E30D8C38

IIporpammuoe obecnieuenue u UHTEpHET pecypcehl
MareMaTtrka B OTKPBITOM KOJUICIKE - [ DIIeKTpOHHBIN pecypc]: http:// www.mathematics.ru
Math.ru: Marematuka u o6pazoBanue - [DnekTpoHHbIi pecypc]: htpp:\\www.math.ru
MOCKOBCKHH IIEHTP HEMPEPHIBHOIO MaTEMATHYECKOro 0Opa3oBanus - [DnekTpoHHbIH pecype]: http:\\mccme.ru
Allmath.ru—scs marematuka B 0lHOM MecTe - [ DeKTpoHHBIH pecypc]: http:\\www.allmath.ru
EqWorld: Mup mateMaTHueCKuX ypaBHEHHH - [ DeKTpoHHBIH pecypc]: http:\\eqworld.ipmnet.ru
Exponenta.ru: obpa3zoBaTenbHbIN MaTeMaTUYCCKHI CaiT - [DnekTpoHHbIH pecypc]: http:\\www.exponenta.ru
I'eomeTpuueckuii moprai - [DnekTponHsiii pecypc]: htpp:\\ www.neive.by.ru
I'paduku Gynkimii - [Dnextponnsiit pecypc]: http:\\graphfunk.narod.ru
JlugakTHYeCKUe Marepuaabl Mo HMH(DOpMAaTHKE M MareMaThke - [DaekTpoHHbId pecype]:  http:\\comp-
science.narod.ru
10. EI'D mo maremaTuKe: MOArOTOBKA K TECTUPOBAHHUIO - [ ek TpoHHbIN pecypc]: http:\\www.uztest.r
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS YUEFHOM JUCIUILIUHBI

KoHTpoiap u olLeHka pe3yiabTaToB OCBOEHHUS 00111€00pa30BaTeNbHON JHUCLUUIUIMHBI PAcKpbIBAIOTCA 4Yepe3
TUCHUILTMHAPHBIE Pe3yNbTaThl, HANpaBJICHHbIE Ha (GOPMUPOBAHUE OOIIMUX U MPOPECCHOHATBHBIX KOMIIETEHIUH IO
paszzenaM u TeMaM CoJIepKaHus y4eOHOro MaTepHaiia.

O6wasa/npodeccuoHanbHan Paspen/Tema Ty oUeHOoYHbIX
KomneteHuumA meponpuaTua
OK 01. BbibupaTb cnocobbl P1,Temal.1,1.2,1.31- MHansmnayanbHas
peweHuns 3agay | o/c, 1.4. camocTtosTeibHaA paboTa
npodeccnoHanbHoM P 2, Tembl 2.1, 2.2, 2.3, MpeactaBneHune
[eATeNbHOCTU MpUMeHUTeNbHO K | 2.4, 2.5, 2.6 M-o/c, 2.7 pe3yabTaToB  NPaKTUYECKUX
Pa3/INYHbIM KOHTEKCTam P 3, Tembl 3.1, 3.2, 3.3, | pabot

3.4,35,3.6
P 4, Tembl 4.1, 4.2, 4.3,

KoHTponbHas paboTa
BbinosHeHWe 3aaaHuni Ha

4.4, 45, 4.6, 4.7 N-o/c, 4.8, | 3K3ameHe
4.9,4.10
P 5, Temnbl 5.1, 5.2, 5.3
M-o/c, 5.4,5.5,5.6
P 6, Tembl 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 N-0/c, 6.8
OK 02.Ncnonb3oBaTb P1,Temal.1,1.2,1.31- MHauBmnayanbHas

COBpPEMEHHble CpeAacTBa MOWUCKa,
aHanm3a Z WHTepnpeTaumm
nHpopmaumm, n
MHPOPMALMOHHbIE  TEXHONOTUM
ana BbIMO/IHEHUA 3aja4

npo¢eccnmoHanbHOM

o/c, 1.4.

P 3, Temnbl 3.1, 3.2, 3.3,
3.4,35,3.6

P 6, Tembl 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 M-0/c, 6.8

P 7, Tembl 7.1, 7.2 M-

camocTosTeNbHan paboTa
KoHTponbHan paboTa
BbinosHeHWe 3a4aHU Ha
3K3aMeHe



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

[eATeNbHOCTH o/c,7.3,7.4
OK 03.MnaHuposaTb u P1,Temal.1,1.2,1.31- MHansBmnayanbHas
peann3oBbIBaTb cobctBeHHoe | o/c, 1.4. camocTosTenbHan paboTa
npodeccnoHanbHoe 7 P2, Tembl 2.1, 2.2, 2.3, KoHTponbHas paboTa
JINYHOCTHOE passutune, | 2.4,2.5,2.6 M-o/c, 2.7 BbinosHeHWe 3a4aHNI Ha
npeanpUHUMaTENbCKYIO P 3, Tembl 3.1, 3.2, 3.3, | 3K3ameHe
AeATeNnbHOCTb B | 3.4,35,3.6
npodeccnoHanbHoOM coepe, P 4, Tembl 4.1, 4.2, 4.3,
MCNo/b30BaTb 3HaHUA no | 4.4, 4.5, 4.6, 4.7 N-o/c, 4.8,
dunHaHcoBoM  rpamoTHoctM B | 4.9,4.10
pPasnnYHbIX YKU3HEHHbIX P 6, Tembl 6.1, 6.2, 6.3,
cUTyaumax 6.4,6.5,6.6,6.7 N-0/c, 6.8
P 7, Temwl 7.1, 7.2 M-
o/c,7.3,7.4
OK 04. ddodeKTmBHO P1,Temal.1,1.2,1.31- NHamBMAayanbHana
B3aMmozelncTeoBatb U pabortatb B | o/c, 1.4. camocTtosTesibHaA paboTa

KOoNneKTnee U KomaHae

P2, Temnbl 2.1, 2.2, 2.3,
2.4,2.5,2.6M-0/c, 2.7

KoHTposibHas paboTa
BbinosHeHWe 3a4aHn Ha

P 3, Tembl 3.1, 3.2, 3.3, | 3K3ameHe
3.4,35,3.6
P4, Tembl 4.1, 4.2, 4.3,
4.4, 4.5, 4.6, 4.7 N-o/c, 4.8,
4.9,4.10
P 5, Tembl 5.1, 5.2, 5.3
Nn-o/c,5.4,5.5,5.6
OK 05.0cywectBnAtb YCTHYHO P1,Temal.1,1.2,1.31- 3awmTa TBOPYECKUX
M NUCbMEHHYIO KOMMYHUKauuio | o/c, 1.4. pabot
Ha rocygapCcTtBeHHOM A3blKe P 3, Temnbl 3.1, 3.2, 3.3, KoHTposibHas paboTa
Poccuiickoin degepaumm c yuetom | 3.4, 3.5, 3.6 BbinosHeHWe 3a4aHUI Ha

ocobeHHOoCTelr CcounanbHOro U

KY/1bTYPHOIo KOHTEKCTA

P 6, Tembl 6.1, 6.2, 6.3,
6.4,6.5, 6.6,6.7 N-0/c, 6.8
P 7, Tembl 7.1, 7.2 M-

9K3aMeHe

o/c,7.3,7.4
OK 06.MpoasnaTb P1,Temal.1,1.2,1.31- KoHTponbHas paboTa
rpa*kAaHCKO-NaTPUOTUYECKYIO o/c, 1.4. BbinosHeHWe 3a4aHn Ha
nosuuyuio, AEMOHCTPMpPOBaTL P 4, Tembl 4.1, 4.2, 4.3, | 3K3ameHe
OCO3HaHHoe noseaeHue Ha | 4.4, 4.5, 4.6, 4.7 N-o/c, 4.8,
OoCHoBe TpagnunoHHbix | 4.9,4.10

obleYeioBeYECKUX LLIeHHOCTEN, B

TOM yucne C y4yeTom
rapMmoHun3alnun

MeXHaUuMOHa/IbHbIX n

P 5, Tembl 5.1, 5.2, 5.3
n-o/c,5.4,5.5,5.6




MENPESIUTMO3HbIX  OTHOLUEHWH,
NPUMEHATb CTaHAAPTHI
AHTMKOPPYNLMOHHOIO NoBeAEHUA

OK 07.CopeticTBoBaTh
COXPaHEeHWIO OKpy»KatoLen
cpeapl, pecypcocbepexeHuto,
NPUMEHATb 3HAHUA 06

M3MEHEHUWN KAMMATA, NPUHUUMDI
6epexnnsoro NpPou3BOACTBA,
appeKTMBHO  aencTBoBaTb B
Yype3BblY4aMHbIX CUTyaLMUAX

P2, Temnbl 2.1, 2.2, 2.3,
2.4,2.5,2.6M-0/c 2.7

P 4, Tembl 4.1, 4.2, 4.3,
4.4, 4.5, 4.6, 4.7 N-o/c, 4.8,
4.9,4.10

P 5, Tembl 5.1, 5.2, 5.3
Nn-o/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 M-0/c, 6.8

NHanBmayanbHan
camocTonTeNbHan paboTa

KoHTponbHas pabota

BbinosHeHWe 3a4aHNM Ha
3K3ameHe




