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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOM
AUCUMILVIMHBI «MaTeMaTHKa»

1.1. Mecto AUCHMILVIMHBI B  CTPYKType  mnpodeccuoHAIbLHOM
o0pasoBarteabHoii nporpammsbl CIIO:

O6mieobpazoBaTenbHas JTUCHUIUIMHA «MaremaTuka SIBJISIETCS
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammbel B cootBerctBUM ¢  PI'OC mno cnenumansHoctu  09.02.07
HNudopmaiimoHHbIe CHCTEMBI U TPOrPaMMHUPOBAaHNE

1.2. Hesu 1 mui1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. leap aucuMnInHbI

Conepxanue MPOTrpamMMbl 001eo0pa3oBaTebHON JUCIIUTIIIAHBI
«MareMatuka» HalpaBlI€HO Ha JOCTHXKEHHE pe3yJbTaTOB €€ HW3Y4YeHHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOEHHSI 001Ie00pPa30BaTEILHOM
aucuIInHbI B cooTBeTcTBUH ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HayeHne TUCHUIUIMHA uMeeT ipu hopmupoBanuu U pazsutuu OK u
[K



O01Me KoOMIeTeH NI

I[Inanupyemble pe3yabTaThbl 00y4eHUs

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Beibupats criocoOsl
pereHus 3a1a4
npohecCuoHaTBHOM
JESTeIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOTO BOCIIUTAHHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K aKTUBHOH ACATCIIBHOCTH

TEXHOJIOTHUECKOH Hu COITMaIbHOM
HaINpaBJICHHOCTH, CIMOCOOHOCTh WHHUIIMHPOBATH,
[UIAaHUPOBaTh U  CAMOCTOSITEJIbHO — BBINOJHATH
TaKyl0 JI€ATEIbHOCTD;

- HWHTEpeC K Pa3IMYHBIM chepam
MpoECCHOHAIBHON JCATEIHBHOCTH,

OBnagenne YHUBEPCAIHHBIMH  YYCOHBIMH

MO3HABATEILHBIMU JICHCTBUSMU:

a) 0a30BbIE JIOTUYECKUE JCHCTBUS:
dbopmynupoBatb U
AKTyallu3upoBaTh MpoOJIeMy, paccMaTpuBaTh e€e

- CaMOCTOATCIIBHO

BCCCTOPOHHC,
- YCTaHaBJIMBATb CymeCTBCHHBIfI IIPpHU3HAK HJIN
OCHOBaHHA IJIsd CpaBHCHUA, KJ'IaCCI/I(i)I/IKaLII/II/I u

-BJIAJICTh METOJIAMU JI0Ka3aTeNIbCTB, AJITOPUTMAMHU PEIICHUS
3aja4; yMeHHe (OpPMYIMPOBATH OIPENEICHUsl, aKCHOMBI M
TCOPEMBI, IMPUMCHATH ux, IMPOBOAWTH JTOKAa3aTCIIbHBIC
paccyXJIeHHUs B X0/I€ PEUICHHUS 3a7ay;

- YMCTh ONICPUPOBATH INMOHATHAMU: CTCIICHDb YUCIIA, norapmi)M
Yycia, YMCHHE BBINIOJHATH BBIYMCICHUE 3HAYCHHHA U
npeoOpa3oBaHus BEIPAKEHUM CO CTETCHSIMHU U JlorapudMamH,

npeoOpazoBaHus APOOHO-PAITMOHAIBHBIX BRIPAKCHUH;

- yMeTb  ONEpUpOBaTh  MOHATHSMHU:  pPalUOHAIBHBIE,
UppaluoOHaIIbHBIE, MOKa3aTeNbHbIE, CTETEeHHBIE,
jgorapu@MuyuecKkue, TPUTOHOMETPUYECKUE ypaBHEHUS U

HEPAaBEHCTBA, UX CUCTEMBI;

- yMeTh OINEpUpOBaTh MOHATHAMH: (DYHKIMS, HEmpepbhIBHAS
byHKIHS, nepBooOpasHas, oOmpeaeIeHHbIN
UHTETpal, yYMEHUE HAXOJUTh IPOU3ZBOJIHBIC SJIEMEHTAPHBIX
GbyHKIMIA, UCTIONIB3Ys CIPaBOYHbIC MAaTEPHAIIbI;, MCCIEA0BATh B
OPOCTEHIINX CaydasX (YHKUUHM HA MOHOTOHHOCTb, HaXOJUTh
HauOOJbIlINe W HAMMEHbIIWE 3HAYeHHs] (PYHKIUN; CTPOUTH

IIPpOU3BOJHAA,

! YkasblBaloTCA MMYHOCTHLIE U MeTanpeameTHble peaynbTaThl 3 ®FOC COO (B nocneaHei peaakuum ot 12.08.2022) B oTrnaronsHoi hopme, opmmpyemble
00w eobpasoBaTeribHOM AUCLIMMITMHON
2 AncumnnuHapHble (NpeaMeTHble) peaynbTaThl YKasbiBaloTCs B COOTBETCTBUM C UX NOMHbLIM nepedHemM Bo ®rOC COO (B nocneaHen peaakumu ot 12.08.2022)




000011IeHMS;

- OMNpEeNeNsTh IENH JIEeATeTbHOCTH, 3aJaBaTh
napaMeTpLI 158 KpI/ITepI/II/I HUX JOCTHIKCHUA,

- BbIABJIATDH 3aKOHOMepHOCTI/I nu HpOTI/IBOpeLII/ISI B
paCCManI/IBaCMBIX SIBJICHUAX

- BHOCHUTH KOppeKTI/IBBI B JACATCIbHOCTD,
OILICHUBATh COOTBCTCTBHUC pCSYJ'II)TaTOB oeiaiaMm,
OILICHUBATH pI/ICKI/I HOCJ'ICJICTBI/Iﬁ JACATCIIbHOCTH,

- pa3BI/IBaTI) eraTI/IBHOG MBIIIJICHUEC HpI/I
peIHeHI/II/I JKN3HCHHBIX np06neM

0) 0a30BBIC UCCIEAOBATEIILCKUE JCHCTBUSA:

- BJIaICTH HaBbIKaMU y‘—Ie6HO -
HCCIIEIOBATENBCKON M MIPOCKTHOM JEATEIbHOCTH,
HaBBIKAMU Pa3peIICHHs MpooIIeM;

- BBISBJISATH MPUYHUHHO-CIICICTBEHHBIC CBSI3U M
aKTyaJIM3UpOBaTh 3a7ady, BBIABUTATh THUIIOTE3Y
€e  peIICHMs, HaXOAUTh AapPTyMEHTBhI  JUISA
JI0Ka3aTelIbcTBa CBOMX YTBEPKIACHHH, 3a7aBaTh
napameTpbl U KpUTEPUH PEIICHHUS;

- aHAJIM3UPOBATH MOJYYEHHBIC B XOJI€ PEIICHUS
3a/laud pe3yibTaThl, KPUTUUYECKH OILIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MCHCHHE B
HOBBIX YCIIOBHUSX;

-- YMETh MePEHOCUTh
MO3HABATENILHYI0 M MPAaKTHYECKYl0 00IacTu

KHU3HCOACATCIIBHOCTH,

3HaHUA B

- yMeTb HUHTETPUPOBATh 3HAHUS U3 pa3HBIX
NpEeIMETHBIX 00JIacTel;

rpa@ukd  MHOTOYJIEHOB C  HMCIHOJb30BAaHUEM

MAaTE€MaTHYECKOT0 aHalu3a; IMPUMEHATH IPOU3BOJHYIO IIpU

armapara

pemieHMM  3aad  Ha  JBWXKeHWe; pewmats [IpakTuko-
OPHUEHTUPOBAaHHBIE 3aJaud Ha HauOOJbIINE W HAUMEHbILINE
3HauEHUs, Ha HAXOXKJACHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YyMETb ONEPUPOBATHh MOHITHUAMM: pallMOHaIbHas (YHKIIHS,
byHKIHA, byHKIIHS,

norapumuyueckas QyHKINS, TPUTOHOMETPUUECKHE (YHKIINH,

HoKa3aTeIbHast CTETEeHHas
oOpaTHble (DYHKIIMM; YMEHUE CTPOUTh TI'padUKH H3ydEHHBIX
GbyHKIMHA, UCTI0IB30BaTh TpadUKU NMPU U3YUYEHUU MPOLIECCOB U
3aBUCHUMOCTEH, MpH pEIIeHUH 3a7ady U3 JAPYruxX Yy4eOHbIX
OpeIMeTOB Y 33Jady M3 pealbHOM JKM3HHU; BbIpaXKaTh
(opMynaMu 3aBUCUMOCTH MEX/1y BETUUNHAMU;

- YMEThb pellaTh TEKCTOBBbIE 3a/aud pa3HbIX THUIIOB (B TOM
Yyce Ha NPOLEHTHI, JOJIM M 4YacTH, Ha JBUXEHUe, padory,
CTOMMOCTh TOBapOB M YCIyI, HAJOTH, 3afayd M3 o01acTu
ylpaBJIeHUs  JIMYHBIMM U CEeMeHHbIMH  (puHaHCaMH);
COCTaBJISITh  BBIPAKEHMUS, HEpaBEHCTBA M HUX
CHUCTEMBl IO YCJIOBMIO 33Ja4yM, MCCIEIOBATh IOJy4YECHHOE
pelLlIeHe U OLIEHUBATh MPaBAONOJ00HOCTh pe3yIbTaToB;

- YMETb ONEpUpPOBaTh MOHATUSAMU: CpeiHee apu(pMeTHYecKoe,
Me/nuaHa, HauOoJiplllee M HaMMEHbIee 3HA4YeHHs, pa3Mmax,
JMCIIepCUs, CTaHIApTHOE OTKJIOHEHHME YHCIOBOIO Habopa;
yMeHue UHTEPIPETHpPOBaTh  MH(POPMALHIO,
OpEeJCTaBICHHYI0 B TabiMIax, Ha JuarpaMmax, rpadukax,

OTpPaAKArOIIYHO CBOMCTBA PCAJIBHBIX MPOLECCOB H HBHGHHﬁ;

ypaBHEHHUS,

HU3BJICKATD,

MMpEaACTaBJIATb I/IH(I)OpMaI_H/IIO C IMOMOIIIBIO Ta6J'II/II_I " JuarpamMm;

ucciacaoBarb CTaTUCTHYCCKHE HOAaHHBIC, B TOM 4YHCIC C




- BbIABHUI'aTh HOBBIC niaecu, npeajiararb

OpUT'MHAJIbHBIE MIOJIXO0/Ibl U PELICHUS;
U CIOCOOHOCTh WX  HCIIOJB30BaHHUSA
IIO3HABATEJIBHON U COLIMAIIBHON ITPAKTUKE

B

OpUMEHEHHEM TpaHuyecKMX METOJOB W  3JIEKTPOHHBIX
CPENCTB;

- yMEThb OINEpUpPOBaTh MOHSTUSIMU: CIIy4alHbI ONBIT U
ciy4JailHOe COOBITHE, BEPOATHOCTH CIIyYalHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOSATHOCTH C  HCIOJIb30BAaHHEM
rpauueckux METOOB; MPUMEHSATh (QOPMYNBI CIOXKEHHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
bopMynbl TIpU  pEUIeHUM 3a]ad; OLEHUBAThb BEPOSITHOCTHU
peaibHbIX  COOBITMH;  3HAaKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMU; YMEHHME TMPUBOAUTH TMPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX 4YHCENl B MPUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX;

- YMETb OIEPUPOBATH MOHATUSAMHU: TOUYKA, NIPsAMAs, IJIOCKOCTB,
IIPOCTPAHCTBO, ABYI'PAHHBIM YIrOJl, CKPEIUBAIOIIUECS IPSIMBIE,
NapaUIeIbHOCT M NEPHEHIUKYISIPHOCTh  HPSIMBIX U
IUIOCKOCTEH, yYroJl MEXAy NPSMBIMH, YTOJI MEXIy NpAMOU U
IUIOCKOCTBIO, YIOJl MEXY IIJIOCKOCTSAMH, PACCTOSIHUE OT TOUKHU
JI0 IUIOCKOCTH, PACCTOSIHHE MEKIY IPSIMBIMHM, PAacCTOSIHHUE
MEXY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPU PEILICHUU
3a7jay U3y4eHHbIE (PAKTBI M TEOPEMbl IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOILEr0 MUPA;

- YMETb OIIEpPUPOBATH IMOHATUSAMHU: MHOTOTPaHHHUK, CEUEHUE
MHOTIOIpaHHMKa, KyO, Hapajuiefenurnes, rnpusma, nupamuia,
durypa u NOBEpXHOCTb BpAILEHUS, LMIMHIP, KOHYC, IIap,
cdepa, ceueHust GUTYpbl BpPAIIEHHUs, TUNIOCKOCTh, Kacarouascs
cheppl, UWIMHIpPA, KOHYyca, IUIOL[aJb  IOBEPXHOCTH
OUpaMUbl, MPU3MBI, KOHYCa, LWIMHIpA, IJOMaIb chepsl,
0o0BbeM KybOa, MPsMOYroJIbHOTO Mapajuiesenunesnia, MupamMmuIsbl,




OpU3MBbl, LWIMHIpPA, KOHYyca, IlIapa; YMEHHE H300paxarhb
MHOTOTPaHHUKU U TOBEPXHOCTH BpALICHUS, UX CEYEHHUS OT
PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX
CPEJICTB; YMEHHME PAacIO3HAaBaTh CUMMETPUIO B IIPOCTPAHCTBE;
YMEHHE pacno3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKY;

YMETh ONEPUPOBATh MOHATUSIMU: JABMKEHUE B NMPOCTPAHCTBE,
nojo0Hbple  (Urypbl B NPOCTPAHCTBE;  HUCIOJB30BaTh
OTHOIIICHUE TUIONIA/Ie MOBEPXHOCTEH M O0OBEMOB MOAOOHBIX
buryp npu peueHnu 3aaay;

- YMETb BBIUUCIATH F€OMETPUUECKHUE BEIMUMHBI (IIMHA, YroJ,
wionaap, o00beM, IUIOHIa[b MOBEPXHOCTH), HCIOJb3YS
U3y4eHHbIe POPMYIBI U METO/IBI;

- YMEThb ONEPUPOBATH IMOHATUAMM: MNPSIMOYrOJbHAs CHUCTEMA
KOOPJWHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPIAMHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEICHUE, YrOJI MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpPA HA YUCJIO; HAXOIUTh
C TMOMOIIBI0 M3YyYEHHBIX (GOPMYNT KOOPAMHATHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXKY IByMs TOUKAMH;

-yMeTh BBIOMpATh MOAXOIANINI HM3YYEHHBIA METOHd s
pellieHrs 3ajjaud, pacrno3HaBaTh MaTeMaTH4eckue (akTbl U
MaTeMaTHYeCKUe MOJIENH B TMPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE, YMEHHUE IPUBOJIUTH IPUMEPHI
MaTeMaTUYEeCKUX  OTKPBITUA  POCCHUMCKOM U MHUPOBOM
MaTeMaTUYECKOU HayKu

OK 02. Ucmosp30BaTh
COBPEMEHHBIE CPEJCTBA
MMOMCKa, aHAIN3a U
WHTEpIpeTay nHGopMaIny,

B obGmactu HEHHOCTH HAYYHOTO IO3HAHUA:

-C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHU,
COOTBCTCTBYIOILICTO COBpPCMCHHOMY YPOBHIO
pPa3BUTHA HAYKU U 06H1€CTBCHHOI>1 IMPAKTHUKHU,

- YMeTh ONEpUPOBaTh MOHATHUAMM: pallMOHATbHAS (YHKIUS,
NoKa3areabHas byHKIMS, CTeIeHHas byHKIMS,
norapupmuyueckas GyHKLIUs, TPUTOHOMETpUYECKHE (YHKIUH,
oOpaTHble (DYHKIIHMH; YMEHHE CTPOUTH TpapHUKH H3y4EHHBIX




1 MTHPOPMALIMOHHBIC
TEXHOJIOTMH JUIS BBITIOJTHCHUSI
3a1a4 MpoQecCHOHATBHON
NeSATebHOCTH

OCHOBAaHHOTI'O Ha Juajiore

KyJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHHE SI3bIKOBOM M YHUTATEIILCKOU
KyJbTYpbhl KaK CpPEICTBA B3aUMOJCUCTBHS MEXIY
JIOJIbMU U MTO3HAHUS MUDA;

- OCO3HaHHUC ICHHOCTHU Hay‘-IHOI\/’I JACATCIIBHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh ~ MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO NESITETFHOCTh
WHJIMBUIYAJIBHO U B TPYIIIIE.

Osnanenue YHUBEPCAITbHBIMU yueOHBIMU

IIO3HABATCJIIbHBIMU HeﬁCTBHHMHZ

B) paboTa ¢ nHpopmarmen:

- BJAJETh HaBBIKAMH MOJyYCHUS WH(DOPMAIUN U3
WUCTOYHUKOB DPAa3HBIX THIIOB,
OCYIIECTBIISITh TIOUCK, aHAIN3, CUCTEMAaTHU3AIHIO U
UHTEPIPETANNIO HHPOPMAIIUU PA3ITMYHBIX BHJIIOB U

CaMOCTOATEIBHO

(dhopMm mpencTaBICHHUS;

- co3laBaTh TEKCThl B pa3iM4HbIX (opmarax c
y4eTOM Ha3HaueHUss HHPOpMAIlMU U LeJeBOM
ayIUTOpUHU, BBIOMpas ONTUMANbHYIO  (opmy
IPEJCTaBICHUS U BU3YyalIU3allHH;

- OLIGHUBATh

uHdopmaruu,

JOCTOBCPHOCTD,
COOTBCTCTBUC IIPAaBOBBIM H

JICTUTUMHOCTD
€C
MOPAJIIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIB30BaTb CPEACTBA HH(bOpMaHHOHHBIX nu
KOMMYHUKAIUOHHBIX TEXHOJIOTHUH B pCHICHUN

KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX nu

(byHKIU, UCTIOIB30BaTh TPa(UKK MPH U3YYEHUH MPOIIECCOB H
3aBUCUMOCTEH, MpU pEUIeHUH 3aJad U3 JPYrux YydeOHBIX

OpeIMETOB Y 33Jady M3 pealbHOM JKM3HHU; BbIPaXaTh

dbopmynamMu 3aBUCUMOCTH MEX/ITy BETHYUMHAMMU;
- YMCTb OIICPUPOBATH MMOHATHAMU: TOKACCTBO, TOKICCTBCHHOC
npeoOpa3oBaHue, cucrtema

YPaBHCHHUE, HCPaBCHCTBO,

YpaBHEHUH H HEPABEHCTB, pPaBHOCWIBHOCTh YpaBHEHUMH,
HEPAaBEHCTB W CHCTEM, palMOHAIBbHBIC, HWPPALHOHAIBHEIE,

ITOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie,

TPUTOHOMETPUYECKUE YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBI,

YMETh pelaTh YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C

MOMOIIBIO  Pa3IMYHBIX TMPUEMOB;, pEIIaTb  ypaBHEHUS,
HEpPaBeHCTBA U CHUCTEMbl C [apaMeTpoM; IPUMEHSATh
YpaBHEHHUS, HEPaBEHCTBA, MX CHUCTEMBbl JJs pelIeHus

MaTeMaTHYeCKUX 3aJad W 33Jad M3 pazIU4HbIX obsacteit
HAayKH U PeaIbHOM KU3HU;

- yMeThb CBOOOJHO OIEpUPOBaTh MOHATUSAMU: ABUKECHHE,
napajuleJbHBIM  MEePeHoC, CUMMETPHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, npeobpazoBanue  1MoAooOus,

10100HbIE (DUTYPBI; YMETh PACIIO3HABATH PABHBIE U MOJI00HbBIE

IOBOPOT,

burypsl, B TOM 4ucie B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMETh UCIOJIb30BaTh I'€OMETPUUYECKUE OTHOIICHUS, HaXOIUTh
reOMETPUYECKUE BEIWYHUHBI (JJUHA, Yo, IJIOaab, 00beM)
IpU pelIeHUH 3a/ad U3 APYruX y4eOHBIX MPEeIMETOB U W3
peanbHOU KU3HU




3aay = ¢ coOrongeHueM

TpeOOBaHUM IPrOHOMUKH, TEXHUKH O€30MaCHOCTH,

OpraHru3allMOHHBIX

TUTHEHBI, pecypcocOepekeHus,

HOPM,

IIPaBOBBIX n

OTUYECKUX HOpPM  MH(OpPMAaLMOHHON
0e30I1aCHOCTH;

- BJIAACTb HaBBIKAMH pPaCllO3HABAHUSA W 3alllUTHI
nHpopmanuy, HHPOPMALMOHHON OE30MacCHOCTH

JIUYHOCTHU

OK 03. IlmannpoBats u
[pean30BhIBATh COOCTBEHHOE
podeccuoHaibHOE U
ITMTYHOCTHOE Pa3BHUTHE,
[peAPUHIMATENbCKYIO
NesITENbHOCTD B
npodeccuoHanbHOM chepe,
MCII0JIb30BATh 3HAHUSA T10
(uHAHCOBOW I'PaMOTHOCTH B
[Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

B o06macTu TyXOBHO-HPaBCTBEHHOTO BOCITUTAHWS:
-- chopMHpPOBAaHHOCTH HPABCTBCHHOTO CO3HAHWSI,
STUYECKOTO IMOBEIECHUS,

- CIIOCOOHOCTH OIEHUBAThH CUTYAIHIO U TPUHUMATH
OCO3HAHHBIC  PEIICHHS, OPHUECHTUPYICh  Ha
MOpaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE
YCTOMYHUBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POIUTEIISIM
U (WIM) IpYyruM 4YjeHaM CeMbH, CO3JIaHHUIO CEMbU
Ha OCHOBE OCO3HAHHOTO NIPHHATHS IICHHOCTEH
CEMEHHON XW3HH B COOTBETCTBUM C TPATUIUSIMHU
Hapo10B Poccuu;

OBnaseHue yHHBEPCATbHBIMU  PETYISITUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIHHYIO
NeSITeNIbHOCTD, BBISIBIIATH MPOOJIEMBbI, CTaBUTh H
(hopMynupoBaTh COOCTBEHHBIC 3a1a9n B
00pa30BaTEeNbHON /EATENBHOCTH M JKU3HEHHBIX

- yMeTb  OINEpUPOBaTh  TMOHATHUSAMHU:  paAlMOHAJIBHBIE,
VPpPALMOHAJIBHEIE, MIOKa3aTeNbHBIE, CTEIICHHBIE,
jgorapu@mMuyueckue, TPUTOHOMETPUYECKUE ypaBHEHUS U

HEPABCHCTBA, UX CUCTCMBI;

- YMETh ONEpUPOBATh MOHITUSMHU: MHOTOTPAHHHUK, CCUCHUE
MHOTOTpaHHHKa, Ky0, TapajuleNienuIe]], npu3Ma, MUpaMujia,
durypa M TOBEPXHOCTh BpAIlleHHs, HUIMHIDP, KOHYC, WIap,
cthepa, ceueHnus (GUTypsl BpalleHUs, IIOCKOCTh, KacArOIIascCs
cdepsl, IUIOIIAJ b  TTOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIPA, IUIOManab chepsl,
00BeM Ky0Oa, MPSMOYrOJBFHOTO Mapajuiesieue1a, THPaMHUIbL,
NpU3MBI, IWIMHAPA, KOHYCa, Iapa; yMEHHEe H300paxarhb
MHOTOTPAaHHUKH M TIOBEPXHOCTH BpAIICHHUS, UX CEYCHUS OT

MUJIKMHApA, KOHYCa,

PYKH, ¢ TOMOLIBIO YCPTCKHBIX HHCTPYMCHTOB H 3JICKTPOHHBIX
CpeaAcTB; YMCTh pPACIO3HABATH CHUMMCETPHUIO B IPOCTPAHCTBE,
YMETH pacCliO3HABATH IIPABUJIBHBIC MHOT'OI'PAHHUKH,

- YMCTb OIICPUPOBATH MOHATHAMU: IMPAMOYTOJIbHAA CHUCTEMaA
KOOpAUHAT, KOOPpANHATBI KOOPAWHATLL
BCKTOPA, CKAJIPHOC IMPOU3BCACHUEC, YIOJI MCKAY BCKTOpAMU,

CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpPA Ha YUCJIO; HAXOIUTH

TOYKH, BCKTOD,
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CUTYalUsX;

- CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIICHUS
npoOJIeMbl C YYETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaIHUsIM;
croco0cTBOBaTh ()OPMUPOBAHUIO U TPOSIBICHUIO
LUIMPOKOM 3pyIUIMU B pa3HbIX OOJACTAX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb!

WCIOJIb30BaTh MpUEMbl pedIeKCUu Ui OLIEHKH
CUTYaIluH, BbIOOpa BEPHOTO PELLIECHUS;

- yYMEThb OLEHMBAaTb PHUCKM M CBOEBPEMEHHO
IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

B) SMOIIMOHAIBHBIA MHTEJUICKT, MPEATOIararoniui
c(hopMUPOBAHHOCTD:

BHYTpPEHHEH MOTHBAIIHUH, BKJIIOYAIOIIEH
CTPEMJICHME K JOCTHKEHUIO LEIU U YCIEexy,
ONTUMH3M, MHULMAaTUBHOCTb, YMEHHE
JEUCTBOBATh, UCXOAS U3 CBOUX BO3MOXKHOCTEN;

- SMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh NOHUMATh
SMOILIMOHAJIIBHOE COCTOSIHUE JIPYI'MX, Y4YUTBIBATh
€ro0 IpH  OCYIIECTBIEHWHM  KOMMYHMKAIWH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOUYAIOLINX
CIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C IPYTUMHU
JIOIbMH, 3a00TUTBCS, TMPOSABIATH HWHTEpeC U
paspemiatbe KOH(QIUKTHI

C TIOMOIIBI0 H3YYEHHBIX (OPMYNT KOOPIMHATHI CEpEeIUHBI
OTpPE3Ka, PACCTOSIHUE MEXKY IBYMsI TOUKAMHU
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OK 04. DddexruBHO
B3aMMO/ICHICTBOBAaTh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

TFOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH
Y CaMOOIIPEIEIICHUIO;

y4eOHo-
MCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAJIbHOU

-OBJIaJICHHE HaBBIKAMU
NeSITENIbHOCTH;

OBnanenue YHHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:

0) coBMecTHas ACSITEIbHOCTD:

- TMOHUMaTh M HCIOJIb30BAaTh NPEUMYILECTBA
KOMaH/JHOW U UH/IMBUIyalbHOU paboThI;

- TNpPUHUMATh IEJIU COBMECTHOH JIeATENbHOCTH,
OpPraHW30BBIBATh U KOOPJUHUPOBATH JCHCTBHUS TIO
€¢ OCTHIKCHUIO: COCTaBJIATH IIIaH JICHCTBUM,
pacnpenensiTh pojid ¢ yieTOM MHEHUN yJaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATb M BBINOJHATH padoTy B
YCIOBUAX pealIbHOTO, BUPTYAJIbHOTO u
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

- OCYILIECTBISITh CTpaTeruueckoe
MOBE/ICHUE B PA3JIMYHBIX CHUTYAlMsIX, MPOSBIATH

TBOPYCCTBO n B006pa)KeHI/IC,

IIO3UTUBHOC

OBITDH
UHHUIIMATUBHBIM.

OBnajeHue YHUBEPCAIbHBIMU  PETYJIATUBHBIMU
NEUCTBUSIMU:

I') IPUHATHE ce0s U APYTUX JHOACH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI APYrUX JIIOEN
IIPY aHAJIM3€ PE3yJIbTaTOB ACATEIbHOCTH;

- IpHU3HABaTh CBOE IPaBO M IIPABO JAPYTUX JIIOAEH

- yYMETh OINEPUPOBATh MOHATUAMH: CIYYaWHBIA OIBIT H

ciy4JailHOe COOBITHE, BEPOATHOCTH CIIyYalHOTO COOBITHS;

YMCTb BBIYUCIIATH BCPOATHOCTD C HUCIIOJIB30BaAaHHUEM

rpauuecKkux METOJOB; MPUMEHITh (OPMYNbI CIOXKEHUS U
YMHOKEHUSI BEpOSATHOCTEHW, KOMOMHATOpHbIE (aKThl U
bopMynbl TIpU  pEUIeHUH 3a]ad; OLEHUBAThb BEPOSTHOCTH
COOBITHI;  3HAKOMCTBO  CO

PCATBHBIX CJ'Iy‘IﬂfIHBIMPI

BEJIMYMHAMHU; YMEHHE IPHUBOJWUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX 4YHCENl B MPUPOAHBIX M OOIIECTBEHHBIX
SABJICHUSX;

- YMETbh CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTENIEHB C IIEJIBIM
IIOKa3aTeseM,

KOpPEHb HATypaJIbHOW CTENEHHU, CTENEeHb C

panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHb C ,HefICTBHTCJIBHLIM

(BEIIECTBEHHBIM) TOKa3aTesneM, Jorapudm Uuciaa, CHHYC,
KOCHHYC U TaHT'€HC MTPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO OTEPHUPOBATh TMOHATUIMH: Tpadux
byHkun, oOpatHas (YHKIUA, KOMIIO3HMIUS (DYHKITUH,
nuHeWHas (yHKOMs, KBajpaTuyHas (yHKIUS, CTEICHHAs
GyHKIUS ¢ [eNbIM  [OKa3aTelieM, TPUTOHOMETPHUYECKUE
byHKIIMKA,  OOpaTHBIE  TPUTOHOMETPHUUYECKHE  (PYHKIIUH,

nokaszareibHas u Jiorapudmudeckas QyHKIIMH, YMETh CTPOUTH
rpaduky QyHKIMNA, BBINOIHATH HpeoOpa3zoBaHus TpaduKOB
(ynxumii;

- yYMETh WCIOJIb30BaTh Tpaduku GYHKIUH Ui W3YydCHHSI
MPOIIECCOB M 3aBUCHUMOCTEH MPH PEUICHUH 3a/ad U3 JPYTrux
yueOHBIX MPEAMETOB U U3 pealbHON JKHM3HH, BBIpaKaTh
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMUYUHAMU;

- CcBOOOJHO OMEpUPOBATh MOHATHAMH: YETHOCTh (DYHKIIUH,
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Ha OIINOKH;
- pa3BHBAaTh CIOCOOHOCTh IOHHMATh MHpP C
MO3UIUH JIPYTOT0 YeJIOBEKa

yHKimy, yHKIHH,
MOHOTOHHOCTh (DYHKIHH, dKCTpeMyM (PYHKIMH, HanOOJbIIee

MEePUOJUYHOCTh OTPaHUYEHHOCTh
U HavMCHbIEE 3HAYCHHUS (DYHKIIMM HAa IMPOMEKYTKE, YMETh
MIPOBOJMTH UCCIICIOBAHUE (PYHKIINU;

- YMETh UCIOJIb30BaTh CBOWCTBA U Tpapuku (GYHKIUN IS
pelieHus: ypaBHEHUHN, HEPABEHCTB W 3a/ad C TNapaMeTpaMu,
Ha MHOKECTBA

n300paxxath KOOPJUHATHONW  TIJIOCKOCTH

pEelLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBasTh yCTHYIO
1 TUCHMCHHYIO
KOMMYHHKAITUIO Ha
rOCY/IapCTBCHHOM SI3BIKE
Poccutickoit deneparuu ¢
YI€TOM 0COOCHHOCTEH
COLIMANIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 3cTeTUYECKOTO BOCITHTAHMS:
- OCTCTHUYCCKOC OTHOLICHUE K MHUPY, BKIIIOYasd

OCTETUKY 6BITa, HAaY4YHOTO0O M TCEXHHYECCKOIO

TBOPYECTBA, CMOpPTa, Tpyla W OOMIECTBEHHBIX
OTHOIIIECHUIA;

- CIOCOOHOCTh BOCIPHHHMMATh Pa3IUYHBIC BUIBI
HWCKYCCTBa, TPAJUIIMM M TBOPUYECTBO CBOETO M
IPYrUX HApOJOB, OIIyIaTh 3MOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- YOKIEHHOCTh B 3HAYMMOCTH JUIS JTMYHOCTH H
oO1ecTBa MHPOBOTO

HCKYCCTBA, STHHYCCKHUX KYJIbTYPHBIX Tpa,I[I/II_II/Iﬁ n

OTCYCCTBCHHOI'O u

HapOIHOI'O TBOPUYCCTBA,
- TOTOBHOCTb K CAMOBBIPA’KCHUIO B PA3HbIX BHAAX

HCKYCCTB4, CTPEMJICHHUC TIPOABJIATH Ka4Y€CTBa
TBOp‘IGCKOfI JIMYHOCTH,
OBJ'Ia,Z[eHI/Ie YHUBCPCAJIIbHBIMU

KOMMYHHKATUBHBIMH JICHCTBUSMMU:
a) oO1IeHue:
- OCYIICCTBJISATh KOMMYHUKAIIMK BO BceX cepax

- YMETh OTIEpUPOBATH MOHATHSAMH: CpeHEe apuPMeTHIECKOE,
MenuaHa, HanOoJplllee W HaWMEHBIEE 3HAYCHHS, pa3Max,
JCTIEPCHs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Ha00pa;
yMEHUE uHbOpMaLHIo,
MPE/ACTABICHHYI0O B TaONMWIlax, Ha Jauarpammax, rpadukax,
OTPaXaIoIIYI0 CBOMCTBA PEATbHBIX MPOILIECCOB W SIBJICHUI;
MPEJICTaBISATh HHPOPMAIUIO C MOMOUIBIO TAOJIUIl U JHarpamm;
UCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE,

W3BJIEKAaTh,  HMHTEPIPETUPOBATH

B TOM 4YHCIE C
MPUMEHEHHEM
CPEICTB;

- YMETb OTIEpUPOBATH MOHATUSAMU: TOUKA, MPsAMas, MIOCKOCTB,
MPOCTPAHCTBO, ABYI'PAHHBIN YroJl, CKPEIIUBAIOIINECS MIPSIMBIE,
napauieIbHOCTh HNEPIECHIUKYAIPHOCT  MPSMBIX
IUIOCKOCTEH, YroJl MeXAy MPSMBIMHU, YTOJ MEXKIy MpIMON U

l"pa(bI/ILIeCKI/IX MCTOAOB MW  JJICKTPOHHBIX

U U
IUIOCKOCTBIO, YTOJI MEX/1y IUIOCKOCTSMHU, PACCTOSIHUE OT TOUKU
JI0 TJIOCKOCTH, PACCTOSIHUE MEXIY HIPSIMBIMH, PacCTOSIHHUE
MEXy INIOCKOCTSMH;

- YMETb MCII0JIb30BaTh MPHU PELICHUHU 3a]ad U3yueHHbIe (DaKThI
U TEOPEMBI
00BEKTOB OKPYXAIOIEro MUpa

INITAaHUMCTPpUH; YMCHHC OLCHUBATH PaA3MCPLL
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KHU3HU;
- pacro3HaBaTh HeBepOAIbHbIC CPEACTBA OOIICHHS,
NOHUMaTh  3HAYCHHE

COIMAJIbHBIX 3HAaKOB,

pacro3HaBaTh IIPEATNOCHUIKA KOH(DJIUKTHBIX
CUTYyalluil ¥ cMsr4aTh KOHQIUKTBI;
- Pa3BEpHYTO U JIOTMYHO H3JIaraTb CBOI0 TOYKY

3pC€HHA C UCIIOJIB30BAHUEM A3BIKOBBIX CPCICTB

OK 06. [TposiBisATH

TP IAHCKO-TTATPHOTHICCKYIO
MO3UITHIO, ICMOHCTPHUPOBATH
0CO3HAHHOE ITOBEJCHNE Ha
OCHOBE TPaTUITUOHHBIX
00I1eUEIOBEUSCKUX
[ICHHOCTEH, B TOM YMCJIIC C
YI€TOM rapMOHH3aIUN
MEKHAIMOHANIBHEBIX U
MEKPETUTHO3HBIX OTHOIIICHUH,
[MPUMEHSTH CTaHIaPThI
QHTUKOPPYIITHOHHOTO
[MOBEICHUS

- OCO3HaHWe  OOy4aroUMMHUCS  POCCHICKON
Fpa)l(llaHCKOﬁ NICHTUYHOCTH,

- UEJICHAIIPABJIICHHOE  Pa3BUTHE BHYTPEHHEHU
103U JIMYHOCTHU Ha OCHOBE AYXOBHO-

HPaBCTBEHHBIX IIEHHOCTEW HapoJoB Poccuiickoit
denepanuv, HUCTOPUYECKUX U HAIMOHAIBHO-
KYJIbTYPHBIX TpaJuIHi, (HOPMUPOBAHHE CHCTEMBI
3HAYMMBIX I[ICHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO MHPOBO33pPEHUS,
MIPaBOCO3HAHUS, 9KOJIOTHYECKOH

CIIOCOOHOCTH CTABUTH LEJIN U CTPOUTH JKU3HCHHBIC

KYJIBTYPHI,

IIJIaHBI,

B gactu I'paKAaHCKOI'O BOCIIUTAHUA:

- OCO3HAaHHUC CBOHUX KOHCTUTYIHMOHHBIX IIpaB H
065133HHOCTCI71, YBAXKCHUC 3aKOHA U ITPAaBOIIOPAAKA;
- IIPUHATHC  TPaJULIUMOHHBIX
O6IJ.I€‘I€J'IOB€‘I€CKI/IX TF'YMaHUCTHUYCCKUX
ACMOKPATUYICCKUX HCHHOCTCI\/’I;

HanmMOHAJIbHbIX,
u
- TOTOBHOCTbB

MMPOTHUBOCTOATH nacoJI0rnu

OKCTPEMHU3MaA, HallMOHaJIn3Ma, KCCHO(1)06I/II/I,

AUCKpUMHHAILIUA T10 COLMUAJIBHBIM, PCIUTUO3HBIM,

- yMeTh pellaTh TEKCTOBbIE 3aJauyd pa3HbIX TUIIOB (B TOM
YyHclie Ha TPOLEHTHI, JOJU W YacTH, Ha JBI)KEHUE, padoTy,
CTOMMOCTh TOBapOB U YCIYI, HaJjoOTH, 3aJadd M3 00JacTh
VOpaBJICHUS  JUYHBIMH W CEeMEHMHBIMH  (HUHAHCAMH),
COCTaBIIAITh BBIPAKEHMS, ypaBHEHHUS, HEPABEHCTBA M HUX
CHUCTEMBl IO YCIOBHIO 3aJaud, MCCJIENI0BaTh IOJIYYEHHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh Pe3yIbTaTOB;

- *ymemv onepuposamv NOHAMUAMU. OnpeodeleHue, aKcuoma,
meopema, cieocmsue, C80UCMB0, NPU3HAK, O0KA3amenbCmeo,

PABHOCUNbHbIE — (DOPMYTUPOBKU,  yMemb  (opmyauposamo
obpammuoe U NpoOMUBONONONCHOE YMEEPIHCOeHUe, NPUBOOUMDb
npumepvl U KOHMPAPUMEDPHI,  UCHONb308AMb  Memoo

Mamemamuyeckol UHOYKYUU;, Npoeooums OOKA3AmMelbHble
paccysicoenus npu peulenuu 3a0ad, OYeHU8AmMv J10SUHECKYIO
NPABUILHOCHb PACCYHCOCHUL,

- *ymemo €c80000HO onepuposama NOHAMUAMU:
noCied08amenbHOCHb, apugpmemuueckas npoepeccusi,
2ceomempuieckas — npozpeccus,  OecKOHeuHo  Yowiearowas
2eoMempusecKast npoepeccusi, ymems 3a0asambo
nOCNe008amenIbHOCMY, 6  MOM  Yucie C  NOMOUbIO
PEKYPPEHMHBIX (POpMYIL;

- *ymemsv 6viO0Upamvb NOOXOO0AWUL MemOoO 0N peuleHus
3a0ayu; NOHUMAHUE 3HAYUMOCIU MAMEMAMUKU 6 U3YYeHUl
APUPOOHBIX U 0OWECTNBEHHBIX NPOYECCO8 U ABNEHUL, YMemb
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pacoBbIM, HAITMOHAJILHBIM MTPU3HAKAM;
- TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHHOCTH B
MHTEpecax IrpakJaHCKOTo OOLIeCTBa, y4acTBOBAThH
B CaMmMOyIpaBJIeHUU B 00mIe00pa3oBaTEIHLHOM
OpraHu3aluu " JIETCKO-FOHOIIECKUX
OpraHu3aIusix;

- yYMEHHE B3aUMOJICCTBOBATh C COIMATHHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIUSAMH U
Ha3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHHUTAapHOM M BOJIOHTEPCKOU
NEeSITETHHOCTH;

MaTPUOTHIECKOTO BOCITUTAHUS:

- chOPMHPOBAHHOCTh POCCHUUCKOW TI'pakIaHCKOU
WJEHTUYHOCTHU, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJIy, YyBCTBAa  OTBETCTBEHHOCTH  Tepes
Poaunoii, ropocTy 3a cBoM Kpaid, cBoro Pomuny,
CBOHM SI3bIK U KYJIbTYpPY, IPOILIOE M HACTOsIIee
MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;

- IIEHHOCTHOE€ OTHOIIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPHMYECKOMY U  IPUPOJHOMY
HACJIEJINI0, TaMATHUKAM, TPAIUIMSIM HapOJI0B
Poccun, poctmkenusm Poccunm B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- uaeWHas  yOeXJEHHOCTb, TOTOBHOCTh K
CIyXeHuIo U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

OCBOCHHBIE  OOYYAIOIIUMHUCS  MEXKIPEIMETHBIC
MOHSTUSI W YHUBEpCaldbHbIC y4eOHbIE NEHCTBUS

pacnosHasams — NposGNeHue  3aKOHO8  MAmemMamuku 8
uckyccmee, ymems HPUBOOUMb NPUMEPbI MAMEMAMULECKUX
OMKPLIMULL POCCUTICKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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(perynsiTUBHBIE, MO3HABATEJbHBIE,
KOMMYHUKaTHBHbIE);

- CHOCOOHOCTP  MX  HCIOJIB30BAaHUS B
IIO3HABATEIIBHOW WM COLMAJIBHOM  IIPaKTHUKE,

TOTOBHOCTb K CaMOCTOATCIIbHOMY ITIJIIAHUPOBAHUIO

U OCYIIECTBICHHIO  y4eOHOH  JeATEeIbHOCTH,
y4eOHOro

neaarorn4y€CKuMHu pa6OTHI/IKaMI/I U CBCPCTHUKAMMU,

OopraHu3alun COTPYAHHNYICCTBA C

K VyY4acTHIO B TIOCTPOCHUM WHIWBHIYaTbHOM
00pa3oBaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COUAILHOU
NeSITeIbHOCTH

OK 07. ConelicTBOBaThL
COXPAaHEHUIO OKPYKAIOIIEH
Cpenbl, pecypcocOepekeHHUIO,
[IPUMEHSTH 3HAHUS 00
M3MCHEHHUH KJIMMATa,
[IPUHIIUTIBI OEPEIKITUBOTO
MPOMN3BOJICTBA, Y((HEKTUBHO
NIeliCTBOBATh B YPE3BbIUAITHBIX
CUTYaIHUsIX

- HE TPUHHUMATHh JCUCTBUS, NPUHOCAIINE BpEN
OKpY»Kalolllel cpene;

- yMeTb TMPOTHO3UPOBATH
9KOJIOTUYECKHE TIOCIEACTBUS MPEANPUHUMACMBIX
JEUCTBUI, IPEIOTBPAILATh UX;

- PacCHIMPHUTh OMBIT JACSITCIBHOCTH IKOJOTHYECCKOU

HeOJIaronpusTHbIC

HAIpPaBJIEHHOCTH;

- pa3pabaThiBaTh IUIaH peEIICHUS MPoOIEMBI C
YU4ETOM aHallh3a UMEIOUIUXCS MAaTepHAlIbHBIX H
HEMaTepuaIbHBIX PECYpPCOB;

- OCYIIECTBIISATh  IIeJICHANPaBICHHBIN
MepeHoca CpeAcTB M CHOcOO0B  JCHUCTBHS B
npodeccuoHanbHyI0 Cpemay;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBbHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

IIOHUCK

- YMEThb OIEPHPOBATH MOHATUSAMH: (YHKIHUS, HETpEphIBHAS
GyHKIMSA, TPOW3BOJHASA, TMEpBOOOpa3Has, OMNpeACICHHbBIN
WUHTETpajJ; YMETh HaXOJWUTh TPOM3BOJIHBIC DIIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIPAaBOYHBIC MAaTEPUAIIbl; UCCIICIOBATh B
NPOCTEUIINX CITydasX (QYHKIMH HA MOHOTOHHOCTh, HAXOJHUTh
HauOOJIbIINE W HAaUMEHbBIINE 3HA4YeHHUs (YHKIUH; CTPOUTH
rpa@ukd  MHOTOWICHOB C  HCIOJb30BAaHWEM  arrapara
MaTEeMaTUYeCKOTO aHallu3a; MPHUMEHSATh POU3BOJIHYIO TIPU
pemieHHH  3a7ad = Ha

JABHMKCHUC, peuiaThb

OPHCHTUPOBAHHLIC 3aaa4d Ha HauOOJIbIINE M HaUMEHBIIHE

IMPaKTHUKO-

3HA4YEHUs1, Ha HAXOXAEHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATh NOHATHUAMHU: JIBWKEHUE B IPOCTPAHCTBE,
noJo0Hble  GUrypsl B HCIOJIB30BATh
OTHOILIEHHE IUIONIAJeH MOBEPXHOCTEH U 0OBEMOB IMOJO0OHBIX
¢buryp npu perieHnu 3aaay;

IMPOCTPAHCTBE;
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- OpeajiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEU C
MO3UIUHU HOBH3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

- JlaBaThb OLICHKY HOBBIM CHUTyallMsM, BHOCHUTHb
KOPPEKTUBBI B  JICSATEIBbHOCTb,  OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIAM

- YMETh BBIUUCIIATh F€OMETPUUECKUE BEJIUYUHBI (JUIMHA, YTOJ,
wioniaap, O00bEM, IUIOLIA[b IOBEPXHOCTH), HCIOJIb3YS
U3y4eHHBIE (POPMYIIBI U METOIBI
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2. CTpyKTypa H coaep:kanue 001eodpa3zoBareJbHONM AMCHUILIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bua yueoHoii paboTbl

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 334
B T.4.

OcHOBHOE coJiep:KaHue 298
TEOPETHUYECKOE 00yIeHUE 236
MPaKTUYECKHUE 3aHITHS 62
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COAepKAHUE 36
NMPUKJIATHOTO MOYJIfA)

BT. U..

TeOpeTHyYecKoe 00ydyeHue 4
MPAKTUYECKHUE 3aHATHS 32

NuauBuayaibHbli NPoeKT (0a/nem)™™

IIpome:kyTouHasi arrecTanus (IK3aMeH)
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBLHO-

HaumeHoBaHue pa3ae/ioB . | O0bem dopmupyemblie

OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH
U TeM 4yacos KOMIIeTeHII UM
MOAYJIb (NPH HAJTHYHH)
1 2 3 4

Ocnognoe codepicanue

Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tema 1.1 Conepxxanue y4eOHOro MaTepuaja

Henp n 3anaun ba3oBbrle 3HaHHMA W yMEHHMS MO MaTeMaTHKe B MPOPECCHOHAIBHOM U B

MaTeMaTHKU IpU MTOBCEHEBHOM JESITETbHOCTU 2

OCBOCHHUU CHECIHATBHOCTH | KombunuposanHoe sauamue

Tema 1.2 Conep:xxanue yueOHOro marepuaJja

Uucna v BBIYUCIEHUS. JleiictTBUsT ~ HaA  TMOJOXKUTENBHBIMM M OTPHULATEIbHBIMU  YHCIIAMU,

Beipaxenus n OOBIKHOBEHHBIMH U JACCATUYHBIMU Jpo0simu. [{eiicTBUs co cTeneHsIMu, pOpMYIIbI 5

npeoOpa3oBaHus COKPAILEHHOTO YMHOKEHHUSI.

. — Iéom6unup06annoz 3aunamue OK-01, OK-02, OK03,

ema 1.3. oJep:xaHue y4eOHOro Marepuasa : : :

I'eomerpus Ha mnockoctd | IpodeccHoHATbLHO-OPHEHTHPOBAHHOE colepkaHue (conepxkanme % 0(;16, OOI;_OOS% O
NMPUKJIAJTHOT0 MO/IYJIfA) ) ’
Buner mnockux ¢guryp ¥ ux miomanas. [IpakTuko-opueHTHpOBaHHBIC 3a7auu B
Kypce reOMeTpUH Ha II0CKOCTU

Tema 1.4 Conepxanue yueOHOro Marepuasa

IIpouenTHbIe BEruKcaeHus | [IpocThie IPOIEHTHI, pa3HbIe CIOCOOBI UX BhIYUCIEHUS. CI0XKHBIE TPOIIEHTHI 4
Ilpakmuueckoe 3anamue

Tema 1.5 Coaepikanue yueOHOro MaTepuajia

VYpaBHenus U HepaBeHCTBa | JIMHeliHble, KBaJpaTHbIe, APOOHO-JIMHEHbIE YpaBHEHHS U HEPaBEHCTBA 4

Hpaxmuttecxoe 3anAamue

Tema 1.6

Conepxxanue y4eOHOro Marepuasia
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Cucrempl ypaBHEHMH H

HEpPABEHCTB

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

3x3, ompeaenurens wmatpuibl. Meton [Taycca. CucteMbl HeTUHEHWHBIX

ypaBHeHuM. CHCTEMbI HEPABEHCTB

KOM6MHUpO€ClHHO€ 3aHAamue

Conepxxanue yueOHOro Marepuasa

BxoaHoi KOHTPOJIB Brraucnenuss u npeoOpa3oBaHus. YpaBHEHUSI M HEpaBeHCTBa. ['eomerpust Ha 2
MJIOCKOCTH
Pa3nen 2 IlpsiMble ¥ MJIOCKOCTH B POCTPAHCTBeE. 18
Tema 2.1. Conepxxanue yueOHOro Marepuaja
OCHOBHBIE IOHATHUSA [Ipenmer crepeomerpun. OCHOBHbIE TOHATUA (TOYKa, NpsMasl, IJIOCKOCTH,
CTEepEOMETPUH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI — crepeomeTpuu. llepecekaromuecs,
Pacnionoxenue NpsAMBIX U | TapaJUIeIbHBIE W CKPEIIWBAIONIMECs MpsSMble. YTOJ MEXKIy TMpsSMBIMH B )
IJI0CKOCTEH npocTtpanctBe. [lepneHauKyaIapHOCTs NPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
(burypst
Kombunuposannoe sanamue
Tema 2.2. Conep:xaHnue y4eOHOro marepuaja
[TapamnensHOCTs NpsAMBIX, | [lapamnenbHble npsiMas W IwIockocTh. Ompenenenue. [Ipusnak. CroiictBa (c
OpsIMOM M INIOCKOCTH, | ToKazaTteiabCcTBOM). [lapamnenbHbie 1wiockocTH. Omnpenenenue. [IpusHak. OK 01, OK 03,
IJIOCKOCTEHN CaoiicTBa (¢ J0Ka3aTeabCTBOM). TeTpadap u ero aieMeHTsl. [lapannenenunesn u 4 OK 04, OK 07
ero anemeHTel. (CBOWCTBa NPOTHUBOIOJOXKHBIX TIpaHe M JUaroHajeu
napamenenunena. I[locrpoenune ceuennii. Peenue 3anay.
Kombunuposannoe sanamue
Tema 2.3. Conepxanue yueOHOro Marepuasa
[lepneHMKYIApPHOCTD [lepnenaukynspusie npsimble. llapannenbHble MpsiMble, MEPIEHIUKYISIPHBIE K
MPSMBIX, IPSIMOHN U mwiockocTH.  IIpu3Hak  NEepHNeHAMKYASIPHOCTH  HPSAMOM W IJIOCKOCTH.
IJIOCKOCTH, TNIOCKOCTEN HoxazarenbctBo. Ileprnennukynsip u  HakioHHas. llepnenaukynspHbie 5
miockocTH. [Ipu3HaK MNepneHANKYISIPHOCTH IUIOCKOCTEeH. JloKa3aTenbCTBO.

PaccrosHus B MMpOCTPAHCTBEC

KOM6HHMPOGCZHHO€ 3aHAamue

Tema 2.4.

Conepxxanue y4eOHOro Marepuasia

20




Teopema o Tpex
IEPIEHINKYIIApax

TeopeMa 0 Tpex mneprneHAMKyJsApax. JokazarenbCTBO. YTros MEXAy NpsMOU U
IJIOCKOCTBIO. YTO0JI MEXAY IJIOCKOCTSAMHU

4
Kombunuposannoe 3anamue
Tema 2.5. IpodeccnoHaIbHO-OPUEHTHPOBAHHOE colepkaHue (conepxanue
[TapamtensHele, NPHUKJIATHOT0 MOAYJIA)
MepIEeHIUKYIIIPHBIE, AxcuoMmbl crepeomeTpud. I[lepneHAUKYISIPHOCTh TNPSAMOM U IJIOCKOCTH,
CKPEIIMBAIOIINECS IPSMBIE | MAPAIIICIIBHOCTh JIBYX MPSIMBIX, NEePIEeHIUKYIIPHBIX IJIOCKOCTH, 5
MEPIEeHIUKYJIIPHOCTD MJIOCKOCTEN
Ipakmuueckoe 3anamue
Tema 2.6 Copep:xxanue ydyeOHOro marepuaja
Pemenne 3amau. IIpsamelie u | Pacnionoxkenne npsMbIX U INIOCKOCTEH B IpocTpaHcTBe. [lepneHIuKyIsIpHOCTD U
MJI0CKOCTH B | MapajuIeIbHOCTh MPSAMBIX U IockocTel. CKpeluBarommecs npsimbie 2
MIPOCTPAHCTBE KouTtponsHas padorta
Pa3nen 3. KoopauHaThl 4 BEKTOPbI 18
Tema 3.1 Conep:xanue y4eOHOro marepuasa
JlekapToBBl KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiinme 3a1aun B KOOpIUHATAX.
npocTtpaHcTBe. Paccrosnue | Paccrosinue Mex ity AByMsI TOUYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka
MEOKIY  ABYMA - TOUKAMM. | ko vbunuposannoe sansmue 4
Koopaunatel  cepenuHbl
OTpe3Ka
Conepxanue yueOHOro Marepuasa OK-02, OK-03, OK04,
Bekropsl B mpoctpaHcTBe. Cl0OKE€HHME M BBIYMTAHUE BEKTOPOB. YMHOXKEHHUE OK-07
Tema 3.2 BekTOpa Ha uucno. Kommianapuele BekTopbl. CKalsipHOE MPOU3BEICHUE
BekTopsl B mpocTpaHcTBE. | BEKTOPOB. Pa3iiokeHue BEKTOpa IO TpPEeM HEKOMIUIAHAPHBIM  BEKTOPAM.
Yroa Mexay BEKTOpaMH. KoopaunaTsl BEKTOpa, CKaISIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI 5

CkansipHO€ IMpon3BeieHNe

MCKAY BCKTOpaMH, Yrojal MCEKAY HpHMOﬁ U IUJIOCKOCTBIO, YIroJl MCKAY

BEKTOPOB IUIOCKOCTSIMU. YpaBHEHHE IUIOCKOCTH. ['eoMeTpruecKuii cMbICT ONpenenuTens
2x2
Kombunuposannoe sanamue

Tema 3.3 Coaepikanue yueOHOro MaTepuajia
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IIpakTuxo-
OPUEHTUPOBAHHBIC 3aa4H

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOILYJIS)

colepkaHue (conep:xkanue

Ha KOOPAWHATHOU KoopaunatHas 1uIOCKOCTb. BbluMciieHHEe paccTOAHMM UM IUIOAACH Ha 6
IJIOCKOCTH iockocTd. KonnuecTBeHHbIE pacueTsl
Ilpakmuueckoe 3anamue
Conepxxanue y4eOHOro MaTepuasa
JlexapToBbI KOOpAMHATHI B MpocTpaHCTBE. BekTophl B mpoctpaHcTBe. CroxeHne
U BBIYMTAHUME BEKTOPOB. YMHOKE€HHE BeKTOpa Ha uyucio. KommiaHapHble
Tema 3.4 BeKTOPHI. CKaJsipHOE TPOU3BEJEHNE BEKTOPOB. PazioxkeHne BEKTOpa MO TpeM
Pemrenne 3anau. HEKOMIUTaHApHBIM BeKTopaM. IIpocreiimme 3axaun B koopanHarax. KoopamHatel 4
KoopaunaTsl 1 BEKTOpHI BEKTOpa, pAacCTOSHUE MEXIYy TOYKaMH, KOOPAMHATBI CEpPEAMHBI OTpe3Ka,
CKaJIS[pHOE MPOM3BE/IEHUE BEKTOPOB B KOOPJAMHATAaX, YroJl MEXIY BEKTOpaMH,
yroJI MeXAY NPSIMOM U IMIIOCKOCTBIO, YIOJl MEX/TY IIIOCKOCTIMHU
Koumponvnas paboma
Pa3znen 4. OcHOBBI TPUTOHOMeTPUHU. TpUroHOMeTpHUYEeCKHEe PYHKINH 40
Tema 4.1 Conep:xanue y4yeOHOro marepuaja
Tpuronomerpuueckue Pamnannas wmepa yria. IIoBOpOT TOYKM BOKpPYr Hadajla KOOpJUHAT.
GbyHkuuu npousBonbHoro | OmpesesieHne CHHyca, KOCHHYyca, TaHreHca M KOTaHIeHca. 3HaKd CHHYCa,
yria, yucia. Paguannas 1 | KocuHyca, TaHT€HCAa W KOTAHI'CHCA MO YETBEPTSM. 3aBHCHUMOCTb MEXKIy 4
rpaaycHas Mepa yria CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI€HCOM OJTHOTO M TOTO K€ yria
Kombunuposannoe sanamue
Tema 4.2 Conepxxanue yueOHOro Marepuasia
OCHOBHBIC T c OK-01, OK-02, OKO03,
pUroHoMerpuyeckue ToxaecTsa. CUHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB OK-04, OK-05, OK-
TPUTOHOMCTPHICCKUC o 1 - 0. DOpMyIIbI IPUBEACHHS 4 06. OK-07
ToskecTBa. DOopMyIEI Kombunuposannoe 3anamue ’
MIPUBEJICHUS
Tema 4.3 Coaepikanue yueOHOro MaTepuajia
Cunyc, xocunyc, Tanrenc | Cymma M pa3HOCTh crHycoB. CymMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI M Pa3HOCTH JIBYX nBoiiHoro yria. @opmyibl MOJIOBHUHHOrO yria. IlpeoOpa3oBaHust CymMMBbI 6

yrioB CHHYC ¥ KOCHHYC

TPUTOHOMCTPHUYCCKUX (byHKI_[I/II\/'I B NPOU3ZBCACHUC U IPOU3ZBCACHHA B CYMMY.
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JNBOMHOTO yria. ®opmyisl
MOJIOBUHHOTO yIJIa

BreipakeHne TpUTOHOMETPUYECKUX (YHKIMN dYepe3 TaHTeHC IOJIOBUHHOTO
aprymeHnrta. [IpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPHUSCKUX BBIPAKCHHIA

KOM6MHMpO€ClHHO€ 3aHAamue

Tema 4.4
@yHKIMHU, UX CBOMCTBA.
CrniocoOb1 3aaHust

Conepxxanue yueOHOro Marepuasa

OOnacte ompeneneHuss W MHOXECTBO 3HaueHWd (QyHkumid. YETHOCTS,
HEYETHOCTh, NEPUOTUIHOCTD (yHKIMI. CIocoOBI 3a1aHusT PYHKITHIA

yHKumin Kombunuposannoe sanamue
Tema 4.5 Conepxxanue yueOHOro Marepuaja
Tpuronomerpuueckue O6mactp ompeneneHusi W MHOXKECTBO 3HAYCHHH TPUTOHOMETPUUYECKHUX

(GyHKIMM, UX CBOMCTBA U

¢yHknuil. YETHOCTh, HEUYETHOCTh, MNEPUOJAUYHOCTh TPUTOHOMETPUUYECKHUX

rpaduxu ¢bynknuii. CBolicTBa U rpaduku GyHKIMHA y = cOS X, y =sin X, y =tg X, y = ctg
X.
Kombunuposannoe sanamue
Tema 4.6 Conep:xxanue y4yeOHOro marepuaja
[IpeobpazoBanue Cxxatue u pacTshkeHue TpaQuKOB TPUTOHOMETPUUECKUX () YHKITHM.
rpauKoB [IpeobpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITUMA
TPUTOHOMETPHYEC Ilpakxmuueckoe 3anamue
KuX (QyHKIUI
Tema 4.7 Conep:xaHue y4e0OHOro MmaTepuasa
Onucanue IIpodeccnonanbHO-OpUEHTUPOBAHHOE coaepxaHue (conep:xkaHme
MIPOU3BOJICTBEHHBIX NPUKJIATHOTO MOITYJISA)

MPOIIECCOB C  MOMOIIBIO
rpadukoB QyHKUIUN

Hcnonb3oBanue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIMM B IPO(HECCHOHATBHBIX
3a/1ayax

Tema 4.8 Conepxanue yueOHOro Marepuasa
Ob6patHble OOpatHble TpuroHomerpuueckue ¢GyHkiuu. Mx cBoiictBa u
TPUTOHOMETPUUYECKHUE rpaduxu
GyHKIIIH Kombunuposannoe sanamue
Tema 4.9 Coaepikanue yueOHOro MaTepuajia
TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.
YPaBHEHHUS U Pemienue TpUrOHOMETPUYECKUX YPABHEHUK OCHOBHBIX THIIOB: IPOCTEHIINE
HEpPaBEHCTBA TPUTOHOMETPUYECKUE YPABHEHHUsI, CBOJAILIMECS K KBaJIpaTHBIM, pelIacMbIe
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Pa3I0KEHUEM HA MHOYKUTEIIH, OJHOPOIHBIE.
[IpocTenmme TpPUrOHOMETPUYECKHUE HEPABEHCTBA

KOM6MHUpO€ClHHO€ 3aHamue

Tema 4.10 Conepxxanue yueOHOro Marepuasa
Cucremsl Cucrembl POCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUHN
TPUTOHOMETPHUYEC Kombunuposannoe 3anamue 2
KMX YpaBHEHUU
Tema 4.11 Conepxxanue yueOHOro Marepuaja
Pemrenue 3agad. 0CHOBBI IIpeoOpazoBanue TPUTOHOMETPUYICCKUX BBIPAKECHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YpPaBHEHMM ¥ HEPABEHCTB B TOM YHCIE C )
Tpuronomerpuueckue WCIIOJIb30BAaHUEM CBOMCTB PYHKUINN
G yHKITIT Koumponvnas paboma
Pa3nen S. KommiekcHbie yuciia 8
Tema 5.1 Conep:xanue y4eOHOro MmaTepuaja
KommnekcHsie [Tonsitne xomrekcHoro yucia. ConpspkeHHblE KOMIUIEKCHBIE YHUCIa, MOIYIb U
qucna apryMeHT KOMIUIEKCHOro uwucia. PopMa 3amucu KOMILIEKCHOTO —YHcia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anredpanyeckas). ApupMeTHUECKUe 4
JNEUCTBUS C KOMILIEKCHBIMH YHCIIaMU
Kombunuposannoe 3anamue
Tema 5.2 Conep:xanue y4e0OHOro MaTepuaja
[Ipumenenue BoimonHeHue pacueToB € TMOMOMIBIO KOMIUIEKCHBIX uuncen. [lpumepst
KOMIUIEKCHBIX YU CEIl UCIOJIb30BaHUSI KOMIUIEKCHBIX YUCEIl 6
Ilpakxmuueckoe 3anamue
Paznen 6. Ilpon3Bognas GpyHKIHM, e IPUMEHEHHE 32
Tema 6.1 Conepxxanue y4eOHOro Marepuasia
Ilonsatne  mpomsBoAHOM. | OmnpeneneHUe YHUCIOBOM MOCIEI0BATEIbHOCTH W CIOCOOBI €€  3aJaHus.
@opmynsl ¥ mnpaBuna | CBoOWCTBa  4YMCJIOBBIX  MOcienoBaTenbHOCTEeH.  OmpeneneHue  mpeaeia 2 OK-01, OK-02, OK-
g depeHIInpOBaHI MOCJIEIOBATEILHOCTH. BhluncieHue npenenos nociueaoBarenbHocTen. [Ipenen 03, OK-04, OK-05,

¢ynkuun Ha OeckoneuHoctH. Ilpemen ¢yHkuum B Touke. Ilpupamienue

OK-06, OK-07
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aprymenrta. [lpupamenne QyHKIMUA. 3anadu, TPUBOASIIINE K TOHSATHIO
npou3BogHON.  OmpeneneHue  NPOU3BOAHON.  ANTOPUTM  OTBHICKaHUS
IIPOU3BOTHOM

KOM6MHUpO€ClHHO€ 3aHAamue

Tema 6.2
[IponsBogHbIE  CyMMBI,
Pa3HOCTH MPOU3BEICHMUS,

Conepxxanue yueOHOro Marepuasa

®opmynsl quddepennupopanus. [Ipasuna muddepeHnpoBanus

KOM6UHUPO€LIHHO€ 3aHamue

9aCTHOTO
Tema 6.3 Conep:xxanue yueOHOro Marepuaja
IIpousBoHbI v
POM3BOIHBIC Onpenenenve cinoxxkHo ¢yHkuuu. Ilpow3BomHas TPUTOHOMETPHUUECKUX
TPUTOHOMETPHUYECKIX

¢byukumii. I[TpowusBogHas
CIIOXKHOU (DYHKIIMH

¢byukuuil. [IpousBoaHas ciaoxHOW QyHKIIUN

KOM6uHup06aHHO€ 3aHamue

Tema 6.4

Ilonsatue o
HETIPEPBHIBHOCTH (PYHKITHH.
Meto UHTEPBAJIOB

Conep:xanue yueOHOro marepuaja

[Tonsatue HempepwiBHOUM (yHKIMU. CBOMCTBa HempephlBHOW GyHKIMU. CBS3b
MEXy HEMPEPHIBHOCTBI0O M IU(PPepeHIUpYeMOCThI0 (YHKIIUM B TOYKE.
ANTOpUTM pellleHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB

KOM6uHup06aHHO€ 3aHAamue

Tema 6.5
I'eomerpuueckuii u
(buznueckuit CMbICT

Conep:xanue y4e0OHOro MaTepuaja

['eomeTpudeckuii CMBICT TPOU3BOJHONW (PYHKIMH — YIJIOBOH KO3(PHUIIMEHT
KacaTeJIbHOM K rpaduky GyHKIMH B TOUKE. YpaBHEHHE KacaTeIbHON K rpaguKy

MIPOU3BOIHOM GyHKIMH. AJTOPUTM COCTaBJICHHUSI YpaBHEHHS KacaTelbHOM K rpaduky
(ynxunn y=f(x)
KOM6uHup0661HHO€ 3anrAmue

Tema 6.6 Conepxanue yueOHOro Marepuasia

Ddusnyeckuii CMbICH
IIPOU3BOIHOM B

Ouznyeckuil (MEXaHMUYECKUN) CMBICT MTPOU3BOJHON — MTHOBEHHAs CKOPOCTh B
MOMEHT BpeMeHH t: v =S’ (t)

npodeccuoHaabHBIX Ilpaxmuueckoe 3ansmue
3a1a4ax
Tema 6.7 Coaepikanue yueOHOro MaTepuajia

MOHOTOHHOCTh  (PYHKITUH.

B03paCTaHI/Ie n y6LIBaHI/IC (I)YHKI_II/II/I, COOTBCTCTBHUC BO3paCTaHHUA U y6BIBaHI/I}I
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Touku 3KkCTpEMyMa

¢GyHKIMU 3HAKY Npou3BOoAHOHN. lloHsATHE NPOM3BOJHON BBICHIETO0 MOPSAKA,
COOTBETCTBUE 3HAKa BTOPOU MPOU3BOIHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIUU
Ha OTpe3Ke. 3aJjaul Ha MAKCUMYM U MUHUMYM. [loHSTHE acUMOTOTHI, CLIOCOObI
UX OTIpeeCHUs. AIITOPUTM UCCIIEAOBAHMS (DYHKIIMH M TOCTPOCHUS ee rpaduka
C TIOMOIIBIO MPOU3BOAHOM. [IpoOHO-HMHEeHasT QyHKIHS

KOM6MHUpO€ClHHO€ 3aHamue

Tema 6.8
UccnenoBanue GyHKuMi u

Conepxxanue yueOHOro Marepuaja

WccnenoBanue pyHKIMN HA MOHOTOHHOCTb U ITOCTPOEHUE T'pauKOB

HOCTpOEHue rpadukos Kombunuposannoe sanamue 4
Tema 6.9 Conepxxanue yueOHOro Marepuaja
Haubonpmiee u Haxosxnenne HanOoJplIero 1 HaWMEHBIIETO 3HAaUYCHUM (DYHKIIHM, MOCTPOCHHE
HauMeHbIIIee 3HAYeHUS rpa@uKoB MHOTOWIEHOB C UCIHOJb30BaHUEM ammnaparta MaTeMaTHYecKOTo )
byHKIIAN aHanu3a
Kombunuposannoe sanamue
Tema 6.10 Conep:xanue y4eOHOro MmaTepuasa
Haxoxnenue IIpodeccnonanbHO-OpUEHTHPOBAHHOE coaepxaHue (coapep:xanue
ONTUMAaIBHOTO NPHUKJIATHOT0 MOAYJIA)
pesynpraTta ¢ momouibio | Haumensbliee u HauOosblliee 3Ha4YeHHE PYHKIIUU 2
MPOU3BOJHOM B
MPAaKTUYECKUX 3aJ1a4ax
Tema 6.11 Conep:xaHue y4e0OHOro MmaTepuasa
Pewrenue 3anau. @opmynsl u npaBuina guddepenuupoBanus. MccnegoBanue ¢GyHKuMiA
[TpousBoaHas GpyHKLUY, €€ | TOMOIIBIO POKU3BOAHON. HanboJibliice 1 HAUMEHbIIICEe 3HAYCHHST () YHKIHH 2
MIPUMEHCHHE Konmponvnas paboma
Pazges 7. MHOrorpaHHUKH U Tejla BPALECHHUS 44
Tema 7.1 Coaepikanue yueOHOro MaTepuajia
Bepmunel, peOpa, rpanu | [Tousitue MHOTOrpaHHHMKA. Ero ajieMeHThI: BepIIMHbI, pedpa, rpaHu. /naroHasb. gigé’ gigi
MHOTOTpaHHUKA CeueHnue. Bolnykibie 1 HEBBIMYKIIbIE MHOTOT'PAHHUKHI 2 ’ ’
Komt OK-05, OK-06,
OMOUHUPOBAHHOE 3aHAMUE OK-07
Tema 7.2 Coaepikanue yueOHOro MaTepuajia
[Ipusma, ee | [Tonarue npusmsel. Ee ocHOBaHus 1 GokoBbIe TpaHu. BeicoTa mpusmsl. [Ipsimas u 2
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COCTAaBJIAIOIIUE, CEYCHHE.
IIpsmMass wu npaBuiIbHAs
IIPU3MBI

HaxJIOHHas npusma. [IpaBuiibHas npusma. Ee ceuenue

KOM6MHMpO€ClHHO€ 3aHAamue

Tema 7.3
[Tapannenenunen, kyo.
Ceucnue KyOa,
napaJiesienunea

Conepxxanue yueOHOro Marepuasa

[Mapannenenunen, cBOHCTBa MPSAMOYrOJIbHOTO Mapaivienenunesna, kyd. Cedenue
KyOa, mapasuiesenureia

KOM6UHUPO€LIHHO€ 3aHamue

Tema 7.4

[Inpamuna, ee
COCTAaBJISIOIINE, CEUCHHUE.
[IpaBunpHas nupamuaa.
YcedyenHas nupamuaa

Conep:xxanue yueOHOro Marepuaja

anaMI/ma U €€ DICMCHTEI. CCLIGHI/IG HI/IpaMI/II[BI. HpaBI/IJ'II)HaSI HI/IpaMI/I)Ia.
VYceueHHas nupamuaa

KOM6uHup06aHHO€ 3anamue

Tema 7.5
bokosas u moiHas
MOBEPXHOCTH MPU3MBI,

Conep:xxanue y4yeOHOro marepuaja

[Inomans OOKOBOW W TMOJHONM TOBEPXHOCTH MPHU3MBI,
UpPaMUIbL

MIAPaMHU/IBI Kombunuposannoe sanamue

Tema 7.6 Conep:xanue y4eOHOro Mmarepuasa

CummeTprs B kybe, CuMMeTpHUsi OTHOCUTEIBHO TOYKH, MPSAMOM, MiIockocTH. CUMMETpusi B Kyoe,
napajuiesienumnese,

IIpU3ME, ITUpaMHUIC

napamuiClICnmIcac, npusMe, mupaMmuac

KOM6uHup06aHHO€ 3aHAamue

Tema 7.7
IIpumepsl cumMmeTpuid B
npodeccuu

Conepxanue yueOHOro Marepuasa

IIpodeccuonaILHO-OPHEHTHPOBAHHOE cojiep:KaHne (conep:kanue
NPHUKJIATHOT0 MOAYJIA)

CuMMeTpus B IpUPOJIE, apXUTEKType, TEXHUKE, B OBITY

Tema 7.8

[IpaBuinbHbIE
MHOTOTPaHHUKH, 170.¢
CBOMCTBA

Conepxanue y4eOHOro Marepuasa

Ilonsatue MpaBUIIBHOT'O MHOT'OI'paHHUKaA. CsolicTBa IMPpaBUJIIbHBIX
MHOT'OI'PaHHUKOB

Hpaxmuttecxoe 3arnAamue
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Tema 7.9
Hwmaap, ero
cocrasiaronue. CeyeHue

Conepxxanue yueOHOro Marepuajia

Hunmunap u ero snementsl. CeueHne mwiMHApa (MapaiieIbHOE OCHOBAHHIO U
ocu). Pa3zBepTka nunuuapa

HNJINH
UHITHHApA Kombunuposannoe 3anamue
Tema 7.10 Conepxxanue yueOHOro Marepuasa
Konyc, ero

cocrasisrone. CeueHue

IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepkaHue (conep:xxanue
NMPUKJIAJTHOT0 MO/YJIAA)

KOHYyca K C
OHyc U ero »snemeHTbl. CeueHue KoHyca (HapajuleIbHOE OCHOBAaHHUIO U
MPOXOJIAIIEE Yepe3 BepIINHY), KOHMUECKHe ceueHus. Pa3BepTka koHyca
Tema 7.11 Conep:xxanue yueOHOro marepuaja

VYcedueHHBl KOHYC.
CedeHune yce4eHHOro
KOHYyca

VYceuennsriit konyc. Ero oOpasyromas u Beicota. CeueHne yceueHHOTO KOHyca

KOM6uHup06aHHO€ 3aHamue

Tema 7.12
[ap u chepa, ux ceyeHuUs

Conep:xanue y4eOHOro MmaTepuaJja

[Tap u cdepa. Bzaumuoe pacnosoxxenne chepsl u miockoctu. CedeHue mapa,
chepsl

KOM6uHup06aHHO€ 3aHAamue

Tema 7.13

IlouaTtue 06 o0beMe Tea.
OTHOLIEHHE 00BEMOB
O0I00HBIX TE

Conep:xaHue y4e0OHOro MmaTepuasa

[Tonsatue 06 o6beme Tena. OObeM Kyba M MPSMOYTOJIBHOTO Tapajuieienunea.
O6beM mpusmbl U wuiauHApa. OTHomIeHHE O00BEMOB MOJOOHBIX  TeJl.
I'eomeTpuvecKkuii CMBICIT ONIPEACTUTENS 3-TO MOPsAKa

KOM6MHMp06aHHO€ 3anAamue

Tema 7.14
O0BEMBI u IO U
MMOBEPXHOCTEN Tel

Conepxxanue yueOHOro Marepuasia

O06bembl mupamu sl U KoHyca. O0beM mapa. [11omaam nosepxuocre Ten

KOM6MHMP06CIHHO€ 3arAaAmue

Tema 7.15
KomOunanuu

Conepxxanue y4eOHOro Marepuasa

KOM6I/IHaL[I/II/I TFCOMETPHUUICCKUX TCII
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MHOTOTDAaHHUKOB U T€l
BpalleHUs

Hpakmuuecme 3aHAamue

Tema 7.16
I'eomerpuueckue
KOMOWHAITMH HA MPAKTHKE

Conepxxanue yueOHOro Marepuaja

Hcnonp3oBanne KOMOMHAMK MHOTOTPAHHHUKOB M TEJ BPAIICHUS B MPAKTUKO-

OPUCHTHPOBAHHBIX 3aJavdax 6
IIpakmuueckoe 3anamue
Tema 7.17 Conep:xxanue yueOHOro Marepuaja
Pewenne 3anad. O0BeEMBI 1 mIomaan MOBEPXHOCTU MHOTOTPAHHUKOB U TCJI BpallICHUA
MHOrorpaHHuKM u Tena 2
BpaIIeHus Koumponvnas paboma
Pasnean 8. IlepBooOpa3Has ¢pyHKIUU, ee MPUMEHEHHE 32
Tema 8.1 Conep:xanue y4yeOHOro marepuaja
Ileppoobpasnast yHKIHH. 3agada 0 BOCCTAHOBJICHUU 3aKOHA JBWKEHUS 10 U3BECTHOM CKOpocTH. [loHsTHE
IIpasuna HAXOKACHIA | yyrerpupoBanms. O3HAKOMIICHHE C TIOHSTHEM MHTETpaia M IepBOOOPA3HON st
nepBoOOpasHbIX ¢dbyakuun y=f(x). Pemenue 3amay Ha CBsI3b MEPBOOOPA3ZHON M €€ MPOU3BOIHOM,
BBIYMCJICHUE TIEPBOOOpa3HON mis naHHOW GyHKimu. Tabmuma dopmyn mms 2
HaXO0JIeHUs nepBooOpasHbIX. M3yuenue npaBuiia BEIYUCICHUS IEPBOOOpA3HOI
Kombunuposannoe sanamue
Tema 8.2 Conep:xaHue y4e0OHOro MmaTepuasa
Ilnomans kpHBOTHHEHHOA 3amaun, MPUBOJAIINE K MOHSATHIO OMPEIEICHHOTO MHTErpajga — O BBIYMCICHUU OK-01. OK-02. OK-
b 1
TpatiCLuu. Dopmyna IUIONIAIM KPUBOJIMHEHHOW Tpamenuu, O TmepeMelieHnd Touku. [loHsTHe 03. OK-04. OK-05
_ 1 . o o > s 1
Hytotona — Jleti6nutia ompenenéHHoro uHTerpana. [‘eoMmerpuueckuid u  (QU3HYECKUH  CMBICIH 2 OK-06. OK-07
b
onpeneneHHoro unrerpaia. @opmyna Hetotona— Jleitbuuna
KOM6MHMP06CIHHO€ 3anAmue
Tema 8.3 Coaepikanue yueOHOro MaTepuajia
Heonpenenennbii " | TTonsitie HeompeeneHHOro HHTErpaIa
ONpeIeTICHHbII HHTETpaibl 2

KOM6HHMPOGCZHHO€ 3aHAamue
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Tema 8.4
ITonusaTue 00
OTIpEICIEHHOM UHTErpaJie

Conepxxanue yueOHOro Marepuajia

['eoMeTprueckuii CMBICI ONIPEAECICHHOTO UHTETPAJIa

Kombunuposannoe 3anamue 2
KaK IIOIaH
KPUBOJIMHEWHOH Tpanenun
IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepkaHue (conep:xxanue
NMPUKJIAJTHOT0 MO/YJIAA)
Tema 8.5 I'eomerpuueckuii cMbicn ompeaeneHHoro uHrerpana. ®opmyna HeroToHa -
Onpenenenuslii uuTerpan | Jleidnuma.
B JKU3HU Pemenue 3amad Ha TNPUMEHEHHWE WHTETpaja Ui BBIYUCICHUS (PUINUCCKUX 8
BEIIMYMH U TIJIOIIaeH
Ipakmuueckoe 3anamue
Tema 8.6 Conep:xanue y4yeOHOro marepuaJja
Pemenue 3amau. [TepBooOpaznass dynknuu. I[lpaBuna HaxoxkaeHus mepBooOpa3HbIX. Ee
[TepBooOpa3Has (pyHKIIMH, | IPUMEHEHHE 2
ee MpUMEHEeHNe Koumponvnas paboma
Pa3nen 9. Crenenu u kopHu. CteneHHasi pyHkuusi 18
Tema 9.1 Conep:xaHue y4e0OHOIro MmaTepuaja
Crenennas  QyHKUusd, ee T[ToHsATHE KOPHS N-Oif CTENEHH U3 JeHCTBUTEIbHOro uncia. PyHKIMH y=VXn HX
cBoncTBa cBolicTBa 1 rpaduku. CBOMCTBA KOPHS N-OM CTENIEHU 4
Kombunuposannoe sanamue
Tema 9.2 Conepxxanue yueOHOro Marepuasa
[Ipeobpasosanne [IpeoOpaszoBanue HppallMOHATBHBIX BBIPAXKCHHIMA
BBIPOKEHUI C KOPHIMH n- 4 ) ) )
R —— Kombunuposannoe sanamue OK-01, OK-02, OK
03, OK-04, OK-05,
Tema 9.3 Coaepikanue yueOHOro MaTepuajia OK-07
CeoiicTsa cTenenu ¢ [lonsitTne cremeHn ¢ JIOOBIM pallMOHANBHBIM TOKa3aTeneM. CTerneHHbIe
PallMOHAJILHBIM 1 (GyHKIMHU, UX CBOMCTBA U TpapUKH 2

JIECTBUTEIIBHBIM

KOM6HHMPOGCZHHO€ 3aHAamue
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IIoKa3aTcCIIMHu

Tema 9.4 Coaepikanue yueOHOro MaTepuajia
Pewrenne PaBHOCWIIBHOCTh HppAaLMOHAIBHBIX YPAaBHEHUM W HEPaBEHCTB. Meroasl HUX
MppaluOHAIbHBIX peuieHus. Penenre nppalnoHaabHbIX YpaBHEHUM U HEPABEHCTB 6
YPaBHEHUH U HEPABEHCTB | Kombunuposannoe 3aunsmue
Tema 9.5 Conepxxanue yueOHOro Marepuasa
Crenenu u KOpHH. | Onpenenenue creneHHol ¢yHkuuu. Mcnonb3oBaHue ee CBOWCTB MPH PELICHUH
CrenenHas QyHKIMS YpaBHEHUI U HEPABEHCTB 2
Konmponvnas paboma
Paznen 10. [lokazatenbHass QyHKIHSA 16
Tema 10.1 Conep:xxanue y4yeOHOro marepuaja
IloxazatenpHast QyHkuud, | CTeneHb ¢ MOPOU3BOJBHBIM JICHCTBUTENBHBIM MOKa3zareneM. OnpezencHue
€€ CBOMCTBA nokasareabHON (DyHKIMH, ee cBOWCTBA U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM
MTOKa3aTEIbHOU GyHKIMH. Pemenne I0Ka3aTeJIbHBIX YpaBHEHUH 4
(hyHKIIMOHATBHO-TpaUUIECKIM METOIOM
Kombunuposannoe 3anamue
Tema 10.2 Conep:xanue y4eOHOro MmaTepuaja
Pemienne moxasaTtenpHbIX | PerieHne TOKa3aTeNbHBIX YpaBHEHHI METOJIOM YypaBHHBAaHUS TOKa3aTesei,
YPaBHEHUM U HEPABEHCTB | METOJIOM  BBEICHHS HOBOM  IEPEeMEHHOH, (QYHKIIMOHAIBLHO-TpapUIECKUM 3
MeToioM. Penienue nokaszareiabHbIX HEPAaBEHCTB OK-01, OK-02, OK-
IIpaxmuueckoe 3anamue 03, OK-04, OK-05,
Tema 10.3 Conepxanue y4eOHOro Marepuasa OK-07
CucrteMbl nNOKa3aTelbHBIX | Pelienue cuctem nokasareibHbIX YPaBHEHUH 4
YPaBHEHUH Kombunuposannoe sanamue
Tema 10.4 Conepxanue yueOHOro Marepuasa
Pemenune 3a1a4. | Pemenue mokasaTeNbHBIX yYpaBHEHUH METOJIOM YpPAaBHUBAHUS IIOKA3aTeIed H
[TokazarenpHas QyHKIMA | METOJOM BBEJCHUs HOBOM MEpEeMEHHOM. PelieHne noka3aTenbHbIX HEPaBeHCTB 2
Konmponvnasa paboma
Pasnea 11. Jlorapugmel. Jlorapupmudeckas pyHkuus 24

Tema 11.1

Conepxxanue y4eOHOro Marepuasia
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Jlorapudm qucla.
JecsaTuunblit u
HaTypaJIbHBIN JorapudMmel,

Jlorapudm uyucna. /lecATHUIHBIN U HATYpaTbHBIN JTOTapU(MBI, YHCIIO €

KOM6MHMpO€ClHHO€ 3aHAamue

YHCIIO €

Tema 11.2 Conepxxanue yueOHOro Marepuasa

Croiictea  norapudmos. | CoiicTBa siorapudpmoB. Onepaiius gorapuhMUpPOBaAHUS
Onepanus Kombunuposannoe sansmue

norapuMupoBaHUs

Tema 11.3 Conep:xxanue yueOHOro Marepuaja
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

¢GbyHKIMS, ee CBOICTBA

KOM6uHup06aHHO€ 3aHamue

Tema 11.4

Pemenue
Jorapu(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

Conep:xxanue yueOHOro marepuaja

[Tonsitne norapupmuyeckoro ypaBHeHHs. Ormnepanus NOTEHUUPOBaHUA. Tpu
OCHOBHBIX METOJa peUIeHHs JorapuMUUECKuX ypaBHEHHH: ()YHKIIMOHAIBHO-
rpaduvYecKuii, METOJl TIOTCHIIMPOBAHUS, METOJl BBEJCHHUS HOBOW IEPEMEHHOM.
JlorapudmMudeckre HepaBEeHCTBA

KOM6uHup08aHHO€ 3aramue

Tema 11.5 Conep:xaHue y4e0OHOIro MmaTepuaja

Cucremsl ANTOpUTM pelieHHsl CUCTEMbl ypaBHEHUN. PaBHOCHMIIBHOCTH JorapupMuyueckux
Jorapu(pMUIECKUX ypaBHEHUI U HEPABEHCTB

YpaBHEHUU Kombunuposannoe sanamue

Tema 11.6 Conepxanue yueOHOro Marepuasa

Jlorapudmbl B mpupone u
TEXHHUKE

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE (conepxkanme

NPHUKJIATHOT0 MOAYJIA)

CoaepKaHue

[Ipumenenne norapudma. Jlorapupmuyeckas cnupaas B npupone. Ee
MaTeMaTUYECKHE CBOICTBA

Tema 11.7

Pemenne 3a4a4.
Jlorapugmst.
Jlorapudmmueckas

byHKIHS

Conepxanue y4eOHOro Marepuasia

Jlorapupmuueckass ¢yHkuus. PemeHune mpocTeHIIMX — JTOTapH(PpMUUYECKUX
ypaBHEHUH

Konmponvuasa paboma

OK-01, OK-02, OK-
03, OK-04,
OK-05, OK-07
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Paznes 12. MHuoxkecTBa. J1eMeHTHI TeOPHH rpados

Tema 12.1 Coaepikanue yueOHOro MaTepuajia
MHoxecTBa [Tonstue muoxectaa. [TonMHokecTBO. Onepaniiy ¢ MHOKECTBAMU 5
Kombunuposannoe sanamue
Tema 12.2 Conepxxanue yueOHOro Marepuasa
Omnepanun ¢ MHOKecTBaMH | Oriepaliiy ¢ MHOXKEeCTBaMHU. Perlienne mpuKkiaaHbix 3a1a4 4
Ilpakmuueckoe 3anamue
Tema 12.3 Conepxxanue yueOHOro Marepuaja
I'pader [Tonsitue rpada. Cs3HbIM rpad, nepeBo, HUKI Irpad Ha IIOCKOCTH 4
Ilpakmuueckoe 3anamue
Tema 12.4 Conep:xxanue y4yeOHOro marepuaja
Pemrenne 3ama4. | Onepanuu ¢ MHOKecTBaMu. OIMCAaHME pPEAIbHBIX CUTyallMd € TMOMOIIBIO
MmuosxectBa, I'padbl u ux | MmHOkecTB. [IpumeHeHne rpa)oB K peICHHIO 3314 2
MPUMCHCHHE Konmponvnas paboma
Pa3nen 13. D1eMeHTHI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPHH BEPOSITHOCTEH 18
Tema 13.1 Conep:xaHnue y4eOHOro marepuaja
OcHoBHbIE nouATHs | [lepecTaHOBKM, pa3MeIIeHHs], COUETaHUS 9
KOMOHMHATOPUKH Kombunuposannoe sanamue
Tema 13.2 Conep:xaHue y4e0OHOro MmaTepuasa
CoOsitHe, BEPOATHOCTh | COBMECTHBIE W HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSITHOCTH CYMMBI
coObiTusaA. CloxKeHue U | COObITUH. YCIOBHAas BEPOSTHOCTh. 3aBUCHUMbIC M HE3aBUCHMBbIC COOBITHSL. 4
YMHOKEHHUE BEpOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH TIPOU3BEICHUS COOBITHH.
Kombunuposannoe 3anamue
Tema 13.3 Conepxanue yueOHOro Marepuasia OK-01, OK-02, OK-
BepositHoCcTh B OTHOCUTENbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE 03, OK-04, OK-05,
npoeccuoOHaATbHBIX ornpeeneHue BeposTHOCTH. OLieHKa BEpPOSITHOCTU COOBITHS 6 OK-07
3a7a4ax Ilpakmuueckoe 3anamue
Tema 13.4 Coaepikanue yueOHOro MaTepuajia
JuckpetHas  ciyd4aiiHasg | Bunsl cinydaifHeix BennuuH. OnpeseneHrne TUCKPEeTHON CIydailHOW BEMYMHBL 9
BEJIMYMHA, 3aKOH €€ | 3akOH pacnpeneneHuss AUCKPETHON ciydailHOW BennuyuHbl. Ee 4ncioBble
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pacnpeeneHust

XapPaAKTCPUCTUKHU

KOM6MHMpO€ClHHO€ 3aHAamue

Tema 13.5 Coaepikanue yueOHOro MaTepuajia

3agaun  MaremaTtndeckod | Bapuanmonnwiii psn. [lomwron wactor u rucrorpamma. CTaTUCTHYECKHUE

CTaTUCTHKH XapaKTePUCTHUKH Psijia HAOIMI0TaeMbIX JAHHBIX 2
Kombunuposannoe sanamue

Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coleprkaHue (conepxkanue

CocraBnenne TabIUIl M | gpuK/IagHOr0 MOLY.JIs)

Auarpamm Ha IPaKTHKE [lepBuunas  oOpaboTka  cTaTHCTUYECKUMX  JaHHbIX. ['paduueckoe  ux
npenacraBieHne. HaxoxaeHne cpelHuX XapakTepUCTUK, HAOII01aeMbIX JAHHBIX 6
Ipakmuueckoe 3anamue

Tema 13.7 Conep:xxanue yueOHOro marepuaja

Penrenue 3a1a4. | DneMeHThl KOMOMHATOpUKH. COObITHE, BEPOATHOCTH cOObITHS. CloKeHue Hu

DIIeMEHTBI YMHOKEHHUE BEPOSATHOCTEN

KOMOMHATOPHKH, Koumponvnas paboma 2

CTaTUCTMKM U  TEOPHH

BEPOSITHOCTEH

Pa3nen 14. YpaBHeHHsI 1 HepaBeHCTBA 18

Tema 14.1 Conep:xaHue y4e0OHOro MmaTepuasa

PaBHOCHIIBHOCTD PaBHOCHIBHOCTE YpaBHEeHUI U HepaBeHCTB. Onpenenenus. OCHOBHbBIE TEOPEMBbI

YPaBHEHMH W HEPABEHCTB. | pABHOCWJIBHBIX IEPEX0Jax B YpaBHEHHSX W HepaBeHcTBax. OOIIMe METOJIbI

OO1mue MeTobl pellICHNsT | pellieHHs YPaBHEHHIA: MEPeXo.1 OT paBeHCTBA QYHKIMIA K PABEHCTBY apryMEHTOB 4 OK-01, OK-02, OK-
JUIS MOHOTOHHBIX (YHKIMH, METOJ pa3JI0KeHUS Ha MHOXHTEIU, METO] 03, OK-04, OK-05,
BBEJICHUSI HOBOM MepeMeHHOU, (QyHKIIMOHATbHO-TpadUIecKuil METOT OK-06, OK-07
Kombunuposannoe 3anamue

Tema 14.2 Coaepikanue yueOHOro MaTepuajia

I'padpuueckuit MeToJ | OOmue MeTOoAbl pEIIeHUs HEepaBEHCTB: IEpPeX0J]] OT CpPaBHEHHs 3HAYCHHUH

pereHus YPaBHEHMH, | QYHKIMI K CpaBHEHHIO 3HAYEHUH apryMeHTOB JJIsi MOHOTOHHBIX (YHKIIH,

HEPaBEHCTB METOJI MHTEPBAIOB, (PyHKIMOHATBHO-Tpaduueckuii Meto. I'paduueckuii meron 4

peIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

KOM6HHMPOGCZHHO€ 3aHAamue
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Tema 14.3
YpaBHEHHs U HEPABEHCTBA

Conepxxanue yueOHOro Marepuajia

Onpenenenue monynsa. Packpeitie moayns mno omnpenenenuto. [lpocteitmiue

C MOZYJIEM YPaBHEHUS U HEPABEHCTBA C MOJyJeM. [IpuMeHeHne paBHOCWIBHBIX IIEPEXO/I0B 4
B OIIPCACIICHHBIX TUIIAX YPABHCHUU U HCPABCHCTB C MOAYJIEM
Kombunuposannoe 3anamue

Tema 14.4 Conepxxanue yueOHOro Marepuasa

VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO C TapameTpoM. [lpocreiilie ypaBHEHHST W HEPaBEHCTBA C

¢ apamMeTpamMu napamMeTpoM 2
Kombunuposannoe sanamue

Tema 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colepkaHue (conepxkanue

CocraBiieHHE W pElICHUE | MPUKJIATHOT0 MOIYJIA)

npoQecCHOHANBHBIX 3a/1a4 | PeleHne TEeKCTOBBIX 3a71a4 MPO(GECCHOHATBLHOTO COICPIKAHUSI 5

C TIOMOIIBIO YPaBHEHHU A IIpaxmuueckue 3anamus

Tema 14.6 Conep:xxanue y4yeOHOro marepuaja

Pemenue 3agauy. OO0mre MeTo bl pellieHNs YypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C

VYpaBHEHMSI M HEPABEHCTBA | MapaMeTpaMH 2
Ipaxmuueckue 3anamus

IIpome:kyTouHnas arrecrtauus (JK3aMeH)

Bcero: | 334
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMIIHHBI

3.1. lnsa peanu3anuym NporpaMmbl AUCHUIUVIMHBI JOJKHBI ObITH NPeAyCMOTPEHbI
cjeAyolye crenuajbHble MOMelleHHs :

Peanuzauus nporpaMMmbl JUCHUILIMHBL TpeOyeT Haluuusg Yy4yeOHOro KaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYarOUIXCs;

- pabouee MEeCTO Mpeno/iaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMILIEKT 3J€KTPOHHBIX BUICOMATEPUATIOB;

- 3a/1aHMs1 111 KOHTPOJIBHBIX paboT;

- IPOECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HK3aMeHa.

Texuuueckue cpeacta oOydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C HKPAHOM.

3.2. UndopmanuoHHoe odecnevyeHne peajn3auny NporpamMmmbl

1. Jlna peanuzamuu mnporpaMmbl  OMOIHOTEYHBIN (OHI 00pa3zoBaTeIbHOU
OpraHM3alMd JODKCH WMETh IICUaTHBbIC W/WINM DIIGKTPOHHBIE 00pa30BaTeNbHBIC |
MHPOPMAIIMOHHBIE  PECypChl,  PEKOMEHIOBAaHHBIC  JIJII  HWCIOJB30BaHUS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe TSITH JIET C MOMEHTA U3JaHUS.

2. PekoMeHayeMbie MeyaTHbIC U3JaHUS TI0 pean3anuu 001meo0pa3oBaTeIbHOM
JTUCIHMIUINHBI TIPEJICTABICHHl B METOJIUYECKUX PEKOMEHIANUAX IO OpraHU3aIlluu
o0yJeHHUS.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaTEeIbLHOM

JTUCHUILIHHBI

KonTpoab m omeHka pe3yabTaTOB OCBOEHHS 00II€00pa30oBaTeIbHON AUCIUIUIMHBI

pacKphIBalOTCS  4yepes

JTUCIHUIIIMHAPHBIE

pe3yabTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue 0o0mMMUX U MpodecCHOHANTBHBIX KOMIIETEHIIMN MO pa3jenaM U TemMam

coJiep KaHusl y4eOHOro MaTrepuana.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUs
OK 01. Berbupats criocoObt P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

penIeHus 3a1a4
npodecCuoHaIbHOM
ACATCIIBHOCTH MPUMCHUTCIIBHO K
Pa3IMIHBIM KOHTCKCTaM

o/c3, 1.4,

P2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6II-o0/c, 2.7

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

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

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

VYerHbIM onpoc
Maremarudecknii TUKTaAHT
NunuBunyanbHas
camocTosiTeNbHas padoTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padboT
3ammuTa TBOPUYECKUX padoT
3ammuTa WHIUBUIYATHHBIX
MIPOCKTOB

KontpospHas padota
Brimosnenue 3amanui Ha
JK3aMeHe

OK 02. Hcnonp3oBaTh
COBPEMEHHBIC CPEJICTBA TIOUCKA,
aHaJIM3a ¥ HHTEPIPETAIlU
nHpopManuu, u
MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTsL BBITTOJTHEHHMS 33124
npoheccCHOHALHOU
JeATEIbHOCTH

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

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

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

P 7, Temnr 7.1, 7.2 IT-o0/c,
73,74

TectupoBanue

VYcrHblii onpoc
MareMaTH4eCKUi TUKTAHT
NunuBunyanpHas
caMocCTosITeIbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPUYECKUX padoT
3almuTa MHAUBUAYaIbHBIX
MIPOCKTOB

KontpospHas padota
BrinonHeHue 3agaHuii Ha
DK3aMCHE

OK 03. [Tnanuposats u
peann30BbIBaTh COOCTBEHHOE
npoeccuoOHaIbHOE U IMYHOCTHOE
pas3BuUTHE,
PeaNPUHIMATEIbCKYIO
JeATeNbHOCTD B
npoeccuoHanbHOU cdepe,

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-0/c, 2.7

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

P 4, Temn 4.1, 4.2, 4.3, 44,

TectupoBanue

VYeTHBIT o1Ipoc
MareMmaTudeckuii TUKTaHT
WuauBunyanbHas
camocTosITeNbHas paboTa
IIpencraBnenue pe3ynpTaTtoB
MPAKTHYECKUX padboT

3 MNpodeccroHanbHoe-0pMeHTUPOBaHHOE CofepXKaHune
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UCII0JIb30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

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

P 6, Temsl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-0/c, 6.8
P 7, Temnr 7.1, 7.2 IT-0/C,
73,74

3amiuTa TBOpUYECKUX padoT
3amTa HHAUBUIYATBHBIX
IPOEKTOB

KonrponsHas padora
Brinonnenue 3aannii Ha
IK3aMeHe

OK 04. DddexruBHO
B3auMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

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

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

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

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

TectupoBanue

VYeTHbIM onpoc
MareMaTH4ecKuil JUKTaHT
NupuBunyansHas
camocTosiTeNnbHas padoTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3ammuTa TBOPUYECKUX paboT

410 3ammuTa WHAUBUIYaTbHBIX
PS5, Temsr 5.1, 5.2, 5.3 I1- MPOEKTOB
o/c,5.4,5.5,5.6 KontponbHas padota
Brimosnenue 3amanuii Ha
JK3aMCHEe
OK 05. OcymectBisate yctoyro | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

MMUCbMEHHYI0O KOMMYHHKAITAIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢ yuetom
0COOCHHOCTEH COIMATLHOTO 1
KYJIbTYPHOTO KOHTEKCTa

o/c, 1.4.

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

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

P 7, Temnr 7.1, 7.2 IT-o0/cC,
73,74

YcTHbIN onpoc
MareMaTH4eCKUi TUKTAHT
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX padoT
3anura UHAUBUYAJIbHBIX
MIPOEKTOB

KontposbHas padota
Brinonnenue 3amanuii Ha
JK3aMcHE

OK 06. ITposBSIT rpak1aHCKO-
MaTPUOTUYECKYIO MTO3UIIUIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE
TPaAUIIMOHHBIX
o0111e4eNI0BeYeCKHX [IEHHOCTEH, B
TOM YHCJIE C yYETOM
rapMOHHM3alUU
MEKHALIMOHAJIBHBIX U
MEKPETUTHO3HBIX OTHOIIEHUH,
MIPUMEHSTh CTAHIAPTHI
AHTUKOPPYIILUOHHOTO OBEACHUS

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

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 11-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

TectupoBanue

YcrHbI onpoc
MaremaTuyeckuii TMKTaHT
WNupuBunyanbHas
camocTosiTeNbHas paboTa
IIpencraBnenue pe3ynpTaTtoB
MPAKTHYECKUX padoT
3amuTa TBOPUYECKHUX paboT
3amuTa MHAUBUAYaIbHBIX
MIPOEKTOB

KonTpomnpnas pabora
Brinonnenue 3aganuii Ha
DK3aMEHE
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OK 07. CogeiicTBoBaTh
COXPaHEHHIO OKPYKAIOIICH
Cpelibl, pecypcocOepeKeHuIO,
NPUMEHSATH 3HaHUS 00 N3MEHEHHU
KJIMMaTa, IPUHIIHITBI
OepeKITMBOTO TIPOU3BO/ICTBA,

3¢ dEKTUBHO JCHCTBOBATH B
YpEe3BbIYAHHBIX CUTYAIHSIX

P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-o0/c, 2.7

P 4, Temnr 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 I1-
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 IT-o/c, 6.8

TectupoBanue

VYeTHBIT opoc
MareMaTHu4ecKuil JUKTaHT
WNupuBunyanbHas
camocTosiTesnbHas paboTa
[IpencraBnenue pe3yapTaTtoB
IPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX padboT
3amuTa MHAUBUYalbHBIX
IIPOEKTOB

KonTponbhas padora
Brinonnenue 3a1annii Ha
IK3aMEHe
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