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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
AUCHMILUINHBL «MaTemaTnka»

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI
oOpasoBareabHoil nporpammsl CIIO:

O6meobpazoBaTenbHASA JTUCITUTUTIHA «Marematuka SIBIISICTCS
00si3aTebHOM  4YacThi0  OO0IIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTEeNbHOM
nporpaMmmel B cootBerctBud ¢ PI'OC mo cmeumansHoctn  09.02.07
HNudopmanuonHblie cHCTEMbI U POrPAMMHPOBAHME

1.2. lesau u muiaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heab (uCUMIIAHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUTAHBI
«MaremaTka» HalpaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HarnpasieHHocTH OI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHHA 00mIe00pa3oBaTeJIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue TUCUUIIMHA UMeeT IIpu (popmupoBanuu u pa3sutun OK u
[TK



O01mue KOMIETEeHNHU

IInanupyemsie pe3ybTaThbl 00y4eHHS

O6mue!

JluCuuIIMHAPHbIE

OK 01. Beibupats criocoOsl
peuieHus 3aaa4
npodeccHnoHATEHOM
JESATeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHHE I[EHHOCTU
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTh K aKTUBHOH JCSITEIHLHOCTH
COLIMAJILHON

HAIIPAaBJICHHOCTH, CIIOCOOHOCTD HWHUIOUHUPOBATD,

TEXHOJIOTHYECKOM nu

[UIAaHUPOBaThb M  CaMOCTOSITENIBHO  BBIIOJIHSATD
TaKyO e TebHOCTb;

- HHTEpeC K pa3INYHbIM chepam
Mpo¢eCCUOHAIBHON IeATETHHOCTH,

OBnaneHne  yHUBEpPCAJIBHBIMH  Y4€OHBIMU

[M03HABATCIbHBIMHM JICHCTBHSMMU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- caMmocTosTeNnbHO  (QopmynHpoBaTh U
AKTyallU3UpOBaTh MPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK WIIN

OCHOBAaHHA MJId CpaBHCHMHA, KJ'IaCCI/I(i)I/IKaI_[I/II/I u

-BJIQJIETh METOJIaMH JO0KAa3aTeJIbCTB, AJTOPUTMAMU PEIICHUS
3ama4; ymMeHue (OpMYITHpPOBATH OIPENEICHUs, aKCHOMBI M
TEOpPEMBbI, TMPUMEHATh HX, MPOBOJAUTH JIOKAa3aTeIbHBIC
paccyX/1eHUsl B X0JI€ pELIeHMs 3a/1a4;

- YMeTh ONEepPUPOBATH MOHATUSAMU: CTENEHb YHCIA, JIOTapuhm
4ycla; yMEHHE
npeoOpa3oBaHus BBHIPAKEHUHN CO CTEMEHSMHU U Jorapudmamu,

npeoOpazoBaHus APOOHO-PAIMOHATBHBIX BBIPAXKECHHIH;

BBITIOJIHATh  BBIUMCICHHE 3HAQUCHUH U

- yMETb  ONEpHUpPOBaTh  MOHATUAMH:  PALMOHAJIBHEIE,
MppaLMOHAIIBHEIE, IIOKa3aTebHBIE, CTEIICHHBIE,
jgorapuMuyecKkre, TPUTOHOMETPUYECKHUE  ypaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;
- YMeTh ONEpHpPOBaTh MOHATUAMHU: (DYHKIMS, HENpepbIBHAS
¢byHKIMSA, nepBooOpasHas, OMNpeAeTIeHHBbIH
UHTETpaJl; YMEHUE HaXOAUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YS CIIPaBOYHBIE MAaTepUAJIbI; HCCIIEI0BATh B

IMpoun3BoaHasA,

MPOCTEHIINX CaydasiX (YHKIMH Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIINEe W HAUMEHbIINME 3HAYeHWs] (YHKIMHA; CTPOUTH

1 Yka3blBalOTCA NMMYHOCTHbIE M MeTanpeameTHble pedynbtaTel M3 ®FOC COO (B nocnegHer pegakuum ot 12.08.2022) B oTrnaronsHon dopme, hopMupyembie
o6LeobpasoBaTenbHON ANCLMNIMHON
2 OucuunnuHapHble (NPeAMETHbIE) pe3ynbTaThl YKasbiBaOTCA B COOTBETCTBMU C UX NOSHbIM nepedHem Bo PrOC COO (B nocnepHen pegakumm ot 12.08.2022)




000011IeHH S

- OompeneNsATh IENU JEATCIbHOCTH, 3ajaBaTh
HapaMeprI 148 KpI/ITepI/II/I HUX JOCTUKCHUA,

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUNS B
paccMaTpUBACMBIX SBICHHSX;

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJILTATOB MIENISM,

OLCHUBATb PUCKU HOCJICI[CTBI/Iﬁ JACATCIIbHOCTH,

- Ppa3BHUBATb KpPCATHBHOC MBINIJICHUC IIpH
PCIICHNH )KU3HCHHBIX HpO6JICM

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- BJIAJICTh HaBBIKAMU y4eOHO-

MCCJIE0BATEIBCKON U NMPOEKTHOM IEATEIbHOCTH,
HaBBIKAMU pa3peleHus mpobiem;

- BBIABJIATH NPUYUHHO-CIEACTBEHHBIE CBSI3U U
aKTyaJIu3upoBaTh 3a/ady, BBIJBUTATb THIIOTE3Y
€€ pelleHMs, HaxXOAUTb apPryMEHTbl  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIEHUH, 3a/laBaTh
napaMeTpsl U KpUTEPUU PEIICHHUS;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PEILICHUS
3ala4l pe3ysbTaThl, KPUTUYECKH OLICHMBATH MX
JIOCTOBEPHOCTb, IIPOrHO3MPOBaTh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETb MIEPEHOCUTh 3HAHUS B
MO3HABATEIIbHYI0 M  IPaKTUYECKYl0 00JacTH
KU3HEJESATENIbHOCTH;

- yMeTb HMHTETpPUpPOBaTh 3HAHUS M3 Pa3HBIX

MPEAMETHBIX 00J1acTel;

rpa@uKd  MHOTOYJICHOB C  HMCIOJB30BaHHWEM  arapara
MaTEeMaTHYeCKOTO aHauu3a; MPHUMEHATh MPOU3BOJHYIO TIpU
pelieHnH 3aJad  Ha  JBWKEHHE, pemarh [IpakTuko-
OPUEHTUPOBAHHBIC 3a7aud HAa HAWOOJBIINE W HAMMEHBIIUE
3HAUYCHUS, Ha HAXOXKJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPHUPOBATh MOHATHAMH: palldoHaIbHAs (DYHKIHUS,
byHKIHS, byHKIHS,

norapumuueckas QyHKIMs, TPUTOHOMETPUYECKHE (PYHKIINH,

[IOKa3aTeJIbHast CTEIEHHas
oOpatHble (YHKIHW; YMEHUE CTPOUTH Tpa(UKH HM3YIEHHBIX
(GyHKINH, UCTIONB30BaTh TPa(UKH MPU U3yYCHUU MIPOIIECCOB U
3aBUCHUMOCTEH, MpH pelIeHUH 3aJad U3 JPYrux YydeOHBIX
IPEeIMETOB W 33Jad W3 PEAIbHOM KU3HU;

(1)0pMy.]'IaMI/I 34aBUCUMOCTH MCIKAY BCIIMUNHAMU

BbIpaXXaTb

- YMeTb pellaTh TEKCTOBbIE 3a/layd pa3HbIX THUIOB (B TOM
quciae Ha MPOLEHTHI, JOJIM M YacTH, Ha JBH)KEHHUE, paboTy,
CTOMMOCTb TOBapOB W YCIYI, HaJOrH, 3aJadd W3 00JacTh
yIIpaBJICHUS
COCTABIISITh  BBIPAXKCHHUS,

JUYHBIMH W CeMEWHBIMM  (DUHAHCAMM),

YpaBHEHHUs, HEPAaBEHCTBA U UX
CHCTEMBl II0 YCIOBHIO 33JayM, MCCIEJOBATh IOJyYCHHOE
peleHne ¥ OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTaTOB;

- YMETb ONepUpPOBaTh MOHIATUAMU: CpeaHee apu(METHUECKOE,
MenuaHa, HauOoJblllee W HauMEHbllee 3HAYEHUs, pa3Max,
JMCTIepCUs, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE UHTEPIPETUPOBATh  MH(POPMALHIO,
Mpe/ICTaBIeHHYI0 B TaOiMuIax, Ha Jauarpammax, rpadukax,

OTPaXaIoIlyl0 CBOICTBa pealbHBIX MPOIECCOB U SBIICHUM;

HU3BJICKATh,

MPEACTABIATH MHPOPMAIIHIO C TIOMOIIBIO TAOJHI] ¥ JHATPaMM;

ucciaeaoBarb CTaTHCTHYCCKHUE JaHHBIC, B TOM 4YHCIE C




- BBIABHUT'AaTh HOBBIC nacu, npeajiaratb

OpI/II‘I/IHaJIBHBIe IIOAXO0AbI U pCH_ICHI/ISI;
51 COCOOHOCTH UX  UCHOJIB30BAHUA
[I03HABATEILHOM U COIHAILHOM IPAKTHKE

B

NpUMEHEHHEM TpaHuyecKuX METOJOB U  DJICKTPOHHBIX
CPEICTB;

- YMEThb OINEpPUPOBaTh IOHATUSMM: CIIy4alHbBI ONBIT U
Clly4aifHOe COOBITHE, BEpOSITHOCTh CIYYallHOrO COOBITHS;
YMEHUE  BBIYMCIATH BEPOATHOCTH C  HCIOJIb30BAHUEM
rpadUyecKux METOJOB; MPHUMEHSTh (DOPMYNBI CIOXKEHUS U
YMHOXEHHS BEpOSITHOCTEH, KOMOMHAaTOpHbIE (aKThl U
GbopMyIBl TIpH pELMICHWH 337ad; OICHWBATh BEPOSTHOCTH
peabHbIX  COOBITMH;  3HAKOMCTBO  CO  CIIy4allHbIMH
BEJIMYMHAMU; YMEHHME [PUBOAMUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBLIIMX YHUCENl B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETh ONEpUPOBATh NOHATUSAMU: TOUKA, MPsAMasi, IIIOCKOCTbD,
IPOCTPAHCTBO, ABYTPAHHBIN YIOJ1, CKPEIIMBAOILNECS MPSIMbIE,
NapaJyieIbHOCTh U NEPHEHAMKYISPHOCTh  MPSMBIX U
IJIOCKOCTEH, Yrol Mexay HpsSMbIMHU, YIOJd MEXAYy HpsIMOW U
IIJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSMH, PACCTOSTHUE OT TOYKH
70 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMU, PAacCTOSHUE
MEX1y IUIOCKOCTSIMH; YMEHHME MCIIONb30BaTh NPU PEIICHUU
3aa4 M3ydyeHHblEe (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MHUPA;

- YMETb ONIIEpUPOBATH IOHATUSAMHU: MHOTOIDAaHHHUK, CEUYECHHE
MHOTOTpaHHUKa, KyO, mapajuiefienunen, npusMa, Mupamuaa,
¢urypa u TMOBEPXHOCTHh BpAallICHHUs, MWIWHIDP, KOHYC, IIap,
cbepa, ceueHnus GUTYphl BpalieHUs, INIOCKOCTh, Kacaromascs
chepbl, IIMHApA, KOHyca, IUJIOWAAb  IOBEPXHOCTHU
MUpaMHIbl, TPU3MBI, KOHYyCa, LWIMHJIpa, IJIoWaab chepsl,
00beM Kyba, MPSIMOYTOJIBLHOTO MapajuieNenuIieia, TupaMUIbl,




NpU3MbI, LWIMHApPA, KOHYCa, IIapa; YMEHHE H300paxarh
MHOTOTPAaHHUKU U TIOBEPXHOCTH BpALIEHUS, UX CEUEHUS OT
PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHE PAclO3HABATh TPABUIIBHBIE MHOIOIPaHHUKH;

YMETh ONEPUPOBATh NOHATHUAMM: JABH)KCHUE B IPOCTPAHCTBE,
noJo0Hble  (GUrypsl B IPOCTPAHCTBE;  HUCIOJIb30BAThH
OTHOIIIEHUE IIJIOMIAIeH MOBEPXHOCTEH U O0OBEMOB MOJAOOHBIX
¢buryp npu perieHuu 3a1ad;

- YMETb BBIYUCIATH NT€OMETPUUECKHE BEIUUMHBI (AJIMHA, YTOJI,
wiomaap, OO0bEM, IUIOHIAJb IOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETb ONEPUPOBATh IMOHATUAMU: NPSAMOYrOJbHAs CHCTEMA
KOOpAMHAT, KOOpAMHATBl TOYKH, BEKTOp, KOOpPJAUHATHI
BEKTOPA, CKAJSIPHOE ITPOU3BEACHUE, YIOJ MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEJICHNE BEKTOpA HA YUCIIO; HAXOINUTh
C TOMOUIbI0 H3Y4YEHHBIX (OPMYJ KOOPAMHATBHI CEPEIUHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKaAMU;

-yMeTh BBIOMpATh MOAXONALINI HW3YYEHHBIM MeTod s
peleHns 3aJayd, pacro3HaBaTh MaTeMaThdyeckue (QaxkTbl U
MaTeMaTHYeCKUe MOJENIM B HPUPOAHBIX MU OOLIECTBEHHBIX
SBJIICHUSAX, B MCKYCCTBE; YMEHHME IPUBOJUTH IPHUMEPHI
MaT€MaTHYECKUX  OTKPBITUM  POCCUHCKOM H  MHUPOBOM
MaTeMaTHYECKON HayKH

OK 02. Ucmons30BaTh
COBpPEMEHHBIEC CPEJICTBA
[MOMCKa, aHaJIN3a 1
MHTEpIpeTanuyu HHHOpMaIny,

B o0nacTu IeHHOCTH Hay4YHOTO MMO3HAHUSA:

-c(hopMHpPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,

- YyMETb ONEpUpOBaTh MOHATHAMH: paloHaldbHas (QyHKUHS,
MOKa3aTeabHas byHKIHS, CTEIEeHHas byHKIMS,
norapudmuueckas QyHKIMs, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpatHble (YHKIHMH; YMEHUE CTPOUTh TpapuKH HM3yYEHHBIX




1 MH(pOpMaIMOHHBIE
TEXHOJIOTUH ISl BBIIOJTHEHHS
3aad npodeccuoHaIbHON
eI TeTbHOCTH

OCHOBAHHOTI'O Ha JHUajiore

KYJBTYP,
CIIOCOOCTBYIOLIIETO OCO3HAHUIO CBOErO0 MECTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOW M YMUTATEIbCKOU
KYyJIbTYpbl KaK CpPEJCTBAa B3aUMOJEUCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHUC LICHHOCTH Haquoﬁ JCATCIIbHOCTH,

TOTOBHOCTh  OCYIIECTBIISITH ~ NPOCKTHYIO U
HCCIIEIOBATEIIbCKYIO JIESITEIIBHOCTh
WHWBUIYAILHO U B TPYIIIIE.

Osnanenue YHUBEPCAIbHBIMHU y4IeOHBIMH

MI03HABATEIbHBIMU JICHCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HABBIKAMH TOJY4YeHUs MHOOpMAIUK U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh TIOUCK, aHAIN3, CUCTEMATH3AIHIO U
WHTEPIIPETANNIO HH()OPMAIIHK Pa3INIHbIX BUIOB U
dbop™m mpeacTaBIeHNUS;

- cO37aBaTh TEKCTHI B PA3IMYHBIX (opMaTtax ¢
y4eTOM Ha3HaueHus HHpOpMalMK U IIEeTIEBOU
ayIUTOpPUHU, BBIOUpas ONTHUMAIBHYIO  (QopMy
MIPEJICTaBICHUS U BU3yaTH3aIUH;

- OLICHHMBATh

uHopMaIuy,

JIOCTOBEPHOCTb,  JIETUTUMHOCTD
€€ COOTBETCTBUE IPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpeJICTBa MHGPOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peIHIeHUU

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX n

(GyHKIMH, UCTIONB30BaTh TPaQUKH MPU U3YYSHUHU MTPOIIECCOB U
3aBHCUMOCTEH, TpU peIIeHUH 3a]ad M3 JPYTUX YueOHBIX
NpeaIMETOB W 3aJad M3 pEalTbHOM JKW3HHU; BBIpAXaTh
(dopMynamMH 3aBUCHMOCTH MEXIY BETHYMHAMH;

- YMETh ONIEPHPOBATH MOHATHIMU: TOXJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHNe,  ypaBHEHHE,  HEPABEHCTBO,

ypaBHeHI/Iﬁ H HCPABCHCTB, PABHOCHUJIIBHOCTDH ypaBHeHHﬁ,

CHUCTCMa
HEPAaBCHCTB MW CHCTCM, pPalMOHAJIBbHBIC, HPPALMOHAJIBHEBIC,

ITOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(bMI/I‘-ICCKI/Ie,

TPUTOHOMETPUYECKUE YPAaBHEHHUsI, HEPAaBEHCTBA U CHUCTEMBI,

YMETh pelulaTb ypaBHEHUs, HEPAaBEHCTBA U CHCTEMBI C

IIOMOIIIBIO Ppa3INIHbIX IIPpUECMOB; peuIaTh YpaBHCHUA,
HCpaBCHCTBA MW  CUCTCMbI C IIApaMCTPOM; IMPUMCHATDb
YpaBHCHU, HCPABCHCTBA, HUX CHUCTEMblI [JIsI PCHICHUSA

MaTeMaTUYeCKUX 3a/ad W 3aJady M3 pa3jMuHbIX oOnactei
HayKH{ U PEaIbHOW KU3HH;

- yMeTh CBOOOJHO OIEPHUPOBATH TIOHSATHSIMHU: JBIIKEHHE,
MapayieIbHbIi  TIepEeHOC, CHUMMETPHS Ha IUIOCKOCTH H B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHue  mMoa00us,
noJJ00HbIe (PUTYPBI; YMETh PACIO3HABATH PaBHbIE M MOJO0HbBIE
¢Gurypsl, B TOM 4HuClieé B IPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMETh HCIOJIb30BaTh T€OMETPUYECKHE OTHOLICHUS, HaXOIUTh
reOMETPUYECKUE BEJIIMYMHBI ([UIMHA, Yrojl, IUIONaab, 00BeM)
IpU pELIeHUH 3ajad M3 JPYrHX Y4eOHBIX NPEeIMETOB U W3

peanbHOM KU3HU




3aa4 C  COOJIIOAECHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,

OpTraHHu3allMOHHBIX

pecypcocoepexeHus,
HOPM  MH(MOPMAIUOHHO

TUT'CHBI, IPpaBOBLIX n

STHYECKUX  HOPM,
0€30I1aCHOCTH;

- BIIQJICTh HABBIKAMU DPACIIO3HABAHHS M 3alUTHI
uHpopmarnuy, HWHPOPMAIMOHHON OE30IaCHOCTH

JINYHOCTHU

OK 03. IlnanupoBars u
[peaTM30BbIBATH COOCTBEHHOE
npodeccroHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peAPUHUMATENBCKYIO

e TeIbHOCTD B
podeccuonanbHOi chepe,
MCTIOJTB30BATh 3HAHUS 110
(b1HAaHCOBON I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYaIHsIX

B obnacTu yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
-- c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO MOBEICHHUS;

- CIIOCOOHOCTD OIEHUBATh CUTYAIMIO U TPUHUMATH
OCO3HAHHBIE  pEUIeHHs,  OPHEHTHUPYACh  Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHWE JHMYHOTO BKJIaJa B TMOCTPOCHUE
YCTOMYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTEIISM
U (UIM) IpYrUM 4Yj€HaM CEMbH, CO3JIaHUI0 CEMbH
HAa OCHOBE OCO3HAHHOTO TMPHUHATHS IIEHHOCTEU
CEMEMHON KU3HU B COOTBETCTBUU C TPAJAUIIUIMU
HapozaoB Poccuu;

OBnaseHrue yHUBEPCATbHBIMU  PETYISTHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHMU3aIIUS:

- CaMOCTOSTEIHHO OCYIIECTBIIATE MMO3HABATEIIBHYIO
JESITCIIBHOCTD, BBISBIIATH IMPOOJIEMBI, CTaBUTh M
dbopmyaupoBaTh cOOCTBEHHBIE
00pa3oBaTeNbHON JIEATENHHOCTH M KU3HEHHBIX

3aga4un B

- YMETb  OIEpUPOBaThb  IOHATUSAMHU:  palMOHAJIbHBIC,
UPpALMOHAJIBHBIE, IIOKa3aTeNbHBIE, CTEIICHHBIE,
JOrapu(pMHUUECKUe, TPUTOHOMETPUUYECKHE YpaBHEHHsS U

HEPaBEHCTBA, X CUCTEMBI;
- YMeTh ONEepUPOBATH MOHSATHUSIMHU: MHOTOTPAHHHK, CEUCHUE
MHOTOTpaHHMKa, KyO, Mapajuieienune, npusMa, Mupamuaa,
(durypa m TMOBEPXHOCTHh BpAIlEHUS, WIMHAP, KOHYC, IIap,
ctepa, ceueHus: GUTypsl BpalleHUs, MJIOCKOCTh, Kacaromascs
chepsl, IWIMHApPA, IIONIaab
MUPaMUJIbI, TPU3MBI, KOHYCa, IWIMHApA, TJIOMAIs chepsl,

KOHYCa, MTOBEPXHOCTHU
00beM Ky0a, MpsIMOYTOJIbHOTO Mapajliesienunesa, MupaMuIsl,
OpU3MBbI, IWIMHApa, KOHYyca, Ilapa; yMEHHe H300pakaTh
MHOTOTPaHHMKU M TIOBEPXHOCTH BpAICHUS, UX CEUEHUS OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMETh paclo3HaBaTb CUMMETPUIO B NPOCTPAHCTBE;
YMETb pacro3HaBaTh paBUIbHbIE MHOTOTPAHHUKH;

- YyMETh ONEpUPOBATh MOHATHIMH: MPAMOYTOJbHas cHUCTEMa
KOOpJMHAT,
BEKTOpa, CKaJsIpHOE MPOU3BEICHHE, YroJl MEXIY BEKTOPAMH,

KOOpJAWHATBI  TOYKH, BCKTOD, KOOPAHNHATBL

CyMMa BCKTOPOB, IPOU3BCACHNC BCKTOpPA HAa YUCIIO; HAXOIHUThb
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CUTYaLUsX;
- CaMOCTOATEJIBHO COCTAaBIATh IUIAH PELICHHUS
npoOJIeMbl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;
Croco0CTBOBaTh (hOPMUPOBAHHUIO U IPOSBICHUIO
IIMPOKON 3pYAMLIMU B Pa3HBIX OOJIACTSX 3HAHHM,
IIOCTOSIHHO IOBBIILIATh CBOM 00Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh INpPHUEMBl pe(IEKCUU Ul OLIEHKU
CUTYyallU{, BBIOOpA BEPHOTO pEILICHMS;

- yYMeTb OILICHMBaTb PUCKM U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHUKCHHUIO;

B) SMOLIMOHAJILHBIN MHTEJUIEKT, MpeInoararui
c(hOopMUPOBAHHOCTD:

BHYTpEHHEN MOTHBAIIHH, BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTHKECHHMIO LeJIM M YyCIeXy,
ONTUMHU3M, VMHUIMATUBHOCTD, yMEHHE
JENCTBOBATH, UCXO U3 CBOUX BO3MOYKHOCTEN;

- SMIATHUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh
OMOLIMOHAIBHOE COCTOSIHME JPYI'MX, Y4YUTHIBATH
€ro IpH  OCYUIECTBIEHMH  KOMMYHMKAIUH,
CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

- COLIMATIbHBIX HaBbIKOB, BKJTFOYAIOLTIX
CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JIObMH, 3a00TUTHCS, MPOSBIATH HMHTEPEC U
paspemarh KOH()IUKTHI

C TIOMOIIBIO HW3YYEHHBIX (OPMYNI KOOPAMHATBHI CEPEIHHBI
OTpE3Ka, PACCTOSHUE MEKY IBYMsI TOYKAMHU
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OK 04. O¢ddextuBHO
B3aMMO/ICVICTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH1e

FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOOIIPEJICIICHHIO;
-OBJIAJICHUC HaBBEIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COIMaIbHOU
IeITEIIbHOCTH,

OsgnageHue YHUBEPCATbHBIMH
KOMMYHHUKATHUBHBIMU JCHCTBUSIMHU:

0) cOBMECTHasl €SI TEIIbHOCTD:

- TMOHMMAaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- MPUHUMATH II€JIM COBMECTHOW JESATEIHHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€e JOCTIDKEHMIO. COCTaBJISITH IUIAH JEHCTBHH,
pacrpeaensiaTh poiu ¢ y4eTOM MHEHHH YJaCTHUKOB
00CyXJaTh pe3yibTaThl COBMECTHOM paboTHI;

- KOOPJIWHUPOBaThH U BBINOJHATH paboTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIIATh TMO3UTHBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalUSX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBITh
WHUIIMATUBHBIM.

OBnajeHue YHUBEPCATBHBIMU  PETYISATUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- IpU3HABAaTh CBOE MPABO W MPaABO JAPYTHX JIIOICH

- yYMETb OIEpUPOBATh IIOHATHUAMM: CIyYalHBIA OIBIT U

clly4yallHO€ COOBITHE, BEPOSTHOCTH CIY4alHOTO COOBITHS;

YMCTb BBIYUCIIATH BCPOATHOCTDH C HCIIOJIB30BaAHHUEM

rpadUyecKux METOJOB; MPHUMEHSITh (DOPMYNBI CIIOXKEHUS U
YMHOXEHHSI  BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(dbopMyNbl TIpU peHIeHUH 3a]la4y; OICHUBATh BEPOSITHOCTH
pealbHbIX  COOBITUH;  3HAKOMCTBO  CO  CIy4YailHBIMU
BEIMYMHAMH; YMEHHUE TPUBOJUTH IPUMEPHI

3aKOHAa OOJIBLIMX YHUCENl B MPUPOAHBIX M OOIIECTBEHHBIX

IMPOABJICHUA

SABJICHUAX
- YMCTb CBO6OI[H0 OIICPpHUPOBATH MOHATHUAMU: CTCIICHDL C LCJIBIM
CTCIICHb C

IIOKa3aTcCJICM, KOPCHb HaTypaHLHOfI CTCIICHHU,

palliOHAJIbHBIM I10Ka3aTCJICM, CTCIICHb C JEUCTBUTEIBLHBIM

(BeleCTBEHHBIM) IIOKa3aTesaeM, JOorapugm uucia, CHUHYC,
KOCHHYC U TaHT'€HC POU3BOJIBHOIO YHCIIA;

- yMeTh CBOOOJHO OINEPHPOBATH TOHATHAMH: TpapuK
¢byHkuy, oOpaTtHass (QYHKIUS, KOMIO3UIMUS (DYHKUUH,
nuHeWHas (QYHKIOMS, KBaapaTudHas (QYHKIOWSA, CTETICHHAs
GyHKIHS C [eJIbIM  [OKa3aTelieM, TPUTOHOMETPHYECKUE
¢byHkuuu, oOpaTHble  TPUTOHOMETpHUYECKHE  (YHKIHUH,

nokasaresbHas U Jorapupmudeckas QyHKIUH; YMETb CTPOUTH
rpa¢uky GYHKUMH, BBIIOJHATH HpeoOpa3oBaHUs rpaduKoB
bymKmii;

- yYMEThb HCIIOJIb30BaTh Ipaduku (GYHKUUN JUIST WU3Yy4eHUs
MPOIIECCOB M 3aBHCHMOCTEH TPU PEUICHWW 3a7ad u3 JPYTHX
y4eOHBIX TPEAMETOB W W3 PEATbHOW KHW3HH, BBIPAXKaTh
(dbopMyIamMu 3aBUCUMOCTH MEXKTy BETHUYNHAMH,

- CcBOOOIHO ONEpPUPOBATh MOHATHSAMH: YETHOCTh ()YHKIIWH,
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Ha OIIMOKMU;
- pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHp C
MO3ULIMU IPYTOr0 YeT0BEKa

NEPUOJUYHOCTh  (PYHKIMHM, OTPaHUYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh (DYHKIIMH, dKCTpEeMyM (PYHKIIUH, HanOoJbIIee
U HauMeHbIlee 3HaYeHHs (YHKIMHA Ha MPOMEKYTKE; yMETh
IPOBOJNTH UCCIIEIOBaHUE (DYHKIINY;

- YMeTh HCIOJb30BaTh CBOWCTBA W Tpaduky GYHKIMHA I
pelIeHns] ypaBHEHUH, HEPaBEHCTB M 3aJad C IapaMeTpaMu;
n300paxkatb Ha

KOOp)IPIH&THOﬁ IINIOCKOCTH  MHOXXCCTBA

pELLIEHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh yCTHYIO
1 TMCbMEHHYIO
KOMMYHHUKAIMIO HA
FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOEHHOCTEH
COIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0mactv 3¢TETHYECKOrO BOCITUTAHUS:
- OCTCTHYCCKOC OTHOIICHHWE K MHUPY, BKIIIOYasa

OCTCTUKY 6BITa, HAaYYHOTO W  TEXHHUYECKOI'O

TBOpYECTBa, CIOpPTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CHOCOOHOCTh BOCHPHUHUMATH PA3IUYHBIE BUIbI
HCKYCCTBa, TPAIUIIMA U TBOPYECTBO CBOETO H
JIpYrUX  HapOJOB, OIIYyIIATh
BO3JICMCTBHE UCKYCCTBA;

OMOIMOHAJIBHOC

- Y6€)K)I€HHOCTI> B 3HAYUMOCTH AJIA JIMYHOCTH U
O6H_ICCTBa OTCYCCTBCHHOTI'O MHPOBOT'O
HCKYCCTB4A, STHUYCCKHUX KYJIbTYPHBIX Tpa)lI/II_II/Iﬁ u
HapOAHOI'O TBOPUCCTBA,

u

- TOTOBHOCTb K CAMOBBIPA’KCHHUIO B PAa3HbIX BHUAAX

UCKYCCTBa, CTPEMJICHHE TMPOSIBISTh KadecTBa
TBOPYECKOM JINYHOCTH;
OsnageHue YHUBEPCAIbHBIMU

KOMMYHUKAaTHBHBIMHU }IGI\/'ICTBI/ISIMI/IZ
a) o0rieHue:
- OCYIIECTBIISITh KOMMYHHUKAIIMM BO BcexX cdepax

- YMETb ONEepPUpPOBATh MOHATUSAMH: CpeHee apupMeTHIECKOe,
MeaMaHa, HauOoJiblliee U HaMMEHbIlee 3HAYEHUs, pa3Max,
JTUCTepCcusi, CTaHAAPTHOE OTKIOHEHHME YHCIOBOTO Habopa;
YMEHHME  U3BJIEKaTb, MHTEPHPETUPOBATH  WH(OpPMAIIHIO,
IpEJCTaBICHHYI0 B TalOnuIax, Ha Juarpammax, rpadukax,
OTPaXKaroIlyl0 CBOMCTBA pEaJIbHBbIX IPOLIECCOB W SIBJICHUMU;
MIPECTaBIATh UH(GOPMAIIUIO C TIOMOIIBIO TA0JIHIL U TUarpaMM;
HCCIEA0BaTh CTAaTUCTUYECKHME [JaHHBIE, B TOM 4YHCIE C

MPUMEHEHUEM TIpaUyecKuX METOJ0B U  BJIEKTPOHHBIX
CPEACTB;

- YMETb ONEPUPOBATH MOHATUAMHU: TOUKA, NPsAMAas, MIIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAHHBIM YroJj, CKPEIMBAIOIIUECS MIPSIMBIE,
NapajuIeIbHOCTD MIPSIMBIX
IUIOCKOCTEM, yroJl MeXAy NpPSMBIMHU, YIOJ MEXAYy IpsIMOU U
IJIOCKOCTBIO, YTOJI MEX]TY IIIOCKOCTSMHU, PACCTOSIHUE OT TOUKH
N0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMU, PacCTOSHUE

MCKAY IJIIOCKOCTSMHU,

u MNEPNCHAUKYIIAPHOCTD )51

- YMETh HUCIIOJIb30BaTh NPU PEIICHUHU 33/1a4 U3YYEeHHbIE (DaKThI
W TEOpEeMBbl IUIAHUMETPHUH; YMEHHE OLICHUBAaTh pPa3Mephl

00BEKTOB OKPYKAIOIIEro MUpa
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KU3HU;
- pacnio3HaBaTh HEBEpOAIBbHBIE CPEJCTBA OOIICHHUS,
MOHUMATh  3HAYCHHE

COMaJIbHBIX 3HAaKOB,

pacrno3HaBaTh MPEOCHUIKU KOH(IUKTHBIX
CUTYallui U cMsr4aTh KOH(IUKTBHI;
- pa3BepHYTO U JIOTUYHO H3JaraTh CBOI TOUYKY

3pCHUs C UCITIOJIB30BAHUCM A3BIKOBBIX CPCIACTB

OK 06. IIposBasaTh

rpak JTaHCKO-TIATPHOTHYECKYIO
[O3UIINIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
001IeUeIIOBEYECKUX
[ICHHOCTEH, B TOM YHCIIE C
[YIE€TOM TapMOHHU3AIIH
MEKHAITMOHAIBHBIX H
MEXPEITUTHO3HBIX OTHOIICHUH,
[IPUMEHSTH CTAaHIAPTHI
AQHTUKOPPYIIIUOHHOTO
[OBEICHUS

- OCO3HaHME  OOyyarolMMHUCS  POCCHICKON
IPaKIaHCKOW MJIEHTUYHOCTH;

pa3BuUTHE  BHYTPEHHEHU
NO3ULUU JyXOBHO-

HPaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickoi

- HeJICHAIIpaBJICHHOC

JINYHOCTHU Ha OCHOBC

CDeI[epaI_II/II/I, HCTOPUYCCKUX U

KYJIBTYPHBIX TpPaguliii, GOPMUPOBAHUE CHUCTEMBI

HallMOHAJILHO-
3HAYMMBIX I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AHTHUKOPPYIMIIMOHHOTO MHPOBO33pPEHHS,

[IPAaBOCO3HAHUS,  JKOJOTMYECKOHW  KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTH KUZHEHHBIE
IUIaHBI;

B yactu rpaxaaHcKoro BOCIUTaHUS:

- OCO3HaHHE CBOUX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, yBa)K€HHE 3aKOHA U ITPABOMOPSIIKA;
- TIpUHSTHE

TpaaAUIIUOHHBIX HalmMOHAJIbHBIX,

06meqen03equKHx T'YMaHHUCTHUYCCKUX n

JAEMOKPAaTUUICCKHUX HCHHOCTeﬁ;
- TOTOBHOCTbH

IMPOTHUBOCTOATH nacoJIOrnmu

AKCTPEMHU3MA, HaIlMOHAJIM3Ma, kceHodoouwu,

JAUCKPUMHUHALIUA T1O0 COLMUAJIBHBIM, PCIUTHO3HBIM,

- YMEeThb pellaTh TEKCTOBbIE 3aJjaud pa3HbIX TUIIOB (B TOM
Yucae Ha MPOLEHTHI, JOJIM M YacTH, Ha JBH)KEHHUE, paboTy,
CTOMMOCTh TOBApOB W YCIIYT, HAaJOTH, 3adadyd u3 001acTu
yIpaBJIeHUs]  JIMYHBIMM W CEMEHHBIMH  (UHaHCAMM);
COCTaBJISITh BBIPAKEHHUS, YypPaBHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCIIOBUIO 3aJaud, MCCIEN0BaTh IIOJY4EHHOE
pellIeHre U OLEHUBATh IPaBI0NOJ00HOCTh PE3YIbTATOB;

- *ymemsv onepuposamv NOHAMUAMU. OnpeoeleHue, aKcuomd,
meopema, cieocmeue, C80UCMB0, NPUSHAK, OOKA3AMeNbCmeo,
PABHOCUNbHLIE  (DOPMYIUPOBKU;  YMeMmb  (POoOpMYIuposams
obpamnoe u NPOMUBONOJIONCHOE YMBEPICOEHUEe, NPUBOOUMb
npumepvl U KOHMPHpUMEp®l,  UCNONb308AMb  MEMOO
mMamemamuyeckou UHOYKYUY, Npo8ooums O00Ka3amenbHbvle
paccysicoenus npu pewlenuu 3a0ai, OYeHUus8amov J102UYECK)IO
NpAGUILHOCIb PACCYICOCHUL,

- *ymems c80600HO onepuposamu NOHAMUAMU:
nocne008amenbHOCMb, apugmemuueckas npoepeccus,
2eomempuyeckas — npozpeccus, OeCKOHeuHO  YObleaowds
2eoMempuyecKast npoepeccus; ymembo 3adasambo
nocne008amenrbHOCmu, 6  MOM — Yucie ¢  NOMOWbIO
PEKYPPEeHMHBIX POpMYIL;

- *ymemsv 6viOUpamsv noOX00AWUL MemoO O peuleHus:
3a0a4u; NOHUMAHUE 3HAYUMOCIU MAMEMAMUKU 6 U3YYeHUU
NPUPOOHBIX U 0OWECTNBEHHBIX NPOYECCO8 U A6JeHUL; YMemb
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pPacoBBIM, HALIMOHAJILHBIM IIPU3HAKaM;
- TOTOBHOCTb BECTH COBMECTHYIO JACSTEIIBHOCTH B
MHTEpecax TPaKIAHCKOTO OOIIECTBa, Y4aCTBOBATH
B caMOyIlpaBjieHMH B 00mIe00pa3oBaTeIbHOM
OpraHu3auu u JIETCKO-FOHOLIECKHUX
OpraHu3anusx;

- YMEHHME B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX (PYHKIUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMaHHTApPHOM U BOJIOHTEPCKOU
JIeSATEIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHUS:

- cpOpMHUPOBAHHOCTh POCCUUCKOW T'pakIaHCKOU
UJEHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoxy, 4yBCTBA  OTBETCTBEHHOCTH  IIepef
Ponunoii, ropiocty 3a cBOM Kpaid, cBor0 Poauny,
CBOM fA3BIK M KYJbTYpPY, IIPOLIJIOE M HACTOSILIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM
CUMBOJIaM, HUCTOPUYECKOMY U  IIPUPOJHOMY
HACIIEIUI0, NaMATHUKaM, TPAAMIMUSAM HapOIOB
Poccun, nmoctmxenusm  Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYE;

- uaeiiHas  yOEeXIEHHOCTb, TOTOBHOCTh K
CIIYXEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

OCBOEHHBIE  OOYYaIOIIUMUCS  MEXIpPEeIMETHBIE
MOHATUS W YHUBEpCAJbHbIE y4yeOHblE JEeHCTBUS

PAacno3nasams — NposAGleHUe  3aKOHO8 — MAmeMamuku 8
uckyccmee, ymems HPUBOOUMb NPUMEPLL MAMEMAMUYECKUX
OMKPLIMUL POCCUUCKOU U MUPOBOT MAMEMAMUYECKOU HAYKU
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(perynsITUBHBIE, IT03HABATECIIbHBIC,
KOMMYHUKaTUBHbIE);

- CIIOCOOHOCTh ux HCIIOJIb30BaHUS B
MO3HABATCIIBHOH M COIMAJIBHOH  IPaKTHKE,

TOTOBHOCTb K CAaMOCTOATEIbHOMY IUIAHWPOBAHUIO
U OCYUIECTBJIICHHIO  y4eOHOMU
OpraHu3aly  y4eOHOro  COTpyIHUYECTBa C

JACATCIIbHOCTH,

MeJaroru4ecCKuMu pabOTHUKAMU U CBEPCTHUKAMH,
K y4acTUIO B TIOCTPOCHUU WHJMUBHUIYATHHOU
00pa30BaTebHOIN TPAEKTOPUH;

- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATEIBCKOM, MPOEKTHON U COMATIBHOMN
JIeSITEILHOCTH

OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKPYKAOLIEH
Cpelbl, pecypcocOepexeHH IO,
[IPUMEHSTH 3HaHUsI 00
M3MEHEHUHU KIIuMarTa,
[IPUHIUIIBI OEPEXKIINBOTO
[PON3BO/ICTBA, 3P (HEKTUBHO
NICHCTBOBATDH B UPE3BbIYaHBIX
CUTYyalUsAX

- HE TNpPUHUMATh JEWUCTBUA, MPUHOCSIINE Bpel
OKpYKaroIlei cpere;

- yMeTh
DKOJIOTUYECKHE IOCIEACTBUS MPEIIPUHUMAEMBIX

MPOrHO3UPOBATh  HEOJIAronpusiTHbIC
JIEHCTBHM, IPEAOTBPAILATh UX;

- PACHIMPUTDH OMBIT ACSITEIBHOCTH 3KOJOTUYECKOU
HaIpPaBJICHHOCTH;

- paspalaTbIBaTh IUIAH pELICHUs MpPOOJIEeMBbI C
YU4ETOM aHaJIM3a UMEKUIMXCA MaTepUaAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYIIECTBIATh  ILI€JICHANpPABICHHBIA  IMOUCK
nepeHoca CpeAcTB U CnocoOOB  JEWCTBUA B
poeCCHOHAIBHYIO CPEY;

- YMETh IIEPEHOCUTH 3HAHUS B MO3HABATEJIBbHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIIbHOCTH;

- YMCETb OICpUPOBATH IHNOHATUAMMU: Q)YHKHI/IH, HCIIPpCPbIBHAA

byHKIIHS,
WHTErpan; yYMeThb HaXOAWTh IMPOU3BOAHBIE SJIEMEHTApHBIX

IPOM3BOJHAs, IIEpPBOOOpA3Has, ONpPEIEICHHBIN
(yHKIMM, UCTIONIB3YS CITPABOYHBIE MAaTEpUAJIbl; UCCIIEIOBATh B
HpOCTGﬁHIHX cirydasax (1)YHKHI/II/I Ha MOHOTOHHOCTBb, HAXOIUTh
HauOOJbIINEe M HAUMEHbLIME 3HA4YeHUs (QYHKUUH; CTPOUTH
rpapuKkd  MHOTOWJIEHOB C  HCIHOJb30BAaHHWEM  ammapara
MaTEMAaTUYECKOTO aHalIu3a; NPUMEHATh IPOU3BOJIHYIO IIPHU
pellleHnn  3a7ad  Ha  JBIKCHHME, pellaTh  IPAaKTHKO-
OPHUCHTHPOBAHHBLIC 3aJJa4X Ha HauOOJIBIIINE W HAUMEHBIINE
3HA4YEHU, HAa HaXOXJIEHUE IIYTH, CKOPOCTU U YCKOPEHHUS;

- YMCTh OIICPUPOBATH MOHATUAMUA: ABHKCHUEC B IIPOCTPAHCTBE,
¢burypsl B  NPOCTPAHCTBE;

OTHOIIIEHUE TIIOMAIeH MOBEPXHOCTEH M O0OBEMOB TMOJMOOHBIX

oxo0HEbIE HCII0JI30BaTh

¢buryp npu perieHuu 3aaad;
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- MpeJjaraTh HOBBIE MPOEKTHI, OLICHUBATh UJEU C
MO3ULUHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

- J1aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTH
KOPPEKTUBBl B JI€ATEIBHOCTh,  OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEISAM

- YMETb BBIYUCIATH T€OMETPUUECKUE BEIMUUHBI (IJIMHA, yrod,
IWIOIaab, OO0bEM, IIJIOWAJb IOBEPXHOCTH), HCIOJIb3Ys
M3y4eHHBIE (POPMYIIBI U METOIBI
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 334
B T.4.

OcHoBHOe cojiep:KaHue 334
TEOpEeTUYEeCcKoe 00yUeHne 236
PAKTUYECKHUE 3aHSITUS 62
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (co/lep:KaHue 36
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

TEOpeTU4ecKoe o0yueHue 4
PAKTUYECKHUE 3aHSITUS 32

NuauBuayaabHbIi NPOEKT (0a/nem)™*

IMpomexxyTounas aTrecTanus (IK3aMeH)
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CITUTITHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHoOe U PodecCuoOHAIBHO-

HaumeHnoBanue pasaesio . | O0bem ®opmupyemble

OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYHMH)
1 2 3 4

Ocnoenoe cooepicanue

Pa3nen 1. [IoBTOpeHHe Kypca MAaTeMATHKH OCHOBHOM IIKOJIBI 18

Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia

Lenp u 3anaun bazoBble 3HaHMS W yMEHHS MO MaTeMaTUKe B MPOPECCHOHAIBHON U B

MaTEMaTHKU MpU IIOBCE/IHEBHOM J1€ATEIbHOCTH 2

OCBOCHUU CTICIMATBHOCTU | Kombunuposanmoe sauamue

Tema 1.2 Coaep:xanue yueOHOro MaTepuaJia

Yucna v BBIYMCICHUS. JeilctBust ~ HaA ~ MONOXKHUTEIBHBIMM M OTPULIATEIbHBIMU  YHCIIAMH,

Boipaxkenus u OOBIKHOBEHHBIMHU U ACCATUYHBIMU IpOOSMU. JIeHCTBUS cO cTeneHsIMHU, GOpMYIIbI 5

npeoOpa3oBaHus COKPAIIEHHOTO YMHOXEHHUSI.

. — IC(OM6u;tmpoeam1:oe6 3auamue OK-01, OK-02, OK03,

ema 1.3. oJep;kaHue yueOHOro MaTepuajia ) ) )

I'eomerpus Ha mmockoctd | [podeccHoHATbHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xanue oK 0(;16’ %I;OOS% oK
NPHUKJIATHOT0 MOAYJIf) ) ’
Bugapsl minockux ¢uryp u ux miomaab. [IpakTHKO-OpHEeHTHPOBAaHHBIE 3a/1a4d B
Kypce T€OMEeTpUH Ha TUIOCKOCTH

Tema 1.4 Conep:xanue yueOHOro MaTepuaJia

ITponienTHeIe BeuMCHeHus | [IpocThie MpOLEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCICHHS. CI0XKHBIE TPOIICHTHI 4
Ilpaxmuueckoe 3ansamue

Tema 1.5 Copepxanue yueOHOIro MaTepuasa

VYpaBHenus U HepaBeHCTBA | JImHEWHBIC, KBaIpaTHbIE, APOOHO-TMHEHHBIE YpaBHEHHS U HEPAaBEHCTBA 4

Hpaxmuttec:coe 3aramue

Tema 1.6

Conep:xanue yueOHOro MaTepuaJia
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CucreMpl ypaBHEHMH H

HEPABEHCTB

CriocoObl perieHusi CUCTeM JIMHEHHBIX ypaBHeHHH. [loHsTus: maTtpuna 2x2 u

3x3, omnpenenutens wmarpunbl. Mertong [aycca. Cucrembl HeTHMHEHHBIX

ypaBHeHUH. CHUCTEMBbl HEPaBEHCTB

KOM6uHup060HHO€ 3aHamue

Conep:kanue y4eOHOT0 MaTepuaJia

BxoaHoi KOHTPOJIb Breruucnennss u mpeoOpa3oBaHus. YpaBHEHHS M HepaBeHCTBA. ['eomerpus Ha 2
IJIOCKOCTH
Pa3nes 2 Ilpsimble ¥ JIOCKOCTH B POCTPAHCTBE. 18
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia
OCHOBHBbIE MOHATUS [Ipenmer crepeomerpun. OCHOBHbIE MOHATUSA (TOYKA, MpsAMas, IIOCKOCTb,
CTEpEOMETPHH. npoctpancTBo). OcHOBHBIE akcMOMbl cTepeomerpuu. llepecekaromuecs,
PacrionoxeHue NpsAMBIX U | apajulelbHble M CKpEIMBAIOLIMECS MpsMble. YTol MeXAy NpsSMbIMU B 5
IJI0CKOCTEH npoctpanctBe. [lepneHaukymsipHOCTh TpsIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypst
Kombunuposannoe sauamue
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia
ITapannensHocTs npsambIX, | [lapamnensHbie npsimas u mockoctb. Omnpenenenue. [IpusHak. CpoiicTBa (c
OpssMOM M IUIOCKOCTH, | okas3arenabcTBoM). Ilapamnenshble  minockoctd. Omnpenenenue. IIpusnak. OK 01, OK 03,
IJIOCKOCTEN CgoiicTa (¢ nokazaTenscTBoM). Terpasap u ero snemeHTsl. [lapamnenenunen u 4 OK 04, OK 07
ero oanemeHTbl. CBoicTBa MPOTHBOIOJIOKHBIX TIpaHed M JAMaroHaiei
napayuienenunena. [locrpoenune ceuenuil. Pemenne 3anau.
Kombunuposannoe sauamue
Tema 2.3. Conep:xxanue yueOHOro MaTepuaJia
[lepnieH IUKYISIPHOCTD [lepnienaukynsapusie npsimble. [lapannenbHple MpsMble, TEPIEHIUKYISIPHBIE K
MPSIMBIX, IPSIMOM U wiockoctd.  [IpU3HAaK  MEpNeHAMKYISAPHOCTH  HpSIMOM M IUIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEN HokazarenbctBo. [leprmenaukynsap W HakjioHHas. llepneHOUKyIspHBIE )
wiockocTd. [Ipu3HaK NEpHeHIuKYIIPHOCTH IUIOCKOCTEH. JlOKa3aTenbCTBO.

PaccrosiHus B mpocTpaHcTBe

KOM5uHup06(1HHO€ 3arAamue

Tema 2.4.

Conep:kaHue y4eGHOr0 MaTepuasia

20




Teopema o Tpex

Teopema o Tpex neprneHauKyisapax. [lokasarenbcTBo. Yroil Mexay NpsAMOU H

HEpIEHIUKYIIApax IUIOCKOCTBIO. YTO0JI MEX/1y IJIOCKOCTAMU 4
Kombunuposannoe 3anamue
Tema 2.5. IIpodeccnonabHO-OPHEHTUPOBAHHOE colepKaHue (conep:kanue
[TapannensHele, MPUKJIATHOTO0 MOYJIf)
MePIEeHIUKYIIAPHBIE, AKcHOMBI ~ cTepeoMeTpud. [lepneHAUKYISIpPHOCTh MPSAMOM U IJIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | MApalIeIbHOCTh TIBYX MPSIMBIX, NepHEHANKYISIPHBIX MJIOCKOCTH, 6
NEPIEHAUKYIIIPHOCTD IIIIOCKOCTEN
Ilpaxmuueckoe 3ansamue
Tema 2.6 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3anay. IIpsmelie u | PacnonoskeHue NpsMbIX U MJIOCKOCTEH B pocTpaHcTBe. [leprnenukynsapHoCTh U
TJIOCKOCTH B | IapaJIJIeJIbHOCTB NMPSAMBIX U IIOCKOCTeN. CKpelyBaromuecs npsiMble 2
MIPOCTPAHCTBE KonTpomnpHas padora
Paznen 3. KoopauHaTtsl 4 BEKTOPBI 18
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJia
JlexkapToBbl KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. [Ipocreiinme 3aqaun B KOOpAWHATAX.
npocrpancTBe. Paccrosnue | PaccrossHue MexTy IByMsT TOUKaMHU, KOOPAMHATHI CEPEIMHBI OTPe3Ka
MEXKLY  ABYMA  TOUKAMH. | ko mbunuposannoe sansmue 4
Koopaunarsel  cepennHbl
OTpe3Ka
Conep:xxanue yueOHOro MaTepuaJia OK-02, OK-03, OKO04,
BekTopel B mpoctpaHcTBe. ClOKEHHME W BBIUUTAHHE BEKTOPOB. YMHOKEHHE OK-07
Tema 3.2 BekTOpa Ha uucno. KomminanapHeie BekTopbl. CKalsipHOE MPOU3BEICHUE
BekTopsbl B mpocTpaHCTBE. | BEKTOPOB. PasnokeHue BEKTOpa IO TPEeM HEKOMIUIAHAPHBIM BEKTOpaM.
VYroa Mexay BEKTOpaMH. Koopaunatsl BekTopa, CKaJIsipHOE MPOU3BEIEHIE BEKTOPOB B KOOPAMHATAX, YOI 6

CkanspHoe mpou3BeIcHNE

MEXIy BEKTOpaMH, 0JI MEXIy TMpPSIMOM H IUIOCKOCTBIO 071 MEX]
b

BEKTOPOB TUTOCKOCTSIMHU. YpaBHEHHE TUIOCKOCTH. [ €oMeTprUecKuii CMBICT OTpeaeTUTeNs
2x2
Kombunuposannoe 3anamue

Tema 3.3 Copnepxxanue yueOHOIro MaTepuasa
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IIpakTuxo- IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coaeprKkaHue (conep:xanue
OpPUEHTUPOBAHHBIC 33]]a4l | MPHUKJIATHOTO MOTYJIs1)
Ha KOOPJAMHATHOU KoopauHatHass IIOCKOCTh. BpluncineHue pacCcTosHMM W IUIOAACH Ha 6
IIJIOCKOCTH 1ockocTd. KonmuecTBeHHbIE pacueTsl
IIpaxmuueckoe 3ansamue
Conep:kanue y4eOHOT0 MaTepuaJia
JlexapToBbl KOOpAMHATHI B pOCTpaHCTBE. BekTopsl B mpocTtpancTBe. CioxkeHue
U BBIUNTAHUE BEKTOPOB. YMHOXEHHE BeKTOopa Ha uucio. KommiaanapHble
Tema 3.4 BekTOpbl. CKallipHOE MPOU3BEJCHUE BEKTOPOB. PasiioxkeHue BeKkTOpa MO TpeMm
Pemenne 3anay. HEKOMIUIaHAapHBIM BekTopaMm. [Ipocreiimmue 3anaun B koopanHarax. KoopauHaTel 4
Koopaunats! 1 BEKTOPBI BEKTOPA, PACCTOSIHME MEXIYy TOYKaMM, KOOpPAMHAThl CEpPEAMHBI OTpE3Ka,
CKaJIIPHOE IIPOM3BEJIEHUE BEKTOPOB B KOOPJAMHATAaX, YroJI MEXKIY BEKTOpamH,
YroJI MEeXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEXY IUNIOCKOCTSIMU
Konmponvnasa paboma
Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUNH 40
Tema 4.1 Coaep:xxanue yueOHOro MaTepuaJia
Tpuronomerpuueckue Paguannas wmepa yrma. [loBopoT TOYKM BOKpYr Hadajga KOOPAMHAT.
(GyHKIMY DpOM3BOIBHOrO | OnpeneneHue CHHYca, KOCHHYCA, TAaHI€HCa M KOTAHTeHCa. 3HAKH CHHYCa,
yria, yncna. Paqnannas u | KocuHyca, TaHT€HCAa M KOTAaHT€HCAa IO YETBEPTSAM. 3aBHCUMOCTh MEXITY 4
rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO U TOT'O K€ yria
Kombunuposannoe 3anamue
Tema 4.2 Copepxanue yueOHOIro Mmarepuasa
OCHOBHBIC T c OK-01, OK-02, OKO03,
pUroHoMeTpuueckue ToxaecTsa. CUHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB OK-04, OK-05, OK-
TPUTOHOMCTPHICCKHE o ¥ - o.. DopMyIBl IPUBEICHUS 4 06. OK-07
TOXNeCTBA. DOPMYIIbI Kombunuposannoe sansmue ’
MIPUBEICHUS
Tema 4.3 Copaepxxanue y4yeOHOIro MaTepuasa
Cunyc, xocunyc, Tanrenc | Cymma u pasHoCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC ¥ KOCHHYC
CYMMBI M Pa3HOCTH JIBYX nBoiiHOro yrina. @opmysbl MOJOBMHHOrO yria. IlpeoOpazoBaHust CyMMBbI 6

yrioB CHHYC ¥ KOCHHYC

TPUTOHOMCTPHYCCKUX (bYHKLII/Iﬁ B MPOU3ZBCACHHUEC M IPOU3SBCACHHA B CyMMY.
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NBOMHOTO yria. opmyiibl
IIOJIOBUHHOTO yrja

BrlpakeHne TPUTOHOMETPUYECKHUX (DYHKIMI dYepe3 TaHTeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBanus MpoCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

KOM6MHMPO€CZHHO€ 3anAamue

Tema 4.4
OyHKIIMHU, UX CBOMCTBA.
Croco0sI 3aaHust

Conep:kanue y4eOHOT0 MaTepuaJia

O6nactp ompeneneHUss W MHOXECTBO 3HadueHM ¢yHKuuid. UYETHOCTSH,
HEUYETHOCTb, IEPUOJUUHOCTD PyHKIMNA. CriocoObI 3a1aHus HyHKITUI

yHxumit Kombunuposannoe sausmue
Tema 4.5 Copaepxxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OOnacte ompeneneHHsi W MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKHX

(GyHKIIMH, UX CBOMCTBA U

¢byakiuii. YETHOCTH, HEYETHOCTh, NEPUOAMYHOCTH TPUTOHOMETPHUUECKHUX

rpaduku ¢bynkuii. ColicTBa u rpaduku GYHKIHA Yy = cOS X, y =sin X, y =tg X, y = ctg
X.
Kombunuposannoe 3ansmue
Tema 4.6 Conep:xanue yueOHOro MaTepuaJia
[IpeoOpazoBanue CkaTtue u pacTspkeHre Tpad)uKOB TPUTOHOMETPHUYCSCKUX (PYHKITHIA.
rpadukoB [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPHUEC Ilpakxmuueckoe 3ansmue
KUX QyHKIUI
Tema 4.7 Copepxanue yueOHOIro Mmarepuasa
Onucanue IIpodeccuoHanbHO-OpEeHTHPOBAHHOE cojiep:kaHue (conep:xaHue
MTPOU3BOJICTBEHHBIX NPUKJIATHOTO MOTYJIsSA)

IIPOLIECCOB C IOMOIIBIO
rpadukoB pyHKUINH

Hcnonb3oBaHue cBOWCTB TPUTOHOMETPUUYECKUX (YHKIMI B MpoecCHOHATbHBIX
3a1a4ax

Tema 4.8 Copepxanue yueOHOro MmaTrepmuasa
OO6patHsble OOpatHbie TpuroHoMerpuueckue ¢GyHKuu. KX cBoiicTBa u
TPUTOHOMETPUYECKHUE rpaduku
Gynxunm Kombunuposannoe sanamue
Tema 4.9 Conep:xxanue yueOHOro MaTepuaJia
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
yYpaBHEHUS U Pemienne TpPUTOHOMETPUYECKUX YPaBHEHHUM OCHOBHBIX THUIIOB: MpOCTEHIlNE
HEpaBEHCTBA TPUTOHOMETPUYECKUE YpPAaBHEHMS, CBOJAIIMECS K KBaJpaTHBIM, peEIlacMble
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Pa3I0KEHUEM Ha MHOKUTEIIN, OJJHOPOIHBIE.
[Ipocreiimme TpPUroHOMETPUYECKHUE HEPABEHCTBA

KOM6MHMPO€CZHHO€ 3anAamue

Tema 4.10 Conep:kanue y4eOHOT0 MaTepuaJia
CucremMbl CucreMbl MPOCTEUIIUX TPUTOHOMETPUYECKUX YPaBHECHUI
TPUTOHOMETPHUEC Kombunuposannoe 3anamue 2
KUX YpaBHEHUU
Tema 4.11 Copaepxxanue yyeOHOIro MaTepuasa
Pemenne 3agad. OCHOBBI ITpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYCCKHX YPaBHCHHWH W HEPABEHCTB B TOM 4YHCIE C 5
Tpuronomerpuueckue UCIOJIb30BaHUEM CBOMCTB (DyHKUIUN
byHKIIUN Konmponvnas paboma
Pa3pnen 5. KommuiekcHbie yuciaa 8
Tema 5.1 Coaep:xanue yueOHOro MaTepuaJia
Kommnekcubie [Tonsarue xommiekcHoro uucina. ConpsikeHHbIE KOMIUIEKCHBIE YMCiIa, MOJYJIb U
yuclia apryMEHT KOMIUIEKCHOTO uyucia. dopma 3amucd KOMIUIEKCHOTO 4YHCIa
(reomeTpuueckasi, TPUTOHOMETpUYECKas, anreOpanueckas). ApudmeTHuecKue 4
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU
Kombunuposannoe sanamue
Tema 5.2 Conep:xxanue yueOHOro MaTepuaJia
[TpumeneHue BrimonHeHne pacyeToB C TOMOIIBIO KOMIUIEKCHBIX —umcen. [lpumepsl
KOMIUIEKCHBIX YHCEI MCIOJIb30BaHUS KOMIUIEKCHBIX UHCEI 6
Ilpaxmuuyeckoe 3ansamue
Pa3nen 6. [IpousBoanasi pyHkium, ee npuMeHeHne 32
Tema 6.1 Conep:xxanue yueOHOro MaTepuaJia
Ilonatne  mpowmsBoAHON. | OmnpelencHWe YHCIOBOW IOCIENIOBATEILHOCTH UM CIIOCOOBI €€ 3aJaHusl.
@opmynel ¥ mpaBuia | CBoOiCTBa  4YHMCIOBBIX  TMOCHEAOBaTelbHOCTEH.  OmnpesencHue  mpezesa 5 OK-01, OK-02, OK-

muddepeHIpOBaHUSL

IIOCJIEZ0BATENBHOCTH. Brlunciienne mnpeznenos mnocnenoBaTenbHocTel. [lpenen
¢ynkuun Ha OeckoHeuHocTH. llpemen ¢ynkuumu B Touke. [Ipupamienue

03, OK-04, OK-05,
OK-06, OK-07
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aprymenrta. [lpupamenne QyHkuuu. 3amayu, NOPUBOASIINE K TOHSATHIO
npou3BogHOM.  OmpeneneHre  NPOU3BOJHON.  AJTOPUTM  OTBICKAHUS
IIPOU3BOHOMN

KOM6uHup060HHO€ 3aHamue

Tema 6.2
[Ipou3BogHBIE  CYMMBI,
Pa3HOCTU MPOU3BEACHMUS,
YaCTHOI'O

Conep:kanue y4eOHOT0 MaTepuaJia

®dopmynsl quddepennmrpoBanus. [IpaBuna guddepenunpoBanus

KOM6uHup060HHO€ 3aHamue

Tema 6.3

[IpousBoaHbIE
TPUTOHOMETPUYECKUX
¢byuknuii. [IpousBogHas
CIIOKHOU (DYHKITUU

Conep:xanue yueOHOro MaTepuaJia

Onpenenenue cinoxxkHo  ¢QyHkiuu. IIpon3BoaHas TPUTOHOMETPUUECKHUX
¢bynkuii. [IpousBoaHas cinoxHON QYHKIIUU

KOM6uHup0661HHO€ 3anAamue

Tema 6.4

[TonsiTue o
HETNPEPBIBHOCTH (DYHKITUH.
Meron nHTEpBAIOB

Coaep:xanue yueOHOro MaTepuaJia

[lonsatue HenpepwsiBHON (QyHKIMH. CBOWCTBa HempepbiBHOW (pyHKIMH. CBS3b
MEXIy HENPEPHIBHOCThIO M AU(PPEepeHIUPYEeMOCThI0 (QYHKIIMHM B TOYKE.
ANTOpPUTM pelIeHus HEPAaBEHCTB METOJIOM HHTEPBAJIOB

KOM6uHup0661HHO€ 3anAamue

Tema 6.5
I'eomerpuyeckuii u
(bu3nyecKuit CMbICT

Coaep:xxanue yueOHOro MaTepuaJia

'eomeTrpuueckuil cMbIC MPOU3BOJHOM (QYHKIMH — YIJIOBOW KO3(DHUIMEHT
KacatelbHOU K TpaduKky QyHKIIMHM B TOUKE. Y paBHEHHE KacaTeabHOU K TpaduKy

MIPOU3BOTHOM GyHKIMM. ANTOPUTM COCTABJIEHUS YpaBHEHHS KacaTelIbHOW K TrpaQuky
dyrkumn y=f(x)
Kombunuposannoe 3anamue

Tema 6.6 Copaepxxanue yyeOHOIro MaTepuasa

duznueckuii cCMBICH
IIPOU3BOJHON B

Ouznyeckuil (MEXaHMUECKU) CMBICT POU3BOJHON — MIHOBEHHAs! CKOPOCTh B
MOMEHT BpeMeHu t: v =S’ (t)

po¢eCCUOHATIBHBIX IIpaxmuueckoe 3anamue
3ajauax
Tema 6.7 Copnepxxanue yueOHOIro MaTepuasa

MOHOTOHHOCTb  (DYHKITUH.

B03paCTaHI/IC )51 y6LIBaHI/Ie (I)YHKI_II/II/I, COOTBCTCTBUC BO3paCTaHHUA U Y6BIB8.HI/I}I
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Touku 3xcTpemMyma

¢yHKIMU 3HAaKY Npou3BOAHOW. I[loHSATHE NPOM3BOAHON BBICHIETO TOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOI MPOU3BOIHON BBIMTYKIOCTH (BOTHYTOCTH) (YHKIIUU
Ha OTpe3Ke. 3a7ayu Ha MaKCUMyM U MUHUMYM. [loHATHE acUMNITOTHI, CIOCOOBI
UX OmpeeeHus. AJITOPUTM UCCIIeAOBAaHMS (QYHKIIMHU U IIOCTPOCHHUS ee Tpaduka
C TIOMOIIBIO POU3BOAHOM. JIpoOHO-TMHEHHAs DYyHKITUS

KOM6uHup06aHHO€ 3aHamue

Tema 6.8 Copepxxanue yueOHOIr0 MaTepuasa
HccnenoBanue ¢ynkuuii u | MccnenoBanne GQyHKIIMH HA MOHOTOHHOCTD M ITOCTPOEHHE IpaduKOB 4
MOCTPOCHHE TpaUKOB Kombunuposannoe sausmue
Tema 6.9 Coaep:xxanue yueOHOro MaTepuaJia
Haubonbuiee u Haxoxnenve HanOONbIIETO U HAUMEHBIIETO 3HAYEHUH (PYHKIUN, MOCTPOCHHE
HauMEHbIIIee 3HAYCHUS rpagukoB MHOTOWIEHOB C UCIHOJb30BaHHWEM amnmapara MaTeMaTH4ecKOro )
byHKIIUN aHayiu3a

Kombunuposannoe sanamue
Tema 6.10 Coaep:xanue yueOHOro MaTepuaJia
Haxoxnenne IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:kanue
ONTUMAJILHOTO NMPHUKJIATHOT0 MOIYJIA)
pesynabpTata ¢ momoulbio | HauMeHsblnee u Hauboubliee 3HaueHue pyHKIUU 2
IIPOU3BOJHOMN B
MPaKTUYECKHUX 3aJa4ax
Tema 6.11 Conep:xxanue yueOHOro MaTepuaJia
Pemenne 3anau. @opmynsl 1 npasuna guddepennuponanus. MccrnenoBanue QyHKIUM ¢
[TpousBoaHas QyHKIMH, €€ | MOMOLIBIO NMPOM3BOAHON. Hanbosbiiee 1 HauMeHbIIee 3HAYCHUST (PYHKIIUH 2
IIPUMEHEHNE Koumponvnas paboma

Pa3nes 7. MHOrorpaHHUKH U TeJla BPALCHHUS 44

Tema 7.1 Conep:xanue yueOHOro MaTepuaJia 02
Bepuunsl, peOpa, rpanu | [Tonsrtne MHOrorpaHHuKa. Ero ajeMeHThI: BEpIIMHbI, peOpa, rpanu. J[uaronab. 8?:8;’ SE: 0 4'
MHOTOTpaHHHUKA CeueHue. Bolllykibie 1 HEBBIITYKJIBIE MHOTOIPaHHUKHU 2 ’ ’

Kombunuposannoe 3anamue OK-05, OK-06,

P OK-07

Tema 7.2 Copepxanue yueOHOro MmaTepuasa
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBaHust u 60koBBIe TpaHu. BeicoTa mpusmel. [psivas u 2
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COCTaBJIAIONINE, CEYCHHE.
IIpsmMas u mnpaBwiIbHAs
IIPU3MBI

HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

KOM6MHMPO€CZHHO€ 3anAamue

Tema 7.3
[Mapannenenunen, Kyo0.
Ceuenue kyo0a,
napajuiefienunena

Conep:kanue y4eOHOT0 MaTepuaJia

[Tapannenenunen, cBoiicTBa MpAMOYroJbHOTO Mapaenenunena, kyo. Ceuenue
Ky0a, mapasuienenumnena

KOM6MHMPO€CZHHO€ 3anAamue

Tema 7.4

IInpamupa, ee
COCTaBJISIOLINE, CEYCHHUE.
IIpaBuiibHas nupamua.
Yceyennas nupamuaa

Conep:xanue yueOHOro MaTepuaJia

[Mupamuna u ee snementsl. Ceuenue nupamuipl. IlpaBuiibHas nupamuia.
YceuenHas nupamuaa

KOM6uHup0661HHO€ 3anAamue

Tema 7.5

BboxoBas u monHas
MMOBEPXHOCTh MPHU3MBI,
MHPAMUBI

Coaep:xanue yueOHOro MaTepuaJia

[Tnomans OOKOBOW M TMOJHOW TOBEPXHOCTH MPU3MBEI,
MU PaMMU/IbI

KOM6Z/!HHPO6’CZHHO€ 3arnAamue

Tema 7.6
Cummertpus B KyOe,
napajiesienunee,
npu3Me, Nupamusie

Coaep:xxanue yueOHOro MaTepuaJia

CuMMeTpHUsi OTHOCUTEIBHO TOYKH, MPSMOM, IockocTH. CummeTpus B KyoOe,
napajulelenuneie, NpusMe, IupaMmuIe

KOM6uHup06aHHO€ 3anAamue

Tema 7.7
[Ipumepsl cummeTpuil B
npodeccun

Conep:xxanue yueOHOro MaTepuaJia

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepiKaHue (conep:xanue
NPHUKJIATHOTO MOIYJIA)

CumMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

Tema 7.8

IIpaBunbHBIE
MHOT'OTpaHHHKH, ux
CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

[TonsiTne MIPaBUJILHOTO MHOT'OI'paHHUKA. CaoiicTBa NIPaBUIIbHBIX
MHOTOI'PAHHUKOB

Hpaxmuttec:coe 3aramue
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Tema 7.9
Humuaap, ero
coctasirtroniue. CeyeHnue

Conep:xaHnue yueOHOIro MaTepuasa

Hununanap u ero snementhl. CedeHne MWIMHIpA (MapajuiebHOE OCHOBAHMIO U
ocu). Pa3zeepTka mumHpa

WITAH
TR Kombunuposannoe 3ansamue
Tema 7.10 Copaepxxanue yueOHOro MaTepuasa
Konyc, ero

COCTaBJIAOIIHUCE. Ceuenue

IIpodeccnonabHO-OPHEHTUPOBAHHOE coJieprKaHue (coneprkanue
MPUKJIAJTHOI0 MOAYJIfA)

KOHYca
Y Konyc u ero snmementsl. CeueHue KoHyca (mapajuielbHOE OCHOBAHHUIO U
IPOXOJsIIIee Yepe3 BEPIIMHY), KOHUYEeCKUe ceueHus. PazBepTka KoHyca
Tema 7.11 Coaep:xxanue yueOHOro MaTepuaJia

YcedeHHBIl KOHYC.
CeueHue yceueHHOTO
KOHyca

VYceuennslil konyc. Ero obpasytomast u Boicota. CedeHre yceueHHOro KoHyca

KOM6uHup0661HHO€ 3anAamue

Tema 7.12
[ap u cdepa, ux ceueHust

Coaep:xanue yueOHOIro MaTepuaJia

Hlap u chepa. Bzaumuoe pacnonoxxenue cdepsl u miockoctu. CeyeHue mapa,
cdepsl

KOM6uHup0661HHO€ 3anAamue

Tema 7.13

ITousatue 06 00BEME Tena.
OTHOIIICHHE 00BEeMOB
MMOTOOHBIX TEI

Conep:xxanue yueOHOro MaTepuaJia

[Tonsitue 06 o0beme Tena. O6beM KyOa M MPSAMOYTOJBHOIO Mapajuleienumnesa.
O6bem mnpusmbl U uuiauHApa. OTHouIeHHWE O00BEMOB MOAOOHBIX TeJl.
['eomeTrpuueckuii cMbIci onpenenauTens 3-ro nopsaaka

KOM6uHup06’(1HHO€ 3anAamue

Tema 7.14
O0beMbl ¥ IJIOLIAOH
ITOBEPXHOCTEH TEN

Conep:xanue yueOHOro MaTepuaJia

O06bembl mupaMu bl 1 KoHyca. O0wem mrapa. [lnomaam noBepXHOCTEH Te

KOM6uHup08aHHO€ 3anHamue

Tema 7.15
KombOunanmu

Conep:xxanue yueOHOro MaTepuaJia

KOM6I/IHaI_[I/II/I FCOMCTPHUYCCKUX TCJI
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MHOTOTDAHHUKOB U T€l
BpalICHUsA

HpakmuueCKoe 3ansamue

Tema 7.16
['eomeTpuueckue
KOMOMHAIIMK Ha IPAKTHKE

Conep:xanue yueOHOro MaTepuaJia

Hcnons3oBanne KOM6I/IHaHI/II\/'I MHOI'OI'PAaHHHUKOB W TCJI BpallCHUA B IIPAKTHKO-

OpPUEHTHPOBAHHBIX 33a4ax 6
Ilpaxmuueckoe 3ansamue
Tema 7.17 Conep:kanue y4eOHOT0 MaTepuaJia
Pemenne saad. OObeMBbl 1 IO U TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS
MHOrorpaHHuKH u Tena 2
BpAIICHHA Koumponvnas paboma
Pasnean 8. [lepBooOpa3nasi pyHKUMHU, ee IPUMEHEHHE 32
Tema 8.1 Coaep:xanue yueOHOro MaTepuaJia
IleppoobpasHas QyHKIMH. 3amaua 0 BOCCTAaHOBJICHHH 3aKOHA JIBUKECHUS 110 U3BECTHON ckopocTu. [lonsaTne
llpapwa HaXOXACHUA | yyrerpuposanns. O3HAKOMIIGHHE C TIOHSATHEM MHTETpaa M HepBOOOPA3HOi s
nepBoo6pasHbIX byuknun y=f(x). Pemienue 3ama4y Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIUHMCIIEHHE MepBOOOpa3Hoil g maHHOM ¢yHkumu. Tabmuna dopmyn ams 2
HAXO0XJICHUS MepBo0Opa3HbIX. M3ydueHne npaBuiia BEIYUCICHUS TEPBOOOpa3HOM
Kombunuposannoe sanamue
Tema 8.2 Copepxanue yueOHOIro MmaTepuasa
Inomazne KpuBOTMHEHHOK 3amaumn, TPUBOASAIINE K MOHITHIO OMPEIEICHHOTO WHTErpaja — O BBIYMCICHUU OK-01. OK-02. OK-
b ]
Tpamenum. Popmyia IJIOMIAAN  KPUBOJIMHEWHOW Tpameuuu, O TNepeMelleHrr TOo4YkH. I[loHsATHe 03. OK-04. OK-05
— % o o o 5 s ’
HeloToHa — Jleitbruma ONpeNeNéHHOr0  WHTerpaia. [ eoMeTpuueckuid ©  (PU3HUYECKUI  CMBICTT 2 OK-06. OK-07
b
onpeneneHHoro uuterpaita. opmyna Herotona— JleitOuuia
Kombunuposannoe 3anamue
Tema 8.3 Conep:xxanue yueOHOro MaTepuaJia
Heonpenenernmrii " | TTonsTie HeompeIeIeHHOro HHTErpana
OTIpeIeIEHHBIN HHTETPAITBI 2

KOM5uHup06(1HHO€ 3arAamue
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Tema 8.4
ITonsTHE 00
OIIpEICIICHHOM UHTErpae

Conep:xaHnue yueOHOIro MaTepuasa

FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OIIPEACIICHHOI'O MHTErpajia

K
KaK IUIOLAIH OMOUHUPOBAHHOE 3aHAMUE 2
KPUBOJIMHEUHON Tpamneiuu
IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJiepKaHue (conepkanue
MPUKJIATHOTO0 MOYJIf)
Tema 8.5 I'eomerpuueckuii cmbicn ompeneneHHoro wuurterpaiga. ®opmyna HeioTona -
OnpeneneHHblit uaTerpan | JIeiOHMIA.
B KU3HH Pemenne 3amad Ha mpUMEHEHHE HHTErpayia JUIsl BBIYUCICHHS (PU3UUIECKUX 8
BEJIMYUH U IUIOMageu
Ilpaxmuueckoe 3anamue
Tema 8.6 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3anay. [lepBoobOpasznas ¢yukiuu. IlpaBuia HaxoxaeHUs MnepBooOpa3Hbix. Ee
[lepBooOpasHas GyHKIMHK, | IPUMEHEHUE 2
ee MpuMEHEHNe Koumponvnas paboma
Pa3nen 9. Crenenn n kopuu. CrenenHas GyHKuust 18
Tema 9.1 Conep:xxanue yueOHOro MaTepuaJia
Crenennas  GYHKUMA, €€ [1ouarye KOPHSI N-O CTEIIeHH M3 AeliCTBHTENBHOTO urcaa. MYHKIMH y=\Xn ux
cBoMCTBA cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0if cTeneHn 4
Kombunuposannoe sanamue
Tema 9.2 Conep:xxanue yueOHOro MaTepuaJia
Ipeobpasosanne [IpeobpazoBanue UppalMOHATBHBIX BBIPAKEHHH
BBIPXKXEHUI ¢ KOPHSIMH n- 4 3 3 3
R —— Kombunuposannoe sanamue OK-01, OK-02, OK
03, OK-04, OK-05,
Tema 9.3 Copepxanue yueOHOIro MaTepuasa OK-07
CroficTBa CTeMNeHH [TonsaTHe cTemeHW C JOOBIM  palMoOHATBHBIM  TOKa3aTeneM. CTerneHHbIe
PAIHOHATIEHBIM 1 (byHKLNHU, UX CBOMCTBA U rpaduku 2

JIEUCTBUTEIbHBIM

KOM6uHup08aHHO€ 3aHamue
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IIOKa3aTcCJIsIMU

Tema 9.4 Copaepxxanue yueOHOIro MaTepuasa
Pemenue PaBHOCWIIBHOCTb HMppPAaLIMOHAIBHBIX YpPaBHEHUH M HEPAaBEHCTB. Metonsl uXx
UPPALMOHATIBHBIX pemieHus. Pemenne uppanuoHanbHbIX YPABHEHUM U HEPABEHCTB 6
YPaBHEHUH U HEPABEHCTB | KomOuHuposeannoe 3ansimue
Tema 9.5 Copepxxanue yyeOHOro MaTepuasa
Crenenu U KopHH. | Onpenenenue creneHHON ¢yHKuuu. Mcrnonb3oBaHue ee CBOMCTB MPH pEIICHUH
Crenennast pyHKIUSA YpaBHEHUI U HEPABEHCTB 2
Konmponvnas paboma
Pa3nea 10. IToxa3zaTenbHas GyHKIus 16
Tema 10.1 Coaep:xxanue yueOHOro MaTepuaJia
ITokaszarenpHasd ¢yHkuus, | CTeneHb C NPOU3BOJBHBIM JICHCTBUTEIBHBIM IOKa3aresieM. OrmpeeneHue
€€ CBOMCTBA [OKa3aTelbHON (YHKIUH, €€ CBOICTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM
IIOKa3aTEIbHOU GbyHKIHN. Pemenne [I0Ka3aTeJIbHBIX YpaBHEHUI 4
(GYyHKLIMOHATBHO-TPAQUUECKHUM METOAOM
Kombunuposannoe 3anamue
Tema 10.2 Copepxanue yueOHOro MmaTrepmuasa
Pemienne nokasarenbHbIX | PemeHne mokazaTeNbHBIX YpaBHEHHH METOJOM YpaBHHBAHHS IOKa3aTesei,
YPAaBHEHHMH U HEPABEHCTB | METOJIOM BBEACHHS HOBOW TMEPEMEHHOH, (YHKIMOHAIBHO-TPAPUIECCKUM 8
MeToI0M. Perienne nokasareabHbIX HEPAaBEHCTB OK-01, OK-02, OK-
Ipaxmuueckoe 3ansamue 03, OK-04, OK-05,
Tema 10.3 Copepxanue yuyeOHOIro MmaTrepmuasa OK-07
Cucrembl TIOKa3aTeNbHBIX | PemieHue cucteM mokas3aresibHbIX ypaBHEHHM 4
YpaBHEHUU Kombunuposannoe sanamue
Tema 10.4 Conep:xxanue yueOHOro MaTepuaJia
Pemenue 3a1a4. | PemieHne moxa3aTenbHBIX YPaBHEHMHM METOJOM YpaBHHBAHHA IOKa3aTelnedl u
[TokazarenpHast QyHKIUS | METOZOM BBEICHUS HOBOM MepeMEHHOM. PelieHne moka3aTenbHbIX HEPABCHCTB 2
Konmponvuasa paboma
Pasznea 11. Jlorapu¢gmel. Jlorapudpmmuyeckasi GyHKuus 24

Tema 11.1

Conep:xxanue yueOHOro MaTepuaJia
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Jlorapugpm qucia.
JlecsaTruHbIi i
HATypaJIbHBIN Jorapudmel,

Jlorapudm uncna. JlecATHUHBIN 1 HATYpAIbHBINA JOTapH (MBI, YHCIIO €

KOM6MHMPO€CZHHO€ 3anAamue

YHCIIO €

Tema 11.2 Conep:kanue y4eOHOT0 MaTepuaJia

CroiictBa  norapudmos. | CpoiicTBa sjorapumoB. Oneparius JorapupMUpOBaHUS
Oneparus Kombunuposannoe 3ansmue

norapuMUpPOBaHUS

Tema 11.3 Coaep:xanue yueOHOro MaTepuaJia
Jlorapudmmueckas Jlorapudmuueckas QyHKIIUS U €€ CBOHCTBA

¢byHKIUS, ee CBOWCTBA

KOM6uHup0661HHO€ 3anAamue

Tema 11.4

Pemenue
JorapupMHUIECKUX
YPAaBHEHUH U HEPABEHCTB

Coaep:xanue yueOHOro MaTepuaJia

[lonsarue norapudmuueckoro ypaBHeHus. Omepanus MOTEHIUPOBaHUA. Tpu
OCHOBHBIX METOJA pPELICHHs Jorapu(MHUUYECKUX ypaBHEHUH: (PYHKIIHOHAJIBHO-
rpadu4ecKuid, METO TMOTCHIHUPOBAHUS, METOJ BBEICHHS HOBOH IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

KOM6uHup0661HHO€ 3anAamue

Tema 11.5 Copepxanue yueOHOro MaTepuasa

Cucremsl ANTOpPUTM pelIeHHs] CUCTEMbl YpaBHEHUH. PaBHOCUMIIBHOCTD JOorapu(pMHUUEcKux
JorapuPpMUUECKUX YpaBHEHU U HEPABEHCTB

YpaBHEHUU Kombunuposannoe sanamue

Tema 11.6 Copepxanue yueOHOro MmaTrepmuasa

Jlorapudmsl B mpupoae u
TEXHHUKE

IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJIA)

coleprKkaHue (conpep:xkanue

[Ipumenenue norapudma. Jlorapupmuueckas coupans B mnpupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA

Tema 11.7

Pemenne 3aj/1ad4.
Jlorapugmer.
Jlorapudmuueckas

byHKIUS

Conep:xanue yueOHOro MaTepuaJia

Jlorapupmuueckass ¢yHkuus. PemieHne mnpocTedmmx — JorapupMHUUECKUX
YpaBHEHUN

Konmponvnasa paboma

OK-01, OK-02, OK-
03, OK-04,
OK-05, OK-07
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Pa3nen 12. MHo:kecTBa. DjIeMeHThI Teopuu rpagos

Tema 12.1 Conep:xanue yueOHOro MaTepuaJia
MHosxecTBa [Tonstue Muoxkecta. [lonMuosxkecTBo. Omnepanuu ¢ MHOKECTBAMU 5
Kombunuposannoe 3anamue
Tema 12.2 Conep:kanue y4eOHOT0 MaTepuaJia
Omnepanuu ¢ MHOKecTBaMH | Oriepaliiy ¢ MHOXeCTBaMu. PerlieHne npuKkiiaaHbx 3a1a4 4
Ilpaxmuueckoe 3ansamue
Tema 12.3 Conep:kanue y4eOHOT0 MaTepuaJia
I'padmr [Tonsitue rpada. Cesa3ubIi rpad, AepeBo, UK rpad Ha MITOCKOCTH 4
Ilpaxmuueckoe 3anamue
Tema 12.4 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3ama4. | Onepanuu ¢ MHoKecTBamMu. OmnmcaHMe peanbHbIX CHUTyallMil C IIOMOIIbIO
MmuosxectBa, I'padpr 1 ux | maoxects. IIpuMeHenne rpadoB K PEIICHHUIO 3a1a4 2
MIPUMCHCHHE Konmponvnas paboma
Paznes 13. Di1eMeHTbl KOMOMHATOPHKH, CTATUCTHKU H TEOPHHU BEPOATHOCTEH 18
Tema 13.1 Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIE noHAaTHs | [lepectaHOBKH, pa3MeleHMs], COUeTaHUS )
KOMOMHAaTOPUKHU Kombunuposannoe sanamue
Tema 13.2 Conep:xxanue yueOHOro MaTepuaJia
CoOpitHeE, BEPOATHOCTHL | COBMECTHbIE M HECOBMECTHBbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CyMMBI
coOpiTHa. CnoxkeHue U | coObITHH. YCIIOBHAas BEPOSITHOCTh. 3aBHCHMbIE W HE3aBUCHMBIC COOBITHSL. 4
YMHOXKEHUE BEPOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH IPOU3BEACHUS COOBITHIA.
Kombunuposannoe sansamue
Tema 13.3 Conep:xxanue yueOHOro MaTepuaJia OK-01, OK-02, OK-
BepositHOCTB B OTHOCHUTENBHASA YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTUCTUYECKOE 03, OK-04, OK-05,
npo¢eCcCHOHATIBHBIX orpeieneHue BepoaTHOCTH. OlLeHKa BEpOSITHOCTH COOBITHS 6 OK-07
3aa4ax IIpakxmuueckoe 3anamue
Tema 13.4 Conep:xanue yueOHOro MaTepuaJia
JuckpetHas  ciy4aiHasd | Bugsl cinydaifHbIx BenuuuH. OmpesnesieHne TUCKPETHOW CIy4ailHOW BETMYMHBL. 5
BEJIMYMHA, 3aKOH €€ | 3aKOH pacHpeleNeHus [UCKPETHOW Ciy4yailHOW Benu4MHbL. Ee uucioBble
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pacnpeneneHus

XapaKTEePUCTUKU

KOM6MHMPO€CZHHO€ 3anAamue

Tema 13.5 Conep:kanue y4eOHOT0 MaTepuaJia

3agaun  mareMaTuydeckod | Bapmanmonsblii psn. Ilommron dwacror u rucrorpamma. CTaTHCTUYECKHE

CTaTUCTHUKH XapaKTePUCTHKU psiJia HAOII0JaeMbIX TaHHBIX 2
Kombunuposannoe 3anamue

Tema 13.6 IIpodeccnoHanbHO-0pHMEHTHPOBAHHOE cojiep:kaHue (conep:xkaHue

CocraBneHne  TabIUL M | mpuK/IaXHOrO MOJLYJIsI)

AuarpaMm Ha IPaKTHKE [lepBuunass 00paboTKa  CTAaTUCTUYECKMX  JaHHBIX. ['paduyeckoe  ux
npencraBieHue. HaxoxaeHne cpeJHuX XapaKTepUCTHK, HAOII0aeMbIX JaHHBIX 6
Ilpaxmuueckoe 3anamue

Tema 13.7 Coaep:xanue yueOHOro MaTepuaJia

Pemenne 3aja4. | DneMeHThl KOMOMHATOpHKH. CoObITHE, BEpPOATHOCTH cOObITHA. CllOKeHHEe U

DeMeHTbI YMHOKEHHE BEPOSTHOCTEN

KOMOWHATOPHKH, Koumponvnas paboma 2

CTATUCTUKH U TEOPHH

BEPOSITHOCTEN

Pa3nes 14. YpaBHeHHs 1 HEPaBEeHCTBA 18

Tema 14.1 Conep:xxanue yueOHOro MaTepuaJia

PaBHOCHIIBHOCTB PaBHOCUIBHOCTE ypaBHeHMI U HepaBeHCTB. OnpeneneHus. OCHOBHbIE TEOPEMBI

YPAaBHEHMM M HEPABEHCTB. | pAaBHOCWIIBHBIX IE€PEX0Jax B ypaBHEHHSX M HepaBeHCTBaxX. OOIIMe MeTOJbI

OO1mmue METOABI PEIIEHNsT | pelIeHHs YPaBHEHUIL: epexo/] OT paBeHCTBa (DYHKIHI K PAaBEHCTBY apryMEHTOB 4 OK-01, OK-02, OK-
JUIST MOHOTOHHBIX (DYHKIMH, METOJ pa3JlOoKEeHUS Ha MHOXHTEIH, METOJ 03, OK-04, OK-05,
BBEJICHUSI HOBOH NepeMeHHO!, PYHKIIMOHAIBHO-TPa)UIeCKHi METOA OK-06, OK-07
Kombunuposannoe 3anamue

Tema 14.2 Conep:xanue yueOHOro MaTepuaJia

I'paduueckuit MeToJ | O0mue MeToNbl peuleHHs] HEpaBeHCTB: IEpexoj OT CpaBHEHHUS 3HAYCHUI

pelreHus YPaBHEHMH, | QYHKIIMHA K CpPaBHEHHIO 3HAYCHWH apryMEHTOB JUII MOHOTOHHBIX (YHKIH,

HEPaBEHCTB METO/I UHTEPBAJIOB, (PYHKIHOHAIBHO-Tpaduueckuii meroa. ['paduueckuit MmeTos 4

peHICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

KOM6uHup08aHHO€ 3anamue
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Tema 14.3
YpaBHEHHs U HEPABEHCTBA

Conep:xaHnue yueOHOIro MaTepuasa

Omnpenenenne Moxayns. Packpeite monyins mo onpeneneHuto. I[Ipocreiimue

C MOZYyJIEM YPaBHEHHUS U HEPABEHCTBA ¢ MoayJieM. lIprMeHeHne paBHOCHIIBHBIX IEPEXOI0B 4
B OINpE/IeNICHHBIX TUIAaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM
Kombunuposannoe sanamue

Tema 14.4 Conep:kanue y4eOHOT0 MaTepuaJia

VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO C TmapamerpoM. [IpocTeiilne ypaBHEHHS M HEpaBEHCTBA C

C mapaMeTpaMu apamMmeTpoM 2
Kombunuposannoe 3anamue

Tema 14.5 IpodeccnonabHO-OPHEHTUPOBAHHOE coJiepKaHue (coneprkanue

CocraBiieHHE M pELICHHE | MIPUKJIATHOTO MOIYJIsl)

npodecCHOHaNbHBIX 33/1a4 | PereHre TEKCTOBBIX 33124 MPO()ECCHOHATBHOTO COICPIKAHMUS 6

C MIOMOILIBIO YPAaBHEHUM Ipaxmuueckue 3ansamus

Tema 14.6 Coaep:xanue yueOHOro MaTepuaJia

Pemenue 3anay. OO01re MeToIbl pelIeHrs] ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MOJYJIEM U C

VYpaBHEHMsI U HEPABEHCTBA | mapaMeTpaMu 2
Ipaxmuuyeckue 3anamus

IIpomexyTounas arrecranms (Ik3amMeH)

Bcero: ‘ 334
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lns peanm3anuy MPOrpaMMbl JUCHUTUIMHBI J0JLKHBI ObITH MPEXYCMOTPEHBI
cJleayIonue crennajabHble MOMelleHHUsI:

Peanumzamuss nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4Yus yd4eOHOro KaOwHeTa
MaTEeMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TIOCOOUIA;

- KOMILIEKT 3JICKTPOHHBIX BUCOMATCPHAIIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX PadoT;

- Ipo(ecCHOHAIEHO OPHUEHTUPOBAHHBIC 3a/IaHUS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3HOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. HapopmanuoHHOe 0OecnedeHne peau3any NporpaMmmMbl

1. Jns peanuzanuu mporpaMMbl OMOIMOTEUHBIH (OHJ 0O0pa3oBaTEILHOM
OpraHW3allMA JIOJDKEH WMETh TeYaTHBIC W/WIU JJICKTPOHHBIC 0Opa30BaTEIbHBIC U
nH)OpPMAITMOHHBIE  PECYpChl,  PEKOMEHIOBAHHBIE  JUISI  WCIIONB30BAaHUA B
o0pa3oBaTeNbHOM TpoIIecce, He CTapIie MATH JIET C MOMEHTA M3/IaHuUS.

2. PekoMeHayemMbie TieHaTHbIE U3IaHUS 0 peann3aiuu o011eo0pa3oBaTeIbHOM
JTUCIUTUIMHBL TIPEJCTaBICHbl B METOJWYECKUX PEKOMEHIAIUSAX TI0 OpTraHU3alluu
00yueHus.
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

JTUCIHHUILINHBI

KOHTpO.]Ib H OHECHKaAa pPCE3yJIbTaTOB OCBOCHHA O6Hl€06p330BaT€JIBHOﬁ AU CHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUACIUTUIMHAPHBIE

pE3yJIBTaTHI,

HalIpaBJICHHLIC Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepKaHusl yueOHOro MaTepuara.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMIIETE€HI[HSA MeponpusiTUs
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TI- | TecrupoBanue

pelieHus 3a1aq
npoQecCuOHAILHON
ACATCIIBHOCTH TPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

o/c3, 1.4.

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Tems 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temrr 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, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8

YerHbli onpoc
MareMaTnyecKkuii TUKTaHT
WNunuBunyansHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToB
IPAaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amuTa MHAUBUAyaJIbHBIX
IIPOEKTOB

KonrponsHas pabora
Belnonsenue 3aganuii Ha
SK3aMeHe

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA MOKCKA,
aHaJIM3a U UHTEPIPETAUU
uHpopMaLuy, U
WH(OPMAIMOHHBIC TEXHOJIOTUN
JUTS BBITIOJTHEHUS 337124
npodecCuOHAIbHON
NeSATeTbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

TectupoBanue

YCTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbsHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3ammTa UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbnas pabota
BrinonHenue 3a1anuil Ha
AK3aMEHe

OK 03. [TimtanupoBats n
pean30BbIBATH COOCTBEHHOE
npohecCuoHaNbHOE U TMYHOCTHOE
pasBUTHE,
IpeINPUHIMATENbCKYIO
JeSITebHOCTD B
npodeccuoHaabHOH chepe,

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temrr 4.1,4.2, 4.3, 4.4,

TectupoBanue

YcTHBII onpoc
MaremaTndeckui JTUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3ynbpTaToB
MPAKTUYECKHUX paboT

3 MNpodpeccroHanbHoe-0pMeEHTMPOBaHHOE coaepKaHne
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UCIIOJIb30BaTh 3HAHMS 110
(UHAHCOBOI TPAMOTHOCTH B
Pa3InYHbBIX KU3HEHHBIX
CUTYyaIHUsIX

4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temn1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temn 7.1, 7.2 I1-0/C,
73,74

3amuTa TBOPUYECKHX padoT
3amuTa WHIUBUTyaTbHBIX
MIPOEKTOB

KonrponsHas pabora
Brimmonnenue 3amanui Ha
9K3aMeHe

OK 04. 3ddextuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temer 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

TectupoBanue

VYerHbli onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT

4,10 3ammTa UHAUBUAYaIbHBIX
P 5, Temnr 5.1, 5.2, 5.3 II- MPOEKTOB
o/c,5.4,5.5,5.6 KonTponbras pabora
Beinonnenue 3aganuii Ha
JK3aMCHE
OK 05. OcymectBiars yctHytou | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

MACbMEHHYI0 KOMMYHHUKALIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @denepanyu ¢ yueTom
0COOEHHOCTEH COIMAILHOIO U
KYJbTYPHOTO KOHTEKCTa

o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

YcTHBIM onpoc
MaremaTu4ecKuil JUKTAHT
NunuBunyanbHas
CcaMOCTOSTENIbHAs paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT
3amuTa MHAUBUAYaTbHBIX
MIPOEKTOB

KonTponbnas pabota
BrinmonHenue 3aganuii Ha
JK3aMEHE

OK 06. ITposiBIsAT Tpak1aHCKO-
NaTPUOTHYECKYIO MTO3UILHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHNE HA OCHOBE
TpaZULIUOHHBIX
00111e4eTOBEYECKUX [IEHHOCTEH, B
TOM YHCJIE C yUYETOM
rapMOHHU3aluu
MEXHAIIMOHAIBHBIX U
MEXPETUTNO3HbIX OTHOIICHUH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIMLUOHHOTO MTOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P4, Temnr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TecTtupoBanue

VYerHbli onpoc
MaremaTudecKkuii TUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3ynbpTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
3ammuTa UHIUBHUIYaTbHBIX
MPOEKTOB

KonTponbhas pabota
Brimmonnenue 3aganuii Ha
JK3aMeHe
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OK 07. CopeiicTBOBaTH
COXPAHECHHIO OKPYKAIOIIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00 U3MEHEHUHN
KJIMMATa, PUHIIATIBI
OEpEeKITMBOTO TIPOU3BOJICTBA,

3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUSIX

P2, Temer 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P4, Temer 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 T1-
o/c,5.4,5.5,5.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8

TectupoBanue

VYerHbli onpoc
MaremaTudecKnid JTUKTAHT
NunuBunyanbHas
CaMOCTOSTENIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
3ammTa TBOPYECKUX paboT
3amura UHAUBUAYaTbHBIX
MIPOEKTOB

KonrponsHas pabora
Brinmonnenue 3agaHnuii Ha
JK3aMeHE
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