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Pabouas mporpamma pa3zpaboTaHa Ha ocHOBE TpeOoBaHuil DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETO O0IIero oOpa3oBaHUs
(®IrOC COO0), yrBepxkaenHoro npukazom MunobpHayku Poccun ot 17.05.2012
Ne 413 (c m3MeHeHUSIMH U JOomOJHEHUsAMH OT: 29 nekabps 2014 r., 31 nexalps
2015 r., 29 utons 2017 r., 24 centsops, 11 nexabps 2020 r., 12 aBrycra 2022 1.);
noyioxkeHuit DenepanbHON  00pa30BaTENbHON MPOTPAMMBI  CPEIHETO OOIIEro
obpasoBanusi, yrBepxkaeHHOU [Ipukazom MunuctepcTBa npocsemieruss PO ot 18
Mmast 2023 r. Ne 371 (B pen. [Ipuxazor Munnpocsemenus: Poccun ot 01.02.2024 No
62, ot 19.03.2024 No 171), ¢ yueroM DeaepajbHOTO TOCYAAPCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJAapTa CpeaHero npodeccuoHaIbHOrO 00pa30BaHUs 110
crienranbHOCTH 09.02.07 HMHBOpMaIlMOHHBIE CHUCTEMbl W MPOrpaMMHUPOBAHMUE,
YTBEPXKJEHHBIA TpHKa3oM MwuHuctepcTBa oOpa3oBaHus M Hayku Poccuiickoit
Deneparuu oT 9 nexadbpst 2016 roga Ne 1547,

PazpaboTuuk:
Bonkosa H.M., npenonaBarens OI'AIIOY «AnekceeBCKUM KOTIEIAK
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1. MACHHOPT PABOYEM TIPOT'PAMMBI YYEBHOM JUCIHHAITINHBI
MaTteMaTHKA

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouas nmporpamMmma yueOHON NUCHUILTUHBI SBISIETCS YACThIO MPOTPAMMBI
MOATOTOBKM  CIELMAIKMCTOB CpeAaHero 3BeHa B coorBerctBUM ¢ DPI'OC
criennanbHOCTH CITIO 10.02.05 OGecneuenne MHPOPMAIIMOHHON O€30MACHOCTH
aBTOMATU3WPOBAHHBIX CUCTEM

1.2. Mecto y4yeOHoI nucununinnbl B cTtpykrype IIICC3:

JucrunmHa siBisieTcss 0a30BOM M BXOAUT B IHUKJI 00IIe00pa3oBaTEIbHOM
MOATOTOBKH.

1.3. Heamu w 3axaum  y4eOHOH JAUCHUIIMHBI —
pe3yJibTaTaM OCBOEHHS Y4eOHOM IUCIUIINHBI:

Heabro peanusanum padouyeil NporpaMmsbl  SIBJSIETC  OCBOCHHE
cozepxaHusi mpenMera MateMatrka U JOCTHXKEHHUE 00yYaroUMMUCs Pe3yJIbTaToB
W3YUYCHHUS B COOTBETCTBUU ¢ TpeboBaHusMHU, ycTaHoBIeHHbIMU DI'OC COO c¢
ydyeTom npodeccruonanbHoi HanpasienHoctu GI'OC CIIO.

I'maBHBIMM 321a4aMM peaJIn3alMi NPOrPaMMbl SABJISOTCH:

- TPEeNOoCTaBIATh KaXJAOMy OOydYaroleMycs BO3MOXHOCTb JOCTHKEHUS
YPOBHSI MaTEMAaTHYECKUX 3HAHUM, HEOOXOIUMOIO ISl JajdbHEWINeH YyCIEeITHOM
’KH3HH B OOIIECTBE;

- obecrieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIITYCKHUKOB, MaTeMaTHYEeCKast
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJISI MPOAOIKEHUSI 00pa30oBaHUs B PA3IMYHBIX
HaMpaBJICHUSIX M JUIsI TPaKTHUYECKON JEeSATEeNbHOCTH, BKJIOYasl MPENo/iaBaHue
MaTeMaTHKH, MaTeMaTUYeCKue UCCaenoBaHus, paboTy B chepe HHPOPMAITMOHHBIX
TEXHOJIOTUH U JIP.;

- B OCHOBHOM O0OIeM U CcpemHeM o0meM o0pa3oBaHUU HEO0OXOIUMO
IPEeAyCMOTPETh MOATOTOBKY OOyYarouIuxcsi B COOTBETCTBHM C HX 3alpocaMu K
YPOBHIO MOJIFOTOBKH B chepe MaTEMaTUYECKOTO 00pa30BaHuUs.

Ilnanupyemblie  pe3yjbTaTbl  OCBOCHHUS  001e00pa3oBaTeIbHOM
aucauIInHbI B cooTBeTcTBHHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

TpeOOBaHMSA K

IInanupyembie pe3yabTaThl 00y4YeHUsI

O6urue’

JMcUunInHApHbIe?

- TOTOBHOCTb K TpPYyAy, OCO3HAHUE
IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

- TOTOBHOCTh K aKTUBHOM JICATECIILHOCTH
TEXHOJIOTUYECKOM u COILMaIbHOM
HaMpaBJIECHHOCTH, CcHocoOHOCTh
VHHUIMAPOBATh, IJIAHUPOBATH u

CaMOCTOATCIIbBHO BBIITIOJIHATDH TAKYHO

-BJIaJIETh METOJAaMH  JOKa3aTeJbCTB,
QITOPUTMAMM PEILICHUs 3a]a4; YMEHUE
bopMyIpOBaThH onpeeeHus,
aKCHUOMbl M TEOPEMBbI, MPUMEHSTh HX,
IPOBOJIUTH JI0Ka3aTeNbHbIe
paccCykKJIeHUs B X0JI€ PELICHMS 3a/ay;

- yMETh

ONEPUPOBATh  MOHATUSIMU:

! VKa3bIBAIOTCS JIMYHOCTHBIE M METANPEAMETHBIE pe3ynbTathl n3 ®T'OC COO (B mocnemHeil pegakuuu oT
12.08.2022) B otrnaroibpHOU hopme, hopMHupyeMbIe 0011e00pa3oBaTeIbHON TUCITUTUTHHON

2 IMCLUMIIIMHAPHEE ([IpeIMeTHHE)
noJiHelM nepeuHeMm so $I'OC COO

pes3ybTaTH YyKasHBalTCS B COOTBETCTBUM C UX
(B mociyenHeM pemakumum ot 12.08.2022




JeSITEIbHOCTD;
- HHTEpeC K pa3nuyHbiM cdepam
npoecCHOHANTEHOM NESITEIbHOCTH,
OBnanenue YHHUBEPCATbHBIMHU
y4eOHBIMU MI03HABATEIbHBIMU
EUCTBUSIMU:

a) 6a30BbI€ JJOTUYECKHUE ACHCTBUS:

- CaMOCTOSITENbHO (OPMYyIHUPOBATH U
aKTyaJIu3upOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBiHMBaThb  CYIIECTBEHHBIN
IpU3HAK
CpaBHEHWUS,

0000111eHHS;

NI OCHOBAaHUA JJIA

KJ1accuukanuu u
- ONpenensaTh UEeau JAESTENbHOCTH,
3a/laBaTh NapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;
- BBUBISITh  3aKOHOMEPHOCTH U
NPOTUBOPEYHS B
SIBJICHUSIX;

- BHOCUTb KOPPCKTUBBI B ACATCIIbHOCTD,

pacCMaTpuBaCMbIX

OIIEHUBAaTh COOTBETCTBUE PE3YIHTATOB
1EeJsIM, OLIEHUBATh PUCKHU TOCJIEICTBUMN
NEATEIIbHOCTH,

- pa3BuUBaTh KPEAaTUBHOE MBIIUICHUE
IIPU pPEeUICHUU KU3HEHHBIX MPOOIeM

0) 0a3oBBIC HUCCIIE0BATEIbCKUE

JEUCTBUS:
- BJIAQJeTh  HaBbIKAMU  y4eOHO-
UCCIIEOBATEIbCKOM W IPOEKTHOM

JeSITEeTbHOCTH, HAaBBIKAMH Pa3pEIICHHS
npobiieM;
- BBUIBIISITH NIPHYUHHO-CIICACTBEHHBIC

CBA3M M aKTyaJIM3HpOBaTh 3ajady,
BBIJBUIaThb TUIIOTE3y €€ PpEILICHUs,
HaXOJUTh apryMEHTBI UL
JIOKA3aTEIbCTBA CBOUX YTBEPKICHHM,
3a1aBaTh IApaMeTpbl M KPUTEpUU
pelenus;

CTeNeHb 4YHucia, Jiorapudm dmHCIa;

YMCHHC BBIITIOJIHATD BBIYHCJICHUC

3HAYCHUH u npeoOpa3oBaHUs

BBIPKCHUIA co CTETICHSIMHU "
JorapudpmMamu, npeodpa3oBaHUs
JIpOOHO-PaIMOHAIBHBIX BBIPAXKEHUH;

-  yYMeTh ONEpUPOBATh TOHATUSIMHU:
panoHaIbHbIE, UppalMOHATILHBIE,
noKa3aTesbHbIE, CTETICHHBIE,
norapudmuyeckue,

TPUTOHOMETPUUECKUE YPAaBHEHUS W
HEPaBEHCTBA, X CUCTEMBI;
- yMeTh ONEpPUPOBATH
GyHKIMS,  HEempepbIBHAS

MIPOM3BOJIHAS,

TOHATUSMU:

byHKIWHA,
nepBooOpazHas,
OIPEACTICHHBIN

WHTErpa; YMETH

HaxXoAWThb NIPOU3BOJAHBIC 3JICMCHTAPHBIX

GyHKIMI,  HCHONB3ys  CHPaBOYHBIC
MaTepuabl; UCCIIEN0BATh B
OpOCTEUIINX Cay4yasx (QyHKIUU Ha

MOHOTOHHOCTb, HAXOJWUTb HaMWOOJIbIINE
M HavuMEHbIINE 3HAa4YeHUS (QYyHKIU;

rpaduku
UCTIOJIH30BAHUEM

CTPOUTH MHOTOWIECHOB ¢

armrapara
MaTEeMaTHYECKOTO aHaJnu3a; MPUMEHSTh
NIPOM3BOJHYIO TMPH PEIICHUU 3a/1ad Ha
JIBUKCHHE; pemaTth TIPAKTHKO-
OpHEHTUPOBAHHBIC 3a/1a4uu

HauOOIBIINE ¥ HAaUMCHBIIINE 3HA4YCHHA,

Ha

Ha HaxXO0XICHHUC IIyTH, CKOpPOCTH U

YCKOPEHHUS;
- YMEThb ONEPUPOBATH MOHITHIMMU:
panuoHanbHas GyHKIMS,
noka3arenbHass (QYHKIUsS, CTEleHHas

byukus, gorapudmMudeckas (QyHKIUS,

TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (YHKIIMU; yMEHUE CTPOUTH
rpaduku U3YYEHHBIX byHKIMi,

UCIONIb30BaTh TpauKd NpU U3YHYECHUU




- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOAC

peHICHUA 3aJa4u PE3YyJIbTAThI,

KPUTHYECKHU OIICHUBATh 175
JIOCTOBEPHOCT, MPOTHO3UPOBATh
U3MEHEHHUE B HOBBIX YCIIOBHUSX;

-- yMeTb MEPEHOCUTh

IMO3HABATCIbHYIO )41 IMPAKTHYCCKYIO

3HaHUA B

00J1aCTH KHU3HEICATCILHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS W3
pa3HBIX MPEAMETHBIX 00JIaCTEH;

- BBLABHUIAaTh HOBBIC WJIEH, NpEIjaraTb
OPUTHMHAJIBHBIE TOAXO/Ibl U PEILICHUS;

U CIIOCOOHOCTb HMX HCIIOJIb30BAHUS B
MMO3HaBaTEIbHOM u COlLMaIbHOMN

IPaKTUKE

IIPOLIECCOB W 3aBUCHUMOCTEM, IIpHU
pelleHnu 3aJad U3 JPYruX Y4eOHbIX
peanbHOM

npeaMeToB MW 3aJda4 U3

KH3HU; BBIPAXKATh dopmynamu
3aBUCHMOCTHU MEX/Ty BEITHYMHAMH,

- yMeTh pelaTh TEKCTOBbIC 33J1a4d
pa3HbIX THIIOB (B TOM 4YHCIE Ha
IPOIICHTHI, IO U YaCTH, Ha JIBI)KCHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIYT,
HAJIOTH, 33/1a4¥ 13 O0JIACTH YIIPABICHHS

JUYHBIMA W CEMEHHBIMHU (DMHAHCAMH);

COCTAaBJIAAITb  BBIPAXKXCHHUSA, YpPaBHCHHA,
HCPaBCHCTBA )41 nux CHUCTEMbI I10
YCIO0BHIO 3aJa4u, HCCJICA0BATh

NOJYYCHHOE pelIeHue | OlEHUBAThH
PaBIONOJ00HOCTb PE3yIbTATOB,

- yMETh ONEpPUPOBATH
cpennee apudmeTHIeckoe,

MOHITHSIMHU:
MenaHa,
HauOoJplllee ¥ HaWMEHbIlee 3HAYEHUS,
pasmax,  JAWCHEepCUs,  CTaHAapTHOE
OTKJIOHEHUE YHMCIIOBOTO HabOpa; yMETb
U3BIIEKATb, UHTEPIIPETUPOBATH
uH(pOpMaIIHIO,
TabIuIax, Ha auarpammax, rpadukax,

CBOICTBA

IIPEACTABICHHYIO B

OTPaXKAIOIILY IO
IIPOIIECCOB U SIBJICHUMN; TPEICTABIATH

peaAbHBIX

uH(pOpMaIMI0O C TOMOIIBIO TaONHI U
JTUarpaMm; HCCIIEN0BATh
CTAaTUCTHYECKHE JTaHHBIE, B TOM YHCIIE C
MpPUMEHEHUEM TPaPUIECKUX METOMIOB U

AIIEKTPOHHBIX CPEICTB;

- YMETh OINEPUPOBATH MOHATUSMMU:
CIly4YalHbIA  ONBIT W CIIy4alHOE
coObITHE, BEPOSITHOCTh  CIYyYaiHOTO
COOBITHS; YMEHHE BBIYUCIIATH
BEPOSTHOCTD c UCIIOJIb30BaHUEM
rpau4ecKux  METOJOB, MPUMEHSTH
GOpMyTIBI  CIIOKEHHSI W YMHOXCHUS

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
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u GopMylnbl TpU pELICHUU 3ajad;
OLICHUBATh  BEPOATHOCTH  PealIbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMH;  YMEHHE  TPUBOAWTH
IPUMEPHI TIPOSBICHUS 3aKOHA OOJBIIIX
qrceNl B MPUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- YMeTh ONEpUPOBATH TOHATUSIMHU:
TOUKa, npsiMas, MJIOCKOCT,
IPOCTPAHCTBO,  JIBYIPAaHHBIA  yTOI,
CKpEIIMBaIOIINecs psIMBIE,
napauIeIbHOCTh U
NEPIICHIUKYISIPHOCTD OpsSIMBIX |
IUIOCKOCTEH, Yroll MEXIy MPSMBbIMH,
Yyrol MEXIy NpSMOM U IUIOCKOCTHIO,
YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHHUE
OT TOYKH J0 IUJIOCKOCTH, PacCTOSHHUE
MEXIY TMPSMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
IIpU PEIICHUU 3a/1a4 U3yYeHHBIE (PaKThI
U TEOpEeMbl TUIAHUMETPUU, YMCHHE
OLICHUBATH pa3mepbl 00BEKTOB
OKPYXAarloIIero MUpa;

- YMeTh ONEpUPOBATH TOHATUSIMHU:
MHOTOTPaHHUK, ceueHune
MHOTOTpaHHHKA, KyO, mapaienenumnesn,
npusma, nupamuaa,  ¢urypa
MOBEPXHOCTh  BpAalllEHUs,  IWIMHID,
KOHyC, Imap, cdepa, cedueHus (GUrypbl
BpallleHus, IJIOCKOCTh, Kacarolascs
cdepsl, IWIMHApPA, KOHYCa, IUIOUIAb
MOBEPXHOCTU  MHUPAMUIBI,  MPHU3MBI,
KOHyca, IWIMHApPA, TUIomanb chepsi,
00beM KyOa, PSMOYTOJIBLHOTO
napasuieNienure1a, MupaMuIbl, TPU3MBI,
MWIMHApA, KOHyca, Ilapa;, YyMEHHE
U300paxaTh MHOTOTPaHHUKHU U
MOBEPXHOCTHU BPAIICHUS, UX CEYCHHSI OT
PYKH, C  TIOMOIIBIO  YEPTEKHBIX
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UHCTPYMEHTOB u AIEKTPOHHBIX
CPEACTB; YMEHHE pacrio3HaBaTth
CUMMETPUIO B IIPOCTPAHCTBE;, yMEHUE
pacro3HaBaTh MIPaBUJIbHbBIC
MHOT'OTPaHHUKHU;

- yMETb ONEpPUPOBATh MOHATUAMMU:
JBUKEHUE B IMPOCTPAHCTBE, MOJOOHBIC
Gburypsl B IpOCTPAHCTBE; UCIIOJIH30BAThH
OTHOILIEHUE TUIOIIAJEH TOBEPXHOCTEN U
0o0beMOB  MOAOOHBIX  GuUryp mpu
peleHny 3aaauy;

- YMETh BBIUYHCIATh T€OMETPUYECKUE
BEMYUHBl (IUIMHA, YTOJd, IUIOIIA/lb,
00BeEM, [LIOMIATh MTOBEPXHOCTH),
UCIIOJIB3ysl M3y4YeHHBbIE (QOpMyNIBl U
METO/IbI;

- yMeThb ONEPUPOBATh MOHSATUIAMMU:
OpsIMOYTOJIbHAsE CUCTEMA KOOPJAHHAT,
KOOPJAUHATHI TOYKH, BEKTOD,
KOODAMHATBI ~ BEKTOpa,  CKAISIPHOE
MIPOU3BEAECHUE, YTOJ MEXKIY BEKTOPAMU,
cyMMa BEKTOPOB, IIPOU3BEIECHUE
BEKTOpa HA 4YHUCJIO; HAaxOIWTb C
ITIOMOLIBIO M3YUYEHHBIX dbopmyn
KOOPJIMHATHI CepeaUHBI OTpe3Ka,
pacCTOSHUE MEXIY IBYMSI TOUKAMH;

- yMeTh BbIOMpaTh  MOIXOJSALIUN
M3YYCHHBIA  METOA ISl PElIeHUs
3a71a4M, Pacrno3HaBaTh MAaTEMATHYECKUE
bakThl ¥ MaTeMaTU4YeCKHe MOJEIN B
MPUPOIHBIX u 0OIIIECTBEHHBIX
SIBJICHUAX, B  HCKYCCTBE, yMEHHE
MPUBOJIUTH THPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCHUMCKOM W MHUPOBOU
MaTeMaTUYECKOW HAYKHU.

- yMETb ONEPUPOBATh MOHATUAMMU:

OIIpCACIICHUC, aKkcuoma, TeOpEMa,
CJIICACTBHUC, CBOﬁCTBO, IMPHU3HAK,
J0Ka3aTcJIbCTBO, PaBHOCHUJIILHBIC




(bopMyIIHPOBKHY; yMEHUE
dbopMyIUpOBATH oOpaTHOE u
IPOTHBOIOJIOKHOE yTBEpIKIICHHE,
IPUBOAUTE MPUMEPBI U KOHTPIPUMEDHI,
UCIOJIb30BaTh METOJl MaTeMaTHYeCKOM
MHIYKIUH;, TPOBOIUTH J0Ka3aTeNbHbIE
paccykKIeHHus IpH peleHHH 3ajad,
OILICHUBATh JIOTUYECKYIO MPaBUIBHOCTD
paccyXAcHUM;

- yMEThb ONEpPUPOBATh TOHSTHIMH:
MHOXECTBO, TOAMHOXECTBO, ONEpaIUH

HalJ MHO>KCCTBaAMU, YMCHHC
HCIIOJIB30BAaThH TCOPETUKO-
MHO>XECTBCHHbBIN ariIapar JJIA

OMHCaHUs peaJbHBIX MPOLECCOB U
SBJICHUW TpU pEIIeHUH 3a7a4, B TOM
YHClie U3 APYTUX YUEOHBIX IPEIMETOB,

- YMETh ONEePUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad), AepeBo, IUKI, rpad Ha
IUIOCKOCTH,;  yMEHHE  3aJaBaTh W
OTIHCHIBATH rpadsl Pa3IMYHBIMH
crnocobaMu; HCIONB30BaTh rpadsl mpu
pelleHny 3a1ady;

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHSTUSAMU: COYETAHUE, MEPECTAHOBKA,
YHCII0 COUeTaHUH, YHCIIO
nepecTaHoBok;  OmHOM  HbioTOHA;
yMEHHE TPUMEHSITh KOMOWHATOPHBIC
bakThl U pacCyX ICHUs I PEIICHUs
3ajad4;

-yMeTh  ONEpUPOBATh  MOHATUSIMHU:
HaTypaJbHOE 4YHUCJO, LEJ0e YHCIIO,
OCTaTOK IO MOJIYJIIO0, PaIMOHATLHOE

qucCiio, HppalrOHAaJIIbLHOC quclio,
MHOXKCCTBaA HaTypaJIbHBIX, OCJIbIX,
PpalluOHAJIbHBIX, I[CﬁCTBHTCJILHBIX

YyuCell; YMEHUE MCIO0JIb30BaTh TPU3HAKU
JICIIMMOCTH, HauMEHBIIINN oOommit
NEJIATEIh W HaWMeEHbIllee  o0lee




KpaTHoe, anroput™m EBkinmma 1pu
pelieHnu  3aJady;  3HAKOMCTBO  C
pa3IMYHBIMU MO3UIIIOHHBIMH
CUCTEMAMM CUUCIICHUS;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHATUSAMM:  CTENEHb  C  LEJIbIM
[IOKa3aTeleM, KOpPEHb HATypajbHOU
CTENEeHH, CTENEeHb C palMOHAJIbHBIM
MOKa3aTeNeM, CTETEHb C
JEVCTBUTEIBHBIM (BelIECTBEHHBIM)
nokasatenem, Jorapupm uduciaa, CUHYC,
KOCMHYC M TaHI€HC IPOU3BOJIBHOIO
qHCIIa;

- YMEThb ONEpUPOBATH IOHATUSAMHU:
TOKJECTBO, TOKJECTBEHHOE
npeobpazoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHHU U
HEPaBEHCTB, PaBHOCHUIILHOCTD
YpaBHEHUH, HEPABEHCTB M CHUCTEM,

palyoHabHbIE, UppalroHalibHbIE,
HIOKa3aTeJbHbIE, CTETICHHbIE,
aorapudmuyeckue,

TPUTOHOMETPHUECKHE ypaBHEHHUS,

HEPABEHCTBA M  CHUCTEMbI; YMEHUE
pelarb ypaBHEHUs, HEPABEHCTBA U
CUCTEMBl C TOMOIIBI  Pa3TUYHBIX
IIPUEMOB; pearb ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C NTAPaAMETPOM;
IIPUMEHSTh YpPaBHEHUs, HEPABEHCTBA,
170. CHUCTEMBI JUISL peLIeHUs
MAaTEMAaTHYECKUX 3aJad U 3a7a4 U3
pasnUYHBIX ~ oOyacTeld  HAyKu W
peanbHOM KU3HU;

-yMETh cBOOOIHO OIepUPOBATH
MOHATUSIMU: rpaduk GbyHKIMH,
obpatHass  QyHKOMS,  KOMIIO3UIUS
byHKIHH, JUHENHas byHKIHS,

KBajgpaTuyHasi (QyHKIUS, CTENeHHas
GyHKIMS ¢ [eIblM  [OKa3aTeleM,
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TPUTOHOMETPUIECKHUE byHKIHH,
oOpaTHbIe TPUTOHOMETPUIECKUE
byHKIINHA, MoKa3aTesIbHas U
norapudmuyeckas QyHKIUU; yMEHUE
CTpOoUTh rpaduku QYHKIHM, BBITOIHSATD
npeodpazoBanusi rpaduKoB PYHKIINIA;
yMEHUe UCII0JIb30BaTh rpaduku
byHKIMA )11 U3y4eHHUS] MPOIECCOB U
3aBHCHUMOCTEH TMpH pPELICHUH 3a1ady U3
IPYTrUX y4eOHBIX TIPEAMETOB U W3
peanbHOU YKU3HU, BBIpAXXaTh
dbopMmynamMu  3aBUCUMOCTH  MEXKIY
BEJMYMHAMU;

yMeHUue CcBOOOJIHO OIEpUPOBATh
MOHATHSIMU: YETHOCTh byHKIHMH,
NIEPUOANYHOCTD byHKIMH,
OTPaHUYEHHOCTh byHKIHMH,

MOHOTOHHOCTh (PYHKIIMH, 3SKCTPEMYM
byHKIMU, HanOOJbIIee W HAUMEHbBIIIEEe
3HauYeHHUs] (PYHKIIMM Ha TPOMEKYTKE;
yMEHUE  TPOBOJUTH  HCCIEIOBAHUE
byHKINH,

YMEHHE HCIOJIb30BaTh CBOMCTBA H
rpapukn  QyHKUOME  ANA pelIeHus
ypaBHEHUH, HEPaBEHCTB U 3a1ad C
napameTpamu; U300paxkath Ha
KOOPJIMHATHOM TUIOCKOCTH MHOYECTBA
pEUIEHU YpaBHEHNM, HEPABEHCTB U UX
CUCTEM;

- yMeTb CBOOOJHO  ONEPUPOBATH

MIOHATUSIMU: MOCJIEA0BATEIBHOCTD,
apudmeTndecKas porpeccusl,
reoMeTpuIecKast porpeccus,
OECKOHEYHO yOBIBaIoOIIAsI

reOMETPUYECKass MPOrPECCUsl; YMEHUE
3aJaBaThb IIOCIICOOBATCIIBHOCTH, B TOM
YyclIe ¢ IIOMOIUBK  PEKYPPEHTHBIX
dopmyu;

- YMETb OIIEpUPOBATH IOHATUSMU:
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HENPEPBIBHOCTh (PYHKIIMH, ACHUMIITOTHI
rpaduka ¢GyHKIMU, TEepBasi U BTOpas
IPOU3BOIHAS byHKIIH,
TrCOMETPUYECKUM U (U3UIECKUN CMBICI
MPOU3BOHOM, nepBooOpazHasi,
OTpEeNEeTeHHbI  MHTETpal;  YMEHHUE
HAXOJIUTh ACUMIITOTHI rpaduxa
byHKINH, yMEHUE BBIYHCIIATH
POU3BOJHBIE CYMMBbI, IPOU3BEACHUS,
YaCTHOTO M KOMMO3ULIMU  (QYHKIIHH,
HaXOAWTh YpPaBHEHHE KacaTeIbHOW K
rpaduky QyHKIINH;

YMEHUE HCIOJIb30BaTh MPOU3BOJIHYIO
Uil UccaenoBaHus — QYHKUMM, aiid
HAXOXJICHUS HAWIy4YIlEero peIIeHus B
NPUKJIATHBIX, B TOM YHCJE COLHAIbHO-
IKOHOMUYECKUX u buznyeckux
3aja4ax, Ui ONpeNeseHUs] CKOPOCTH U
YCKOPEHHS; HaXOAuTh IUIOHIAJAU U
00beMBI (UTYp C TTOMOIIBIO UHTETPAJa;
IPUBOAUTH MPUMEPHI MATEMATUYECKOTO
MOJICTTUPOBAHUS C IOMOIIBIO
nudepeHIanTbHbIX YPaBHEHU;

- YMeTh ONEpUPOBATH TOHATUSIMHU:
KOMIUIEKCHOE ~ YHCIIO, CONPSDKEHHBIC
KOMILJIEKCHBIE ~ 4HWCJa, MOAYJIb U
apryMeHT KOMIUJIEKCHOTO 4ucia, popma
3anucu KOMIJIEKCHBIX qrcell
(reomeTpuueckasi, TPUrOHOMETpHUYECKas
U anrebpanydeckas); yMETh IPOU3BOAUTD
apudmernueckue JNEUCTBUA C
KOMITJIEKCHBIMA YUCJIAMH; TIPUBOJIUTH
IPUMEPDI UCITIOJIb30BAHUSA
KOMILJIEKCHBIX YHCET;

- yMeTb CBOOOJHO  ONEpUpPOBATh
NOHATUSIMU: CpeiHee apu(MeTHUUecKoe,
MeAraHa, HauOoJblllee W HAaUMEHBIIIEEe
3HAYCHMUS, pa3Max, aucnepcus,
CTaHIapTHOE OTKJIOHEHHE TUTS
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OMNMCAHUSl YUCJIOBBIX JAHHBIX; YMEHHE
UCCJIENOBATh CTATUCTUYECKUE IaHHbBIE,
B TOM 4HCI€ C HIPUMEHEHUEM
rpa)uyecKux METOJIOB U DJIEKTPOHHBIX
CpelICcTB; TIpadUyecKu  HCCIEAO0BATH
COBMECTHBIE HAONIOEHUS C TOMOILBIO
IUarpaMM pacCeUBaHUA W JIMHEMHOU
perpeccuu;

- YMETb HaxoOJIWUTh  BEPOATHOCTHU
COOBITHIA C UCITOJIb30BaHUEM
rpauuecKkux METOJ0B; MPUMEHATh IS
pelieHus 3a1a4 GopMyJibl CIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, (QopMyiy
IIOJIHOM BEPOSITHOCTH, dopmyiy
bepuynnu, xomOuHatopHbele (akTel H
dbopMyIbl;  OLEHUBAaTh  BEPOSTHOCTHU
peanbHbIX COOBITHUH; yMEHUE
ONEepUpOBaTh NOHATUAMU: CIy4yalHas
BEJIMYMHA, pacrpeneseHue
BEPOSITHOCTEH, MaTEMaTUYECKOe
O’KHJIaHWE, NHUCIIEpCUs U CTaHJAPTHOE
OTKJIOHEHHE  CIIy4YalHOM  BEJIMYMHBI,
GYHKIMM pacnpeneNieHus U MIOTHOCTU
PaBHOMEPHOr0,  IOKa3aTeJIbHOIO U
HOPMAJIBHOTO pacHpeiesieHuid; YMEHHe
UCIIOJIB30BaTh  CBOMCTBA H3YYEHHBIX
pacupenesieHuid Uil pelleHus 3ajad;
3HAKOMCTBO C  IOHATUSMH:  3aKOH
OOJBIINX YUCEN, METO/bl BBIOOPOUYHBIX
UCCJEIOBAHMM; yMEHHWE NPHUBOJUTH
IpUMEpPHI IPOSBICHUS 3aKOHA OOJIBIINX
YHcell B MPUPOIAHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

- yMeTb  CBOOOJHO  ONEPUPOBATH
NOHATUSAMU: TOYKA, MIPSAMAas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUN
yIoJl, IBYTPaHHBIN yIoOJI, TPEXI'PAaHHBINA
yToJ, MEePECEKAOIINECS, TapalJIeIbHbIE
U CKpELIMBAOIINECS psIMBIE,
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napauieaIbHOCTD u
NEPIEHIUKYIAPHOCTh  MPSAMBIX U
IUIOCKOCTEH, Yrosl MEXIy MpsSMbIMH,
yroil MeXIy TNpsSMOW M IIOCKOCTBIO,
yrojl MeXIy IUIOCKOCTSIMH; YMEHUE
UCMOJNb30BaTh MpPU PELICHUH 3a]ad
u3yuyeHHble  (GaKTBl U TEOPEMBI
IUIAHUMETPUH;  yYMEHHE  OILICHHWBATH
pa3Mepbl OOBEKTOB B OKpPYXaloIIleM
MUDE; yMEHHE OIEepUPOBATH
NOHSTUSAMH: MHOTOTPAaHHUK, CEUYCHHE
MHOT'OI'paHHHKA, HpaBUJIbHBIHI
MHOTOTpaHHHK, MpHU3Ma, [HPaMH[A,
¢urypa W TIOBEPXHOCTh BpAIICHHUA,
MWINHAP,  KOHyC, map,  cdepa,
pa3BepTKa  MOBEPXHOCTH,  CEUYCHHS
KOHYCa U UWJIMHJIPA, TapaJljieIbHbIE OCH
WIM  OCHOBAaHMIO, CEUYEHHE  IIapa,
IUIOCKOCT, Kacaromasics  cdepsl,
IIIMHApPA, KOHYCa; YMEHHE CTpPOHTH
ceueHHue MHOTOIpaHHHMKA, H300paxaThb
MHOTOTPaHHHKH, burypsl u
MOBEPXHOCTH BpaIllEHUs, UX CEYCHHUS, B
TOM YHCJE€ C TOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MPHUMEHSATH CBOWCTBA
reOMEeTPUYECKUX duryp,
CaMOCTOSTENILHO dbopmynupoBaTh
ompeneieHuss  u3ydaemblx  uryp,
BBIJIBUTaTh TUIOTE3bl O CBOWCTBaX H
OpU3HaKaX TEOMETPUUECKUX  QUryp,
000OCHOBBIBaTh WJIM OMPOBEPraTh UX;
YMEHHE TMPOBOJIUTH KIACCHU(PHUKAILIUIO
¢uryp mO pa3TUYHBIM IPU3HAKAM,
BBITOJIHATH HE0OX0IUMbIe
JOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeTh CBOOOJHO  ONEPUPOBAThH
NOHATUSAMU: TJIOWAAb (PUrypsl, 0obeM
burypsl, BeIMYUHA YIJIa, PACCTOSTHUE OT
TOYKM JI0 TIUIOCKOCTH, PAacCTOSHHE
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MEXIY MPSMBIMH, PACCTOSHUE MEXKTY
IJIOCKOCTSIMH, IJIOIIAIb chepsl,
IJIOMAh  TOBEPXHOCTH  TMHUPAMUJIBI,
MPU3MBI, KOHYyCa, LWIMHApPA, O00BbeM
KyOa, MPSMOYTOJLHOTO
napasuiesienuneaa, MupaMmuabl, TPU3MBbI,
IUJWHIpaA, KOHyca, Ilapa; yMEHHue
HaXOJIUTh OTHOIIIEHHE 00BEMOB
no1I00HBIX (QUTyp;

- yMeTb CBOOOJHO  OMEpPUPOBATH
MOHSATUSIMU: JIBI)KCHHE, TapalIeIbHBINA
MepeHoCc, CAMMETPHsI Ha TIJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT,
npeodpa3zoBaHue MOM00Us, TMOAOOHbBIC
buryphl; yMEHHE pacro3HaBaTh PABHbBIE
U TO0J00HBIE (PUTYpBI, B TOM YHUCIE B
IpUpPOAE, HWCKYCCTBE, apPXHUTEKTYpPE;
yMEHHUE HCTOIb30BaTh T€OMETPUUECKUC
OTHOIIICHUS, HAXOAUTh T€OMETPUUECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMIA/b,
00beM) TIpU pelIeHrud 3ajlad U3 JPyTrux
y4eOHBIX TMPEIMETOB W U3 pPeaTbHOU
JKU3HU;

- yMeTb CBOOOJHO  OMEpPUPOBATH
MOHATUSIMU: TIPSIMOYTOJBHAS CUCTEMA
KOOPJAMHAT, BEKTOD, KOOPAMHATHI
TOYKHU, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOpa Ha
4KUCJI0, Pa3I0KeHUE BEKTOpa Mo Oa3ucy,
CKAJIIPHOE TIPOM3BEACHHUE, BEKTOPHOE
IPOU3BEIIEHUE, YTOJI MEXTy BEKTOPAMU;
YMEHUE WCIOIb30BaTh BEKTOPHBIA W
KOOPJAMHATHBIA METOA IS pEIIeHUs
Tr€OMETPUYECKUX 3a7a4 M 3aJiad JPyTUx
y4eOHBIX  TNPEAMETOB;  ONEPUPOBATH
MOHATUAMU: MaTpuua 2x2 u  3x3,
OTIpEICTTUTEIb MaTPHIIBI,
TEOMETPUUYECKHUIA CMBICT OTIPECITUTEIIS;
- yMETh MOJEIHNPOBAaTh pPEabHbBIE
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CUTyallnn Ha  A3BIKC MaTCMATHUKU,

COCTaBJIATb BBIPAKEHMS, YPABHEHUS,

HCPABCHCTBA u nux CHCTCMBbI 1o
YCIOBHIO HCCJICA0BATh
INOCTPOCHHBIC MOACIIN C
HCIIOJIBb30BaHUCM  aIlllapaTa aHFC6pBI,

UHTEPHPETUPOBATH MOJTyYeHHBIN

3aJ1a4u,

pe3yNbTar; CTPOUTh MaTEMaTHYECKUE
MOJIEIM C TOMOIIbI0 T€OMETPUUYECKUX
MOHSATUM U BEJTMYUH, PEIIaTh CBSI3aHHbIC
C HHUMHM  TpPaKTHYECKHE  3aJlayu;
COCTaBJIATh BEPOSATHOCTHYIO MOJENb U
MHTEPIIPETUPOBATH MOy YECHHBIN
pe3yJIbTaT; pelaTh NPUKIAJHbIE 3a4a4H

cpeacTBaM MAaTEMAaTUYCCKOTI'O aHaJIn3a,

B TOM quCIIe COIMAIHHO-
DKOHOMHYECKOTO M (PU3UUYECKOTO
XapakTepa;

- yMeHuEe BBIOMpaTh MOIXOMSIINN
METO/T U peleHus 3a/1a4u;

IIOHMMAHHUE 3HAYUMOCTU MAaTEMaTHUKU B
W3YUYEHUU TIPUPOTHBIX M OOIIECTBEHHBIX

MPOLIECCOB W SIBJIICHUU, YMEHHUE
pacrno3HaBaTh IPOSIBIICHUE  3aKOHOB
MAaTEMAaTHKH B HMCKYCCTBE, YMEHUE

MPUBOJIUTH HPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTUYECKOW HAYKHU

B ofmactu 1EeHHOCTHM  HAy4YHOTO
NO3HAHUS:

-c(pOpMHUPOBAHHOCTh  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKHU u
0011IeCTBEHHON MPAKTHUKH, OCHOBAHHOTO
Ha auanore KYJbTYP,

CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYIBTYPHOM MUDE;

- COBEpPUICHCTBOBAHUE A3BIKOBOM U
YUTATENBCKON KYJIBTYPbl KaK CpPEICTBA

- YMeTh ONEpUPOBATH TOHATUSIMHU:
palMoHaJIbHAS byHKIHS,
nokasaTenbHas (PYHKIMs, CTENeHHas
byskus, norapupmMudeckas QpyHKIUL,
TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (PYHKIMH; YMEHHUE CTPOUTH
rpaduku W3YUYEHHBIX GyHKIUH,

UCIIONIb30BaTh TrpauKud NpU U3YHYECHUU

IIPOLIECCOB WM 3aBUCHMOCTEM, IIpHU

pelieHnu 3aJad U3 JPYruX Y4eOHbIX
IPEAMETOB U

3a1a4 W3 pealbHOU

16




BBaHMOHeﬁCTBHH MCXKAY JIOJIbMH U
IMO3HAHHWA MUPaA,

- OCO3HaHUE€ ILEHHOCTH  HAY4YHOM
NesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH HPOEKTHYIO u
UCCIIEI0BATENLCKY IO JesITeTbHOCTh
MHIMBUYaJIbHO U B TPYIIIIE.

OBnageHue YHUBEpCAIbHBIMHU
y4eOHBIMU M03HABATEIbHBIMU
JNICUCTBUSIMHA:

B) paboTa ¢ mHpOpMAIIHEA:

- BJaJeTh HABBIKAMHM  IOJYYCHHS

I/IH(I)OpMaI_II/II/I N3 HCTOYHHUKOB PA3HBIX
THUIIOB, CaMOCTOSATCIIbHO OCYIICCTBJIIATD

IIOMCK, aHajau3, CHUCTEMATHU3aLUI0 U
WHTEPIIPETALAIO uH(popManuu
Pa3JINYHBIX BHJIOB 51 bopm
IIPEACTABIICHHUS;

- cO3/1aBaTh TEKCThI
dopmarax Cc  yyeTom
uHopMalluu U 1eJIeBOW ayJIUTOpPUH,

bopmy

B Pa3IMYHBIX
Ha3zHAuYCHUS
BbIOMpas ONTUMAJIbHYIO
Ipe/ICTaBICHUS U BU3YaJIN3alluy;
- OLICHUBATH JIOCTOBEPHOCTb,
uH(pOopMaLuy, ee
COOTBETCTBUE TMPABOBBHIM M MOPAIbHO-

9TUYCCKHUM HOpPMaMm;,

JCTUTUMHOCTD

- UCIOJIL30BaTh cpencTBa
UH(OPMAITMOHHBIX "
KOMMYHUKAITIOHHBIX ~ TEXHOJIOTHHA B
perieHuH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX 5
OpraHU3aIMOHHBIX 3a1a4 c
COOJIFOIEHUEM TpeOoBaHMI
OPrOHOMHKH, TEXHHKU O€30MacHOCTH,
TUTHEHEI, pecypcocOepereHus,

IPABOBBIX W JTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;
- BIIAQJCTh HAaBBIKAMU DPACIIO3HABAHUS U

bopmymnamu
3aBUCUMOCTHU MEXIy BEIMYMHAMU;

KU3HU, BbIpaXXaTb

- YMeTh ONEpUPOBATH TOHATUSIMHU:
TOX/IECTBO, TOXKECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUHl H
HEpPaBEHCTB, PaBHOCHIJIBHOCTD
YpaBHEHUN, HEPABEHCTB M CHUCTEM,
panoHaIbHbIE, UppalMOHANIEHBIE,
noka3aTresbHbIE, CTETICHHBIE,
aorapudmuyeckue,

TPUTOHOMETPHUUYECKHUE ypaBHEHHUS,

HCPABCHCTBA U CUCTCMBI; YMCTh PCIIATDH
YPaBHCHUA, HCPABCHCTBA M CHCTEMBI C
IIOMOIIBIO

Ppa3INYHbIX IMPpHUCMOB,

pemarh ypaBHEHHUS, HEPAaBEHCTBA W
CHUCTEMBI C TIApaMeTPOM; MPUMEHSTH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUTSL pellieHUs] MaTeMaTUYeCKUX 3aa4d U
3a/1a4 U3 pa3Iu4HbIX 00JacTel HayKu U
peanbHOM KU3HU;

- yMeTb CBOOOJHO  OMEpPUPOBATH
MOHSATUSIMU: JIBI)KCHHE, TapalIeIbHBINA
NepeHoC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT,
npeodpa3zoBaHue MO00Us, TMOAOOHbBIC
burypsl; yMeTh pacrno3HaBaTh pPaBHbIE U
nofgoOHble (UTYpBl, B TOM YHCIIE B
OpUPOAE, HCKYCCTBE, apPXHUTEKTYpE;
YMETh HCIOJIb30BaTh T€OMETPUUYECKUE
OTHOIIIEHUS, HAXOJUTh TEOMETPUUECKUE
BeTUYUHBI (IJIMHA, YTOJ, IUIONIA/lb,
00beM) TIpU pelIeHUuU 3ajlad U3 JPyTrux
y4eOHBbIX MPEIMETOB M U3 pealbHOU

KHU3HHU

17




3aIUTHI uH(pOopMaLuy,
UH(GOPMaLMOHHON 0€30MacHOCTH
JTHYHOCTH

B ob6mactu 1yXOBHO-HPAaBCTBEHHOT'O
BOCITUTAHUSL:

-- c(OpPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSI, STUIECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U
OCO3HaHHBIE

IIPUHAMATh peleHns,

OPUEHTHPYSICh Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

- OCO3HaHue BKJIaJa B
MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

- OTBCTCTBCHHOC OTHOIICHUEC K CBOUM

JINYHOTO

poauTesnsiM U (WIM) APYTUM YJI€HaAM
CEMbH, CO3JAHUI0 CEMbH Ha OCHOBE

OCO3HAHHOTO  NPUHATHA  LIEHHOCTEN
CEMEHHOM JKU3HU B COOTBETCTBUM C
TpaauiusaMu HapoaoB Poccuu;

Osnanenue YHUBEPCATbHBIMU

PETYIIATHBHBIMU ,Z[CﬁCTBPI?IMPII

a) caMOOpraHu3aIus:

- CaMOCTOSITETLHO  OCYIIECTBIISITh
MO3HABATEIILHYIO NeSTETHHOCTD,
BBISIBJSITH ~ TPOOJIEMBI,  CTaBUTh U

bopMyIupoBaTh COOCTBEHHBIE 3a/1a4u B
o0pa3oBaTeNbHOM  JIEATENbHOCTH U
KU3HEHHBIX CUTYaIMSIX;

- CaMOCTOSITEIbHO COCTaBJISITh ILJIaH
pemieHus  MpoOJEMBI € YYETOM
UMEIOINUXCS PECYPCOB, COOCTBEHHBIX

BO3MOKHOCTEMN U IPEANIOYTECHNN;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
CrocoOCTBOBaTh  (DOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW DJPYAUIMH B
pasHbBIX 00JACTAX 3HAHHM, MOCTOSHHO
NOBBIIIATH CBOW OO0pa30BaTeIbHBIA U
KyJbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

- yMeTb ONEpUPOBaTH MOHATHSIMH:
palyoHabHbIE, UppalroHalbHbIE,
HOKa3aTeJbHbIE, CTETICHHbIE,
Jorapudmuyeckue,
TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMeTb

ONEPUPOBATh  MOHATUSIMU:

MHOT'OT'PaHHUK, CeueHue
MHOT'OTpaHHHKa, Ky0, Mmapaienenumnes,
burypa u

UTMHD,
KOHyC, map, cdepa, cedeHus QuUrypsl
BpAICHHUS,

npu3Ma,
MOBEPXHOCTh

MpamMua,
BpalllCHUS,

IIJIOCKOCTh,  Kacarolascs

chepsl, MUIMHIApPA, KOHYCA, IUIONIAIb

MOBEPXHOCTH  MHUPAMUBI,  MPHU3MBI,
KOHyca, IWIMHApPA, IUIomanb chepsi,
00beM KyOa, IPSMOYTOJBLHOTO

napasuiesienue1a, MupaMuIbl, IPU3MBI,
IWTHHIPA,
U300paKaTh

KOHyCa, IIapa;

MHOT'OI'paHHHUKH u

YMEHHE

IMOBCPXHOCTHU BpalICHUA, UX CCUCHUS OT

PYKH, C  TIOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB U AIEKTPOHHBIX
CPEACTB; YMETH pacro3HaBaTh
CUMMETPUI0O B NPOCTPAHCTBE; YMETh
pacno3HaBaTh paBUJIbHBIE
MHOT'OI'PaHHHUKH;

- YMEThb ONEPHUPOBATH MOHIATHIMMU:

NpSIMOYTOJIbHAsI CHUCTEMa KOOpJUWHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOpJIMHATBI ~ BEKTOpa,  CKaJsIpHOE
POU3BEJECHUE, YTOJI MEXITY BEKTOPAMH,
cymma

BCKTOPOB, IMPOU3BCIACHHNC

BCKTOpa Ha quCIo, HaXOIUTb C

bopmyn
OTpe3Ka,

IIOMOIIBIO HN3Y4YCHHbBIX

KOOPJWHATBI CEpEeINHBI
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WCITIOJIB30BATh MIPUEMBI pedIIeKCHH NS
OIICHKM CHUTyallih, BBHIOOpA BEPHOTO
pelIeHus;

- YMETh  OLIEHMBaTh  PUCKU U
CBOEBPEMEHHO MPUHUMAThH PELICHUS T10
X CHM)KEHHUIO,

B) SMOIIMOHAJIbHBIN MHTEIICKT,
MpEAnoararmii copMUPOBAHHOCTD:
BHYTPEHHEW MOTHMBAIlUH, BKJIKOYAIOLIEH
CTPEMJIEHUE K JOCTHXKEHHUIO LEId U
yCIIEXY,
YMEHHUE JI€MCTBOBATh, UCXOMs U3 CBOMX
BO3MOKHOCTEM;

OIITUMHU3M, HWHHIHMATHBHOCTD,

- OMIIaTHH, BKJ'IIO‘I&IOH_ICﬁ CIIOCOOHOCTh
IIOHMMAaTh OJSMOLHOHAJIBHOC COCTOSHHC

IpYyTHX,
OCYILIECTBIECHUN

YYUTHIBAThH ero npu
KOMMYHUKAIHH,
CIOCOOHOCTP K COYYBCTBHIO U
COTEPEKUBAHUIO;

- COLMAJBHBIX HaBBIKOB, BKJIFOUYAIOIINX

CIIOCOOHOCTh BbICTpaBaTb OTHOIICHMA

pacCTOAHNC MCIKAY ABYMA TOUKAMU

C JpYyTMMH JIOAbMH, 3a00THUTbHCA,

OpOSIBIISAITh  MHTEpEC M pasperiarhb

KOH(IUKTHI

TOTOBHOCTD K CaMOpPa3BUTHIO, | - YMETh ONEPUPOBATH MOHSATHIMU:
CaMOCTOSATEIbHOCTH W | CIy4allHBIi ~ ONBIT W CIydYaifHoe
CaMOOTIPEIETICHHUIO; COOBITHE, BEPOSTHOCTH  CIIy4allHOTO
-OBJIaJICHHE HaBBIKAMU y4eOHO- | COOBITHS; yMeTh BBIYUCIISATH
UCCIIEIOBATENIbCKOM,  MPOEKTHOH U | BEPOATHOCTD C MCIIOJIb30BaHUEM
COLIMATILHOU JESITeIbHOCTH; rpaguueckux  METOJOB; NPHUMEHATH
OBnanenue YHUBEPCATIbHBIMU | GOPMYJIBI  CIOKEHUST M YMHOXKEHUS
KOMMYHHUKATHUBHBIMU JEHCTBHUIMHU: BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
0) coBMeCTHas AESITeIbHOCTD: U QopMynbl TpH pEIIeHUH 3a]ay;
- HOHUMATD u UCIIOJIb30BAaTh | OLICHUBATh  BEPOSITHOCTU  pPEAJIbHBIX
pEeuMyIIECTBA KOMaHHON U | COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH

WHUBUTy AJTBHON PabOTHI,

-  [pPUHUMATh LEJIH  COBMECTHOM
NEATEIbBHOCTH,  OPraHW30BbIBATH U
KOOPAMHUPOBATh  JEUCTBUSA IO €€

BEJIMUYMHAMM;  YMEHHUE  MPUBOJUTH
IPUMEPHI TIPOSBIICHUS 3aKOHA OOJBIIIX
Yucel B MPUPOTHBIX W OOIIECTBEHHBIX

SABJICHUAX,
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JOCTUKEHHUIO: COCTaBIIATh IUIaH
NEUCTBUM, paclpeneisaTb poau ¢
Y4ETOM MHEHMI Y4aCTHUKOB
0o0CyXJaThb  pe3yibTaTbl COBMECTHOU
paboThI;

- KOOPJMHUPOBATH U BBIMOJHATH paboTy
B YCIIOBUSIX PEAJIBHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISITh MMO3UTHUBHOE
CTpaTernuecKkoe MOBEJICHUE B
pa3sTUYHBIX  CHUTyallusX, MPOSBIATH
TBOPYECTBO U BooOpakeHue, ObITh
WHUIMATHBHBIM.

OBnanenue YHHUBEPCATbHBIMHU
PETYISTUBHBIMU ACHCTBUSMU:

T') IPUHSITHE Ce0s U IPYTHX JIIOICH:
- IPUHUMATh MOTHBBI
JIPYyTUX
PE3yNbTAaTOB EATEIBHOCTH;
- IpU3HaBaTh CBOE IIPaBO MU IIPaBO
JPYTUX JII0JIel Ha OLIMOKY;

U apryMEHTHI

JOIEU npu aHaJln3e

- pa3BUBaTh CIOCOOHOCTh TOHUMATh
MHP C MO3ULIMU APYTOro YEJIOBEKA

- yMeTb CBOOOJHO  ONEPUPOBATH

IIOHATHUAMM: CTCIICHDb C OCIbIM

IIOKa3aTejleM, KOPEHb HATypaJbHOMU
CTENEHU, CTENEeHb C paluOHAIbHBIM
[IOKa3aTeseM,
JIEUCTBUTENHLHBIM (BelIeCTBEHHBIM)

IIOKa3aTcJICM, J'IOFapI/I(I)M qnciia, CUHYC,

CTCIICHb C

KOCMHYC W TaHI'CHC IIPOHU3BOJIbHOT'O

YHUCIIa;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHATUSAMU: rpaduk byHKIMH,
obpatHas  QyHKOMS,  KOMIIO3UIUS
byHKIUH, JUHEeWHas byHKIWMA,
KBagpaTuuHas (yHKIUS, CTEICHHAs
GyHKIMS ¢ [eIblM  [OKa3aTeleM,
TPUTOHOMETPHUECKHE byHKINH,
oOpaTHbIe TPUTOHOMETPHUECKHE
byHKIINHA, noKa3aTeNnbHas U
gorapudmuyeckas (PyHKUUH; yMETh

CTpOUTh Tpaduku QYHKIIHHA, BHITIOJTHATD
npeodpazoBanusi rpaduKoB PyHKIINIA;

rpaduku
byHKIMA I U3y4eHHUS] MPOIECCOB U

- YMCTb HUCIIOJIB30BAaTh

3aBUCHMOCTEN TNIPHU PELICHUM 3a1ad U3
Opyrux y4eOHBIX TMPEAMETOB H U3

peanbHOM KU3HU, BBIPAXKATh
dbopMmynamMu  3aBUCUMOCTH  MEXKIY
BEJMYMHAMU;

- CBO6OI[HO OIICpUPOBATH IMOHATHAMMU:

byHKIIHAA,
(GYHKIUM, OTPaHUYEHHOCTh (YHKIIMH,

YCTHOCTDH MEPUOANIHOCTD

MOHOTOHHOCTh ()YHKIIHH, SKCTPEMyM
byHKIMU, HanOOJbIIee W HAaUMEHbBIIIEEe
3HaueHUs (PYHKIUH HA TPOMEKYTKE;
yMETh  TMPOBOJIUTH  HUCCIICIOBAHHE
byHKIUY;

- YMETh WCMOJB30BaTh CBOWCTBA U
byHKIMA
HEPABEHCTB M 3aJay C

rpaduku TUTS

YPaBHEHHUH,

pelLIeHus

20




napaMeTpaMy; n300paxarhb Ha
KOOPJIWHATHOM IIJIOCKOCTH MHOXECTBA
pEILICHUN YpaBHEHUM, HEPABEHCTB U HX

CHUCTEM

B oGmacTu acTeTHYECKOTO BOCTIUTAHUS:
- DCTETHYECKOE OTHOIICHHE K MHUDY,
BKJIIOYAst 3CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO  TBOPYECTBAa, CIIOPTA,
Tpy/a ¥ OOIIECTBEHHBIX OTHOIICHUN;

- CIIOCOOHOCTH BOCIPUHUMATh
pas3yIn4HbIC BUBI HCKYCCTBA, TPAIUIIMU
U TBOPYECTBO AOPYTHX
OLIyIIaTh AMOIHOHAIBHOE

BO3JICHCTBUE HCKYCCTBaA,

CBOCTO 141
HapoOJ0B,

- yOEXIEHHOCTh B 3HAYUMOCTH IS
JUYHOCTH M OOLIECTBA OTEYECTBEHHOTO
U MHUPOBOTO HCKYCCTBa, STHHUYECKHX
KyJTbTYPHBIX TPAIUIMA W HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B
pPa3HBIX BHUJAaX HCKYCCTBA, CTPEMIICHHUE
OpOSIBIISAITh ~ KadyecTBa  TBOPYECKOMU
JUYHOCTH;
OBnageHue YHUBEpCAIbHBIMHU
KOMMYHHKATUBHBIMU JCHCTBHUSIMHU:

a) oOI1IeHue:

- OCYIIECTBISITh KOMMYHHKAIIUU BO
BceX cepax KU3HU;
- pacno3HaBaTh HeBepOaIbHbIC
CpeAcTBa oOmmeHus,

3HAa4YCHUC

MMOHNUMATh
COTIMAJTBHBIX 3HAKOB,
pacro3HaBaTh MPEATOCHUTKA
KOH(QJIMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIMKTHI;

- Pa3BCPHYTO M JJOTHMYHO H3JIaraTb CBOIO

- yYMeTh ONEpUPOBATh TOHATUSIMHU:
cpenHee apudmMeTHdyeckoe, MeAUaHa,
HauOoblllee ¥ HAMMEHbIIIEE 3HAYCHUS,
pasMax,  JOWCIIepCHs,  CTaHJAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa;
yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uHbOpMaIlMIO,  TMPEACTABICHHYI0 B
TabIuiax, Ha auarpammax, rpadukax,
OTPaXamUlyl0  CBOMCTBA  PEaJIbHBIX
IPOLIECCOB U SIBICHUN; MPEICTABIATDH
uH(OPMAITUIO C TIOMOIINBIO TaOIHI U
IUarpamm; MCCIIeJIOBATh
CTaTHCTUYECKUE JaHHBIC, B TOM YHUCIIE C
IPUMEHEHHEM TpaUIecKux METOIO0B U
AIIEKTPOHHBIX CPEJICTB;

- YMEThb ONEPUPOBATH MOHITHIMU:
TOYKa, npsimas, IIJIOCKOCTB,
IPOCTPAHCTBO,  JABYTPAHHBIM  Yroul,
CKpELIMBaOIINEC npsiMBbIE,
NapajuieIbHOCTh U
NEPIEHIUKYJIIPHOCTD IPSAMBIX U

IJIOCKOCTEH, YTod MEXIy MNpSIMbIMHU,
Yrojd MEXIy MpsMOM U TUIOCKOCTBIO,
YTOJ MEXKIY IUIOCKOCTSMHM, PACCTOSIHUE
OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE
MEXIY MPSMBIMHU, PACCTOSTHUE MEXKIY
MJIOCKOCTSIMU;

- YMEThb HCHOJIb30BaTh MpPU PEIICHUU
3alad M3y4deHHbIE (PAKTBI U TEOPEMbI
IUIAHUMETPUHM;  YMEHHUE  OIICHUBATh
pa3Mepbl O0BEKTOB OKPYIKAIOIIETO MUPA

TOYKY 3pE€HHS C HCIOJIb30BAaHUEM

S3bIKOBBIX CPEACTB

- OCO3HaHHE 0o0y4JaromuMuUCs | - YMETh OMNEepUpPOBATH TOHATUSMHU:
pOCCUICKON IPAXKIAHCKOM | IPSAMOYTOJIbHASL CHCTEMAa KOOpIWHAT,
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UACHTUYHOCTH,
- L[EJICHAITPABIICHHOE pa3BUTHE
BHYTPEHHEW MO3WUIMU JIMYHOCTU Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
HapOJIOB Poccuiickon

HUCTOPUYECKUX u

TPaULINM,

HEHHOCTEN

denepauuu,
HallMOHAJIBHO-KYJIBTYPHBIX
dbopmupoBanue
LIEHHOCTHO-CMBICJIOBBIX

CUCTEMBl  3HAYMMBIX
YCTaHOBOK,
AHTUKOPPYHLUHUOHHOTO MUPOBO33PCHMUS,
IIPABOCO3HAHUSA, JKOJIOTUYECKOUN
KYJIbTYpbI, CHOCOOHOCTH CTaBUTbH IEJIU
Y CTPOUTH )KU3HEHHBIC ILIAHBI;

B yacty rpax1aHCKOro BOCIIMTAHUS:

- OCO3HAHHUC CBOMX KOHCTUTYIHOHHBIX

npaB W OO0S3aHHOCTEW, yBaKCHHE
3aKOHA W MMPABOIOPSIIKA;

- MIPUHSITHE TPaUIINOHHBIX
HAIlMOHAJILHBIX, 00I1IeYETIOBEYECKUX
I'YMaHHCTHYECKHX U JIEMOKPAaTHYECKHUX
LICHHOCTEM;

- TOTOBHOCTh MIPOTUBOCTOSTH
UJICOJIOT U IKCTPEMU3MA,
HaIMOHaIM3Ma, kceHopoouwu,
JUCKPUMHHAIIMA 110  COITMAIBHBIM,
PEITUTHO3HBIM, PacoBBIM,
HaIlMOHAIBHBIM MTPU3HAKAM;

-  TOTOBHOCTH BECTH COBMECTHYIO
JEeSITEILHOCTD B UHTEpecax

IPaXTaHCKOTO OOIEeCTBa, Y4acTBOBATH
B caMOyTIpaBIICHUH B
o011eo0pa3oBaTeaIbHON OpraHU3aluu U
JETCKO-IOHOIIECKUX OPTaHU3aIHSX;
- yMeHHWe  B3aHUMOJICHCTBOBAThH
COLMAITbHBIMH MHCTUTYTaMH B
COOTBETCTBUM C UX (QyHKIHUAMH
Ha3HAYCHUEM;
- TOTOBHOCTh K TYMaHHTapHOU U

BOJIOHTepCKOI;'I ACATCIBHOCTH,

KOOPpAWHATBL TOYKH, BCKTOD,

KOOPAMHATBI ~ BEKTOPAa,  CKAISIPHOE
IIPOU3BEACHUE, YTOJ MEXKY BEKTOPAMHU,
cymma
BEKTOpa
IIOMOILBIO

KOOpAWHATLI

BCKTOPOB,
Ha

IPOU3BEICHUE
YHCJIIO;
W3YUYEHHBIX
CepeaUHBI

HAXOOUTh C
bopmyn
OTpE3Ka,
pacCTOsSIHUE MEXIY JBYMsI TOUKAMU;

O AXO SN

-YMETb BBIOUpATH

W3YUYCHHBIA  METOA IS  PEIICHUs
3aJlay, pacrno3HaBaTb MAaTEMaTUYECKUE
bakThl ¥ MaTeMaTU4YecKHe MOJEN B
MPUPOAHBIX U

ABJICHUAX, B HCKYCCTBC;

0O0IIIECTBEHHBIX
yMeHue
IIPUBOJIUTH TIPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUMCKOW W  MHPOBOU
MaTeMaTHYECKONU HAYKHU.

- yMETb ONEpPUPOBATh MOHATUAMMU:
CIly4YalHbIA  ONBIT W CIIy4alHOE
coObITHE, BEPOSITHOCTh  CIyYailHOTO
COOBITHS; YMETh BBIYHCIISITH
BEPOSITHOCTD c HCMOJIb30BAaHUEM
rpau4ecKux  METOJOB, MPUMEHSTH
GOpMyTIBI  CIIOKEHHMSI W YMHOXCHUS

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
U GopMylbl TpU pELICHUU 3ajad;
OLICHUBATh  BEPOATHOCTH  PealIbHBIX
COOBITHII; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU;  YMEHHE  TPHUBOIUTH
IpUMEpHI MPOSIBICHUS 3aKOHA OOJIBIINX
qucea B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX
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MaTPUOTUYECKOTO BOCIUTAHHUS:
- copMHUPOBAaHHOCTh  POCCUHCKOU
rPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUA K CBOEMY
Hapoay, 4YyBCTBA  OTBETCTBEHHOCTHU
nepen PoawHOM, ropaocT 3a CBOWM
Kpau, CcBOIO PoauHy, CBOM $3bIK H
KYJIbTYpy, MpPOLUIOE ¢ HACTOSLIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccny;

- LEHHOCTHOE OTHOIIICHUE K
rOCyJ1apCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u IPUPOTHOMY

HACNIEINI0, TAMATHUKAM, TPATULHIM
HaponoB Poccun, nocrmxenusam Poccun
B HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJOTHIX U TPYAE;

- uneiHas yOex1eHHOCTh, TOTOBHOCTD K
ciaykeHuro W 3amure  OrteuecTsa,
OTBETCTBEHHOCTb 3a €ro cyan0y;

OCBOCHHBIE 00y4aromuMucs
MEXIPEIMETHBIE HOHATHUSA u
yHHUBEpCaJbHble y4yeOHblEe JEHCTBUA
(peryJiATUBHBIE, ITO3HABATEJIbHBIE,
KOMMYHUKaTHUBHBIE);

- CHOCOOHOCTHL HMX HCIIOJB30BaHHSI B
MMO3HaBaTEIbHOM u COlLMaIbHOMN
MPaKTHUKE, TOTOBHOCTbD K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO y4eOHOM
NEeSATEeTLHOCTH, OpPTaHHW3alud Y4eOHOTO
COTPYJIHUYECTBA C MEAAarOruYeCKUMU
pabOTHUKAMU ©  CBEPCTHUKAMH, K

Y4aCTHUIO B MOCTPOCHUU
VHIUBUYAJIbHOU oOpazoBaTenbHON
TPAaCKTOPHHU;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
MCCIIE0BATENIbCKOM, MPOEKTHON U
COLMAJIbHOM JEATEIIbHOCTH

- HC IIpUHHUMATD I[eﬁCTBHH, IIPHUHOCAIIINC

YMETH

ONEepUpPOBaATh

IIOHATHUAMM.
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BpEJl OKPYKAIOIIEH CpeAE;
- YMETh MPOTHO3UPOBATH
HEOIaronpusITHhIC AKOJIOTUUYECKHE
MMOCJICCTBHUS MPEINPUHUMACMBIX
JNIEUCTBUI, IPEIOTBPALLIATH UX;

- pacuMpuTh JIeATEIILHOCTH

AKOJIOTUYECKOM HaIIpaBJICHHOCTH,

OIIBIT

- paspabaTpiBaTh IUIAaH  PEHICHUS

npobiieMbl ¢ Y4eTOM  aHalu3a

UMEIOIINXCS MaTepHUaIbHBIX u
HEMaTepHaJIbHBIX PECYPCOB;

- OCYIIECTBIISITh  II€JI€HANPaBIICHHbBIN
MOUCK TEPEeHOCa CPEJCTB M CIocoO0B
NeNcTBUS B MPO(EeCCHOHATBHYIO CPEy;
- yYMETb

IMECPCHOCUTD 3HaHHA B

MO3HABATCIIBHYI0O M IPAKTHYECKYIO
00J1aCTH KHU3HENCATCILHOCTH;

- mpemiaraTb ~ HOBBIE  TPOCKTHI,
OLICHUBATh UAECH C IO3HUIIMH HOBU3HBI,
OpPUTMHAJILHOCTH, PAaKTHYECKOMH
3HAYUMOCTH;

- J1aBaTh OIICHKY HOBBIM CHUTYAaIlHsIM,
BHOCHTH KOPPEKTHBBI B JCSATCIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTaTOB

HEIIM

byHKIIHA,
nepBooOpazHas,

byHKIHS,
IPOU3BOHAS,

HEIPEPBbIBHAA

ONPENEICHHBI ~ WHTETpal,  yMETh
HAaXOJUTh MPOHM3BOHBIC JIEMEHTAPHBIX
(GyHKIMA,  WCIONB3ys  CIPABOYHBIC
MaTepHabl; MCCIIeIOBATh B
NPOCTEHIMX Cly4yasx (QYHKIUH Ha
MOHOTOHHOCTb, HaXOAWTHh HAUOOJBIINE
¥ HAWUMCHBIINE 3HAYeHUS (yHKIIHIA;
rpaduku
UCTIOJIb30BAHUEM

CTPOUTH MHOTOWIECHOB ¢

arrapara
MaTEeMaTHYECKOTO aHain3a; MPUMEHSThH
MIPOM3BOJIHYIO TMPH PEIICHUU 3a/1ad Ha
TIBUKCHHE; pemiaTth IPAKTHKO-

OPUEHTUPOBAHHBIE 3a1a4u Ha
HauOOIbIINE U HaUMEHBIINE 3HAYCHUS,
HAa HAXO0XIEHHWE MYyTH, CKOPOCTH U
YCKOpEHU;

- YMETb ONEPUPOBATH IOHATHIMMU:
JBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE
(Gurypsl B IpOCTPaHCTBE; UCIOJIb30BATh
OTHOILIEHUE TUIOLIAJEH TOBEPXHOCTEN U

nofo0HbIX  uryp

00BbeMOB npu
peIIeHuH 3a/1a4;

- YMETh BBIYUCIATH TEOMETPUYECCKUE
BEJIWYUHBI (UIMHA, YTOJ,
00BeEM, [UIOMIATh MTOBEPXHOCTH),
UCIIOJIB3YSl U3YYCHHBIE (OPMYNIBI U

METOIbI

ILIONIAb,

O6mue (OK) xomMneTeHUMH, KOTOPbIE aKTYaJH3UPYIOTCA NpPU H3yUYEHUU

y4eOHOU JUCIUIUTNHBL:

OK 04. DddextnBHO B3aUMOAECHCTBOBaTH W PabOTaTh B KOJUICKTHBE H

KOMAaHJI€e

OK 05. OcyuiecTBiaiATh YCTHYIO MU IIMCBbMEHHYIO KOMMYHHUKALIMIO Ha

rOCyJIJapCTBEHHOM si3blke Poccuiickon
COLMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTA

deaeparui ¢ y4eTOM OCOOEHHOCTEH

[IpodeccroHAIbHO-OPUEHTUPOBAHHOE COJCPIKAHUE MPOCTIEKUBACTCS Yepe3
uarerpaimio OYJl. 07 Marematuka u OIL.10 Yucnennsie Mmetonbl, OIL16

Komnbrotepnas rpaduka
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1.4. Ilnanupyemble JIMYHOCTHBIE Pe3yJbTAaThl OCBOeHHsI padoueil
NMPOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuiuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
caena».

JIP 5. JleMOHCTpHpYIOIIMM IPUBEPKEHHOCTh K POJHOM KYJBTYpE,
UCTOPUYECKONW TaMsATH Ha OCHOBe J100BUM K PoauHe, pomHoMy Hapoay, manou
pOAVHE, TMPUHATUIO TPAJULMOHHBIX LIEHHOCTEN MHOTOHALMOHAIBHOIO Hapojaa
Poccun.

JIP 6. IlposiBisitolmivii yBaX€HHUE K JIIOAAM CTapIIEro IOKOJICHUS |
TOTOBHOCTh K YYaCTHIO B COLIMATIBbHOM MOJJIEPIKKE U BOJIOHTEPCKUX JABUKECHHUSIX.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXKAIOMIUKA COOCTBEHHYIO M UYKYI0 YHUKAJIBHOCTh B Pa3IMYHBIX CUTYalHUsIX, BO
Bcex opmax u BUAAX ACSTEIbHOCTH.

JIP 9. CoOmromatonuii ¥ MPOMAraHIUPYIOMIMK TpaBWiIa 370pPOBOTO U
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYIPEKIAIOUINI MO0 MPE010IeBAIOIINI
3aBHCHMOCTH OT aJIKOT0Jis, TabaKa, MCUXOAKTUBHBIX BEIIECTB, a3aPTHHIX UTP U T.J.
CoxpaHSOUMil NCUXO0JIOTHYECKYI0 YCTOMYMBOCTh B CHTYaTMBHO CJOKHBIX WIIU
CTPEMHUTEIIBHO MEHSIOIINXCS CUTYalUsX.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe padoyveil MporpamMmbl yueOHOIro
npeaMmera:

MaKCHUMaJbHOU yueOHOU Harpys3ku oOydaromierocsi — 340 4acoB, B TOM UHCIIE:
ayIMTOpHON ydeOHO# paboThl oOydvaromierocs - 322 yaca, m3 HUX B (opme
PaKTUYECKON NOArOTOBKH — 80 4acoB; B TOM UYHMCJE MPAKTHYECKUX 3aHATHH - 50
4acoB; KOHCYJIbTAlMK - 12 yacoB, MPOMEXKYTOUHAsI aTTeCTalUs- 6 4acoB.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

2.1. O0bem yueOHOro npeaMera U BUAbI y4eOHOH padoThl

Bun yueOHoi1 padoThbI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 340
AynutopHas y4deOHasi padora (o0s3aTesbHbIC Yy4deOHBIe 12
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTUYECKOH MOATOTOBKH 80
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 272
nabopaTopHbie pPabOThI
MPAKTUYECKHE 3aHATHUS 50
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero)
B TOM YHCJIE:
KoHcynpranuum 12
IIpomexyTrouyHast arrectanus B gopme sx3amena 6
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2.2. TemaTuyecKMi IJIAH U COAEPKAHUE YUeOHOI JUCHUILINHBI MaTeMaTHKAa

HaunmenoBanue Coneprkanne yaeOHOT0 MaTepuraa, JabopaTropHble pabOThl M MPAaKTHYECKUE 3aHITHS, B TOoM | O0bem Konbt
pa3zenoB U TeM yrcie B (hopMe MpaKTHIECKOH MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaronInxcs 4acoB KOMITETEHIIHH
(OK)u
JIMYHOCTHBIX
pe3yNIbTaToOB
(JIP),
(bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT
IPOrPaMMBI
1 2 3 4
Pa3nen 1
IToBTOpEHUE
Kypca
MaTeMATHKHU 20
OCHOBHOM
LIKOJIbI
Tema 1.1 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
Henu u 3anaun 1 Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U
MaTeMaTUKU [IpU HpaKkTU4ecKoi aestenpaocTr. IpodeccnoHaILHO-OPHEHTHPOBAHHOE collepKkanue: | 2/2 TP 5, JIP 9,
OCBOCHUU Ilenu u 3a7a4n 3y4EeHHUS] MaTEMAaTUKHU IPU 0oCcBOeHUH crienuainbaoct 09.02.07
CIEUATBHOCTH WudpopmanoHHbIe CUCTEMBI U IPOTPaMMHUPOBAHHUE
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH *[E
KoHTpoJsibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 1.2. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU OK 04, OK 05
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Lenrie u
paroHaIbHBIC
qyclia

Pa3BuTHE MOHATHUS O YHCIE: HATYPATLHOE YUCIIO, MHOXKECTBO HATYPAJIbHBIX YHCET,
11€J710€ YUCII0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS P00k, ACCATUYHAS IPOOD,
CMEIIaHHOE YHUCIIO, PAIMOHALHOE YUCIIO, MHOXKECTBO PAllMOHANBHBIX uncel. [lepeBoa
OOBIKHOBEHHOM JIpOOHU B MEPUOANYECKYIO ACCITHUHYIO, U HA00OPOT, MEPUOTHIECKYIO
JpoOb B OOBIKHOBEHHYIO.

2/0

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH

*/*

KoHTpoJibHBIE PabOTHI

CamocrositenpHas pabora 00yJaomuxcs

JIP 5, JTP 9,

Tema 1.3
JleicTBUTENbHBIE
qucia

Cone

»KaHue yueOHOro MarepHalia, B TOM uncie B popMe NpakTUUECKOM MOArOTOBKU

1

MHOK€eCTBO IEMCTBUTEIBHBIX YHUCEII, TEOMETPUYECKAsi MHTEPIPETAIUS HATYPAIbHbIX,
LEJIbIX, PALIMOHAIBHBIX, JEUCTBUTEIbHBIX Yuces. J(eCTBUS Hal AEHCTBUTENbHBIMU
gucaaMu. Penienuye 3a1a4 ¢ MCIOJIB30BaHUEM CBOMCTB YMCEI M CUCTEM CUMCIICHHMS,
JIETUMOCTH, JIOJICH W 4acTeH, MPOIIEHTOB, MOy el uncen. JIeHCcTBUS CO CTENEHSIMU,
(bOpPMYJIBI COKPAIIEHHOTO YMHOKEHHSI.

6/0

JlaGopaTopHbie pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenpHas paboTa 00yJaronuxcs:

OK 04, OK 05
JIP 5, JTP 9,

Tema 1.4
[IpoueHTHBIE
BBIUNCIICHUA

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU

1

[IpocTeie MpOLIEHTHI, pa3Hble CIOCOObI MX BhruucaeHUs. CI0XKHbIE TPOLECHTHI.
IIpodeccnoHanbHO-0PUEHTHPOBAHHOE coaepxanue: [IpoueHTs B
npodeccuoHabHBIX 33Jjauax CleHUuaIicTa Mo HHPOPMALIMOHHBIM CHCTEMaM

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

2/2

*/*

OK 04, OK 05
JIP 5, JIP 9,

Tema 1.5
YpaBHeHUs U
HEpaBEHCTBA.

Cucremsl

ypaBHEHUU

Cone

»KaHue yueOHOro Marepuala, B TOM uncie B popMe NpaKTHYECKOM MOArOTOBKU

1

Pemienue 3amau Ha TBM)KEHUE U COBMECTHYIO pabOTy, CMECH U CILUIABBI C TOMOIIBIO
JMHEHHBIX, KBAaJPaTHBIX ¥ JPOOHO-pAllMOHATBHBIX YPaBHEHHH U UX cucTeM. Pemenne
3a[a4 C MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHON MEPEeMEHHOH, ¢
NPUMEHEHHUEM H300pakeHHsI YHCIOBBIX IPOMEXYTKOB. [IpakTHKO-OpHEHTUPOBaHHbIE
3a/1a4¥ COIMATbHO-9KOHOMHYECKOT0 TPOdHUIIs.

2/0

JlaGopaTopHbie pabOTHI

OK 04, OK 05
JIP 5, JTP 9,
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[IpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH: PerieHue 3ama4 ¢ 2/0
TIOMOIIIBIO YHCIIOBBIX HEPABCHCTB M CHCTEM HEPABEHCTB C OJTHOH MepeMEeHHO
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas pabora o0yJaomuxcs
Tema 1.6 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
I'eomerpus Ha 1 Buas! muiockux GuUryp u ux miomais.
TJIOCKOCTH [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H B KYPCE T€OMETPUHU HA MIIOCKOCTH 2/0 JIP4, JIP7, JIP9
JIaGopaTopHEIE pabOThI *
[IpakTudeckue 3aHATHS, B TOM YUCIE B (DOpME MPAKTUIECKON MOATOTOBKH
PemeHne 3a1a4 Ha TOBTOPEHHE 2/0
KoHTposibHbIE paboThI *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Paznen 2
KopHu, crenenu 46
U JIOrapu(pMbI
Tema 2.1 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Kopens n-oii 1 Omnpenenenre KOpHs N-0i CTENEHH, apu()METHIECKOT0 KOPHS N-0ii CTENeHH, cBoiicTBa | 4/2
CTEIIEHH U €ro KOpHEH. BelunciieHne U cpaBHEHUE KOpHEN. BBINIOJIHEHNE pacyeToB C paJuKaIaMH. TIPS, JIP8, JIP9
CBOMCTBA IIpodeccnonabHO-OPHEHTHPOBAHHOE cofepxkanne: [[pakTUKO-OpUEHTUPOBAHHBIE
3a/1a4¥ CIeUAINCTA M0 MHPOPMAIIMOHHBIM CUCTEMAaM
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 2.2 Coneprkanue yueOHOTo MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 6 OK 04, OK 05
Crenens ¢ 1 OrnpeienieHyre CTENEHN ¢ PAlMOHAIBHBIM U I€HCTBUTENLHBIM MoKasareneM. CBoMCTBa JIP5. JIPS. JIP9
palOHaILHBIM I CTEINeHH C JIeHCTBUTENLHBIM NOKa3aTeneM. Haxosxkienue 3HaueHuii creneHeii ¢ 4/0 ’ ’
ACUCTBUTCIILHBIM palMOHaNbHBIMHU MoKasarensMu. CpaBHenue creneneii. [Ipeobpa3oBanus BRIPaKEHHH,
TTOKasaTe/IeM COIEPIKAIMX CTETEHH.
JlaboparopHblie pabOTHI
[IpakTUyeckue 3aHATHUS, B TOM YHcie B (hopMe npakTHIecKoi moarorosku: [Ipeodbpazosanus | 2/0

BBIPAXEHUI, COAEPIKALUX CTEIIEHU.

KonTponbHble paboThl
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CamocrosiTenpHas pabora 00yJaomuxcs

Tema 2.3 Copneprkanne ydeOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Crenennas 1 | Crenennas dhyHKIWS, ee CBOHCTBA. 4/0
¢ynxiusa uee | JIabopaTtopHble pabOTHI ¢ JIPS, JIP8, JIP9
rpapuk [IpaKTUYECKHUE 3aHATHUSL, B TOM YHCIIE B QOPME NPAKTHYECKON MOATOTOBKH: )
KOHTpOJIEHEIE PAGOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 2.4 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 04, OK 05
Uppanuonanbusie | 1 \ Uppanmonanbasie ypaBHeHUs. CIIOCOOBI UX pelIeHUs 2/0
ypaBHEHHS JlaGopaTtopHsle paboTHI * JIPS, JIPS, JIP9
[IpakTHueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH: Perenue 2/0
UppalMOHATIBHBIX YPaBHEHHH
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 2.5 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU OK 04, OK 05
Uppanuonanbusie | 1 \ Uppanmonanbupie HepaBeHCTBA. CIIOCOOBI MX pEIICHUS 2/0
HEpaBEHCTBA JlaGopaTtopHsle paboTHI * JIPS, JIPS, JIP9
ITpakTHuecKHe 3aHATHS, B TOM YKclie B (popMe NPAKTHIECKON MOATOTOBKH: *[*
%
KoHTpoJibHBIE PabOTHI
CamocrositenpHas pabota 00yJaomuxcs *
Tema 2.6 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
[TokazaTenpHas 1 Omnpenenenue, cBoiicTBa U rpaduk nokazarensHol pynkuuu. Ilpodeccnonanbno- 272
byHKIUS OpPMEHTHPOBAHHOE coAep:KaHMe: DKOHOMHYECKUE PacueThl C IPUMEHEHUEM
noKa3aTenbHON (QYHKIUH JIJIS CIIEMATICTA [0 MHPOPMAIIIOHHBIM CHCTEMaM JIPS, JIPS, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PaOOTHI *
CamocrosTenbHas paboTa 00yJaromuXcs: *
Tema 2.7 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 8 OK 04, OK 05
[TokazarenbHble 1 [Tpocreiimume nokazarenbHbIe YpaBHEHUS 1 HEPABEHCTBA. Y paBHEHUS 1 HEPABEHCTBA, 4/0

yYpaBHEHUS U

CBOJAIUCCA K HpOCTeI\/'II_HI/IM 3aMeHOI Hen3BecTHOTr0. CHCTEMBI MOKA3aTCIbHBIX
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HEpPaBEHCTBA

YpPaBHEHUM U HEPABEHCTB.

JlaboparopHbie pabOTHI

[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPAKTHIECKOU IMOATOTOBKH: Perenue
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

2/0

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas paboTa 00yJaromuXcs:

JIPS, JIPS, JIP9

Tema 2.6
Jlorapudmsl

Copepxanue yueOHOro MaTtepuasa, B TOM 4ucie B popMe MPaKTUYECKOI MOArOTOBKU

1 Jlorapudm yucna. OcHOBHOE JIoTapuMUIECKOe TOKIECTBO. JlecaTnaHbie U

HaTypalbHbIe Jorapudmel. CBoiicTBa gorapudmMoB. [lepexos Kk HOBOMY OCHOBaHHUIO.

6/0

JlaGopaTopHbie pabOThI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUUECKON MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs

OK 04, OK 05
JIPS, JIPS, JIP9

Tema 2.7
Jlorapugpmuuecka
s QyHKIUS

Copepxanue yueOHOro MaTepuala, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

1 Jlorapudmuueckas ¢pyHkums, ee cBorictBa u rpaduk. [IpodeccuonanbHo-
OPUEHTHPOBAHHOE COepPKAHUE: DKOHOMHUYECKUE PACUETHI C MPUMEHEHUEM
JorapuMuIecKoi PYHKITUHU 1)1 CTICIHAIACTA 110 HHGOPMAITMOHHBIM CHCTEMaM

272

JlaGopatopHbie pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHble paboTh

CamocrosiTenbHas padoTa 00yJaromuxcs:

OK 04, OK 05
JIPS, JIPS, JIP9

Tema 2.8
Jlorapudmuaecku
€ YpaBHEHHUS U
HEpaBEHCTBA

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU

1 [Ipocreitmue norapupMuuecKre ypaBHCHHs M HEPABEHCTBA. Y paBHEHUS U
HEPaBEHCTBA, CBOAIINECS K IPOCTEHIIIMM 3aMEHON HEU3BECTHOIO.

6/0

JlaGopatopHble pabOTHI

[IpakTUueckue 3aHATHsI, B TOM YHCIIE€ B popMe MPAKTHUECKOM IMOATOTOBKH: Perenue
JorapupMHUECKUX YpPaBHEHUN 1 HEPABEHCTB

2/0

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas pabota 00yJaromuxcs

OK 04, OK 05
JIPS, JIPS, JIP9
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Pa3zgen 3

IIpsimble u
IVIOCKOCTH B 32
NPOCTPAHCTBE
Tema 3.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 4 OK 04, OK 05
OcHOBHBIE 1 [Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX. 4/2
MIOHATUSA IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHNe: AKCHOMBI IO * JIP6, JIP7, JIP9
CTEpPEOMETPUU MH(OPMALIMOHHBIM CUCTEMaM *
JlaGopaTopHbie paboThI *
[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUUECKON MOATOTOBKU *
KoHTpoabpHbIe pabOThHI
CamocTtosTenpHas paboTa 00ydJaroIuXcs:
Tema 3.2 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 12 OK 04, OK 05
[TapamtensHocTs | 1 B3anmHOe pacnosioxKeHUe NPsIMBIX B IIPOCTPAHCTBE. YTOJI MEXAY ABYMs IIPSMBIMU. 10/2
NPSAMBIX U [TapannensHOCTh MpsiMOit U TI0CKOCTHU. [TapannensHocTh mi1ockocTel. TeTpasap u JIP6, JIP7, JIP9
IJIOCKOCTEH napauienenunes]. 3agauu Ha nocrpoerue ceuenuii. [ipodeccuonaibHo-
OPHEHTHPOBAHHOE COAEPKaAHUEe: 3aJaul MPAKTUYECKOTO XapaKTepa CIEeHNAINCTA 10
WH(GOPMAIIMOHHBIM CHCTEMaM
JlaGopaTopHbie pabOThI *
[TpakTrueckue 3aHATHS, B TOM YUcIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Pemenue 3agau no reme «llapajiesIbHOCTh MPSMBIX U INIOCKOCTEMN. 2/0
KoHTponbHbIe paboThI *
CamocTtosTenpHas paboTa 00ydJaroIuXcs: *
Tema 3.3 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
[TapamnensHoe 1 [Mapannensnas npoekuus Gurypsl. U300pakeHue MIOCKUX U MPOCTPAHCTBEHHBIX
MIPOCKTUPOBAHUE ¢buryp B crepeomerpuu. [IpodeccnoHaLHO-OpMEHTHPOBAHHOE COIePKAHUE: 2/2 JIP6, JIP7, JIP9
U €r0 CBOWCTBA. 3amaun MPaKTUYECKOTO XapaKTepa CIeNHaINCTa Mo HHPOPMAITMOHHBIM CHCTEMaM
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI
CamocrosTenbHas padoTta
Tema 3.4 Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 04, OK 05
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IlepnenaukymnspH | 1 [lepnenuKyspHbIE IPsAMBIE B TpocTpaHcTBe. CBA3b MEX Y NapauieIbHOCTBIO U JIP6, JIP7, JIP9
OCTb IIPSIMBIX U NEPIEHIUKYJISIPHOCTBIO B IPOCTPAHCTBE. TeopeMa 0 MpsIMON, NEPIICHIUKYIIPHON K
IIJIOCKOCTEMN 110cKOCTH. [IpHU3HaK nepneH uKyIsipHOCTH IPSIMOM U INIOCKOCTH 4/0
JlaGopaTopHbie pabOThI *
[TpakTHyecKkue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJsibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 3.5 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 04, OK 05
Ilepnennukynsap | 1 Onpenenenue NepneHIMKyIspa, HAKIOHHOW U IPOEKINU. PaccTosHuE OT TOYKH 10
Y HaKJIOHHBIE IUIOCKOCTH. Teopema 0 TeX NepHeHIUKYIsIpax. YTIoa MeKIAy MPsIMON U IJIOCKOCTBIO. 6/2 JIP6, JIP7, JIP9
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME: 3a/1a4l MPAKTUYECKOTO
XapakTepa CIeMUaINCTa M0 HH(POPMAIIMOHHBIM CUCTEMaM
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKOM MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI
CamocrositenpHas pabora o0yJaomuxcs
Tema 3.6 Copneprkanne y4eOHOro MaTeprasa, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
JIByrpaHHbIi 1 Omnpenenenue AByrpaHHoro yria. ['panu, peOpo AByrpaHHoro yria. JInHeHHbIi yroma
yTOI. AByrpa”Horo yria. [lepnenaukymnspHsie muockoctu. [Ipu3Hak nepnesauKyIspHOCTH JIp6, JIP7, JIP9
IlepnenqukysipH AByX miockocrel. IIpsamoyronsnsiii napamenenunes. IpogeccuonaabHo- 2/2
OCTb OPHEHTHPOBAHHOE COAepKaHUe: 3alayu NPAKTHYECKOTO XapaKTepa U 3a7adu U3
IJIOCKOCTEM. CMEKHBIX JTUCIUIUINH.
JlaGopaTopHble pabOTHI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIC B (popMe MPaKTUUECKOU MOATOTOBKH: 2/0
Pemenue 3anau no teme «IIpsimble ¥ JIOCKOCTH B TPOCTPAHCTBE»
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Pazgen 4 12
JIeMeHTBbI
KOMOUHATOPUKH
Tema 4.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
Pasmemienus u 1 Hcropus pa3sutus komObuHaTopuku. OCHOBHbIE NOHATHS. [IpaBuIO yMHOXKEHHUS.
IIEPECTaHOBKU Onpenenenne pasMeIeHUN U epecTaHOBOK. POpPMyIIBI 1Sl BBIYMCIICHUS YHUCIIa 4/2 JPS, JIP7, JIPY

IIepeCTaHOBOK U pasMmenicHul. IlpogeccHoOHaNIbHO-OPHEHTHPOBAHHOE COAEPKAHME:
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[TpumMeps! TEKCTOBBIX 3a/1a4 CHENHUATNCTA 110 HH(POPMAITMOHHBIM CHCTEMaM

JlaGopaTopHbie pabOThI

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 4.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 4 OK 04, OK 05
Coueranusa u ux | 1 OnpeneneHre COYETAaHUM U3 N 3JIEMEHTOB IO M B Kak1oM. Dopmyia [jid nojacuera 4/2
CBOMCTBA yyciia couetanuil. OTinune COYETaHUM OT MEPECTAHOBOK M pa3MELIEHUI. TIPS, JIP7, JIP9
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME: 3a/1a4d MPAKTUYECKOTO
XapakTepa CIeMUaINCTa M0 HH(POPMAIIMOHHBIM CUCTEMaM
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KonTponbHble paboThl *
CamocrosiTenbHas padoTa 00yJaromuxcs: *
Tema 4.3 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
®opmyna bunoma | 1 Bo3Benenue AByuiieHa B IENyI0 HEOTPHUIIATENbHYIO cTeneHb. Popmya GuHoma 2/2
HrroToHa. HrroTona. Cxema 1ij1s1 BBIYHCIICHUSI OMHOMHUATBHBIX KOA(DPUITMEHTOB (TPEyTroJbHUK JPS, JIP7, JIP9
CaoiicTBa [Tackans). CoiicTBa OMHOMUATBHBIX KO3 durrenToB. [lpodeccnonanbHo-
OMHOMUHAIBHBIX OPUEHTHPOBAHHOE co/lep kaHue: 3a7aud MPAKTHUECKOIro XapakTepa CrelnnainucTa mno
KO3 PHUIIMEHTOB. UH(POPMALIMOHHBIM CUCTEMaM
Tpeyronbnuk | JlaboparopHbie pabOThI *
[Tackaist. [IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B opMe MpaKTHUECKOM MOArOTOBKH: Permenue 3amaq mo | 2/0
TeMe «JIeMEHThl KOMOMHATOPUKIY
KoHTpoJibHBIE PabOTHI
CamocrosTenbHas padoTta
Pazgea 5 14
MHOrorpaHHUKH
Tema 5.1 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 6 OK 04, OK 05
ITonsTue 1 [Tonsatue MHOTOrpanHuka. ['panu, BepmuHbl, pedpa MHOTOrpaHHUKA. BeImykiibie 1 4/2
MHOTOTpaHHUKA. HEBBIMYKJIbIE MHOTOTpaHHUKH. TeopeMa Dunepa. [Ipusma. [Ipsimas u HakioHHas P4, JIP7, JIP9
IIpusma npusMa. [IpasuisHast npusMma. [apamnenenunen. Ky6. [nomans nonHol 1 60koBoi
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IOBEpXHOCTHU Ipu3Msl. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE:
3aauu NPakTUYECKOro XapakTepa CelralucTa o MH(GOpMaMOHHBIM CHCTEMaM

JlaboparopHbie pabOTHI

[TpakTyeckue 3aHATH, B TOM YUCIE B (pOpMeE MPAKTUUECKON OATOTOBKHU: Pemenue 3anad no
teMe «lIpuzmar»

KoHTpoJsibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

2/0

Tema 5.2
[Tupamuga

Cogepxanue yueOHOro Matepuasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

1 [Mupamupna. IIpaBunpHas nupamuaa. [Lnomans O0KOBOI U MOTHON TOBEPXHOCTH
nupamMuel. Y ceueHnHas nupamua. IpogeccnonanbHO-OpUEHTHPOBAHHOE
coeprkaHue: 3aJauyd MPAKTHUYECKOrO XapaKkTepa ClenraIncTa no MHGpopMaluoHHbIM
CUCTEMaM

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATUS, B TOM YHCIe B (hopMe NMPaKTHUECKOM MOAroTOBKH: Perenue 3a1ad o
teme «Ilupamugan

KonTponbHble paboThl

CamocrosiTenpHas paboTa 00y4Jaronuxcs:

4/2

2/0

OK 04, OK 05
JIP4, JIP7, JIP9

Tema 5.3
[IpaBuibHbBIE
MHOT'OrpaHHUKHA

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU

1 CummMmetpus B nipocTpaHcTBe. [[oHATHE MPAaBUIBHOTO MHOTOTPaHHUKA. DJIEMEHTHI
CUMMETPUU IIPABUIIbHBIX MHOTOTPaHHUKOB. CUMMETPHS B IPUPOJIE, APXUTEKTYPE,
TexHuke, B ObITy. [IpodeccnonaibHO-OpEeHTHPOBAHHOE co/iep:KaHue: 3amaun
MPAKTUYECKOT0 XapakTepa CrelualncTa mo MHQOpPMaMOHHBIM CHCTEMAM

JlaGopaTopHble pabOTHI

[TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU:

KonTponbHble paboThl

CamocrosiTenpHas paboTa 00y4Jaronuxcs:

2/2

OK 04, OK 05
JIP4, JIP7, JIP9

Pa3zges 6
OcHOBBI
TPUTOHOMETPUH

42

Tema 6.1
Pannannas mepa
yria

Cogepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

1 VYron B onuH paauad. @opmylibl Iepexoaa OT rpaayCHON K paJuaHHON Mepe 1
Ha000poT. Tabauia COOTBETCTBUS MEXK/1Y IPayCHOM U paMaHHON MEepoi yria.

2/0

JlaGopaTopHbie pabOThI

[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU:

*/*

OK 04, OK 05

JIP4, JIP7, JIP9
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KonTponbHble paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 6.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU OK 04, OK 05
[ToBopoT Toukn | 1 OnpeneneHre eAMHUYHON OKPYKHOCTH. [I0BOPOT TOUKM BOKPYT Hayajga KOOpAWHAT HA
BOKpYT Hauania yroi o ¥ —0.. COOTBETCTBHE MEX/Y JCHCTBUTEIBHBIMHI YUCIIAMU M TOUYKAMH IUHUYHON | 2/0 JIP4, JIP7, JIP9
KOOpJUHAT OKPYHOCTH.
JlaboparopHble pabOTHI *
[TpakTUueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 6.3 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
Onpenenenue 1 Omnpenenenue cuHyca, KOCUHyca, TAHT€HCA U KOTAHT'€HCa JEMCTBUTEIBLHOTO YUCIIA.
CUHYyCa, Tabnuiia 9acTo BCTPEYAIONIMXCS 3HAUEHUI CHHYCca, KOCHHYCa, TaHTeHca U KoTanrenca. | 2/0 JIP4, JIP7, JIP9
KOCHHYCa, JlaGopatopHble pabOTHI *
TaHI'€HCa U [IpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KOTaHI'CHCA KoHTpoTbHBIE paOOTHI *
JICHCTBUTENBHOTO | CamocToATENbHAs PaboTa 00y JArONIMXCSL:
qHcoa. *
Tema 6. 4 Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NIpaKTUIECKOH MOATOTOBKU 2 OK 04, OK 05
3Haku cuHyca, | | 3HaKu CUHYCa, KOCUHYCa, TAHT€HCA U KOTAHT€HCa 110 YETBEPTSIM. 2/0 JIP4. JIP7. JIP9
kocuuyca, JlaGopatopHbie paboThI ’ ’
TaHTeHCa U Patop P v *
KOTAHTCHCA [IpakTUyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKON MOATOTOBKHU: %
KoHnTponbHbie paboThl *
CamocrosTenbHas paboTa 00yJaromuxcs:
%k
Tema 6.5 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU OK 04, OK 05
3aBHUCUMOCTh 1 OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO U cleacTBUs U3 Hero. dopmyna,
MEXKIY CHHYCOM, yCTaHABIMBAIOIIAS 3aBUCHMOCTh MEXK/Iy TAHTCHCOM U KOTAHT€HCOM OJHOTO U TOro e | 2/0 JIP4, JIP7, JIP9
KOCHHYCOM, yTia.
TaHI'€HCOM JlaGopatopHble pabOTHI *
OZIHOT'O U TOro k€ | [IpakTUuecKue 3aHATHS, B TOM YHCIIe B (hopMe MpaKTUIECKON MOATOTOBKH: *[*
yria KoHTponbHbIe paboThI *

CamocrosiTenbHas paboTa 00yJaromuXcs:

36




Tema 6.6 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 12 OK 04, OK 05
Tpuronomerpuue | 1 Crnioco6nI TpeoOpazoBaHus U 10Ka3aTEIbCTBA TPUTOHOMETPHUECKUX TOXAeCTB. CHHYC,
CKHE TOXKIECTBA KOCHHYC, TAHT€HC YIJIOB 0. U —0.. @opMyiibl ciokeHus. CHHYC, KOCUHYC U TAHT€HC 8/0 JIp4, JIP7, JIPY
JBOMHOTO aprymeHTa. @opmyiibl ipuBeaeHusa. Cymma U pa3HOCTh CHHYCOB U
KOCHHYCOB.
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKON MOATOTOBKHU:
TpuroHomeTpudyecke TOXKIECTBA. 2/0
CyMMa ¥ pa3HOCTh CHHYCOB U KOCHHYCOB. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas paboTa 00yJaromuXcs:
Tema 6.7 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
Tpuronomerpuue | 1 Onpenenenne GyHKUNN CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT€HCA, OCHOBHbBIE
CKue (PYHKLIUHU cBoiictBa u rpaduku. Onucanue MPOU3BOACTBEHHBIX MPOIIECCOB C MOMOIIBIO TpaduKoB | 4/2
bynkuwmii. [IpodeccuonaILHO-OPHEHTHPOBAHHOE coJlep:KaHue: 3amadn JIP4, JIP7, JIP9
IPAaKTUYECKOT0 XapaKTepa CHelHaINcTa M0 HHPOPMAIIMOHHBIM CHCTEMaM
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKcie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 6.8 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
ApKcuHyc, 1 OnpeneneHne apkCUHYCa, ApKKOCUHYCa, ApKTAHI€HCA U apKKOTaHTeHCca. APKCUHYC,
apKKOCHUHYC U ApPKKOCHHYC U apKTaHI€HC OTPULIATENBHOIO apryMEHTa 4/0 JIP4, JIP7, JIP9
apKTaHT'CHC JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *[E
KoHTpoJsibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaromuxcs:
%k
Tema 6.8 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 12 OK 04, OK 05
Tpuronomerpuue | 1 [Ipocreiimue TpuroHoMerpuueckue ypaBHeHus. OAHOPOJHBIE TPUTOHOMETPUUECKUE
CKHE€ YpaBHEHUS U ypaBHEeHUs. Pemenre TpUroHoMeTprHIeCKUX YpaBHEHU METO0OM Pa3IOKCHHS Ha 10/4 J1P4, JIP7, JIP9
HEpaBEHCTBa MHOxutenu. [Ipocreiimme tpuronomerpuueckue HepaseHcTa. IlpogeccnonaabHo-

OpPMEHTHPOBAHHOE coep:KaHMe: 3a1a4yd MPAKTHYECKOTO XapaKTepa CHeIHaanucTa mo
UH(POPMAIIMOHHBIM CUCTEMaM
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JlaboparopHbie pabOTHI

[IpakTHueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH: Perenue 2/0
TPUTOHOMETPUUYECKUX YPAaBHEHUH.
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Pazgen 7 22
Koopaunarsl u
BEKTOPbI B
NMPOCTPAHCTBE
Tema 7.1 1 Coneprkanne ydeOHOro MaTepraia, B TOM Yucie B (hOpMe MPaKTUIECKON MOATOTOBKHU: | 4 OK 04, OK 05
[Tonarue BekTOpa Omnpenenenue BEKTOpa, JJIMHA BEKTOPA, KOJUTMHEAPHBIE BEKTOPHI, paBHbIE BEKTOPHI, 4/0
B IIPOCTPAHCTBE COHAIIPaBJICHHbIE U MPOTHUBOIOJIOKHO HAMIPABICHHBIE BEKTOPHI. JIPS, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 7.2 Cogneprkanne ydeOHOro MaTepraia, B TOM 4yucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
HeiicTBus ¢ 1 CrnoxeHne BEKTOPOB MO MPABUITY TPEYTOJIbHHUKA U MPABUITY MapajuieorpamMmma.
BEKTOpaMH [TpaBuiI0 MHOTOYTOJIBHUKA JIJIS1 TOCTPOEHUSI CYMMBI HECKOJIbKUX BEKTOPOB. 4/0 JIPS, JIP7, JIPS
[IpoTuBOMIOIOKHBIE BEKTOPBL. Pa3HOCTE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CBoMlCTBa CMCTBHUI HAJl BEKTOPAMHU.
JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *[E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema7.3 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Kommnanapueie | 1 OmnpeneneHre KOMITIaHAPHBIX BEKTOPOB. [Ipr3HaK KOMIUTAHAPHOCTH TPEX BEKTOPOB. 4/0
BEKTOPBI. [TpaBuiio mapannenenumnena ajasi IOCTPOEHUSI CYMMBI TPEX HEKOMILJIaHAPHBIX BEKTOPOB.
Teopema 0 pasnoKeHUH IPOU3BOJIHLHOIO BEKTOPA M0 TPEM HEKOMILJIAHAPHBIM. TIPS, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTrueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: *[*
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 7.4 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
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[IpsmoyronpHas | 1 Omnpenenenue NpsIMOYToOJIbHON CUCTEMbI KOOPAMHAT B IpocTpaHcTBe. Ha3BaHue u 2/2 JIPS, JIP7, JIP9
cucreMa 0003HaUYeHHEe KOOPAMHATHBIX oceil. KoopauHaThl Touku U BekTopa. JlelicTBus Haj
KOOpJMHAT B BEKTOpaMH, 33JJaHHBIMH KoopanHaTaMu. Panuyc-Bexktop. HaxoxaeHne koopauHaTt
MIPOCTPAHCTBE. BEKTOpA [0 KOOpJAWHATaM ero koHua u Hadasia. [IpogeccuonaibHo-
OpHMEHTHPOBaHHOE coAep:kanHme: [Ipocreiime 3a1aun B KOOpAMHATAX.
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIe B (hopMe MpakTHUECKoi moaroToBku: [Ipocreiime 2/0
3aJ]a4i B KOOpJIMHATAaX.
KonTponbHbIe paboTh
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 7.5 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
CkanspHoe 1 Omnpenenenue yria Mexay Bekropamu. Ilepnenaukynspabie BekTopsl. CkansipHOe
IIPOU3BEACHUE IIPOU3BEICHUE BEKTOPOB. BhIUNCIEHNE KOCHHYCA yTila MEKIY BEKTOPaMH. 4/0 JIPS, JIP7, JIP9
BEKTOPOB. JlaGopaTopHbie pabOoTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas pabora
Tema 7.6 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
Ucnone3oBanue | 1 \ Pemenue 3a1aq KOOpIMHATHO-BEKTOPHBIM METOJIOM. * )%
KOOpIMHAT U JlaGoparopHble pabOThI JPS, JIP7, JIPY
BCKTOPOB IIpH I[TpakTHYecKUe 3aHATHSA, B TOM 4ucie B popMe IpaKTHUecKoH MoAroToBKH: Pemenue 3amad no | *
pemeHuu TeMe «KOOpIMHATEI U BEKTOPBI B IPOCTPAHCTBEN 2/0
MaTCMaTUICCKUX | KOHTPOJIbHBIE pabOTHI
U IPUKIAAHBIX | CamocTosiTenbHas paboTa 00yJaromuxcs:
3amaqy
Pazgea 8 18
DOYyHKIUH U
rpagpuxu
Tema 8.1 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
OyHKIMH 1 [onsarue uncnoBoit GyHKIMHU, CIOCOOBI 3a1aHust PyHKUUH. O0IacTb onpeaeIeHus U
MHOeCTBO 3HaueHuH. ['paduk ¢pynkuuu. [IpodeccnoHaibHO-OpMEeHTHPOBAHHOE 272 JIP6, JJIIII):;, JIP7,

coep:xkanme: OrnucaHue MPOU3BOICTBEHHBIX MPOIIECCOB ¢ TOMOIIBIO TPapUKOB
byHKIMA
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JlaboparopHbie pabOTHI

[TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU:

*/*

KonTponbHble paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 8.2
[IpeobOpazoBanms
rpauKoB
byHKIMA

Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU

1 [IpeoOpazoBanms rpadukoB GyHKIHUA: CHMMETPHSI OTHOCUTEIHLHO KOOPAMHATHBIX OCEH,
napauIeIbHBIA IEPEHOC BAOIh KOOPAUHATHBIX OCEH, COKATUE WITH pacTshKeHue rpaduka

BJIOJIb KOOPAMHATHBIX OCEH.

2/0

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU:

*/*

KoHTpoJibHBIE PabOTHI

CamocrosiTenpHas paboTa 00yJaromuXcs:

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Tema 8.3
CBoiicTBa
byHKIMI

Cogepxanue yueOHOro Marepuasia, B TOM 4ucie B popMe MPaKTUYECKOM MOArOTOBKU

1 CBoiicTBa (h)yHKIIMH: YETHOCTH, HEYETHOCTh, OTPAaHHYEHHOCTb. [IpomMexyTku

CpoiicTBa MMHEHHOHN, KBaIPpaTUYHOM, KyCOYHO-JIMHEHHOM U ApOOHO-ITMHEHHOM
bynkumid. [TpuMepsr PyHKITMOHABHBIX 3aBUCHMOCTEH B peabHBIX MpoIieccax u
SABICHUAX. ApruMeTndeckre onepaunu Haa GyHKuusaMu. CrnoxxHast QyHKIUS

IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lePKaHue: 3a71au IPaKTHUYECKOTO
XapakTepa CenualIucTa Mo HHPOPMALMOHHBIM CUCTEMaM

BO3pacTaHus U Y6BIBaHI/IH, HauOoIbIIee U HaMMEHbBIIIEE 3HAYCHH, TOYKHU SKCTPEMYyMaA.

(xommozumus). [TonaTrue o HempepbIBHOCTH GyHKIIUKA. B3anMHO oOpaTHBIC PYHKITUU.

14

12/2

JlaGopaTopHbie pabOTHI

[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKON MOATOTOBKHU:
IIpodeccrnonaibHO-OpHEeHTUPOBAHHOE cofep:xkaHue: [locTpoenune u ureHue rpaduKoB
¢ynkuuii. MccnenoBanue GpyHKIUH.

2/2

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Pazgen 9
KpyrJasie Teaa

16

Tema 9.1
Humsap

Cogepxanue yueOHOro Matepuasa, B TOM 4ncie B popMe MpaKTUYECKOM MOArOTOBKU

1 ITonarue nunuuapa. [Inomans MOBEpXHOCTH IAIUHIPA.

4/0

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM 4YHcie B (hopMe MPaKTHIECKOM moaAroToBku: Perenue 3a1a4

2/0

OK 04, OK 05
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KonTponbHble paboTh JIP4, JIP7, JIP9
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 9.2 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 04., OK 05.
Konyc 1 [TonsTue konyca. [lmomanas MOBEpXHOCTH KOHYCA. Y CEYEHHBI KOHYC.
4/0 JIP4, JIP7, JIP9
JlaboparopHble pabOTHI *
[IpakTHyecKue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: 2/0
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora o0yJaomuxcs
Tema 9.3 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Cdepa 1 Cdepa u map. BzanmHoe pacnonoxenue cdepsl U miockocT. KacatenbHast MI0CKOCTh
K cdepe. [Tmomans chepsl. 4/0 J1P4, JIP7, JIP9
JlaGopaTopHbie paboThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pa3znen 10 30
Hayvaua
MaTeMaTH4YeCcKor
0 aHAJIM3a
Tema 10.1 Copneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2 OK 04, OK 05
IlocaenoBarenpH | 1 CriocoObI 3a/1aHUs U CBOMCTBA YHCIIOBBIX MOCen0BaTeNbHOCTEH. [loHsITHE O Ipeaene
OCTH nocienoBaTeabHOCTH. CylIeCTBOBaHUE Mpeeiia MOHOTOHHON OrpaHUYEHHON 2/2 JIP4, JIP7, JIP9
nocnenosarenbHocTu. CymmupoBaHue nocnenoarensHoctel. IlpogeccnonanbHo-
OPHEHTHPOBAHHOe coiep:kaHue: beckoHeuHO yObIBaIOIIasi TeOMETpUYECcKas
IPOrPECcCcHsi M €€ CyMMa.
JlaGopaTopHbie pabOThI *
[IpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 10.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 28 OK 04, OK 05

41




IIponsBogHas u | 1 [lonatue o mnpPoM3BONHOW (YHKUMH, €€ TEOMETPUYECKHH U (U3NYECKHd CMBICI. JIP4, JIP7, JIP9
€€ IPUMCHEHUS [TpousBoanas crenenHoit ¢pynkuuu. [IpaBuna quddepeHmpoBaHusl. 22/8
[Ipou3BoaHbIE OCHOBHBIX JIEMEHTAPHBIX QyHKIMNA. [Ipon3BoaHast Cl10KHOM QyHKIIUH.
YpaBHeHus kacaTeabHOH K Tpaduky dyHkiuu. Bospacranue u yobiBaHue QYHKITUH.
OkcrpemyMmbl QyHKUIuU. [IpuMeHeHre mpou3BOIHON K MOCTPOSHHIO rpauKoB
bynkumii. HanbGonpiiee u HauMeHsbIee 3HadeHUs1 GyHKIuU. BTopas mpousBoaHas, ee
reoMeTpuuecKkuit u pusnyeckuii cMmpicit. [IpuMepsl necnonb30BaHUs TPOU3BOIHON ISt
HAXO0K/ICHUS HAWTYYILero pemeHus B MpuKiIaaHbiX 3a1a4ax. [IpogeccnonanbHo-
OpPMEHTHPOBAHHOE colep:KaHMe: 3a7a4M MPAKTHYECKOTO XapaKTepa CIEeHalucTa Mo
MH(GOPMaLIMOHHBIM CHCTEMaM
JlaGopaTopHbie pabOThI *
[TpakTrueckue 3aHATHS, B TOM YUCIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Brruncnenue npon3BoaHbIX 2/0
YpaBHeHHs KacaTeabHOH K TpaduKy QyHKIIHH. 2/0
[TpumMeHeHre NPON3BOIHON K MOCTPOCHUIO IpauKOB (PYHKIIHIA. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuxcs: *
Pa3zgen 11 18
O0bembl Te
Tema 11.1 Copneprkanne ydeOHOro MaTeprasa, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
O6bem 1 \ [Tonsitue o6beMa. OOBEM NPSIMOYTOJILHOTO Napajlieenuneaa 4/0
IPSIMOYTOJIBHOTO | JTaGopaTopHbIe paboThI * JIp4, JIP7, JIP9
napajienenunena | [lpakTudeckue 3aHATUs, B TOM uKcie B GopMe NPaKTUUECKON MOArOTOBKH: )
KoHTposibHbIE paboThI *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 11.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
O6wem mpsimoii | 1 | O6Bem npsivoii pu3MbL. OGBEM HHIHHAPA. 4/0
IPU3MBI U JlaGopaTopHEIE pabOThI *
LMIMHApaA [TpakTHYECKUE 3aHSATHs, B TOM YUCIE B (OPME NMPAKTHYECKON MOTOTOBKH: I JIP4, JIP7, JIP9
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 11.3 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 6 OK 04, OK 05
O6bem 1 \ O6beM HakoHHOM npu3Mbl. O0beM nupamuasl. O6beM KOHYcCA. 4/0
HaKJIOHHOM JlaboparopHbie pabOThI *
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IIPU3MBI, [IpakTHyeckue 3aHATUS, B TOM YHCIIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/2 JIP4, JIP7, JIP9
MUPAMUIBI U IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAep:kaHme: PeleHue 3ama4y
KOHYyca KonTponbHble paboTh
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 11.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU OK 04, OK 05
O06nem mrapa 1 \ OO0BeM 1mapa u ero 4acTeil. 4/0
JlaGopaTopHbie paboThI * JIP4, JIP7, JIP9
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: /*
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas pabora o0yJaomuxcs *
Pa3zpgen 12 16
HHTerpaJ u ero
NpUMeHEeHHe
Tema 12.1 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 04, OK 05
[TepBooOpaznas. | 1 Omnpenenenne nepBoodpazHoit pyHkIuu. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM, €T0
OcHoBHOE reoMeTpuueckuii cMbica. Tabmauiia nepBooOpa3HbIX HEKOTOPHIX (PYHKIUH 2/0 JIP4, JIP7, JIP9
CBOWCTBO JlaboparopHbie paboThI *
nepBo0oOpasHON. | [TpakTHYeCKHe 3aHATHS, B TOM 4ucie B (hopMe IPAKTHIECKOH TOATOTOBKH: *[E
KonTponbHble paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 12.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 04, OK 05
[IpaBuna 1 [TpaBuno HaxX0XICHHS TIEPBOOOPA3HBIX JJISI MHOTOUJIEHA, CIIOKHOW (PYHKITHH.
HaXO0XICHUS IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COepkaHue: BbIHECEHME IOCTOSHHOTO 2/2 JIP4, JIP7, JIP9
epBOOOPa3HBIX MHOKHTEJISL.
JlaGopaTopHble pabOTHI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0
[TpaBuia Hax0XKJIEHUsI IEPBOOOPA3HBIX
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 12.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU OK 04, OK 05
ITmontane 1 Onpenenenrie KPUBOJUHEHHOMN Tpanenun. TeopeMa 0 HaX0XKACHUHU TUIOMIATU
KPUBOJIMHENHOU KpuBosInHeNHON Tpaneuuu. IIpodgeccnoHanbHO-0pHEHTHPOBAHHOE COeP/KAHME: 2/2 JIP4, JIP7, JIP9
Tpaneuun 3agaun NPaKTUYECKOro XapakTepa ClelualncTa o HHHOPMaIMOHHBIM CUCTEMaM
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JlaboparopHbie pabOTHI

[IpakTrueckue 3aHATHsI, B TOM YHCII€ B opMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 12.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 04, OK 05
HuTerpanin. 1 [Tonstue onpenenennoro nnrerpaia. lipogeccnonaJIbHO-OpUEHTHPOBAHHOE
Brraucnenue conep:kanue: dopmyrna Herotona-JIeiiOHuUIA 17151 BBIYUCIICHUS OTPEACIICHHOTO 2/2 JIP4, JIP7, JIP9
UHTETPaJIoB MHTErpaia
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCiIe B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaromuXcs:
Tema 12.5 Copneprkanre y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Brruucnenue 1 IIpodeccuonanbHO-OpHeHTHPOBAHHOE coAepxkanue: [Ipumenenue Gopmybl
IUIOIIAJEH C HeroTona-JleliOHuma 11t BEIMUCICHUS TUIomaneii huryp 2/2 JIP4, JIP7, JIP9
TIOMOIIIBIO JlabopaTopHBIe paboThI *
HHTCTPAJIOB [IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpMeE MPAKTHUECKONU MOATOTOBKHU:
Brruncnenue mioniaaei ¢ TOMOIIbI0 HHTErPAJIOB 2/0
KonTponbHble paboThI *
CamocrosiTenpHas pabora
Tema 12.6 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
[Tpumenenus 1 IlpodeccuoHaILHO-OpMEHTHPOBAHHOE coep:xkaHue: [IpuMeHeHus nepoodpasuoit | 2/2
epBOOOPa3HOIA (GYHKIMU 1 HHTErpaja B MHPOPMAIIMOHHBIX CHCTEMax JIP4, JIP7, JIP9
Gynxuun u JlaGopaTopHble paboThI *
MHTErpajia B [IpakTUueckue 3aHATHsI, B TOM YHCII€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
IPUKIATHBIX KonTponbHble paboThl *
3anadax CamocrosiTenpHas paboTa 00yJaromuxcs: *
Pa3zpen 13 16
DJIeMEeHTBbI
Teopuu
BEPOATHOCTEN U
MaTeMaTH4eCKO

M CTATHCTHKH
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Tema 13.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 04, OK 05
CryqaitHoe 1 Buasl coOBITHIA: CiTydaiiHOe COOBITHE, JOCTOBEPHOE COOBITHE, HEBO3MOYKHOE COObITHE, | 2/2
coObITHE. COBMECTHBIE HJIM HECOBMECTHBIE COOBITHSI, IPOTUBOMOIOKHBIE COOBITHS. P4, JIP7, JIP9
BepositHoCTh PaBHOBO3MOKHBIE U HE PAaBHOBO3MOXKHBIE UCXO0Ibl. Onepanny HaJl COOBITUSIMHU.
COOBITHSL. Knaccuueckoe onpeeneHue BepoITHOCTH COOBITHS U €0 CBOMCTBA.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CoJepxkaHne: BeposTHOCTH B 3aa4ax
WH(GOPMAIIMOHHBIX CHCTEMAX
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 13.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 6 OK 04, OK 05
Teopembl 1 Teopema cnoxeHusi BEpOATHOCTEH JBYX HECOBMECTHBIX cOObITHI. [loHsTHE 4/2
CIOXKEHUS U HE3aBUCHMBIX COOBITHH. Teopema yMHOXKEHHS BEPOSTHOCTEH ABYX HE3aBUCUMBIX JIp4, JIP7, JIP9
YMHOKEHUS coOpiTuii. [IpodpeccnoHaILHO-OPHEHTHPOBAHHOE COlepP:KaHue: 3anadu
BEPOSATHOCTEN MPAKTUYECKOT0 XapakTepa CIelualncTa o HHOOpPMaIMOHHBIM CUCTEMAM
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKONU MOATOTOBKHU:
Pelnienne npakTHYECKUX 3a7a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB. 2/0
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst
Tema 13.3 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
Craructuueckas | 1 OtHocutenbHas yactota. Craructuueckas BepoaTHocTh. [IpodeccnonanbHo- 272
BEPOSATHOCTD OpHEHTHPOBAHHOE COAep:Kanmue: 3a1aun MPaKTHYECKOTO XapaKkTepa CrennaiucTa mo | * JIP4, JIP7, JIP9
WH(OPMAIIMOHHBIM CUCTEMaM *
JlabopaTopHEIE paboThI *
[IpakTUyeckue 3aHATHUS, B TOM 4YKcie B (opMe MPAKTHUECKONW MOATOTOBKHU: *
KoHTpoJibHBIE PaOOTHI
CamocrositenpHas pabora 00yJaomuxcs
Tema 13.4 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 04, OK 05
[TonsiTue o 1 Cnyualinas BenuurHa. PactipesienieHue 3HaYeHU ClTy4yallHOW BEJIMYHMHBI 1O 6/6
3aJa4ax BEPOSTHOCTAM M 110 yactoram. [lonuron yactor. ['ucrorpamma. LienTpansusie JIp4, JIP7, JIP9
MaTeMaTH4eCKOM TeHaeHuu. Mepsl pazopoca. [IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COleP:KaHUeE:

3a1aun MPaKTUYECKOT0 XapakTepa CIeHUuaInCcTa 1Mo HHGHOPMAIIMOHHBIM CHUCTEMaM
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CTaTUCTHUKH. JlaGopaTopHbie pabOoTHI
[IpakTrueckue 3aHATHsI, B TOM YHCII€ B opMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Paznen 14 20
YpaBHeHusi u
HEepaBeHCTBa
Tema 14.1 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 8 OK 04, OK 05
PaBHocuiibHOCTB | 1 PaBHOCHIIBHOCTh ypaBHEHWI, HEPaBEHCTB, cHCTeM. [loHsATHE ypaBHeHHs-ciencTBus. | 6/0
ypaBHEHUI U Bo3Benenne ypaBHEHUS B UETHYIO cTemneHb. [loTeHIupoBaHue JOrapupMUUIECKUX JIp4, JIP7, JIP9
HEPaBEHCTB. ypaBHeHui. J[pyrue npeodpa3zoBaHusi, NPUBOASIINE K YPaBHEHUIO-CIEICTBUIO.
VYpaBHeHuUsI- OcHOBHBIE TIPUEMBI UX PEICHNUs (pa3IoKeHne Ha MHOXKHUTEIH, BBEJICHUE HOBBIX
CJIEJICTBHSI. HEW3BECTHBIX, MOJICTAHOBKA, TpadyUIECKUIl METOT).
JlaboparopHble pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUCie B (hopMe MPAKTUUECKON MOATOTOBKHU:
[ToreHnnpoBanue JorapupMUIecKux ypaBHEHHII. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 14.2 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 6 OK 04, OK 05
PaBHocwibHOCTE | 1 | OcHoBHbIE NOHATHS. Penienne ypaBHEHUN U HEPABEHCTB C IOMOIIBIO CUCTEM. 6/0
ypaBHEHUN U JlaGopaTopHbie pabOThI * JIp4, JIP7, JIP9
HEPABEHCTB [IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *[E
CHUCTEMaM. KoHTponbHbIe paboThI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 14.3 Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
PaBHocuiibHOCTE | 1 | OcHoBHbI€ IOHATHA. Bo3BeIeHNE ypaBHEHUI U HEPABEHCTB B UETHYIO CTEIIEHb. 2/0
YPaBHEHU 1 JlaboparopHblie pabOTHI * JIP4, JIP7, JIP9
HEPABCHCTB HA | [[pakTHYECKHE 3aHATHSA, B TOM YHCIIe B (HOpME MPAKTUUECKON MOATOTOBKH: */*
MHOXCCTBAX. KoHTpoJibHBIE PaOOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 14.4 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
Merton 1 | MeTos MHTEpBAIIOB U YPABHEHHH H HEPABEHCTB. *[E

HHTCPBAJIOB JJIA

JlaboparopHblie pabOTHI

46




YPaBHEHUU U [IpakTHyecKue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: JIP4, JIP7, JIP9
HEPaBEHCTB KoHTponbHbIe paboThI
CamocrosTenbHas paboTa 00yJaromuxcs:
Tema 14.5 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
CucreMsl 1 | PasrOCcuibpHOCTE cucteM. CHUCTEMBI-CIIEACTBUA. MeTOo 3aMEeHbI HEN3BECTHBIX. 2/0
YPaBHCHHI C JlaGopaTopHble paboThI * JIP4, JIP7, JIP9
HECKOJBKUMH | TIpakTHUECKHUE 3aHITHUS, B TOM YHCIe B (hopMe MPAaKTUUECKOM MOATOTOBKH: */E
HCHU3BECTHBIMU | KOHTPOJIbHBIE pabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
OK3aMeH 6
KoHcynpranmmu 12
Bcero: | 340
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3. YCJIOBUSI PEAJTU3ALIUU PABOYEI MTPOTPAMMBI YUEBHOI
TUCTUTLIAHBI

3.1. TpeboBanuss K MHHHMAJIBHOMY  MAaTepPHATbHO-TEXHUYECKOMY
o0ecre4yeHu1o
Peanuzanust y4eOHON maucHuIuIMHBI TpeOyeT Haauuus Y4eOHOro KaOHHeTa
MaTeMaTHKU

OobOopynoBaHne y4eOHOro KaOuHeTa:

Kommnekt yueOHOo-MeToInuecKoi JokyMeHTauu. Crnenuaii3upoBaHHas yueOHas
Me0eb: CTOJ MpenogaBaTes, CTyJ NPernogaBaTess, CTObI s CTYJI€HTOB, CTYJIbs
JUTSl CTYJIEHTOB, KJIacCHasl JIOCKa.

PaGouass mporpamma MoOKeT OBITH peajan3oBaHa C MPUMEHEHHEM Ppa3TUYHbBIX
o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHWCJIE C MPUMEHEHHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00yUYEHUSI.

3.2. UudpopmanuoHHoe odecriedeHue 00y4eHus:
nepeyeHb YYeOHbIX W3/IaHUM, SJIEKTPOHHBIX M3JIaHUH, SJEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FITEKTPOHHO-OMOIUOTEUHBIX CUCTEM, BEO-
CUCTEM Il OpraHM3alMy JUCTAHIIMOHHOTO OOY4YeHHUS U YIOPaBICHUS UM,
UCIIOJIb3yeMbI€ B 00pa30BaTEIbHOM MPOIECCE KaK OCHOBHBIE U JOMOJHUTEIbHBIC
HMCTOYHHKHU.

OcCHOBHBIC HCTOYHHUKH:
1. Marematuka: anredpa v Hayajaa MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHSL.
Anrebpa ¥ HavyaJila MaTeMaTUYeCcKoro aHaau3a (0a30BbIi U yriyOJIeHHBIA YPOBHH).
10-11 xmaccel, yaeonnx/ HI.A. Anumos, FO.M. Konsrun, M.B.- M.:
[Tpocsemenune, 2022.- 463 c.
2. Matematuka: yueOHUK s cTyaeHToB yupexaenuit CI10/ 1./ Ilexnenxuii -
13-e uzn.,crep.-M.: 1L «Akagemus», 2018. — 320 c.
3. Maremaruka: yueOHuk 1uist ctyaenToB yupexaenuit CI10/ C.I'.I'puropbes - 2-¢
u3n.,crep.-M.: N1 «Akanemusi», 2018. — 368 c.

JlonotHNTEIbHbIE HCTOYHUKH:

1. bammakoB M.1. Marematuka: yueOuuk/M.U. bammmakos. — 9-e u3a., ctep. —
M.: Akagemus, 2014
2. bamvakoB M.U. Marematuka: 3agaunuk/M.U. bammakos. — 5-e u3zm., crep. —
M.: Akagemus, 2014.
3. Aranacsn JI.C. I'eomerpus 10-11 xi1.: yue6. nis o61eo0pa3oBaTeIbHBIX
yupexaeHuil.- 22-e uza.- M.: [Ipocsemenne, 2014-255¢.
4. Martematuka: Yueonuk / B.I1. I'puropees.- M.: UL Axkanemusi, 2016.-368 c.
5. Kommoropos A.H. Anrebpa u Hadana aHanm3a: yueO. ais 10-11 k.
0011e00pazoBaTenbHbIX yUpexkaeHui.- 17-e u3a.- M.: [Ipocsemenne, 2015.-384 c.
6. boromonos H.B. [Ipaktuyeckue 3aHATHS IO MaTeMaTHKE: Yuel. mocodue ams
CpemHuX crell. yue0. 3aBeaeHnii-6 u3a.-M.: Beicm. mk., 2003-495c¢.

DJIeKTPOHHBbIE U3IaHUA (3JIEKTPOHHBIE Pecypchl):
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1.HH(I)OpMaI_II/IOHHO-O6paBOBaTCJIBHa}I cpeaa «Poccuiickas QJICKTPOHHAA HIKOJIa)» -
https://resh.edu.ru/:

https://resh.edu.ru/subject/lesson/1988/main/ .
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://resh.edu.ru/subject/lesson/4924/main/225717/
https://resh.edu.ru/subject/lesson/3993/main/225748/
https://resh.edu.ru/subject/lesson/6118/main/225812/
https://resh.edu.ru/subject/lesson/4089/main/131707/
2.Buaeomarepua:
https://infourok.ru/simmetrii-v-kube-v-parallelepipede-v-prizme-i-piramide-2442552.html
https://youtu.be/7pHPStHWVVY

https://vk.com/video-152579821 456239042
https://youtu.be/iAODi_40S4Y
https://videouroki.net/video/29-obiem-shara.html
https://youtu.be/l-3YhgJwoRw

https://youtu.be/jGL4K8 WDjE

https://youtu.be/6 LKJSEO9WFc¢

https://youtu.be/Xfrp9obfcg8

https://youtu.be/DMbc-0Y3cls

https://youtu.be/6apOKP8wmRU
https://youtu.be/L. Tzihr[24D Ahttps://vk.com/video-67041943 170518246
https://youtu.be/hBo3Kcfl.Scw

https://youtu.be/9RknOPLrahk

https://vk.com/video-67041943 170518301

Hudposas odpazoBareabnas cpeaa CIIO PROFo0pa3oBanue:

1.Bepemenriok, B. B. [IpakTukyM 1o MaTeMaTHKE : MTOATOTOBKA K
TecTUpoBaHMIO U dk3ameny / B. B. Bepementok, B. B. Koxymiko. — 3-e u3g. —
Mumnck : Terpanut, 2017. — 176 ¢c. — ISBN 978-985-7081-89-9. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1ndpoBoit oopazoBaTensHOM cpeast CI1O
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/88838 (nata
obpamenus: 30.08.2020). — Pexum noctyna: ayist aBropusup. [lonszoBateneit

2. BepemeHiok, B. B. TpeHaxep no maremMaTuke 1151 TOATOTOBKH K
LEHTPAIM30BaHHOMY TECTUPOBAaHUIO U 3K3ameHy / B. B. Bepementok. — 3-e us.
— Mumnck : Terpanur, 2019. — 176 c. — ISBN 978-985-7171-36-1. — Tekcr :
ANIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHoM cpenbl CI10
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/88848 (nata
obpamenus: 27.08.2020). — Pexxum moctyma: mis aBropusup. [lonp3zoBareneit

3. Maremaruka : yueOHoe mocobue / coctaButenu H. B. denoposa. —
Bonrorpan : Bonrorpanckuit uactutyt 6usneca, 2009. — 87 ¢. — ISBN 978-5-
9061-7299-0. — TekcT : ANEKTPOHHBIH // DNEKTPOHHBIN pecypc nudpoBoi
obpazoarensHol cpenbl CITO PROFo6pa3osanue : [caiit]. — URL:
https://profspo.ru/books/11332 (mata obpamenus: 22.08.2020). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

JJIeKTPOHHO-0MOJIMOTEYHAS CUCTeMA:
[PR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucrema 1151 OpraHM3anuy JUCTAHIIMOHHOTO 00y4YeHUs 1
yIpaBJIeHUS UM:
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Cuctema qucraniiionHoro ooydenus OI'AIIOY «AneKkceeBCKUA KOS

http://moodle.alcollege.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOIA
JTUCHUILIAHBI

KoHnTpoib M oleHKa pe3yJbTaToB

OCBOEHHUS Y4e€OHOW JUCIUILIMHBI

OCYIICCTBILACTCA IIPCIIOAAaBaTCiieM B IMPOHCCCEC IIPOBCACHHA TCOPCTHUYCCKUX U

MIPAKTUYECKUX 3aHATUH, JK3aAMEHA.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHUA),
C Y4€TOM JIMYHOCTHBIX Pe3yJabTATOB

®opMbI 1 METOABI KOHTPOJISA U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

B pe3yabTarte ocBOeHHsI y4eOHOTO
npeaMeTa BHIMIYCKHUK HA 0230BOM ypPOBHe
HAYYWJICH:

CBOOOZHO  ONEPUPOBATL’  MOHATHSAMHU:
KOHEYHOE MHO>KECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOXECTBO, IMepecevyeHre, 00beJMHEHNE

" Pa3HOCTh MHOKECTB, YUCJIOBBIE
MHOXECTBA Ha KOOPAMHATHOM MPSIMOM,
OTpE30K, UHTEpBaJ, IIOJIyMHTEPBAJI,

MPOMEKYTOK  C  BBIKOJIOTOM  TOYKOW,
rpaduyueckoe MpeacTaBIeHUE MHOXKECTB Ha
KOOPJMHATHOM IUIOCKOCTH;

-33/1aBaTb MHOXECTBA MEPEYUCICHUEM U
XapaKTepUCTUUYECKUM CBOMCTBOM;
-ONEpUPOBATh TOHATUAMH: YTBEPKIACHUE,
OTpUIIAHUE YTBEPKACHUSA, HWCTUHHBIE U
JIO’KHBIE YTBEPKICHUS, TPUUNHA, CIEJCTBHE,
YaCTHBIM Ciydail oOOIIero yTBEp KICHUs,
KOHTPIIPUMED;

-IIPOBEPSTh  NPUHAMIECKHOCTh  DJIEMEHTA
MHO>KECTBY;

-HAXOAUTh TIEPECEUCHHEe | OOBEIUHEHUE
MHOKECTB, B TOM YHCJIE€ NPEACTABIECHHBIX
rpaU4ecKd Ha YHUCIOBOM TPSIMOM W Ha
KOOPJIMHATHOM IUIOCKOCTH;

-IPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIACHUS
JUIS 000CHOBaHUsA UCTUHHOCTH
YTBEPKICHUM.

B 1OBCEIHEBHOM XHU3HU W IIPU HM3YYECHUH

[TpoBepka JOMaIIHEro 3a1aHusl.
3amuTa NpakTUYeCcKo paboThlI.
Y CTHBIN U MHCbMEHHBIN OIPOC.
OK3aMeH.

3 3Z[CCI> " Jajee: 3HaTb ONPCACJICHUC MMOHATHA, 3HATh U YMETh 000CHOBBIBAThL CBOICTBA (HpI/ISHaKI/I, €CJI1 OHHU eCTL)
TMOHATHA, XapaKTCPHU30BaAThb CBA3U C APYTUMU NOHATUAMU, NPCACTABIIAA OAHO MOHATHUEC KaK 4aCThb LCJIOCTHOT'O
KOMIIJICKCa, UCIIOJIb30BATh ITOHATUC U €TO CBOIicTBa Ipy MpOBCACHUN paccymeHm‘/i, JA0Ka3aTeJIbCTB, pCIICHUN

3a7a4.
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JIPYTUX NPEIMETOB:

-MCHOJB30BaTh YHWCJIOBBIE MHOXECTBA Ha
KOOPAMHATHOM NPSIMOM M HAa KOOPAMHATHOU
IVIOCKOCTH  JJI1  ONMCAaHWsl  peajbHBIX
MIPOLIECCOB U SABJICHUM;

-IPOBOANTH JIOKA3aTEJIbHBIE PACCYKICHUS B
CUTyallMsIX IIOBCEJIHEBHOW JKWU3HM, IIpU
pEeLIeHUH 3a1a4 U3 APYTUX IIPEAMETOB
-CBoOOAHO  omepupoBaTb  HMOHITHUIMM:
HATypaJIbHOE 4HCIIO, MHO>KECTBO
HaTypalbHbIX  4YMCEJ,  LEJI0€  YHUCIO,
MHOKECTBO 1I€JIBIX 4YHCEJl, OOBIKHOBEHHAs
npoOb, JnecsaTuyHas JapoOb, CMEIIaHHOE
YUCJIO, PAlMOHAIBHOE YHCIO, MHOXECTBO
paUMOHAIBHBIX  YHCEJ, HMPPAlUOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, JAEUCTBUTENBHOE
YHUCJI0, MHOKECTBO JEHCTBUTEIBHBIX YHUCEIL,
reoMeTpuyecKas UHTEpHpeTalus
HaTypaJbHbIX,  LEJIbIX,  PALHOHAJIBHBIX,
JEHUCTBUTEIIBHBIX YUCET,

-[IOHUMaTh U OOBACHATH PA3HUIY MEXKITY
NO3ULIMOHHON Y HETO3UIMOHHON CUCTEMaMu
3aIMCH YUCET;

-[IEPEBOJUTh 4YHUCJIA W3 OJHOW CHUCTEMBI
3anucyu (CUCTEMbI CUMCIIEHHUS) B APYTYIO;
-I0Ka3pIBaTh ¥ HCIOJIb30BaTh IPU3HAKU
JNEIUMOCTH CYMMBI W MPOM3BEIEHUS IpU
BBIIIOJIHEHUH  BBIYHUCIEHUNH M  PELICHUU
3ajady;

-BBIIOJHATh OKPYIJIEHUE PalMOHAJIbHBIX M
UppAalMOHAIBHBIX  YMCEI C  3aJaHHOU
TOYHOCTBIO;

-CpaBHMBATh NENCTBUTEIILHBIC quCIIa
pa3HbIMU crioco0amuy;

-IOPSAI0YMBATh YMUCIA, 3AlIMCaHHBIE B BHJIE
OOBIKHOBEHHOM U JECATUYHOHN ApoOH, yucia,
3alMCaHHbIC C UCIIOJIb30BAaHUEM
apu(MeTHYecKoro - KBaJpaTHOrO  KOpPHS,
KOpHEH cTeneHu 0obIie 2;

-Haxomute HOJ[ wu HOK  pa3HeiMu
cnocobaMM W HCNOJb30BaTh HUX  TPHU
pELIeHNH 3aa4;

-BBITIOJIHATH BBIYUCIICHUS U MPE0Opa30BaHUS
BBIPAXXEHUN, CONEPIKAILNX JIEUCTBUTEIIbHbBIC
YUCJIa, B TOM YHCJIE KOPHU HaTypajbHBIX
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CTCICHEH;

-BBITIOJIHSATh CTaHJAPTHBIE TOXKIIECTBCHHBIC
npeodpazoBaHus TPUTOHOMETPHUUYECKHUX,
JA0TapuPMHUUECKUX, CTETICHHBIX,
UPPAIMOHATFHBIX BRIPAKCHUN.

B nosceonegnoll dicusHu u nNpu U3yYeHuu
opyaux npeomemoas:

-BBIMIOJIHATh W OOBSCHATH  CpaBHEHHE
pPE3yNbTaTOB BBIUMCICHUNA TIPH PEIICHUH
NPaKTHYECKUX  3a7a4, B TOM  YHCIE
NPUOJIMKEHHBIX  BBIYMCICHUH, HCIIONB3YsI
pas3HbIe CIIOCOOBI CPAaBHEHHI;

-3aIIMChIBATh, CpPaBHUBATb, OKpYTJISATh
YUCJIOBBIE JIAHHBIE PEAJBHBIX BEIUYUH C
UCIIOJIb30BAaHUEM pa3HbIX CUCTEM
U3MEPEHNS;

COCTaBJSATh W OLEHUBAaTh  pa3HbIMU
CcrocobaMM  YHCIIOBBIE BBIPAKEHUS TPHU
pElICHUN NPAKTUYECKUX 3a7ad U 3a1ad u3
JIPYIUX Y4EOHBIX NIPEIMETOB

-CBoOOAHO  omepupoBaTb  HMOHITHUSIMH:
YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA, YPaBHEHHE,
ABJIAIOLICECS CJIEICTBHEM Ipyroro
YPaBHEHUS, YPABHEHUS, PAaBHOCHIbHbIE Ha
MHO>KECTBE, paBHOCUJIbHBIE MPeoOpa3zoBaHUs
YPaBHEHUH;

-pemaTe pa3Hble BHJbl ypaBHEHUH U
HEPaBEHCTB M HMX CHCTEM, B TOM YHCJE
HEKOTOpbIE ypaBHEHUS 3-U U 4-i CTENeHew,
JIPOOHO-pallMOHANIbHBIE U UPPALMOHATIBHBIE;
-OBJIAJIETh OCHOBHBIMHU TUIIAMHA
IIOKa3aTeJIbHBIX, Jorapu(pMUUECKHUX,
UPPALMOHAIBHBIX, CTEIICHHBIX YPAaBHCHUU U
HEPaBEHCTB U CTaHIApPTHBIMU METOJAMM HX
pelIeHU M NPUMEHATh UX IPU PELICHUH
3az1ay;

-IPUMEHATh TeopemMy be3dy K peleHuro
YPaBHEHUH;

-IPUMEHSTh TeopeMmy Buera s perieHus
HEKOTOPBIX YPaBHEHHWA CTENEHH BBILIE
BTOPOM;

-[IOHUMATh CMBICJI TEOPEM O PABHOCHIIBHBIX
M HEpaBHOCWIBHBIX  MpeoOpa3oBaHUAX
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YPAaBHEHHUU U YMETh UX JI0KA3bIBATh;
-BJIAJICTh METOJIAMU PEILICHUS YPaBHCHHH,
HEPABEHCTB M MX CHCTEM, YMETh BHIOMpATh
METOJl pemieHuss U O0OOCHOBBIBATH CBOM
BBIOOD;

-MCIIOJIB30BATh ~ METOJ, HMHTEPBAJIOB IS
pelieHus: HEpaBEHCTB, B TOM 4YHCIIE APOOHO-
palMOHANBHBIX M BKIIOYAOIIMX B ce0s
UppalMOHATbHBIE BBIPAXKEHUS;

-pemiaTh  anreOpanyecKkue YpaBHEHUS U
HEPABEHCTBA M UX CHCTEMBI C IapaMeTpamu
anredpanyeckuM U rpauyecKuM METOJaMu;
-BJIAJETh pa3HbIMU METOIAMU
JI0Ka3aTEIbCTBA HEPABEHCTB;

-pelmaTh YpaBHEHHUS B LIEJIBIX YUCIIAX;
-u300pakaTh MHOXKECTBAa Ha IUJIOCKOCTH,
3a/1aBacMbl€ yPAaBHEHUSIMHU, HEPABEHCTBAMHU
Y UX CUCTEMAMU;

-CBOOOJTHO HCIOJIb30BAaTh TOXJIECTBEHHBIE
npeoOpa3oBaHus MPU PEUICHUU YpPaBHEHUH U
CHUCTEM ypaBHECHUH

B nosceomegnoti ocusHu u npu  U3yyeHuu
opyaux npeomemoas:

-COCTaBISAITh W pelath  ypaBHEHUS,
HEPAaBEHCTBA, WX CHCTEMbl TMpPU PEIICHUU
3a]a4 JPYruX Y4eOHbIX MIPEIMETOB;
-BBITIOJIHATD OLICHKY MPaBA0NOI00Us
pe3yJIbTaTOB, IMOJy4aeMbIX MpPH PEIICHUU
pa3INyYHBIX YpaBHEHHM, HEPABEHCTB MU HX
CUCTEM TpU pEHIeHHd 3aJady APYyTUx
y4eOHBIX MPEAMETOB;

-COCTaBISITh M  pellaTh ypaBHEHHS W
HEpaBEHCTBa C MapaMeTpaMH MpHU peIIeHUU
3a7a4 APYruxX yuyeOHBIX MPEAMETOB;
-COCTaBIISITh YpPaBHEHUE, HEPABEHCTBO WM
UX CHCTEMY, OIIMCBHIBAIOIINE pEAIbHYIO
CUTyallMI0 WIM [PUKIAJAHYIO  3ajady,
UHTEPIIPETUPOBATH MOJTy4YEeHHBIC
pe3yJbTaThl;

- UCTOJIb30BaTh MPOrPaMMHBIE CPECTBA MPH
peIIeHNU OTAENBHBIX KJIaCCOB YpaBHEHHUH U
HEPABEHCTB

Brageth mOHATUSMU: 3aBUCUMOCTD BEJIMUMH,
GYyHKIMS, apryMeHT U 3HaueHue (QyHKIHH,

53




0o0JlacTh  OmIpEAeNICHUsT W MHOXKECTBO
3HaYeHUN (QYHKIUH, TpapuK 3aBUCHUMOCTH,
rpapuk  GyHKOMH, Hynd  (QyHKUUH,
IPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHW€ Ha YHCIOBOM TMPOMEXKYTKE,
yObIBaHME Ha YHUCJIOBOM TMPOMEXYTKE,
HauOoJplllee ¥ HaWMEHbIee 3HAYEHUE
(GyHKIMM HAa  YHCIOBOM  IPOMEXYTKE,
nepuonuieckas QyHKIHS, IepUOJ, YETHAs U
HeueTHast (QYHKIMH; YMETh MPUMEHSATh 3TH
HOHSATHS NPH PEIICHUH 3a]1a4;

BIAJeTh IMOHITHEM CTeNeHHass (QyHKIuS;
CTpOUTh €€ TpadUK U yMETb MNPUMEHSTH
CBOIiCTBa  cTemeHHOW  (QYHKIUH  TPHU
pelleHny 3a1a4;

BJIAJI€Th MOHSITHSIMH noKa3aTeabHas
(GYyHKIMS, SKCTIOHEHTA; CTPOUTH UX TpaduKu
u YMETh NPUMEHATD CBOICTBA
NoKa3aTeNbHOW (YHKIUH TpU PELICHUU
3aj1ay;

BIaJeTh  MOHATHEM  Jiorapudmuyeckas
byHKIUSA; CTPOUTH €€ rpaduk U yMeTb
IPUMEHSTh CBOKMCTBAa  JIOrapu(pMUYECKOil
(GyHKIMU TIpU pelIeHn  3a/1a4;

BJIAJIeTh MOHATUSMHU TPUTOHOMETPHUYECKHUE
(GYHKIUHM; CTPOUTh UX TpadUKH U YMEThH
IPUMEHATh CBOWCTBA TPUTOHOMETPHUECKUX
GYHKIMI pU petieHny 3a1ay;

BJaeTh TOHATHEM oOOpaTHas (YHKIHS;
OPUMEHATh STO TOHSATHE TMpPU pPELICHUU
3ajady;

OPUMEHATh TpPU PEUICHUH 3a/ad CBOMCTBa
(GyHKUMHA: ~ YETHOCTb,  MEPUOAMYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSTh npu peleHun 3ama4
npeodpazoBanus rpaduKoB PYHKIINIH;
BJIAJICTh HOHATHSMU YHCIIOBas
HOCJIeIOBATEIbHOCTD, apudMeTHueckas Hu
reoMeTpHUEeCcKast IPOrPeCCus;

NPUMEHATH MPU PELICHUH 3a7ady CBOMCTBA U
NPU3HAKU apudmeTryecKoit U
r€OMETPUYECKON IPOTPECCUM.

B noeceonesnoii orcusnu u npu usyueHuu
Opyeux yueOHbix npeomMemos:

-OMpeNessITh MO0 rpaduKaM M HCIOJIb30BaTh
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JUTsl PEIIeHUs] TPUKIAIHBIX 3a7ad CBONCTBA
peaNbHBIX TPOILECCOB W  3aBUCHUMOCTEH
(HanbonpIIFie W HAWMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pAaCTaHWsl ¥ YOBIBAaHUS
GyHKIIMHA, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
ACUMIITOTHI, TOYKH Tiepernda, mepuoa u
T.IL.);

-MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHON MPAaKTHUECKON CUTYaINH;.
ompeAensiaTh Mo TpadukamM MpoCTEUrIne
XapaKTePUCTUKH TEPUOTUIECKUX MPOIECCOB
B OWOJOrMHM,  OKOHOMHKE,  MY3BIKE,
paaviocBsi3u W Ap. (aMmIumTyda, MEepuoa u
T.I1.)

Bragets monsiTieM GeCKOHEUHO yOBIBaroIas
reoOMEeTpUYecKas Tporpeccuss W yMeTh
MPUMEHSTH €ro NP PEIISHUH 3a]1ay;
OPUMEHSTh IS PEHICHUS 3a7ad  TEOPHIO

101 (N (0):
BJAJETh MOHATUAMHU OECKOHEYHO OOJIbIINE U
OECKOHEYHO MaJble YHCJIOBbIE

MOCJIEI0BATEILHOCTH W YMETh CpPaBHHMBATh
OeCKOHEUYHO OOJIbIINE U OECKOHEYHO MaJble
IIOCJIEI0BATEIILHOCTH,

BJIQJIETh MOHATUSIMU: IPOU3BOIHAS (DYHKIIUU
B TOYKE, MPOU3BOIHAS (DYHKITUH;
-BBIYUCTISITh TIPOM3BOAHBIC DJIEMEHTAPHBIX
byHKIMIA 1 UX KOMOMHAITUH;

-HCClIeIOBaTh (DYHKIIMM HA MOHOTOHHOCTh U
IKCTPEMYMBI;

-CTpOUTH TpadKH U MPUMEHSITh K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

-BJIa/ICTh MOHATHEM KacaTelibHasl K rpaduky
GYHKIIMM W yMETh MPUMEHSTH €ro Ipu
pellIeHUH 3a]1ay;

-BJIAJIETh ITOHATHUSIMH nepBooOpaszHas
byHKIMS, OTIPEICIICHHBIN HHTETPAJT;
-puMeHATh Teopemy HeroTona—JIeOuuma u
€€ CIICJICTBUS JIJIsl PEIICHUS 3a1a4.

B noesceonesnoii orcusnu u npu uzyuenuu
Opyeux yueOHbix npeomMemos:

-pemaTh MPUKJIAIHBIE 3a7a4i U3 OMOJIOTHH,
GU3NKKA, XWMHH, DKOHOMHUKA U JIPyTUX
IPEMETOB, CBS3aHHBIE C HCCICJOBAHUEM
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XapaKTEPUCTHK ITPOLIECCOB;

- WHTEPIPETUPOBATH MOJTyYEHHbIE
pe3yJIbTaThl

OnepupoBaTb OCHOBHBIMHM OIKCATEIbHBIMHU
XapaKTepUCTHKaMH  YHMCIOBOrOo  Habopa,
IIOHATHEM TE€HEpPaJbHAs COBOKYIHOCTb U
BBIOOPKOI U3 HEE,

-OIIEpUpPOBaTh  MOHATHSAMHU:  4acToTa |
BEPOSITHOCTH COOBITHS, cymma "
IIPOU3BEICHUE BEPOSITHOCTEH, BBIUUCIIATH
BEPOATHOCTH COOBITHI Ha OCHOBE MOZCYETa
YHCJIA HCXOI0B;

-BJIaJIETh OCHOBHBIMH HOHATUSAMU
KOMOMHATOPUKH U YMETh UX MPUMEHSATH NPU
peleHny 3aaay;

-UMETh TpPEACTaBlIeHNEe 00 OCHOBaxX TEOPHH
BEPOSITHOCTEN;

-UMETh MPEJCTABIECHUE O JUCKPETHBIX U
HEINPEPBIBHBIX CIy4YalHbIX BEIMYMHAX U
pacnpeneseHusx, 0 HE3aBUCUMOCTH
CIIy4allHbIX BEJINYMH;

-MMETh IPEACTABICHUE O MATEMaTUYECKOM
OKMJIaHMUM M  JUCHEPCUM  CIIy4YalHBIX
BEJINYUH;

-MMETh  INPEACTAaBICHUE O COBMECTHBIX
pacnpeneneHusIX CIy4ailHbIX BEJIUYHH;
-IIOHUMAaTh CyTh 3aKOHA OOJBIINX YHCEN U
BBIOOPOYHOTO MEeTOaa U3MEPEHUS
BEPOSITHOCTEW;

-UMETh MPEJACTABICHUE O HOPMAJIbHOM
paclpeneneHuy W IpuMepax HOPMaJIbHO
pacnpeeNeHHbIX CIIyYalHbIX BEJINYUH;
-MMETb  NPEJCTABICHUE O KOpPpeIsiuuu
CIIy4alHbIX BEJINYMH.

B nosceonesnoii oicuznu u npu usydeHuu
opyaux npeomemoas:

-BBIUMCIISITh WJIA OLICHUBATh BEPOATHOCTHU
COOBITHI B peasIbHOM KU3HU;

-BBIOMpATH METO/IbI MOJIXOJISAIIETO
npeacTaBieHus U 00pabOTKU JaHHBIX
-Pemiate  pasHele 3a7auM  MOBBILICHHOU
TPYAHOCTH;

-aHaJIM3MPOBATh YCIOBHE 3a/layH, BHIOUPAThH
ONTHMAJbHBIA METOJl pELICHHUs 3aJaud,
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paccMmaTpuBasi pa3iIUuyHbIe METOIbI;
-CTPOUTH ~ MOJI€Jb ~ pEeUIeHHs  3a/JayH,
IPOBOANUTH JIOKa3aTeIbHBIE PACCyKICHUS
IPU PEIIeHUH 3a]a4u;

-pemaTh 3adadd, Tpedyromme mnepedopa
BapHAHTOB, MPOBEPKH YCIOBUH, BBIOOpA
ONITUMAJIBHOTO Pe3yJIbTaTa;

-aHAIM3UPOBaTh W WHTEPIPETHUPOBATH
MOJIyYCHHbIE PELICHUS B KOHTEKCTE YCIIOBHS
3aja4u, BBIOMPAThH peleHus, HE
IPOTHBOpPEYAILNE KOHTEKCTY;

-IepeBOAMTh  MpPH  pEIIeHUH  3a/Ja4yu
uHbOpMaIMI0O U3 OAHON (HOPMBI 3amucu B
JIpYTyl0, HUCHONB3YyS TpPU HEOOXOJUMOCTHU
CXEMBbI, TaOIUILIbI, TPaUKH, TUArPAMMBI.

B noeceounesnoii orcusnu u npu uzyuenuu
opy2ux npeomemos:

-pemaTh MPAaKTHYECKUE 3a/a9d M 3a/1audl U3
JIPYTHUX TIPEIMETOB

-Bnanets reomeTpruecKUMU IOHATUSMH TIPH

peluieHuu 3a/1a4y u POBEJICHUU
MaTEMaTUYECKUX PACCYKICHUMH;
-CaMOCTOSITEIILHO (bopMyIupOoBaTh

ONpeNeIeHns]  TreoMeTpUYeckux  Quryp,
BBIJIBUTATh TUIOTE3bI O HOBBIX CBOWCTBAX W
NPU3HAKAX TEOMETPUYECKUX  (Guryp w
O00OCHOBBIBATh ~ WJIM  ONPOBEPraTth  HX,
000011aTh 170071 KOHKPETH3UPOBAThH
pe3yiabTaThl HAa HOBBIX Kiaccax Quryp,
NPOBOJUTH B HECIOXKHBIX  CIIydasx
KJaccupuKanuioo (GUryp Mo pazIu4YHbIM
OCHOBAHMUSAM;

-HCCTIEIOBATh YEePTEKH, BKJTFOUast
KOMOMHAIUU dburyp, U3BJICKATb,
UHTEPIIPETHPOBaTh M IPE0OpPa3OBHIBATH
UHPOPMAIIHIO, NPECTaBICHHY IO Ha
qepTeKaX;

-pemiaTth 3a/1aumn reOMETPUUECKOTO

COAEp/)KaHUA, B TOM YHCIE B CHTyalMsX,
KOTJ]a QJITOPUTM PELICHUS HE CIIEAyEeT SIBHO
U3 YCJIOBHUSA, BBITIOJHATH HEOOXOIUMBIE IS
pemeHus 3a1a4u JOTIOJIHUTENbHBIE
IIOCTPOEHUSA, MCCIENOBaTh BO3MOXKHOCTH
OPUMEHEHUS TeopeM W gopMyn  najst
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peneHns 3a1ady;
-yMeTh  (GOpMyNIHMpOBaTh U  JOKa3bIBaTh
r€OMETPUYECKUE YTBEPKICHUS;

-BJIAJICTh MOHITHSIMHU CTEPEOMETPHH:
npu3Ma,  HapajuleeluIel,  MUPaMHIA,
TETpasdap;

-AMETh  TpPEJCTaBJICHUS 00  aKcHoMax
CTEPEOMETPHU U CIEICTBHUAX U3 HUX U YMETh
IPUMEHSTH UX MIPH PEIICHUH 33]1a4;

-yMETh CTPOUTH CEUCHHSI MHOTOTPAHHHUKOB C
WICTIOJIb30BAHUEM PA3IMYHBIX METO/OB, B
TOM YHCIIE H METOJIA CJICIOB;

-MMETh TPEJCTABICHHE O CKPEIUBAIOIINXCS
NPSIMBIX B MPOCTPAHCTBE M YMETh HAXOIUTh
yTOJI M PACCTOSTHHE MEXy HUMH,
-IPUMEHATh TEOPEMBI O MAPAUICTLHOCTH
NPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE IPH
peIlIeHUH 3a71ad;

-yMETh PUMEHSITh napajuieIbHOe
IPOEKTUPOBAHUE ISt U300paKeHUs! PUTyD;
-yMETh TMPHUMEHATh MNEPICHIUKYIISIPHOCTH
IPSIMOU ¥ TUIOCKOCTH TIPU PEIICHUH 337134,
-BNIAJIETh ~ TOHATHUSAMH  OPTOTOHAJIBHOE
NPOCKTUPOBAaHUE,  HAKIOHHBIE W WX
IPOCKIIUU, YMETh MPUMEHSTH TEOpeMy O
TpeX MePIEeHINKYJIISpax MPH PEIICHUH 331a4;
-BIIQJICTh TIOHATUSMHU PACCTOSIHUE MEXKIY
durypamu B MPOCTpPAHCTBE,  OOMIMIA
NEePIEHANKYIAP JBYX  CKPEIIUBAIOIIUXCS
OpsSMBIX HM yYMETh MPUMEHATh WX IpH
peIleHUH 3a71ad;

-BJIJICTh TIOHSATHEM YTOJI MEXIY MPSIMON U
IUIOCKOCTBIO U yYMETh MPHMEHSTH €ro IMpu
peIlIeHNY 3a/1a4;

-BNIAJICTh TOHATUSIMH JBYTPAaHHBIA yTOI,
yrom MEXKTY TIOCKOCTSIMH,
NEePICHIUKYIISIPHBIE IIOCKOCTH M YMETh
INPUMEHSTh UX IIPH PELICHUH 33]1a4;
-BIIA/ICTh MOHSATUSMH npu3Ma,
napajuielienunel W TPUMEHITh CBOWCTBA
napauiesienuIe/1a Py pelieHu  3a/1a4;
-BIIA/ICTh HIOHSATUEM IPSIMOYTOJIBHBIH
napajuielienune]l W TMPUMEHATh €ro IpH
pEIIeHUH 3a71ad;

-BJIQICTh  TIOHSTHSIMH  TTUPAaMU/IA,  BHJBI
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UpamMul, JJIEMEHTHI TPaBUIILHON TUPAMUIBI
¥ YMETh MPUMEHSITh UX TIPU PEIICHUH 33]1a4;
-UMETh TpEACTaBICHUE O TeopeMe OJiliepa,
MPaBUIILHBIX MHOTOTPAHHUKAX;

-BJIaJICTh TIOHATHEM TUIOIIAIA TTOBEPXHOCTEH
MHOTOTPAaHHUKOB M YMETh TPHUMEHSTH €ro
NIPU PEIIeHUH 3a7a4;

-BIIaJIETh ~ TIOHATUSAMU  Tela  BpAIICHHUS
(munuHAp, KOHYC, map u cdepa), uX ceueHus
¥ YMETh IPUMEHSATD UX MPHU PEIICHUN 33]1a4;
-BJIaJICTh TOHATHSIMH KacaTeJIbHBIC MPSMBIC
U TUIOCKOCTH M YMETh MPUMEHITh U3 MpH
pEIIeHNH 3a/1a4;

-IMETh TPEJCTABICHUS O BIHCAHHBIX U
OTMHMCAHHBIX cepax U yMETh MPUMEHSTh UX
IIPY PEIICHUY 3a]1a4;

-BJIaJIETh  IOHATHSIMHM  00BEM, OOBEMBI
MHOTOTPAaHHMKOB,  T€Jl  BpAIICHUS U
MPUMEHSITH UX MPU PEIICHUH 33/1a4;

-UMETh  TPEACTaBICHHE O  pPa3BEPTKe
IIWIMHIpPA U KOHYyCa, TUIONIAId TIOBEPXHOCTH
IMWIMHAPA U KOHYCa, YMETh NMPUMEHSTh UX
NIPU PEIICHUH 3a7a4;

-IMETh TPEJICTaBICHNUE O TIomaan chepsl U
YMETh MPUMEHSTH €T0 MPH PEIICHUN 33]1aY,
-yMeTh peIaTh 3aJa4dl Ha KOMOWHAITUH
MHOTOTPAHHUKOB U TEJI BPAIICHUS;

-IMETh TPEICTaBIeHWEe O Toa00WH B
MPOCTPAHCTBE W YMETh pemniaTh 3aJadd Ha
OTHOIIEHWE  O0BEMOB W IUIOMIAJEH
MOBEPXHOCTEHN TOTIOOHBIX UTYD.

B noesceonesnoii owcusnu u npu uzyuenuu
opyaux npeomemoas:

-COCTaBJISITh C HCIOJIb30BAaHUEM CBOICTB
TeOMETPUUYECKUX (QUTYpP MaTeMaTHYECKHUE
MOJICIM JIJIsl PEIICHUs 3a]a4 MPAKTUIECKOTO
XapakTepa U 3aJla4 U3 CMEKHBIX TUCIUILINH,
UCCIICJIOBaTh  IOJIYYCHHBIE  MOACIH |
WHTEPIPETUPOBATH PE3YJIHTAT

-Bnagerp TmOHATHSMH  BEKTOpPBI M UX
KOOPIMHATHI;

-yM€Th  BBIMIOJHATH  OMEpaIruud  Haj
BEKTOpaMHU;

-HCTIOJIb30BaTh CKASIPHOE TPOU3BEICHUE
BEKTOPOB IIPH PEIICHUH 33]1aY;
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-IPUMEHSTH YPaBHEHHUE IJIOCKOCTH,
dbopMyy pacCTOSTHUST MEXAY TOYKaMH,
ypaBHeHUE chephl IPHU PEIICHUH 33]1a4;
-IIPUMEHSATh BEKTOPBI U METOJ KOOPAWHAT B
MIPOCTPAHCTBE MPH PELICHUHU 33]a4
-Hcnonb30BaTh OCHOBHBIE METO/IbI
JI0Ka3aTeIbCTBA, IPOBOJNUTH J10KA3aTEIbCTBO
Y BBITIOJIHATH OIIPOBEPIKEHUE;

-IPUMEHATh OCHOBHBIE METOJbl PEUICHUS
MaTeMaTUYECKHUX 3a]aY;

-Ha OCHOBE MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEN B IpUpoIe
XapaKTepU30BaATh KPAaCOTy U COBEPIICHCTBO
OKPYXKAIOLIETO0 MHUpa W  NPOU3BEICHHUMN

UCKYCCTBA;
-IPUMEHATh  MPOCTEHIINE MPOrPAMMHBIE
CpeacTBa 51 AIIEKTPOHHO-

KOMMYHHKAITHOHHBIC CHCTEMBI IPH PEIICHUN
MaTeEMAaTHYECKHUX 3a/1a4;

-T0JIb30BAThHCS MPUKIAIHBIMU IPOrpaMMaMu
U IIporpaMMaMH CHMBOJIbHBIX BBIYUCIICHUI
IUIS KCCIIENOBAHUS MATEMATHYECKUX
00BEKTOB
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