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1. MACHHOPT PABOYEM TIPOI'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
crienranbHOCTH CITIO 10.02.05 OGecneuenne MHPOPMAITMOHHON O€30MaCHOCTH
aBTOMATU3WPOBAHHBIX CUCTEM

1.2. Mecto y4yeOHo# nucununnnbl B cTtpykrype IIICC3:

JucrunmHa siBnsieTcss 0a30BOM M BXOAUT B UK 00IIe00pa3oBaTEIbLHOM
MOATOTOBKH.

1.3. Heamu w 3axaum  y4eOHOH JAUCHUIIMHBI —
pe3yJabTaTaM OCBOEHHS Y4eOHOM IUCIUIINHBI:

Henabro peanusanum padouyeil mNporpaMmsbl  SIBJSIETC  OCBOCHHE
cojepxaHusi npenMera MateMatruka U JOCTHXKEHHUE 00yYaroUMMUCS Pe3yJIbTaToB
W3YUYCHUs B COOTBETCTBUH C TpeboBaHusiMU, ycTaHoBIeHHBIME DI"OC COO.

I'maBHBIMM 321a4aMM peaJIn3alMi NPOrPaMMbl ABJISIOTCH:

- TPEeNOoCTaBIATh KaXIAOMy OOydYaroleMycs BO3MOXHOCTb JIOCTHKEHUS
YPOBHSI MaTEMAaTHYECKUX 3HAHUM, HEOOXOIUMOIOo ISl JajdbHEWINeH YCIEeITHOM
’KH3HH B OOIIECTBE;

- obecrnieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIIYCKHUKOB, MaTeMaTHYeCcKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJISI MPOAOJIKEHUST 00pa30BaHUs B PA3IMYHBIX
HaMpaBJICHUSX M JUIsI TPaKTHUUYECKON JEeSATENbHOCTH, BKJIOYasl MPENo/iaBaHue
MaTeMaTHKHU, MaTeMaTUYeCKue UccaenoBaHus, padoTy B chepe HHPOPMAITMOHHBIX
TEXHOJIOTUH U JIP.;

- B OCHOBHOM O0OIeM W CpemHeM o0meM o0pa3oBaHUU HEO0OXOIUMO
PETYCMOTPETh MOJATOTOBKY OOYYarONIMXCsi B COOTBETCTBHHM C WX 3alpOCaMU K
YPOBHIO MOJIFOTOBKH B chepe MaTeMaTUYECKOTO 00pa30BaHuUs.

Ilnanupyemble  pe3yjbTaTbl  OCBOCHHUSI  001e00pa3oBaTebHOM
aucauIIMHbI B cooTBeTCcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

TpeOOBaHMSA K

IInanupyembie pe3yabTaThl 00y4YeHUsI

O6urue’ JMcUMnIMHaApHbIe?

- TOTOBHOCTH K TpPydy, OCO3HAHHME | -BIAJETh METOJAMH  JOKAa3aTeJbCTB,
LIEHHOCTH MACTEPCTBA, TPYI0JII00HE; aATOPUTMAMK DELICHHS 3a1a4; YMEHHE
- TOTOBHOCTb K aKTMBHOM JEATENLHOCTH | GOpMYINPOBATH onpeJieeHus,
TEXHOJIOTMYECKOH ¥ COLMANbHOMN | AKCHOMBI M TEOPEMbl, NPUMEHSATh HX,
HAIpaBJIEHHOCTH, CIIOCOOHOCTH | TPOBOUTE JOKa3aTeIbHbIE
MHULMUPOBATh, IJIaHUPOBATh ¥ | paccy JeHHs B XOJI€ pELICHHUs 3a/1a4;

CaMOCTOSITENILHO ~ BBHINOJNHATh ~ TAKylO | - yMETh ONEPHPOBATh  HOHATHSAMU:
JeSITeTbHOCTB;, CTENEHb YHUCIa, JorapuM UHCIa;

! VKa3bIBAIOTCS JIMYHOCTHBIE U METANPEAMETHBIE pe3ynbTathl n3 ®T'OC COO (B mocneaHeil peJakuyuu ot
12.08.2022) B otrnaroipHON hopme, hopMHupyeMble 001e00pa3oBaTeIbHON TUCITUTUTHHON

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

pes3yibTaTH YyKasHBalTCS B COOTBETCTBUM C UX
(B mociyenHeM pemakuum ot 12.08.2022




- HHTEpeC K pa3nuyHbiM cdepam
npoecCHOHaNTEHOM NESITEIbHOCTH,
OBnageHue YHUBEpCAIbHBIMHU
y4eOHBIMU MI03HABATEIbHBIMU
JEUCTBUSIMU:

a) 6a30BbIE JJOTUYECKHUE ACHCTBUS:

- CaMOCTOSITEIBHO (OpMYyIHpPOBATH U
aKTyaJIu3upoBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIUBATh CYIIIECTBEHHBIN

IpU3HAK 1581071 OCHOBAHUS TUTST
CpaBHEHUS,
0000111eHHS;

- OIpeaAciiaTb

KJ'IaCCI/I(I)I/IKaI_II/II/I )41

LeJn  JESTENIbHOCTH,
3a/laBaThb NapaMeTpbl W KPHUTEPUU HX
JOCTH)KEHHS,;
- BBIBISITH  3aKOHOMEPHOCTH U
IPOTUBOPEYMSI B  paccMaTpPHUBAEMBIX
SIBJICHUSX;

- BHOCUTb KOPPEKTUBHI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBHE pE3YJIbTaTOB
LESM, OLIEHUBATh PUCKHU TOCIEIACTBUN
NEeSATEIbHOCTH;

- pa3BHBaTh KpPEATHUBHOE MBILIJICHUE

[IPU PEIICHUH )KU3HEHHBIX MPOOIeM

0) 0a3oBbIC HUCCIIE0BATEIbCKUE
JIECTBUS:
- BJIAJIETH HaBBLIKAMH y4eOHO-

HUCCIIEI0BAaTEIILCKON u MPOEKTHOMN
JESATENPHOCTH, HABBIKAMU pPa3peLICHUS
npobiieM;

- BbUBJEKITH HPUYUHHO-CICACTBCHHBIC

CBA3M U aKTyaJIM3UpoBaTh 3ajaauvy,
BBIIBUTAaTh TUIOTE3y €€ pELICHHUs,
HaXOAUTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIEHUI,
3ajlaBaThb [apaMeTpsl U  KpHUTEpUHU
pEeLIeHMS;

- AHAJIM3HUPOBATH IIOJYUYCHHBLIC B XOAC

YMEHHE  BBINOJHATH  BBIUKCICHHE
3HAYCHUH u npeoOpa3oBaHUs
BBIPAKEHUU co CTENCHAMU u
JorapudpmMamu, npeodpa3oBaHUs
JIPOOHO-PaLIMOHAJIBHBIX BBIPAXKEHUI;

- YMEThb ONEpUPOBATH IOHATUSAMHU:
palnoHalbHbIE, UppaLMOHAIIbHBIE,
noKa3aTesbHbIE, CTETICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U

HCPABCHCTBA, UX CUCTCMbI;
- yMETh
dynxms,
IMpOHU3BOAHAsAd,

OTIEPUPOBATH  MOHITHIMHU:

HempepblBHA  (QyHKIHSA,
nepBooOpaszHasi,
OIPEACTICHHBIN

WHTErpa; YMETH

HaxXoAuThb NMPOU3BOJAHBIC 3JICMCHTAPHBIX

GyHKIMI,  HCHONB3ys  CHPaBOYHbBIC
MaTepHaIbl; HCCJIEI0BATh B
OpOCTEUIIMX Cay4yasx (QyHKIUU Ha

MOHOTOHHOCTb, HaXOJUTh HaWOOJbILINE
U HauMEHbIIWE 3HAYeHUS (QYHKIUNI;

rpaduku
UCTIOJIb30BAHUEM

CTPOUTH MHOTOYJIEHOB  C

amnrapara
MaTeMaTHYECKOTO aHajlu3a; NMPUMEHSATH
IIPOU3BOJHYIO NPU PELICHUH 3a1a4 Ha
JIBUKCHUE, pelaTthb [IPAKTUKO-
OpPUEHTUPOBAHHBIE 3a71a4u
HauOOoNbIINE U HaUMEHBIINE 3HAYECHHUS,

Ha HaxO0XIACHHUC IIYyTH, CKOPOCTH H

Ha

YCKOpEHUS;
- YMeTh ONEpUPOBATH TOHATUSIMHU:
paluuoOHaJIbHAS byHKIHS,
nokaszatenbHas (DyHKIUS, CTENeHHas

byukius, gorapudmMudeckas (QyHKIUSA,

TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (PYHKIHMH; YMEHHUE CTPOUTH
rpaduku U3YYEHHBIX byHKIMi,

UCIONIb30BaTh TpauKyd NpU U3YHYECHUU

IPOLIECCOB WM 3aBUCHUMOCTEH, IIpHU




peHICHUA 3aJa4u PE3YyJIbTAThI,
KPpUTUYICCKHU OLICHUBAThb ux
AO0CTOBCPHOCTD, IIPOTrHO3NPOBATH

U3MEHEHHUE B HOBBIX YCIIOBHUSX;
--  yMeTb MEPEHOCUTh
MO3HABATEIIbHYI0 W IPAKTUYECKYIO
00J1aCTH KU3HEAEATENHHOCTH;

3HaHU B

- YMETb MHTETPUPOBATh 3HAHUS W3
pa3HBIX MPEAMETHBIX 00JIaCTEH;

- BBLABHUIAaTh HOBBIC WJIEH, NpeIjaraTb
OPUTHMHAJIBHBIE TOAXO/IbI U PEIICHUS,

U CIIOCOOHOCTb HMX HCIIOJIb30BAHUS B
MMO3HaBaTEIbHOM u COlLMaIbHOM

IIPAKTHKC

pelieHnu 3aJad M3 JPYruX Y4eOHbBIX

IpEeAMETOB W 337a4 M3 peajbHOMU

KU3HH; bopmynamu
3aBHCHUMOCTH MEXIY BEIMYMHAMU;

- yMeTh pemaTh TEeKCTOBbIE 3a/la4yu
pa3HbIX THUIOB (B TOM 4YHCIE Ha

IIPOOCHTEI, A0JIM U 4YaCTH, HAa JIBHUXKCHHC,

BBIPAXaTh

paboTy, CTOMMOCTb TOBAapOB U YCIYT,
HAJIOTH, 33/1a4¥ 13 O0JIACTH YIIPABICHHS
JAYHBIMU ¥ CEMEWHBIMU (PMHAHCAMHN);

COCTaBJIATb BBIPAKEHMS, YPABHEHUS,
HEPAaBEHCTBA M UX CHUCTEMBI IO
YCIIOBUIO 3a7a4u, UCCIIEN0BATh

MOJYYCHHOE pEIICHUE M OlCHUBAThH
PaBIOMO00HOCTh PE3yJIbTATOB;
- yMeThb

ONEPUPOBATh  MOHATUSIMU:

cpennee apudmeTHUecKoe, MeIuaHa,
HanOoJIbIllee ¥ HaWMEHbIIIee 3HAYCHUS,
pasmax,  JAWCHEepCUsi,  CTaHAapTHOE
OTKJIOHEHUE YHMCIIOBOTO HAabOpa; yMeTb
U3BJICKATh, MHTEPIPETUPOBATD
uH(pOpMaIIHIO,
TabIuIax, Ha auarpammax, rpadukax,

IIPEACTABICHHYIO B

OTPAXKAIOLIYI0  CBOWCTBA

npouecCCoB " HBHeHHﬁ; MMpCACTaBIATD

pEeaAbHBIX

uH(pOpMaIMI0O C MOMOIIBIO TaOJHI] U
JTUarpaMm; HCCIIEN0BATh
CTAaTUCTHYECKHE MTaHHBIE, B TOM YHCIIE C
pUMEHEHUEM TPapUICCKUX METOJIOB U
AJIEKTPOHHBIX CPECTB;

- yMETb ONEPUPOBATH MOHATUAMM:
CIy4YalHBIM  ONBIT W  CIIy4auhHOE
coObITHE, BEPOATHOCTb  CIy4yailHOro
coOBITHS; yMeHue BBIYHCIISATD
BEPOSITHOCTH C UCII0JIb30BaHUEM
rpaUyeckux  METOJO0B; IPHUMEHATH
(bopMyIIbl  CIIOKEHUST M YMHOXKEHUS

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI

u  GopMylbl TpU pELICHUU 3ajad;
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OIICHUBATh  BEPOSITHOCTH  peajbHBIX
COOBITHH; 3HAKOMCTBO CO CITy9alHBIMU
BeTMYMHAMU;  yMEHHUE  TPUBOJUTH
IPUMEPHI TIPOSBICHUS 3aKOHA OOJBIINX
qrceNl B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

-  yYMeTh ONEpUPOBATh TOHATUSIMHU:
TOYKa, npsimas, MIJIOCKOCTb,
MPOCTPAHCTBO,  ABYTPAHHBIA  YTOJI,
CKpEIIHBaIOIINecs psIMBIE,
napaieIbHOCTh u
NEPIICHIUKYISIPHOCTD OpsSIMBIX |
IUIOCKOCTEH, YroJl MEXIy TMPSMBbIMH,
Yrol MEXIy TpSIMOH M TUIOCKOCTHIO,
YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE
MEXIY TPSMBIMH, PACCTOSHUE MEXKTY
MJIOCKOCTSIMH; yYMEHHE HCIOIh30BaTh
IIpU PEIICHUU 3a/1a4 U3yYeHHBIC (PAKThI
U TEOpEeMbl TUIAHUMETPUU; YMEHHE
OIICHUBATH pa3Mepsl 00BEKTOB
OKPYKAaloIIero MUpa;

- yMETh ONEPHPOBATH TOHSITHIMU:
MHOTOTPaHHHK, ceueHune
MHOTOTPAaHHHKA, Ky0, TapaJljIeIenuIeI,
npusma, nupamuaa,  ¢urypa
MOBEPXHOCTh  BpAalllEHUs,  IWIHHID,
KOHyC, Imap, cdepa, cedueHus QGUrypbl
BpallleHUs, IIJIOCKOCTh, KacaroIascs
chepsl, MWIMHIpA, KOHYCA, IUIONIAIb
MOBEPXHOCTH  THUPAMHIBI,  MPU3MBI,
KOHyCa, IIWIMHIpA, IUIOMaab cdepsl,
00beM KyOa, PSMOYTOJIBLHOTO
napasuieNienure1a, MupaMuIbl, TPU3MBI,
WIMHApA, KOHyca, Ilapa;, yMEHHE
nU300paxaTth MHOTOTPaHHUKH "
MMOBEPXHOCTHU BPAIIEHUS, UX CEUEHUS OT
PYKH, C  TIOMONIBIO  YEPTEKHBIX
WHCTPYMEHTOB u DJIEKTPOHHBIX
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CPEACTB; YMEHHE pacrio3HaBaTth
CUMMETPUIO B IIPOCTPAHCTBE; yMEHUE
pacrio3HaBaTth MpaBUJIbHbBIC
MHOT'OTPaHHUKHU;

- yMETb ONEPUPOBATh MOHATUAMMU:
JBUKEHUE B IMPOCTPAHCTBE, MOJOOHBIC
Gburypsl B IpoCTPaHCTBE; UCIOJIb30BATh
OTHOILIEHUE TUIOIIAJEH ITOBEPXHOCTEN U
0o0beMOB  MOAOOHBIX  GuUryp Tpu
peleHny 3aaay;

- YME€Th BBIUUCIATH TE€OMETPUUYECKUE
BEMYUHBl (IJIMHA, YTOJd, IUIOIIA/lb,
00BeEM, [LIOMIA/Th MTOBEPXHOCTH),
UCIIONIb3Ysl U3Y4YEHHbIE (QOpMYJbl U
METO/IbI;

- yMeThb ONEPUPOBATh MOHSATUAMMU:
OpsIMOYTOJIbHAsE CUCTEMA KOOPJAHHAT,
KOOPJAUHATHI TOYKH, BEKTOD,
KOODAMHATBI ~ BEKTOpa,  CKAJISIPHOE
MIPOU3BEACHUE, YTOJ MEXKY BEKTOPAMU,
cyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa HA 4YHUCJIO; HAaxOIWTb C
IIOMOLIBIO M3YUYEHHBIX dbopmyn
KOOPJIMHATHI CepeaUHBI OTpe3Ka,
pacCTOsSIHUE MEXIY JBYMsI TOUKAMU;

- yMeTh BbIOMpaTh  MOJIXOJSALIUMN
W3YUYCHHBIA  METOA ISl PElIeHUs
3a71a4M, Pacrno3HaBaTh MAaTEMATHYECKUE
bakThl ¥ MaTeMaTU4YeCcKhe MOJEN B
MPUPOIHBIX u 0OIIECTBEHHBIX
SIBJIEHUAX, B  HCKYCCTBE, yMEHHE
MPUBOJUTH MPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTUYECKOW HAYKHU.

- yMETb ONEPUPOBATh MOHATUAMMU:

ompejieNieHue,  aKCMoma,  TEeopema,
CJIEJICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHUIJIHHBIC
bopMyITUPOBKHY; YMEHHE




dbopMyIUpOBATH oOpaTHOE u
IIPOTUBOIIOJIOKHOE YTBEPXKICHHE,
IIPUBOIUTH MIPUMEPHI U KOHTPIPHUMEPBI,
UCTIONIb30BaTh METOJ] MaTeMaTH4YeCKOM
WHAYKIIMHA, TIPOBOJUTH JIOKa3aTeIbHBIC
pacCyXAeHHs TIpU pelICHWH 3ajad,
OIICHUBATh JIOTUYECKYIO TPaBUIHLHOCTH
pacCyKIeHUN;

- yYMeTh OICPUPOBATH IOHATHUSIMHU:
MHO>KECTBO, TMOJIMHOMXECTBO, OINEPAIUN

Hanja MHOXXECCTBAMU, YMCHHC
HCIIOJIB30BAaThH TCOPETUKO-
MHO>XECTBCHHbBIN ariIapar JJIA

ONMCAaHUS peaJbHBIX IPOLECCOB U
SBJICHUW TpU pEIIeHUH 3a7a4, B TOM
qHClie U3 APYTUX YUeOHBIX TPEIMETOB,

- YMETh ONEpPUPOBATh MOHATUSAMU: Tpad,
CBsI3HBIN Tpad, nepeBo, UK, rpad Ha
IUIOCKOCTH;  yMEHHME  3aJaBaTb U
OINMCHIBATh rpagpsl pa3IMYHbIMU
crocobamu; HCIONIb30BaTh Ipadsl Ipu
pelleHny 3ajad4;

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHSTUSMU: COYETAHUE, MEPECTAHOBKA,
4UCII0 COYETAHUH, 4UCI0
nepecTaHoBoK;  OumHOM  HbroTOHA;
YMEHHE TPUMEHATh KOMOWHATOPHBIE
(GakThl U pacCcyXKIeHUs i1 PELICHUs
3ajay;

-yMeTh  OMNEepUPOBATH  MOHATUSIMHU:
HaTypaJbHOE 4YHUCJO, LIEJ0e YHCIIO,
OCTaTOK IO MOJYJI0, PalMOHAIBLHOE

qucCiio, HppalOHAaJIIbLHOC quclio,
MHOKCCTBaA HaTypaJIbHBIX, OCJIbIX,
PpalluOHAJIbHBIX, I[CﬁCTBHTCJILHBIX

YHCeJl; YMEHHUE UCIOIb30BaATh MIPU3HAKU
JICIIMMOCTH, HanMEHBIIINN oO0mmit
NEJIATEIh W HaWMeEHbIllee  o0Iee
KpaTHoe, anroput™m EBkimma mpu
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pelieHnu  3aJady;  3HAKOMCTBO  C
Pa3INIHBIMU TIO3UIIMOHHBIMH
CUCTEMaMH CUUCIICHUS;

- yMeTb CBOOOJHO  OIEPHPOBATH
HNOHATUSMHM:  CTENeHb C  IEJIbIM
mokaszarejieM, KOpeHb HaTypaJbHOU
CTETIEHU, CTENEeHb C PaAlMOHAIbHBIM
MOKa3aTeNeM, CTETEHb C
JIEVCTBUTEIbHBIM (BEIIECTBEHHBIM)
nokasaresiem, Jorapupm 4ducia, CUHYC,
KOCMHYC M TaHI€HC IPOU3BOJIBHOTO
LV (WER

- yMETb ONEpUPOBATh TMOHATHIMU:
TOX/IECTBO, TOXKIECTBEHHOE
npeobpazoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHHU U
HEPABEHCTB, PaBHOCUIILHOCTD
YpaBHEHUH, HEPABEHCTB M CHUCTEM,

panoHasbHbIE, UppaIlMOHAIILHBIC,
MoKa3aTebHbIE, CTETICHHEIE,
JorapumMuyecKue,

TPUTOHOMETPUIECKUE ypaBHEHUS,

HEPAaBEHCTBA W  CHUCTEMBI; YMEHUE
pelarb ypaBHEHUs, HEPABEHCTBA U
CACTEMBI C IIOMOLIBKOD  PA3JIMYHBIX
IIPUEMOB; pearb ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C NTAPaMETPOM;
IIPUMEHSTh YpPaBHEHUs, HEPABEHCTBA,
170:¢ CUCTEMBI JUIS peleHns
MAaTEMAaTHYECKUX 3aJad U 3a7a4 U3
pasmUYHBIX ~ oOyacTeld  HAyKu W
peabHOM )KU3HU;

-yMETh cBOOOIHO OIepUPOBATH
MOHATUSIMU: rpaduk GbyHKIMH,
obpatHass  QyHKOMS,  KOMIIO3UIUS
byHKIUH, JUHEeWHas byHKIWMA,

KBajgpaTuyHasi (QyHKIUS, CTENeHHas
GyHKIMS ¢ [eIblM  MOKa3aTeseM,
TPUTOHOMETPHUECKHE byHKIUH,
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oOpaTHbIe TPUTOHOMETPHUECKHE
byHKIHMH, noKa3aTebHas U
norapudmuueckas (QyHKIUH, yMEHHE
CTpOUTh IpauKu PYHKIUM, BHIITOIHATD
npeodpazoBanusi rpaduKoB PYHKIINIA;

yMEHHE UCIIOJIb30BaTh rpauku
(GYHKIMI U1 U3y4yeHUs IMPOLECCOB U
3aBHCHUMOCTEH TMpHU pPELICHUH 3aJad U3
Ipyrux y4eOHBIX TPEAMETOB H U3
peanbHOU YKU3HU, BBIpAXXaTh
dopMynaMu  3aBUCUMOCTH  MEXAY

BEJIMYMHAMU;

yMEHUue CBOOOJIHO OIEpUPOBATh
HNOHATHAMU: YETHOCTH byHKIMH,
NIEPUOANYHOCTD byHKIMH,
OTPaHUYEHHOCTh byHKIMH,

MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
byHkmy, HanOoJblliee U HaHMEHbILIEe
3HauYeHHUs] (PYHKIIMM Ha TPOMEKYTKE;
yMEHUE  TPOBOJUTH  HCCIEI0OBAHUE
byHKIUY;

YMEHHE HCIOJb30BaTh CBOMCTBA H
rpapukn  GyHKOME NS pelIeHus
ypaBHEHUH, HEPaBEHCTB U 3a1ady C
napaMeTpamu; n300paxarhb Ha
KOOPJIMHATHON TUIOCKOCTH MHOECTBa
pEUIEHU YpaBHEHNM, HEPABEHCTB U UX
CUCTEM;

- yMeTb CBOOOJHO  ONEpUpPOBATh

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

reOMETPUYECKass MPOrPECCUsl; YMEHUE
3aJaBaThb IIOCIICOOBATCIIBHOCTHU, B TOM
YUCJe C ITIOMOLIBIO PEKYPPEHTHBIX
dopmyu;

- YMETb OIIEpUPOBATH IOHATUSMU:
HCTIPCPBIBHOCTDb beHKI_II/II/I, ACUMIITOTHI
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rpaduka ¢GyHKIMU, TEepBasi U BTOpas
IPOU3BOIHAS byHKIIH,
TreOMETPUUECKUNA U (PU3HUECKUN CMBICIT
IIPOU3BOJHOM, nepBooOpa3zHas,
ONpEACNCHHBbI  MHTErpajl;  yMEHHE
HaXOAUTh ACHUMIITOTBI rpaguka
GyHKIMY; yMEHHE BBIUUCIIATh
IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMMO3ULIMU  (QYHKIHH,
HaXOAWTh YpPaBHEHUE KacaTeIbHOM K
rpaduky QyHKIUY;

YMEHHE MCIOJIb30BaTh MPOU3BOAHYIO
Ul HMcchenoBaHus — (QyHKUMH, I
HaXO0XJIEHUS HAWIy4dllero pelIeHus B
NPUKJIATHBIX, B TOM YHCJE COLHAIbHO-
IKOHOMHUYECKUX u buznyeckux
3aja4ax, Ui ONpeNeseHUs] CKOPOCTH U
YCKOpPEHUS; HAaXOAWUTh IUIOIIATUd U
00beMBI (QUTYp C TTOMOIILIO UHTETPasa;
IPUBOJUTH IPUMEPBl MaTEMaTUYECKOTO
MOJIETTUPOBAHUS C OMOUIBIO
i epeHInaTbHBIX YPaBHEHUH;

- YMeTh ONEpUPOBATH TOHATUSIMHU:
KOMIUIEKCHOE ~ YHCIIO, CONPSDKEHHBIE
KOMIUIEKCHBIE ~ 4YHClla, MOAYylb U
apryMeHT KOMIUIEKCHOIO 4yHcia, popma
3anucu KOMIUIEKCHBIX qucen
(reomeTpuyeckasi, TPUTOHOMETPUYECKAS
U anredOpanyeckas); yMeTb IPOU3BOAUTD
apudmeTnueckue NEUCTBUA C
KOMIUIEKCHBIMU YHCJIaMH; TPUBOAUTH
IPUMEPHI UCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCEIL;

- yMeTb  CBOOOJHO  ONEPUPOBATH
HNOHATUAMHU: CpellHee apu(METUYECKOE,
MeAMaHa, HauOOoJbllIee W HAaUMEHbIIEE
3HAYCHMUS, pa3Max, aucrepcus,
CTaHIapTHOE OTKJIOHEHHE IS
OMMCAHUS YHUCJIOBBIX JTAHHBIX; YMEHHE
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HCCIIEIOBATh CTAaTUCTHYECKUE JAHHBIC,
B TOM 4HClI€ C IPUMEHEHUEM
rpauIecKuX METOJIOB U DJICKTPOHHBIX
cpenctB; Tpaduuecku  HMCCleoBaTh
COBMECTHbIE HAOJIOJEHUS C TMOMOUIBIO
IUarpaMM pacCeUBaHUA W JIMHEMHOU
perpeccuu;

- yMeTb  HaxoAUTh  BEPOSTHOCTHU
coOBITHI c UCIIOJIb30BaHUEM
rpau4IecKuX METOJIOB; MPUMEHSITH JJIS
pemerus 3ama4 GOpMyIIbl CIOKEHUS U
YMHOXXEHHSI BEPOATHOCTEH, GopMyy
MTOJTHOM BEPOSITHOCTH, bopmymy
bepnyniu, xkoMOuHaTOpHBIE (aKThl U
GbopMyJIBI,  OIIEHUBATh BEPOSTHOCTH
peanIbHbIX COOBITHIA; YMEHHE
ONEpPUPOBATh TMOHATUSIMU: CIy4dailHas
BEJINYMHA, pacnpeneneHue
BEPOSITHOCTEM, MaTeMaTU4YECKOE
O0XMJaHUE, NHUCHEPCUS M CTAHAAPTHOE
OTKJIOHCHUE CJIy4YalHOW  BEJIMYMHBI,
GbyHKIMKA pacnpenesieHus U TIOTHOCTH
PaBHOMEpPHOIO,  IOKAa3aTEIbHOTO U
HOPMAJIBHOTO PACHPEAECICHUN; YMEHUE
UCIIOJb30BaTh  CBOWMCTBA  M3YUYEHHBIX
pacrpelieieHud ISl pelleHUs 3ajad;
3HAKOMCTBO C TMOHSTUSMH: 3aKOH
OOJBIINX YHUCEJ, METOJbI BHIOOPOYHBIX
UCCIICOBAHNUM; YMEHUE IPUBOIUTH
PUMEPHI TIPOSBIICHUS 3aKOHA OOJBIIIX
YuCcel B MPUPOTHBIX W OOIIECTBEHHBIX
SIBJICHUSAX;

- yMeTb CBOOOJHO  ONEpUpPOBATh
MOHATUSIMU: TOYKA, MpsIMasi, MIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUU
yIoJl, IBYTPaHHbIN yToOJl, TPEXTPaHHbIN
yIoJl, MEPECEKAIOIINECS, MTapaAJIICIbHbIC
151 CKPEIIMBAIOIINAECS MpsiMbIE,
MapaJUIEIbHOCTh u
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NEePIEHANKYIIPHOCT  TPSAMBIX |
TUTOCKOCTEH, Yrojl MEXAy IMPSIMbIMH,
yroll MEXIy TPSMOW H IUIOCKOCTBIO,
yrojl MeXIy IUIOCKOCTSIMH; YMEHUE
UCTONb30BaTh MPU PELICHUH 3a]ad
u3yuyeHHble  (GaKTBl U TEOPEMBI
IUIAHUMETPUH;  YMEHHE  OLEHHUBATh
pa3Mepbl OOBEKTOB B OKpPYXaloIIeM
MHUpE; yMEHUE OIIEPUPOBATH
NOHSATUSIMA: MHOTOTPAHHUK, CECUCHHE
MHOTOTpaHHHKA, PaBUIIBHBIN
MHOTOTpaHHHK, MpHU3Ma, [HPaMH[A,
¢urypa W TOBEPXHOCTh BpAIICHHUA,
IUIMHAP,  KOHyC,  Imap,  cdepa,
pa3BepTKa  MOBEPXHOCTH,  CECUCHHUS
KOHYyCa ¥ [WJIMH/PA, TapaJUICIbHBIC OCH
WIM  OCHOBAHHWIO, CEYeHHWe IIapa,
IUIOCKOCTh,  Kacatomascsi  cdepsl,
IIIMHAPA, KOHYCa; YMEHHE CTpPOHTH
ceueHHue MHOTOIpaHHHMKa, H300paxaThb
MHOT'OTPaHHHKH, ¢burypsl u
MIOBEPXHOCTH BPAIICHHS, UX CEUCHUS, B
TOM 4YHCIIE C TIOMOIIBIO DJIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHSATh CBOICTBA
F€OMETPUYECKHUX duryp,
CaMOCTOSTENILHO dbopmynrpoBaTth
OmpeneieHnss  u3ydaemblx  uryp,
BBIJIBUTaTh TUIOTE3bl O CBOWCTBaX H
NpU3HAKaX TeOMEeTpUYecKux uryp,
00OCHOBBIBATh WJIM OIPOBEPraTh UX;
YMEHHE TPOBOJIUTH KIIACCHU(PHUKAIIIO
Guryp TO pa3NTUYHBIM TPHU3HAKAM,
BBITOJIHATH HE0OX0IUMbIe
JOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeTh CBOOOJHO  ONEPUPOBAThH
HOHATUSAMU: TIJIOUIaAb (QUTYphl, 00bEM
(Gurypsi, BeIMUnHA yIiia, PAaCCTOSIHUE OT
TOYKA JIO IUIOCKOCTH, PAacCTOSHUE
MEXIY TPSIMBIMH, PACCTOSHHE MEXIy
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TIJIOCKOCTSIMH, IO h chepsl,
IJIOMAh  TOBEPXHOCTH  TMHUPAMUJIBI,
IpU3MbI, KOHYyCa, IIWJIMHIpPA, OOBEM
KyOa, IPSIMOYTOJILHOTO
napajienenuneaa, TupaMmuabl, PU3Mbl,
UUWIMHApPA, KOHyca, Ilapa; YMEHHeE
HAXOJIUTh OTHOILIEHUE 00BbEeMOB
no1I00HBIX (QUTyp;

- yMeTb CBOOOJHO  OMEpPUPOBATH
MOHSATUSIMU: JIBIKCHHE, TapalIeIbHBINA
NepPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
POCTPAHCTBE, MOBOPOT,
npeodpa3zoBaHue MOM00Us, TMOAOOHbBIC
burypsl; yMEeHHE pacrno3HaBaTh paBHbIE
U TO0J00HBIE (PUTYpBI, B TOM YHUCIE B
IpUpPOJE, HWCKYCCTBE, apPXHUTEKTYpPE;
yMEHHUE HCTOJIb30BaTh T€OMETPUUECKUE
OTHOIIEHUSI, HAXOUTh T€OMETPUUECKUE
BEUYUHBl (IJIMHA, YTOJd, IUIOIIA/lb,
00beM) TIpU pelIeHrud 3ajad U3 JPyTrux
y4eOHBbIX MPEIMETOB M U3 pealbHOU
KU3HH,

- yMeTb CBOOOJHO  OMEpPUPOBATH
MOHATUSIMU: TIPSIMOYTOJBHAS CUCTEMA
KOOpJIMHAT,  BEKTOpP,  KOOPJAMHATHI
TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEJACHUE BEKTOpa Ha
YHCIIO, Pa3NI0KEHHE BEKTOpa 1o 0as3ucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE
IPOU3BEIICHUE, YTOJI MEXTy BEKTOPAMU;
YMEHUE WCIOIb30BaTh BEKTOPHBIA W
KOOPJIMHATHBIA METOA IS PEeUICHUs
reOMETPUYECKUX 3aJlay U 3aJlay APYyTuxX
y4eOHbIX  MpPEJAMETOB;  ONEPUPOBATH
MOHATUAMU: MaTpuua 2x2 u  3x3,
OTpeeIUTENb MaTpPUIIbL,
TEOMETPUUYECKHUI CMBICTT OTIPECITUTEIIS;
- yMETh MOJEINPOBaTh pPEabHBIE
CUTyallil Ha S3BIKE MAaTeMaTHKU;
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COCTaBIIATb  BBIPAKEHMS, YPABHEHUS,

HCPAaBCHCTBA n ux CHCTCMBbI 1o

YCIJIOBHIO 3a]1a4u, HCCIIEIOBATh
MOCTPOEHHBIE MOJIeNn C
UCIIOJIb30BAaHUEM amnmnapara aiareOphl,
UHTEPHPETUPOBATH MOJTyYeHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHUYECKHE
MOJIEIM C TOMOIIBI0 T€OMETPUUYECKUX
MOHSATUM U BEJTMYUH, PEIIaTh CBSI3aHHbIC
C HHUMHM  TpPaKTHYECKHE  3aJlayu;
COCTaBJIAITh BEPOSTHOCTHYIO MOJENIb U
UHTEPHPETUPOBATH MOJTyYeHHBIN
pe3yabTaT; peuiaTh NpUKIagHbIe 3aa4u

CpCaACTBaAMM MAaTEMATHYCCKOI'O aHaJIn3a,

B TOM quCIe COIIMATBHO-
DKOHOMHYECKOTO M (PU3UUYECKOTO
XapakTepa;

- yMEHHWE BHIOWpPATH TOJIXOJSIINN
METO/T U peleHus 3a/1a4u;

INIOHNMMAaHHUEC 3HAYMMOCTH MAaTCMAaTHUKH B
HN3YUYCHUHU IIPUPOIHBIX U 06IHCCTBCHHLIX

MPOLIECCOB W SIBIICHUU, YMEHUE
pacrno3HaBaTh IPOSIBIICHUE  3aKOHOB
MAaTEMAaTHKH B HMCKYCCTBE, YMEHUE

MPUBOJAUTH NPUMEPHI MAaTEMaTHUYECKHUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTUYECKOW HAYKHU

B  oOmactu  1eHHOCTM  HAy4HOIO
NO3HAHUS:

-c(pOpMHUPOBAHHOCTh  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH1 u
00111eCTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha Masore KYJIBTYD,

CIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO
MECTa B MOJUKYIBTYPHOM MUDE;

- COBEpPUICHCTBOBAHWE A3BIKOBOM U
YUTATENBCKON KYJIBTYPbl KaK CpEICTBA
B3aUMOJECUCTBUA MEXIAY JIOJbMU U

- yYMeTh ONEpUPOBATh TOHATUSIMHU:
panuoOHaJIbHAS byHKIHS,
nokasaTenbHas (PYHKIMs, CTEleHHas
byskus, norapupmMudeckas QpyHKIUL,
TPUTOHOMETPHUECKHE byHKIHH,
oOpaTHble (PYHKIHMH; YMEHHUE CTPOUTH
rpaduku W3YUYEHHBIX GyHKIUH,

UCIIOJIb30BaTh TpaduKku NpU HU3yUYECHUU

IIPOLIECCOB WM 3aBUCHUMOCTEM, IIpHU

pelieHnu 3aJad U3 JPYruX Y4eOHbBIX

IPEeAMETOB W 337a4 M3 peajJbHOM

KU3HU; BBIPAXaTh bopmymnamu
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IMO3HAHHWA MUPaA,

- OCO3HaHUE€ LEHHOCTH HAY4YHOM
NEATEIIbHOCTH, TOTOBHOCTh
OCYIIECTBJIATH IPOECKTHYO U
UCCIIEN0BATENBCKYIO NEATEbHOCTD
WHJVMBUAYAJIBHO U B IPYyMIIE.

OBnaneHue YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMHA:

B) paboTa ¢ mHpOpMAIIHEH:

- BIAQJETh HAaBBIKAMU  IOJYy4YECHUS

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

IIOMCK, aHaau3, CHUCTEMAaTU3aLUI U
WHTEPIIPETALNI0 uH(popManuu
Pa3JINYHBIX BHJIOB 51 bopm
IIPEACTABIICHHUS;

- CO3JaBarb TCKCTbI B Pa3/IMYHbIX

dopMaTtax Cc y4eTOM Ha3HAUCHUS
uHPOpMAIIMU W LEJICBOM ayIdUTOPHH,
BBIOWpas ONTUMAJILHYIO bopmy
MIPEICTABIICHUS ¥ BU3YaTH3allnN;

- OTICHUBATh JIOCTOBEPHOCTH,

JCTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C
COOTBCTCTBHUC IIPABOBBIM W MOPAJIBHO-

9TUYCCKHUM HOpPMaMm;,

- UCIOJIL30BaTh cpencTBa
UH(OPMAITMOHHBIX "
KOMMYHUKAIITMOHHBIX ~ TEXHOJIOTHMHA B
perieHuH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX 5
OpraHU3AIMOHHBIX 3a7a4 c
COOJIFOIEHUEM TpeOoBaHMI
OPrOHOMHKH, TEXHHKU O€30MacHOCTH,
TUTHEHEI, pecypcocOepereHus,

NPAaBOBBIX M JTUYCCKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;
- BIIAJCTh HAaBBIKAMU DPACIIO3HABAHUS U

3aIUTHI uH(pOopMaLuy,

3dBUCUMOCTHU MCIKAY BCINIHNHAMM,

- YMeThb ONEpUPOBATH MOHATUSIMHU:
TOKJECTBO, TOKECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUH H
HEpPaBEHCTB, PaBHOCHJIBHOCTD
yYpaBHEHHI, HEPABEHCTB M CHCTEM,
paloHaIbHbIE, UppalMOHATIEHBIE,
noka3aTresbHbIE, CTETICHHBIE,
aorapudmuyeckue,

TPUTOHOMETPHUECKHE ypaBHEHHUS,

HEPAaBEHCTBA M CUCTEMBI; YMETh peIIaTh
ypaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C
MOMOIIBI0  Pa3ITUYHBIX IPUEMOB;
pemiath ypaBHEHHUS, HEPAaBEHCTBA W
CHUCTEMBI C TIApaMeTPOM; MPUMEHSTH
ypaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI
JUTSl PEIICHUST MaTEeMAaTHYeCKUX 3a7a9 U
3a/la4 U3 pa3IUYHbIX 00JacTeil HAyKH U
peanbHOM KU3HU;

- yMeTh CBOOOJHO  OINEPUPOBATH
MOHSATUSIMU: JIBI)KCHHE, TapalIeIbHBIN
NepPeHoOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue TMOAO00HUS, TOIO00HBIC
burypsl; yMeTh pacro3HaBaTh PaBHBIC U
nofgoOHble (UTYpBl, B TOM YHCIIE B
NpUpOJIe, HCKYCCTBE, apPXUTEKTYPE;
YMETh HCIIOJIb30BaTh T'€OMETPHUYECKHE
OTHOIIIEHUS, HAXOUTh T€OMETPUUECKUC
BETUYWHBI (IJIMHA, YTOJ, IUIONIA/b,
00beM) Mpu penieHu: 3a1ad U3 APYTUX
y4eOHBIX TIPEAMETOB W W3 pPeaTbHOMU

KHU3HHU
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UH(GOPMaLMOHHON 0€30MacHOCTH

JNYHOCTH

B o0nactu yXOBHO-HPAaBCTBEHHOTO
BOCITUTAHUSL:

-- c(OPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHMS, ITUYECKOTO TIOBEACHUS,

- CIIOCOOHOCTH OIIEHMBATh CUTYAIHIO U
PUHUMATH

OCO3HAaHHBIC peIICHUA,

OPUCHTHUPYSICh Ha MOPAJIEHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaaa B
MIOCTPOCHUE YCTONYHUBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIICHHWE K CBOUM
poauTensM W (WIM) APYTUM YJIeHaM
CEMbH, CO3JaHHI0 CEMbU Ha OCHOBE

OCO3HAHHOTO  NPUHATHA  LEHHOCTEN
CEMEMHOM JKM3HHM B COOTBETCTBUU C
TpaauiusaMu HapoaoB Poccuu;
Osnanenue YHUBEPCATbHBIMU
pEryISTUBHBIMU ICHCTBUSMMU:

a) caMOOpraHu3aIus:

- CaMOCTOATCIIBHO OCYIICCTBIIATD
IMO3HABATCIIbHYIO ACATCIIBHOCTD,
BBIABJIIATDH HpO6HeMBI, CTaBHUTb n

(dopMyaHrpoBaTh COOCTBEHHBIE 331a4H B
00pa3oBaTeNIbHOM  JESATETBHOCTH U
KU3HEHHBIX CUTYallUsX;

- CaMOCTOATENBHO COCTaBIATH IUJIaH
npobyieMbl ¢

peHICHUA y4yeTOM

UMEIOLINXCSA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
Croco0CTBOBaTh  (DOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW DJPYAUIMH B
pa3HbIX 001acTsIX 3HAHWH, MOCTOSHHO
NOBBIIIATH CBOW OOpa30BaTeIbHBIA U
KyJbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpUEMbl pedIeKcuu Ass

- yYMETb OIIEpUPOBATh NOHATHIMMU:
palMOHAJIbHBIE,
II0Ka3aTeJIbHbIE,

JorapumMuyecKue,

HppalliOHAJBHEIC,
CTCIICHHBIC,

TPUT'OHOMCTPHUICCKUC YPaBHCHUA n

HCPABCHCTBA, UX CUCTCMbI;

IIOHATHUAMMU:

- yMETb ONEpPUPOBATH

MHOTOTPaHHHK, ceueHune
MHOTOTpaHHHKA, Ky0, mapayienenumnesn,
npusma, nupamuaa,  ¢urypa
MOBEPXHOCTh  BpAlllEHUs,  IWJIMHID,
KOHyC, Imap, cdepa, cedueHus QGUrypbl
BpallleHus, IJIOCKOCTh, Kacaromascs
chepsl, MWIMHIApA, KOHYCA, IUIONIAIb
MOBEPXHOCTH  TMHUPAMHIBI, MPU3MBI,
KOHyca, IWIMHApA, TUIomanb chepsi,
00beM KyOa, IPSMOYTOJBLHOTO
napasuieNienune1a, MupaMuIbl, TPU3MBI,
WIHHIPA, yMCHHE

KOHycCa, Ilapa;

U300paxaTh MHOTOTPaHHUKHU u

IMOBCPXHOCTHU BpalICHUA, UX CCUYUCHUS OT

PYKH, C  TOMOIIBK0  YEPTEKHBIX
UHCTPYMEHTOB U DIIEKTPOHHBIX
CPEICTB; YMEThb pacro3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE; YMETh
pacro3HaBaTh IIPaBUJIbHBIC
MHOT'OI'PaHHHUKH;

- YMETb ONEPHUPOBATH MOHIATHIMU:

npsAMOYTroOJIbHasA CUCTCMa KOOpPJAWHAT,

KOOPJIMHATHI TOYKH, BEKTOD,
KOODAMHATBI ~ BEKTOPa,  CKAISIPHOE
MIPOU3BEACHUE, YTOJ MEXKY BEKTOPAMU,
cyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHCJIO; HaxXOOuUTh C
OMOILBIO M3YUYEHHBIX dbopmyn
KOOPJIMHATHI CepeIUHbI OTpe3Ka,

pacCTOAHNEC MCIKAY ABYMA TOUYKAMU
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OLICHKH CHUTyalluHd, BBHIOOpAa BEPHOTO
pELICHMS;
- YMETb  OILIEHMBaTb pUCKU U
CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110
UX CHWKCHHIO;

B) SMOLMOHAJIbHBIN

npeanojaralmuii copMUpoBaHHOCTD:

HHTCIIJIICKT,

BHYTPEHHEW MOTHMBALIMM, BKJIIOYAOLIEH
CTpEMJICEHHE K JOCTHXKEHUIO LEIA |
yCIIEXy,
YMEHHE JEHUCTBOBATh, UCXOASA U3 CBOMX

OIITUMHU3M, HWHHIHMATHUBHOCTD,

BO3MOKHOCTEM;
- OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTH
MMOHUMATh AMOIIMOHAJIBHOE COCTOSHUE

IpYyTHX,
OCYILIECTBIECHUN

YYUTHIBAThH ero npu
KOMMYHUKAIHH,
CIOCOOHOCTP K COYYBCTBHIO U
COIIEPEIKUBAHHIO;

- COLMAJIBHBIX HaBBIKOB, BKJIFOUYAIOIINX

CIIOCOOHOCTh BbICTpaBaTb OTHOIICHHA

C JpyrMMU JIIOJbMH, 3a00THUThCH,

OpOSIBIISATh  MHTEpEC M paspemiarhb

KOH(IUKTHI

TOTOBHOCTD K CaMOpa3BHUTHUIO, | - YMETh ONEPUPOBATh MOHATUAMHU:
CaMOCTOSATEIbHOCTH U | CIy4allHBId  ONBIT W CIydYaifHoe
CaMOOTIPEIETICHHUIO; COOBITHE, BEPOSTHOCTH  CIIy4allHOTO
-OBJIaJICHHE HaBBIKAMU y4eOHO- | COOBITHS; yMeTh BBIYUCIISATH
UCCIIEIOBATENILCKOM,  MPOEKTHOW W | BEPOSTHOCTD C MCIIOJIb30BaHUEM
COLIMATIbHOU JESITeIbHOCTH; rpaguueckux  METOJOB; NPHUMEHATH
OBnanenue YHUBEPCATIbHBIMU | GOPMYJIBI  CIOKEHUST M YMHOXKEHUS

KOMMYHUKATUBHBIMU JE€HCTBUSIMHU:
0) coBMecTHAs JIeITCIIbHOCTD:

- ITOHUMATh "
KOMaHHOH u

HCII0JIL30BaTh
MIpEUMYIIECTBa
WHJUBUAYJIbHOU pabOTHI;

-  [pPUHUMATh LEJIA  COBMECTHOM
NEATEIbBHOCTH,  OPraHW30BbIBATH U
KOOPAMHUPOBATh  JEUCTBUSA IO €€
JOCTHKEHHUIO: COCTaBIIATh IIJ1aH

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
U GopMyIIbI
OLICHUBAThb  BEPOSTHOCTH  PEaJbHBIX
COOBITHII; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU;  YMEHHE  TPHUBOIUTH

Py PpELICHUH 33/ad4;

IIPUMEPBI TTPOSBICHUS 3aKOHA OOJIBIIIX
YHUCENI B MPUPOIHBIX M OOIICCTBCHHBIX
SIBIICHUSIX

CBOOOIHO

- yMeTh OIEPUPOBATH
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NEUCTBUM, paclIpenensaTb poau ¢
y4eTOM MHEHHH Y4aCTHUKOB
o0CcyXmaTh pe3yJabTaThl COBMECTHOU
paboThI;

- KOOPJMHUPOBATH U BBIMOJHATH paboTy
B YCJIOBUSIX PEabHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/JICHCTBUS;

- OCYIIIECTBIISTh MMO3UTUBHOE
CTPAaTErnyeckoe MOBEJICHHE B

Ppa3INYHbIX curyanusiax, IMPOABJIATH

TBOPUYECTBO U BOOOpakeHUE, OBITh
UHUIMATUBHBIM.

OBnaneHue YHHUBEPCAIbHBIMU
PETYJISITUBHBIMU 1EUCTBUSMU:

T') IPUHSITHE Ce0s U IPYTHX JIIOICH:

- TPUHUMATh MOTHUBBI
IPYyTUX

PE3yJIbTAaTOB ACATCIbHOCTH,

U apryMEHTHI

JOJIEU npu aHaJn3e
- IpU3HAaBaTb CBOE IIPaBO M IIPaBO
JPYTUX JIIOJIel Ha OIMOKY;

- pa3BUBaThb CHOCOOHOCTb IIOHHMMATh

MHP C MO3ULIMU APYTOro YE€JIOBEKA

IIOHATHUAMM: CTCIICHDb C OCIbIM

IIOKa3aTejleM, KOPEHb HATypaJbHOM

CTENEHU, CTENEHb C PaIMOHAIBHBIM
[IOKa3aTeseM, CTENEHD c
JIEUCTBUTENHLHBIM (BelIeCTBEHHBIM)
moKasarteljieM, Jorapudm 4Yuciia, CHHYC,

KOCMHYC MW TaHI'CHC IIPOM3BOJILHOI'O

YHUCIIa;

- yMeTb CBOOOJHO  ONEPUPOBATH
HNOHATUSMU: rpaduk byHKIMH,
oOpatHast ~ (QYHKUMS,  KOMIIO3ULUS
byHKIUH, JUHEeWHas byHKIWMA,
KBaJpaTU4Hasi (QYHKLHUSA, CTENEHHAs
¢yHKIMS ¢ LedbIM  [OKas3aTeseM,
TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHbIe TPUTOHOMETPHUECKHE
byHKIHMH, noKa3aTeNnbHas U
ngorapudmuueckas (HyHKUUH; YMETb

CTpOUTh TpaduKu QYHKIIHHA, BHITIOJTHATD
npeodpazoBanus rpaduKoB PYHKIINIA;

- yMETh  WCIONB30BaTh  TIpapuKu
byHKIMA )11 U3Y4SHHUS] MPOIECCOB U
3aBUCUMOCTEH TPU pelieHUuu 3a7ad 3

Ipyrux y4eOHBIX TMPEAMETOB H U3

peanbHOU YKU3HU, BBIpAXXaTh
dopMysaMH  3aBUCUMOCTH  MEXAY
BEJIMYMHAMU;

- CBOOOJIHO OTEPHUPOBATH MOHATHIMU:
(GyHKLIMH, [EPUOAUYHOCTD
(GYHKIMM, OTPaHUYEHHOCTh (YHKIIMH,

YEeTHOCTh
MOHOTOHHOCTh (PYHKIIMH, 3SKCTPEMYM
byHkmy, HanOoJblliee M HAaHMEHbILIEe
3HaYeHHUs (QYHKUUU Ha MPOMEXYTKE;
yMETb  TPOBOJUTH  HCCIIEOBAaHUE
byHKIUY;

- yMeTb WUCIOJb30BaTh CBOWCTBA U
byHKIMA
HEPABEHCTB M 3aJay C

rpaduku
YPaBHEHHUH,

I peuICHUA

napameTpamu; n300pakaTh Ha
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KOOPJIWHATHOM IIJIOCKOCTH MHOXECTBA
pELICHUN YpaBHEHUM, HEPABEHCTB U HX
CHUCTEM

B oGmacTu acTeTHYECKOTO BOCTIMTAHUS:
- DCTETHYECKOE OTHOIICHHE K MHUpY,
BKJIFOUAsl ICTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO  TBOPYECTBAa,  CIIOPTA,
Tpy/a ¥ OOIIECTBEHHBIX OTHOIICHUN;

- CIIOCOOHOCTH BOCIPUHUMATh
pa3InYHbIe BUABI UCKYCCTBA, TPAIUIUH
U TBOPYECTBO AOPYTHX
OLIyIIaTh AMOIUOHAIBHOE

BO3JICHCTBUE HCKYCCTBaA,

CBOCTO 141
HapoJ0B,

- yOeXIEeHHOCTh B 3HAYUMOCTH ISt
JUYHOCTH M OOLIECTBA OTEYECTBEHHOTO
U MHUPOBOTO HCKYCCTBa, STHHUYECKHX
KyJIbTYPHBIX TpPaaWIAA W HAPOIHOTO
TBOPUYECTBA,;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B
pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHUE
NpOSBIISATh ~ KadyecTBa  TBOPYECKOM
JUYHOCTH;
OBnageHue YHUBEpCaIbHBIMHU
KOMMYHUKATHBHBIMH JICHCTBHUSIMU:

a) oOI1IeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO
BceX cepax KU3HU;
- pacro3HaBaTh HeBepOaIbHbIC

cpencTBa oOmeHus, MMOHUMATh

3Ha4YCHUC COLIMAJIBHBIX 3HAKOB,

pacro3HaBaTh MPEATOCHUTKA
KOH(DJIMKTHBIX CUTyalludi W CMSTYaTh
KOH(JIMKTHI;

- Pa3BCPHYTO MU JIOTHMYHO H3JIaraTb CBOIO

- yYMeTh ONEpUPOBATH TOHATUSIMHU:
cpenHee apudmMeTHdyeckoe, MeAUaHa,
HauOoblllee ¥ HAMMEHbIIIEE 3HAYCHHUS,
pasMax,  JOWCIEepCHs,  CTaHJApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa;
yYMEHHE H3BJICKaTh, MHTEPIPETUPOBATH
uHbOpMaIlMI0,  TMPEACTABICHHYIO B
TabIuiax, Ha auarpammax, rpadukax,
OTPaXamuUlyl0  CBOMCTBA  PEaJIbHBIX
IPOLIECCOB U SIBICHUN; MPEICTABIATDH
uH(OPMAITUIO C TIOMOIINBIO TaOIHI U
Iuarpamu; HCCIIEIOBATh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHUCIIE C
PUMEHEHHEM TpaUIecKux METOIO0B U
AIIEKTPOHHBIX CPEJICTB;

- yMETb ONEPUPOBATH MOHATUAMM:
TOYKA, npsMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO,  JBYIPaHHBIA  YIOJI,
CKPEILHBAIOIINECS IIpsIMBIE,
I1apaJuIeIbHOCTh U
NIEPIIEHINKYJIAPHOCTD IIPSAMBIX U

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

- YMETh MCHOJB30BaTh NPH PELIECHUU
3aJa4 M3y4uyeHHbIE (AKThl U TEOPEMBI
IUITAHUMETPUM;  YMEHHE  OLICHUBAaTh
pa3zMepbl 00BEKTOB OKPYKAIOIIEr0 MUpa

TOYKY 3pE€HHs C  HCIOJIb30BaHUEM

SI3BIKOBBIX CPEACTB

- OCO3HAHUE 00y4JarlomuMuUCs | - YMETh OMNEepUpPOBATH  TMOHATUSMHU:
POCCUICKOMN IrpakIAHCKOM | IPAMOYTOJIbHAsE CHUCTEMA KOOPJMHAT,
UJCHTUYHOCTH; KOOPIMHATHI TOYKH, BEKTOP,
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- L[EJICHAITPABIICHHOE pa3BUTHE
BHYTPEHHEW MO3WUIMU JIMYHOCTH Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
HEHHOCTEN Poccuiickon

denepauuu,

HapOJ0B

HUCTOPUYECKUX u
TPaJULINM,
3HAYUMBIX

HallMOHAJIBHO-KYJIBTYPHBIX
bopMHpOBaHUE  CHUCTEMBI
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILMOHHOIO MHUPOBO33PEHUS,
IIPAaBOCO3HAHUS, DKOJIOTUYECKON
KyJbTYpPbI, CHOCOOHOCTH CTaBUTh II€NIU
Y CTPOUTH )KU3HEHHBIE TIAHBI,

B yacTu rpaxxaaHcKoro BOCIUTAHUS:

- OCO3HAHHUEC CBOMX KOHCTHUTYLHOHHBIX

npaB W OO0S3aHHOCTEW, yBaKCHHE
3aKOHA W MMPABOIOPSIIKA;

- MIPUHSITHE TPaIUIINOHHBIX
HALMOHAJIbHBIX, 00IIIeYCIOBEUECKUX
I'YMaHHCTHYECKUX U JIEMOKPAaTHYECKHUX
LICHHOCTEM;

- TOTOBHOCTD IIPOTHUBOCTOSITH
UJICOJIOT U IKCTPEMU3MA,
HaIMOHaIM3Ma, kceHodoouwu,
JUCKPUMHHAIIMA 110  COITMAIBHBIM,
PEIIUTHO3HBIM, PacoBbIM,
HaIMOHAIBHBIM ITPU3HAKAM;

-  TOTOBHOCTb BECTH COBMECTHYIO
JIEeSITEILHOCTD B HHTEpecax

TPaKIAAHCKOTO OOINECTBa, Y4aCTBOBAThH
B caMOyTIpaBIICHUH B
o011eo0pa3oBaTeIbHON OpraHU3alud U
JETCKO-FOHOIIECKUX OPTaHU3aIHIX;

- yMeHHWe  B3aMMOJICHCTBOBATH
COLMAITbHBIMH MHCTUTYTaMH B
COOTBETCTBHM C UX (QYyHKIHAMU WU
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHHTapHOH U
BOJIOHTEPCKOH JIeATEIILHOCTH;

MMaTpUuOTUICCKOI'O BOCIIMTAHUSA:

KOOPAMHATBI ~ BEKTOPa,  CKAISIPHOE
IIPOU3BEACHUE, YTOJ MEXKY BEKTOPAMHU,
cymma

BCKTOPOB, IMPOU3BCIACHNC

Ha HaxoIUuThb C

popmyn
OTpE3Ka,

BEKTOpa
MTOMOIIBIO U3YYEHHBIX
KOOPJIMHATHI CepeIUHbI
paccTosiHUE MEXIY ABYMS TOUKAMU;

YUCJIIO;

-yMETh BBEIOMPATH O IXO AN

W3YYEHHBIM  METOJ IS  pelIeHUs
3a/layy, pacro3HaBaTh MAaTEMATUUYECKUE
bakThl W MaTeMaTU4YeCKHe MOJEIN B
0O0IIIECTBEHHBIX

yMEHUue

MPUPOAHBIX U
SBJIICHUSIX, B
OPUBOAUTH TPUMEPHl MaTEMaTUYECKHUX

HCKYCCTBCEC;

OTKPBITUM POCCUMCKOW W  MHPOBOU
MaTeMaTHYECKONU HAYKH.

- yMETb ONEpPUPOBATh MOHATUAMMU:
CIly4YalHbIA  ONBIT W CIIy4alHOE
coObITHE, BEPOSITHOCTh  CIyYaiHOTO
COOBITHS; yMETh BBIYUCIIATH
BEPOSATHOCTD c UCIIOJIb30BaHUEM
rpau4ecKux  METOJOB, MPUMEHSATH
GOpMyTIBI  CIIOKEHHSI W YMHOXCHUS

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
u GopMylnbl TpU pELICHUU 3ajad;
OLICHWBATh  BEPOATHOCTH  PealIbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4ailHBIMU
BEJIMYMHAMHU;  YMEHHUE  TMPUBOAUTH
IpUMEPHI MPOSIBICHHUS 3aKOHA OOJIBIINX
quced B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX
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- copMHUPOBAaHHOCTh  POCCHUHCKOU
TPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapoay, 4YyBCTBA  OTBETCTBEHHOCTHU
nepen PoawHOM, TropaocT 3a CBOWM
Kpau, CcBOIO PoauHy, CBOM $3bIK H
KyJbTypy, MpPOLIJIOE M  HACTOSAIIEE
MHOI'OHalMOHaJIbHOI0 Hapoaa Poccny;

- LIEHHOCTHOE OTHOILIEHUE K
rOCy1apCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY " IIPUPOTHOMY

HACJICUIO, TAaMITHUKAM, TPaJULUAM
HapoaoB Poccun, noctuxenusm Poccnn
B HayKe, HCKYCCTBE, CTIOpTE,
TEXHOJIOTHUSIX U TPY/IE;

- uaeiHas yOeXKIeHHOCTh, TOTOBHOCTD K
ciykeHntro W 3amure  OrteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

OCBOCHHBIE 00y4aromuMucs
MEXMPEIMETHBIE HOHATHUSA u
yHUBEpCajbHble y4eOHblE JIEHWCTBUSA
(peryJiATUBHBIE, IT03HABATEJIbHBIE,
KOMMYHUKaTHUBHBIE);

- CIIOCOOHOCTH HX HCIIOJIL30BAHUSI B
MMO3HaBaTEIbHOMN u COIIMaIbHOM
MPaKTHUKE, TOTOBHOCTbD K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO y4eOHOM
JeATEeIbHOCTH, OpraHu3alid Yy4eOHOTo
COTPYJIHUYECTBA C MEAAarOrHYeCKUMU
pabOTHUKAMU ®  CBEPCTHUKAMH, K

YYaCTHIO B MMOCTPOCHUU
VHIUBUYAJIbHOU oOpazoBaTebHON
TPACKTOPUHU;

- OBJIaJICHHE HaBbIKAaMU y4eOHO-
HCCJIEN0BATEIILCKOM, IIPOCKTHON U
COIMMAJILHOM JIEITENHbHOCTU

- HE IPUHUMAThH JACHCTBUSI, IPUHOCSIIINE
BpEJl OKPYKAIOIIEH CpeAE;

YMETh
byHKIHS,

OIEPUPOBATH
HEIIPEPBbIBHAS

MOHSTUSIMHU:
byHKIIHA,
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- YMETh MIPOTHO3UPOBATh
HEOIaronpusiTHbIC 9KOJIOTHYECKHE
MTOCJIEJICTBHUS NpeANTPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATH UX;

- pacHIMpUTh ONBIT ACATEIbHOCTHU
HKOJIOTUYECKON HAMPaBICHHOCTH;

- pa3pabarpiBaTh IUIAH  PEIICHUS
npobiieMbl ¢ Y4eTOM  aHalu3a
MMEIOIIUXCS MaTepUaIbHBIX 5|

HeMaTepUAITbHBIX PECYPCOB;
- OCYIIECTBIISATH IIEJICHANPABICHHBIN
IIOMCK IEPEHOCa CPEJICTB M CIOCOOOB
JICHCTBHS B MPO(ECCHOHATBHYIO CPEY;
- yMeThb IEPCHOCUTh 3HAHUSA B
MO3HABATCIIBHYI0O M TPAKTHYECKYIO
00J1aCTH KU3HEICATCILHOCTH;

- mpemiaraTb ~ HOBBIE  TPOCKTHI,
OLICHUBATh HACU C MO3UIMH HOBHU3HBI,
OpPUTHHAJILHOCTH, PaKTHYECKOMH
3HAYUMOCTH;

- JaBaTh OILIGHKY HOBBIM CHTYaIlHsIM,
BHOCHTH KOPPEKTHBBI B JCSITCIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIbTaTOB

HEJIIM

IPOU3BOIHAS, nepBooOpazHas,
ONpEACIICHHBI  HMHTErpaj;  yMETh
HAXOJWTh MPOW3BOIHBIC dJIEMEHTAPHBIX

GbyHKUMNA,  UCHOJB3YS  CIPaBOYHbIE
MaTepHabl; UCCIIeI0BATh B
OpOCTEUIINX Cay4yasx (QyHKIUU Ha

MOHOTOHHOCTb, HAXOJWUThb HaWOOJIbIINE
U HavuMEHbIINE 3Ha4YeHUS (QYyHKIN;

rpaduku
UCTIOJIb30BAHUEM

CTPOUTH MHOTOWIECHOB ¢

amrapara
MaTEeMaTHYECKOTO aHan3a; MPUMEHSTh
MIPOM3BOJHYIO TMPH PEIICHUU 3a/1ad Ha
JIBUKCHHE; pemiaTth

OPUCHTHPOBAHHBIC

MPaKTUKO-
3aJa4m Ha
HauOOJIbIIINE U HANMEHBIINE 3HAYECHUS,
HAa HaxOXICHHE IIyTH, CKOPOCTH U
YCKOpEHUS,
- YMETh OINEPUPOBATH MOHATUSMMU:
JBI)KCHUE B IPOCTPAHCTBE, IMOJ00HbBIC
burypsl B IpoCTPAHCTBE; UCIIOIb30BaTh
OTHOIIIEHUE TUUIOIIAIEN TTOBEPXHOCTEN U

nofo0HbIX  uryp

00BbeMOB npu
peIIeHuH 3a/1a4;

- YMETh BBIYUCIATH TEOMETPUYECKUE
BETUYUHBI (IJIMHA, YTOJ, IUIONIA/lb,
00BeEM, [UIOMIATh MTOBEPXHOCTH),
UCIIOJIB3ySl HW3YYCHHBbIE (OPMYyIBI U

METOIbI

[Ipodeccuonanbupie  (IIK) wu

oO0mue

komneTeHuu(OK), kotopsie

aKTyaTU3UPYIOTCS IPU U3yUYEHUHN YIEOHOM NUCIUTUIMHBL:
OK 01. BriOuparb cnoco0Obl pemieHus 3aaad NpopecCHOHATbHON AEATeIbHOCTH,
NPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiasiTb MOUCK,

aHalM3 M HHTEpHpeTanuio uHGOpMaluy,

HE0OXOAMMOM ISl BBIMOJIHEHUS 3a/1a4 Mpo(heCcCUOHATBHOM NeATeTbHOCTH.
OK 04. D¢ dexTuBHO B3aUMOJICUCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE
OK 09. Ucnonb3oBath WH(POPMAIIMOHHBIE TEXHOJOTHU B MPOoQhecCUOHATLHON

JACATCIBHOCTH.

OK 11. Hcnons3oBaTh 3HaHUA MO (PUHAHCOBOM TI'PaMOTHOCTH, IUJIAHUPOBATH
MPEANPUHUMATENBCKYIO IEATeIbHOCTh B TPO(eccoHanbHoil cdepe.
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1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJbTaThbl OCBOCHUsI Ppaldouei
NPOrpamMMmslI

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO0 KOHCTPYKTUBHOTO «IIU(POBOTO
caena».

JIP 5. JleMOHCTpUPYIOIIMKA MPUBEPKEHHOCTh K POJHOM KYJIBTYpE,
UCTOPUYECKONW TaMSATH Ha OCHOBe J100BUM K PoauHe, pomHoMy Hapoay, manou
pOAVHE, TMPUHATUIO TPAJULMOHHBIX LIEHHOCTEN MHOTOHALMOHAIBHOIO Hapojaa
Poccun.

JIP 6. IlposiBisitolmivii yBaXK€HHUE K JIFOAAM CTapIIEro IOKOJICHUS |
TOTOBHOCTh K YYaCTHIO B COLIMATIBbHOM MOJIEPIKKE U BOJIOHTEPCKUX ABUKECHHUSIX.

JIP 7. Oco3Haromuii OPHOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXKAIOMIUKA COOCTBEHHYIO M UYKYI0 YHUKAJIBHOCTh B Pa3IMYHBIX CUTYalHsIX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP 9. CoOmromatonuii ¥ MPOMAraHIUPYIOMIMK TpaBWiIa 370pPOBOTO U
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYPEKIAIONIHNMN JINOO0 MPE010IeBAIOIINI
3aBHCHMOCTH OT aJIKOT0Jisl, TabaKa, MCUXOAKTUBHBIX BEIECTB, a3aPTHBIX UTP U T.J.
CoxpaHsSONMil NCUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHTYaTUBHO CJOKHBIX WIIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUsX.

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

MaKCHUMaJbHOU yueOHOU Harpys3ku oOydaromierocs — 340 4acoB, B TOM UHCIIE:
ayIMTOpHON ydeOHO# paboThl oOydaromerocs - 322 waca, u3 HUX B (opme
PaKTUYECKON NOArOTOBKH — 80 4acoB; B TOM UYHMCJE MPAKTHYECKUX 3aHATHH - 50
4acoB; KOHCYJIbTAlMK - 12 yacoB, MPOMEXYTOUHAsI aTTeCTalUs- 6 4acoB.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bux yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 340
AynutopHas y4deOHasi padora (o0s3aTesbHbIC Yy4deOHBIe 12
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTHYECKOM MOATOTOBKH 80
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 272
nabopaTopHbie PabOThI
NPAKTUYECKUE 3aHATUS 50
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi paboTa 00y4arierocs (Bcero)
B TOM YHCJIE:
KoHcynpranuum 12
IIpome:kyTouHas arrecTauus B pOpMe 9K3aMeHd 6

26




2.2. TemaTuyecKMi IJIAH U COAEPKAHUE YUeOHOI JUCHUILINHBI MaTeMaTHKAa

HaunmenoBanue Coneprkanne ydeOHOT0 MaTepurana, JabopaTropHbie pabOThl M MPAaKTHYECKUE 3aHITHS, B ToM | O0bem Kompr o6mmx
pa3zaesnoB U TeM yrcie B (hopMe MpaKTHIECKOM MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaronnxcs 4acoB KOMITETEHIIHH
(OK)u
JTUIHOCTHBIX
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 01, OK 02,
Henu u 3anaun 1 Maremartuka B HayKe, TEXHUKE, SKOHOMHKE, NH()OPMALIMOHHBIX TEXHOJIOTUAX U OK 04, OK 09,
MaTeMaTHKH TPH NpaKTUYEeCKOH nesTenbHoCTH. Llenu u 3a1aun n3yueHus: MaTeMaTUKU IPU OCBOCHUU 2/2 OK 11
OCBOEHUU cnenuanbHocTH 10.02.05 O6ecnieuenne nHGOPMAITMOHHOW 0€301TaCHOCTH
CIIEIMaIbHOCTHU ABTOMATHU3HUPOBAHHBIX CUCTEM JIP 5, JIP 9,
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM 4YHcie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJsibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 1.2. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU OK 01, OK 02,
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ensie n 1 PazButHe NOHATHA O YKCIIE: HATYPAIBHOE YUCIIO, MHOKECTBO HATyPAJIBHBIX YHCEII, OK 04, OK 09,
panuoHaIbLHEIE 11€J710€ YUCJI0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS P00k, ACCATUIHAS IPOOD, OK 11
yucia CMEIIaHHOE YHUCIIO, PAIMOHATLHOE YUCIIO, MHOXKECTBO pallnoOHaNIbHEIX yncen. [lepeBox | 2/0
OOBIKHOBEHHOM JIpOOHU B MEPUOAMYECKYIO ACCITHUHYIO, U HA00OPOT, MEPUOTUIECKYIO
JpoOb B OOBIKHOBEHHYIO. JIP 5, JIP 9,
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHcie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas pabora o0yJaomuxcs
Tema 1.3 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 01, OK 02,
JelicrButensHbie | 1 MHOK€eCTBO IEMCTBUTENIBHBIX YHUCEII, TEOMETPUYECKAsi MHTEPIPETAIUS HATYPATIbHbIX, OK 04, OK 09,
quciia LEJIbIX, PALlMOHAIBHBIX, JEHCTBUTEIbHBIX Yuces. JleCTBUS Hal AEHCTBUTENbHBIMU 6/0 OK 11
yycliaMu. Pernienue 3agad ¢ HCIONB30BaHUEM CBOMCTB YMCEI U CHCTEM CUHCIICHHS,
JETMMOCTH, JI0JIeH M 4acTe, MPOIIEHTOB, MOAYyJIel uncel. JIelCTBUS CO CTENEHIMH, JIP 5, P 9,
(bopMyIIbl COKpAIIEHHOTO YMHOKEHHSI.
JlaGopatopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 1.4 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU OK 01, OK 02,
[IponieHTHBIE 1 [IpocTeie MpOLEHTHI, pa3Hble CIOCOObI MX BhruucaeHUs. CI0XKHbIE TPOLIECHTHI. OK 04, OK 09,
BBIYHMCIICHUS [TponeHTsI B MpoeccroHaNbHBIX 3a/1a4ax CIEeIUaINCcTa M0 HHPOPMAIIHOHHBIM 2/2 OK 11

cUCTeMaM
JlaGopaTopHbie pabOThI * JIP 5, JIP 9,
[TpakTHyecKue 3aHATHUS], B TOM 4YHcie B (hopMe MPAKTHUECKON MOJTOTOBKH *[*
KoHTpoJibHBIE PabOTHI
CamocrosiTenbpHas paboTa 00yJaromuXcs:

Tema 1.5 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
YpaBHeHHﬂ u 1 Pemenne 3a1au Ha ABMIKCHHE ¥ COBMECTHYIO pa0OTy, CMECH M CILIABHI C TIOMOIIBIO OK 04, OK 09,
HEpaBEHCTBA. JMHEHHBIX, KBAIPATHBIX ¥ APOOHO-PAIMOHATIFHBIX YPAaBHEHHUH M UX CHCTeM. Perenue 4/0 OK 11

Cucremsl 3aJ1a4 ¢ TIOMOIIBIO YMCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW MIEPEMEHHOMH, C

ypaBHEHHiT IpUMEHEHUEM M300pakeH s YHCIIOBBIX IPOMEKYTKOB. [IpaKTHKO-OpPMEHTUPOBAHHEIE JIP 5, JIP 9,

3a/1a4¥ COIMATbHO-DKOHOMHYECKOT0 TPOdHUIIs.

JlaGopaTopHbie pabOTHI
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[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas pabota 00ydaromuxcs *
Tema 1.6 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
I'eomerpus Ha 1 Buas! muiockux GuUryp u ux miomais. OK 04, OK 09,
TJIOCKOCTH [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H B KYPCE T€OMETPUHU HA MIIOCKOCTH 2/0 OK 11
JlaboparopHbie pabOTHI *
[IpakTUdeckue 3aHATH, B TOM YUCIE B OPME MPAKTHYECKON TTOJATOTOBKU JIP4, JIP7, JIP9
PenieHue 3a1a4 Ha IOBTOPEHHUE 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pazgen 2
KopHn, crenenn 46
U JIorapudMbI
Tema 2.1 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 4 OK 01, OK 02,
Kopens n-oii 1 OrmpezierneHne KOpHs N-0ii CTerneH:, apu()METHUSCKOTO KOPHS N-0if CTereHH, cBoicTBa | 4/2 OK 04, OK 09,
CTEIICHU U €r0 KOpHEW. Beruucienue u cpaBHeHrE KOpHEN. BBINMOTHEHNE pacyeToB C paiMiKaIaMH. OK 11
CBOMCTBA [TpaKTUKO-OPHEHTUPOBAHHbIE 33/1a4l CIIEHUAINCTA [0 HH(OPMAIIMOHHBIM CUCTEMaM
JlaGopaTopHbie pabOThI * JIP5, JIP8, JIP9
[TpakTHyecKue 3aHATHUS], B TOM YHcie B (hopMe MPAKTHUECKON MOJTOTOBKH *[E
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 2.2 Copepxanue yueOHOro Matepuaia, B TOM 4ucie B popMe MPaKTUYECKOM MOArOTOBKU 6 OK 01, OK 02,
Crenens ¢ 1 OnpeienieHre CTENEHN ¢ PAlMOHAIBHBIM U I€HCTBUTENLHBIM MoKasareneM. CBoMCTBa OK 04, OK 09,
PalMOHAILHBIM 1 CTETCHH C JeHCTBUTEIbHBIM MoKa3areneM. Haxox ieHre 3HaueHHil CTereHeii ¢ 4/0 OK 11
ACHCTBHTCILHBIM panuoHanbHBIMU MoKasarensMu. CpaBHeHHe creneneit. [Ipeodpa3oBanus BHIPaKEHHH, JIPS. JIPS. JIP9
IIOKa3aTeIcM coJepKaliX CTENEHH. ’ ’
JlaGopaTopHbie pabOThI
[IpakTuyeckue 3aHATHUS, B TOM YHcie B (hopMe npakTHIecKoi moarorosku: [Ipeodbpazosanus | 2/0

BBIPOKECHHM, COZEPKALIUX CTETICHHU.

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcst
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Tema 2.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
Crenennas 1 | Crenennas dhyHKImsI, ee CBOHCTBA. 4/0 OK 04, OK 09,
Gynkiusa u ee | JlaGopaTopHbIE pabOThI * OK 11
rpadux TITpakTHyYeCKHE 3aHATHS, B TOM 4YHciie B (popMe NPAKTHYECKON MOATOTOBKH: *[*
KonTponbHble paboTh * JIPS, JIPS, JIP9
CamocrosiTenbHas paboTa 00yJaronuxcs *

Tema 2.4 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 4 OK 01, OK 02,
Uppanmonanbusie | 1 \ Uppammonanbapie ypaBHeHHUs1. CIIOCOOBI UX pelieHUs 4/0 OK 04, OK 09,
ypaBHEHHS JlabopaTopHEIE paboThI * OK 11

[IpakTUyeckue 3aHATHUS, B TOM YKCie B (hopMe MPAKTHUECKONW MOATOTOBKHU: /*
KoHTpoJibHBIE PabOTHI * JIP5, JIP8, JIP9
CamocrosTenbHas pabora 00yJaromuxcs .
Tema 2.5 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 01, OK 02,
HppaunonanbsHseie | 1 | Upparmonansubie HepasencTBa. CriocoGbl HX PElICHHS 2/0 OK 04, OK 09,
HEPABEHCTBA JTaGopatopHbie paboThI * OK 11
[IpakTUyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKON MOATOTOBKHU: )
* JIPS, JIPS, JIP9
KoHTpoJibHBIE PabOTHI
CamocrositenpHas pabora o0yJaomuxcs *

Tema 2.6 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 01, OK 02,
ITokazarenbHas 1 OrmpezeneHue, CBOMCTBA U Tpad K MOKA3aTeNbHON QYHKIMH. DKOHOMUYECKHE pacueTsl | 2/2 OK 04, OK 09,
byHKIUSA C MPUMEHEHHUEM MOoKa3aTeIbHON (QYHKIHMH JUIsl ClIeNuanicTa o HHQOPMalMOHHBIM OK 11

cucreMam
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH *[* JIP5, JIP8, JIP9
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaromuxcsi: *

Tema 2.7 Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 8 OK 01, OK 02,

[TokazarenbHble 1 [Ipocrelinve mokazaTeabHbIE YPABHEHHS U HEPABEHCTBA. Y pABHEHUS U HEPABEHCTBA, 4/0 OK 04, OK 09,

ypaBHEHHUSI U

CBOJAIMUCCA K HpOCTeI\/'II_HI/IM 3aMeHOl Hen3BecTHOTr0. CHCTEMbBI MOKA3aTCIbHBIX
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HEPaBEHCTBA YPAaBHEHUU U HEPABEHCTB. OK 11
JlaboparopHbie pabOTHI * JIPS, JIPS8, JIP9
[IpakTUueckue 3aHATHsI, B TOM YHCIIE€ B popMe MPAKTHUECKOM IMOATOTOBKH: Perenue 2/0
MIOKA3aTeIbHBIX YPABHEHUI U HEPABECHCTB.
KoHTpoJibHBIE PabOTHI
CamocrosTenbHas paboTa 00yJaromuXcs:
Tema 2.6 Coneprkanue ydeOHOTo MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 6 OK 01, OK 02,
Jlorapudmst 1 Jlorapudm umncna. OcHOBHOE Jorapu(pMUIECKOe TOKAECTBO. JlecaTHUHbIe U OK 04, OK 09,
HaTypalibHbIe Jorapudmel. CBoiicTBa jgorapudmos. [lepexos Kk HOBOMY OCHOBaHHUIO. 6/0 OK 11
JlaGopaTopHbie pabOThI § JIP5, JIPS, JIP9
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B opMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboTh
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 2.7 Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON OATOTOBKU 2 OK 01, OK 02,
Jlorapudmuyecka [ Jlorapudmuueckas QyHKIUS, ee CBOMCTBA U rpadMK. DKOHOMUUYECKHE PACUETHI C OK 04, OK 09,
5 pyHKIMS IPUMEHEHUEM JIOTapU(PMUIECKON DYHKIMH IS CIIELHUATHUCTA TI0 WHPOPMALMOHHBIM 2/2 OK 11
CUCTEMaM
- JIPS, JIPS, JIP9
JlaGopatopHbie pabOTHI
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboTh *
CamocrosiTenpHas padoTa 00yJaromuxcs:
%
Tema 2.8 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYeCKOH MOATOTOBKU 8 OK 01, OK 02,
Jlorapudpmuaecku | 1 [Tpocreiimue norapudmMuyecKkue ypaBHEHUSI 1 HEPABEHCTBA. Y paBHEHUS U 6/0 OK 04, OK 09,
€ YpPaBHCHUS U HEPaBCHCTBA, CBOASIIMNECS K HpOCTGﬁIHHM 3aMECHOM HEU3BECTHOTO. OK11
HEpaBEeHCTBA
JlaGoparopHbie paboThI * JIP5, JIPS, JIP9
[IpakTUueckue 3aHATHsI, B TOM YHCIIE€ B popMe MPAKTHIECKOM IMOATOTOBKH: Perenue 2/0

JorapupMHUECKUX YpPaBHEHUH 1 HEPABEHCTB

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas pabota 00yJaromuxcs

31




Pa3zgen 3

IIpsimble u
IVIOCKOCTH B 32
NPOCTPAHCTBE

Tema 3.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 01, OK 02,

OcHOBHBIE 1 [Tpeamet cTepeoMeTpun. AKCHOMBI CTEPEOMETPUH U CICACTBUS M3 HUX. AKCHOMBI IO | 4/2 OK 04, OK 09,

MIOHATUSA MH(POPMAIMOHHBIM CUCTEMaM * OK 11

crepeomMeTput | JlabopaTopHble pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH * JIP6, JIP7, JIP9
KOHTpOJIbHBIE PAGOTHI *
CamocTosTenbHas paboTa 00yUaronuXxcs:

Tema 3.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 12 OK 01, OK 02,
[TapamnensHocTh | 1 B3anMHOe pacnonioxeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXIY ABYMS IPSIMBIMHU. 10/2 OK 04, OK 09,
HpsMBIX U [TapamiensHOCTD IPsAMOM U IUIOCKOCTH. [TapannensHocTs mnockocre. Terpasap u OK 11
TJIOCKOCTEM napasuiesienume. 3aga4i Ha MOCTPOEHUE CEUEHMM. 3a/1aun MPAaKTUYECKOTO XapakTepa

CHeLHAINCTA 10 MH()OPMAITMOHHBIM CHCTEMaM JIP6, JIP7, JIP9
JlaGopaTopHbie pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUCIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Pewenue 3anau o reme «IlapamuiesbHOCT MPSAMBIX U INIOCKOCTEN. 2/0
KoHTponbHbIe paboThI *
CamocTtosTenpHas paboTa 00yJaroIuXcs: *

Tema 3.3 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 01, OK 02,
[TapamnensHoe 1 [Mapannensnas npoekuus Gurypsl. U300pakeHue MIOCKUX U MPOCTPAHCTBEHHBIX OK 04, OK 09,
MPOEKTUPOBAHUE buryp B crepeoMeTpui. 3a1a4d MPAKTUUECKOTO XapaKkTepa CIeIuainucTa mo 2/2 OK 11
U €r0 CBOWCTBA. UH(POPMALIMOHHBIM CUCTEMaM

JlaGopaTopHbie pabOThI * JIP6, JIP7, JIP9
[IpakTHyecKkue 3aHATHUS], B TOM 4YHcie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas padoTta

Tema 3.4 Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
Hepnenaukysips | | [MeprieHUKYIAPHBIC IPSAMBIE B TpocTpaHcTBe. CBsI3b MEXKTy MapaIeIbHOCTRIO U OK 04, OK 09,

OCTb IIPAMBIX U

NEPIEHAUKYIIIPHOCTBIO B IIPOCTPAHCTBE. TeopeMa o npsMOi, epIEeHIUKYIISIPHON K
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IIJIOCKOCTEMN 110ckocTy. [Ipu3Hak nepnesguKyIsipHOCTH MPSMOM U INIOCKOCTH 4/0 OK 11
JIP6, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MO OTOBKH */E
KoHTpoJsibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:

Tema 3.5 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 01, OK 02,
Ilepnennukynsap | 1 Onpenenenue NepneHInUKyIspa, HAKIOHHOW U IPOEKINU. PaccTosHuE OT TOYKH 10 OK 04, OK 09,
Y HAKJIOHHBIE I0CKOCTH. Teopema 0 TeX MepHeHIUKYIIsIpax. YToa MeX Iy IPsIMOi U IUIOCKOCThI0. | 6/2 OK 11

3aauu NpaKTUYECKOro XapakTepa CeluaIncTa o HHQOPMaIMOHHBIM CUCTEMaM
JlaGopaTopHbie pabOTHI * JIP6, JIP7, JIP9
[TpakTHueckue 3aHATHsI, B TOM YHCJI€ B JopMe MPAKTHIECKOM IMOATOTOBKH */*
KonTponbsHble paboThl
CamocrosiTenbHas paboTa 00yJaronuxcst
Tema 3.6 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 01, OK 02,
JIByrpaHHbIN 1 Omnpenenenue AByrpaHHoro yria. ['panu, peOpo nByrpaHHoro yria. JInHeHHbIi yroma OK 04, OK 09,
yTOJL. IByrpaHHoro yria. [lepnenaukyispHble Iockoctu. [Ipu3Hak nepnesuKyaIspHOCTH OK 11
[lepnenaukynsipH IBYX miiockoctei. [IpsimoyronbHbIN napaienenunes. 3agauu MpakTH4ecKoro 272
OCTh XapakTepa M 3aJ1a4d U3 CMEKHBIX TUCIUILIMH. JIP6, JIP7, JIP9
IUTOCKOCTEM. JIaGopaTopHble paboThI *
[IpakTUueckue 3aHATHSI, B TOM YHCIIC B JopMe MPaKTUUECKOU MOATOTOBKH: 2/0
Pemrenue 3a1a4 no teme «IIpsMble U IIIOCKOCTH B TPOCTPAHCTBEY
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:

Pazgea 4 12
DJIeMeHTBbI
KOMOUHATOPUKH

Tema 4.1 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
Pasmemienus u 1 Hcropus pa3sutus komObuHaTopuku. OCHOBHbIE NOHATHS. [IpaBuIO yMHOXKEHHUS. OK 04, OK 09,
NEPECTaHOBKU Omnpenenenne pasMeIeHUN U IepecTaHOBOK. POPMyIIBI ISl BBIYMCIICHUS YHUCIIa 4/2 OK 11

NEPECTaHOBOK U pa3MenieHuid. [I[pumepsl TEKCTOBBIX 3a/1a4 CIEIHATNCTA IO
UH(POPMALMOHHBIM CUCTEMAM JIPS, JIP7, JIP9

JlaGopatopHble pabOTHI

33




[IpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MO OTOBKH */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:

Tema 4.2 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
Coueranusi u ux | 1 OrnpezenieHne coYeTaHU U3 N 3JIEMEHTOB MO M B KaxkaoM. PopMyiia Jij1s mojicuera 4/2 OK 04, OK 09,
CBOMCTBaA yycaa coyetanuil. OTIM4re COueTaHui OT EPECTAHOBOK U pa3MeNIeHU. 3agauu OK 11

PAaKTUYECKOT0 XapaKTepa CHelHaINcTa M0 HHPOPMAIIMOHHBIM CHCTEMaM
JlaGopaTopHbie pabOThI * JIPS5, JIP7, JIP9
[IpakTHueckue 3aHATHsI, B TOM YHCIIe B opMe MPaKTUIECKOU MOATOTOBKH: *[*
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaromuxcs: *

Tema 4.3 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
®opmyina bunoma | 1 Bo3Benenue AByuieHa B IS0 HEOTPHUIIATENbHYIO cTeneHb. Popmyna GuHoma 2/2 OK 04, OK 09,
HrroToHa. HrroTona. Cxema 1j1s1 BBIYHCIICHUSI OMHOMHUATBHBIX KOA(DPUITMEHTOB (TPEYyTroJbHUK OK 11

CaoiicTBa [Mackainst). ColicTBa OMHOMHUAIBHBIX KO (UIIMEHTOB. 3aJaui MPAKTUIECKOTO
OMHOMUHAJIBHBIX XapakTepa CleluaIncTa o MHPOPMAIMOHHBIM CHCTEMaM JIPS5, JIP7, JIP9
k03 GuIMEHTOB. | JlaGopaTopHbIE PaGOTHI *
Tpeyronbauk [IpakTHyeckue 3aHATHUS, B TOM YHcie B (hopMe MPaKTHIECKOM moarotoBku: Pemenue 3axa4 no | 2/0
[Tackaist. TeMe «JIEMEHTHI KOMOMHATOPUKH
KonTponbHble paboTh *
CamocrosiTenpHas padbora *
Pa3zgea 5 14
MHOrorpaHHMKHu
Tema 5.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIEeCKOH MOATOTOBKU 6 OK 01, OK 02,
ITonsiTne 1 [Tonatue MHOrOrpanHuka. ['panu, BepmuHbl, pedpa MHOTOrpaHHUKA. BrImykiibie 1 4/2 OK 04, OK 09,
MHOTOI'PAHHUKA. HEBBIMYKJIbIE MHOTOTpaHHUKH. TeopeMa Dunepa. [Ipusma. [Ipsimas n HakioHHas OK 11
[Tpuzma npusma. [IpaBunbras npusma. [apannenenunen. Ky6. [Tnomans momHo# u 60koBoi
MOBEPXHOCTHU MPU3MBIL. 3a7a4l MPAKTHUECKOT0 XapaKTepa CIeUaInCTa Mo JIP4, JIP7, JIP9
MH(OPMALIMOHHBIM CUCTEMaM *
JlabopaTopHEIE pabOThI 2/0

[IpakTUyeckue 3aHATHUS, B TOM YHCie B (hOpMe NMPaKTHUECKOM MOAroToBKH: Perenue 3a1ad o
teme «IIpuzmay
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KonTponbHble paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 5.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 6 OK 01, OK 02,
[Tupamuaa 1 [Mupamuna. IlpaBunpHas nupamuaa. [nomaas O0KOBOW U MOTHON MOBEPXHOCTH 4/2 OK 04, OK 09,
NUpaMHbl. Y ce4eHHas NupaMuia. 3aauy IpakTHUYECKOro XapakTepa ClieluaiiucTa o OK 11
UH(pOPMALIMOHHBIM CUCTEMaM *
JlaGopaTopHbie paboThI 2/0 JIP4, JIP7, JIP9
[IpakTyeckue 3aHATH, B TOM YUCIE B (pOpMe MPAKTUUECKON OATrOTOBKU: Pemenue 3anad no
teme «Ilupamumga»
KoHTpoJIbHBIE Pa0bOThI *
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 5.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 01, OK 02,
[IpaBunbpHbIE 1 CummMmetpus B npoctpaHcTBe. [IoHATHE MPaBUIBHOIO MHOTOTPAaHHHUKA. DJIEMEHTBI 2/2 OK 04, OK 09,
MHOI'OTpaHHUKHA CUMMETPHUU MTPaBUIbHBIX MHOTOTPAaHHUKOB. CUMMETpUSI B IPUPOAE, APXUTEKTYPE, OK 11
TEXHHUKe, B ObITY. 3a/1aul IPaKTUYECKOI0 XapaKTepa CHelHaIncTa 1o
MH(POPMAIIMOHHBIM CUCTEMaM * JIP4, JIP7, JIP9
JlaGopaTopHbie pabOThI
[IpakTUyeckue 3aHATHUS, B TOM 4YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU:
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaronuxcs:
Pa3nen 6 42
OcHoBBI
TPUTOHOMETPUH
Tema 6.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 01, OK 02,
Pannannas mepa | 1 VYroin B oguH pagnad. @opMyiisl lepexoa OT IpalyCHON K paluaHHOW Mepe U OK 04, OK 09,
yriaa Ha000poT. Tabauia COOTBETCTBUS M1y IPAyCHOM U paMaHHONW Mepoi yria. 2/0 OK 11
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KonTponbHble paboThl JIP4, JIP7, JIP9
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 6.2 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU OK 01, OK 02,
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[ToBopot Touku | 1 Omnpenenenne eAMHUYHON OKpYKHOCTU. [T0BOpOT TOUKM BOKpYT Hadara KOOpJIUHAT Ha OK 04, OK 09,
BOKPYT Hayaja yroi o 1 —0.. COOTBETCTBHE MEXAY JEHCTBUTEIbHBIMU YHCIIAMHA M TOYKaMU €TUHUYHOHN | 2/0 OK 11
KOOpJAWHAT OKPY’KHOCTH.
JlaGopaTopHbie pabOThI * JIP4, JIP7, JIP9
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJsibHBIE PabOTHI *
CamocrostenbHas paboTa 00yJaromuXcs: *
Tema 6.3 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2 OK 01, OK 02,
Omnpenenenne 1 Omnpenenenue cuHyca, KOCUHyCa, TAHT€HCA U KOTaHI'€HCa AEHCTBUTEIBLHOTO YUCIIA. OK 04, OK 09,
CHHYCa, Tabamia 9acTo BCTPEUAIONIMXCS 3HAYCHHUI CHHYCa, KOCHHYCa, TAaHT'eHca U KoTtanrenca. | 2/0 OK 11
KOCHHYCA, JIaGopaTopHble paboThI *
TaHI'eHCa U [TpakTUueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */* JIP4, JIP7, JIP9
KOTaHI'CHCa KonTponbHble paboThl *
JICICTBUTENIBHOTO | CaMoCTOSTENbHAS paboTa 00y YalOMHXCS
YHcla. *
Tema 6. 4 Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON OATOTOBKU 2 OK 01, OK 02,
3HaKH CHHYCa, 1 3HaKM CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT'E€HCA 10 YETBEPTSIM. 2/0 OK 04, OK 09,
Kocutyca, JlaGopaTopHbie pabOTHI . OK 11
TaHTeHca U >
KOTAHICHEA [IpakTHyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: % JIP4, JIP7, JIP9
KonTponbsHbie paboTh *
CamocrosiTenbHas padoTa 00yJaromuxcs:
Tema 6.5 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2 OK 01, OK 02,
3aBUCUMOCTh 1 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CIEACTBUA U3 Hero. Popmyia, OK 04, OK 09,
MEXY CUHYCOM, yCTaHABIMBAIOIIAS 3aBUCHMOCTh MEXK/Iy TAHTCHCOM U KOTAHT€HCOM OJHOTO U TOro e | 2/0 OK 11
KOCHHYCOM, yTia.
TaHT€HCOM JlaGopaTopHble pabOTHI * JIP4, JIP7, JIP9
OJIHOIO U TOro X€ | [IpakTUuecKkue 3aHSATHS, B TOM YHCIIe B (hopMe MpaKTUIECKON MOATOTOBKH: */E
yria KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 6.6 Copneprkanue yueOHOTO MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 12 OK 01, OK 02,
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Tpuronomerpuue | 1 Crioco6b1 mpeobpa3zoBaHUs U I0KA3aTENbCTBA TPUTOHOMETPUUYECKUX TOX1ecTB. CHHYC, OK 04, OK 09,
CKHE TOXKIECTBA KOCHHYC, TAHT€HC yTJIOB 0 U —0.. POopMyJibl ciokeHusa. CUHYC, KOCHHYC M TAaHT€HC 8/0 OK 11
NBOWHOTrO aprymenTa. @opmyisl npuseneHus. CymMmma U pa3HOCTb CHHYCOB U
KOCHHYCOB. JIP4, JIP7, JIP9
JlaboparopHble pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUciie B (hopMe MPAKTUUECKON MOATOTOBKHU:
TpuronomeTpuyecKkue TOXKAECTBA. 2/0
CymMa 1 pa3HOCTh CHHYCOB  KOCUHYCOB. 2/0
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 6.7 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
Tpuronomerpuue | 1 Omnpenenenne GyHKIUN CHUHYCa, KOCHHYCA, TAHTCHCA U KOTAaHT€HCA, OCHOBHBIC OK 04, OK 09,
ckue (QyHKIUH cBoiicTBa U rpaduku. Onucanue MPOU3BOACTBEHHBIX MPOIIECCOB C MOMOIIBIO TpaduKoOB | 4/2 OK 11
¢GyHKuMi. 3a1a41 MPAKTUYECKOTO XapaKTepa CHeIHaaIiucTa o HHPOPMALMOHHBIM
CUCTEeMaM
JlaGopaTopHbie pabOTHI * JIP4, JIP7, JIP9
[TpakTUueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 6.8 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Kcie B popMe NpakTUIeCKOH MOATOTOBKU 4 OK 01, OK 02,
ApKcHHYC, 1 Ornpenenenne apkCUHyca, apKKOCHHYCa, apKTaHI'€HCa U ApKKOTaHI€Hca. ApKCUHYC, OK 04, OK 09,
ApPKKOCUHYC U APKKOCHUHYC M apKTaHT€HC OTPHUIATEIHHOTO apTyMEHTa 4/0 OK 11
aApKTaHI€HC JlaboparopHbie pabOTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */* JIP4, JIP7, JIP9
KonTponbHble paboThl *
CamocrosiTenbHas padoTa 00yJaromuxcs:
%

Tema 6.8 Coneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 12 OK 01, OK 02,
Tpuronomerpuue | 1 [Ipocreiimune TpuroHoMerpuueckue ypaBHeHus. OqHOPOJHBIE TPUTOHOMETPUUECKUE OK 04, OK 09,
CKHE YpaBHEHHS U ypaBHEeHUs. PelieHne TpUroHoOMETpUYECKUX YPaBHEHUI METOJ0OM Pa3IOKEHUS Ha 10/4 OK 11

HEpaBEHCTBA MHOXxHTeH. [IpocTelinme TpuroHoMeTpuieckue HepaBeHCTBA. 3a1a4y MPAKTHUECKOTO
XapakTepa CcleluaIncTa o MHPOPMAIMOHHBIM CHCTEMaM JIP4, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM 4Kcie B (hopMe MPaKTHUECKOM MoAroToBKH: Perenue 2/0
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TPUTOHOMETPUYECKUX YPABHEHHM.

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

Pazgen 7 22
Koopaunarsl u
BEKTOPHI B
NMPOCTPAHCTBE
Tema 7.1 1 Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hOpMe MPaKTUIECKON MOATOTOBKU: | 4 OK 01, OK 02,
IlonsTHe BexTOpa Omnpenenenue BEKTOpa, JJIMHA BEKTOPA, KOJUIMHEAPHBIE BEKTOPBI, PABHBIE BEKTOPHI, 4/0 OK 04, OK 09,
B IIPOCTPAHCTBE COHANpPAaBJIECHHbIE U POTUBONOJI0KHO HAIIPABJICHHBIE BEKTOPBI. OK 11
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E JIPS, JIP7, JIP9
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuxcs:

Tema 7.2 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
JeicTBus ¢ 1 CrnoxeHue BEKTOPOB 110 [TpaBUIly TPEYroJIbHUKA U IIPaBHIly MapajuielorpaMMa. OK 04, OK 09,
BEKTOpaMHU ITpaBu0 MHOTOYroJIbHMKA IS TOCTPOSHHSI CyMMbI HECKOJIBKMX BEKTOPOB. 4/0 OK 11

[IpoTrBOMIOIOKHBIE BEKTOPBL. Pa3HOCTE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CBoNCTBa ACMCTBHUI HAJl BEKTOPAMHU. JIPS, JIP7, JIP9
JlaGopaTopHble pabOTHI *
[IpakTrueckue 3aHATHsI, B TOM YHCII€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema7.3 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
Kommanapueie | 1 Ornpezenenre KOMIUTAHAPHBIX BEKTOPOB. [Ipu3HaK KOMILJTaHAPHOCTH TPEX BEKTOPOB. 4/0 OK 04, OK 09,
BEKTOPBHI. [TpaBuio napamienenunena s HOCTPOSHUS CYMMBI TPEX HEKOMILIAHAPHBIX BEKTOPOB. OK 11
Teopema 0 pa3yioKeHUH IPOU3BOIBHOIO BEKTOPA M0 TPEM HEKOMILIAHAPHBIM.
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E JIPS, JIP7, JIP9
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 7.4 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 01, OK 02,
[TpsimoyronbHast | 1 Omnpenenenne NpsIMOYTONIBHON CUCTEMBI KOOPAMHAT B IpocTpaHcTBe. Ha3zBanue u 2/2 OK 04, OK 09,
cucrema o0o03HaueHHe KoopaAuHATHBIX oceil. KoopamnHaTel TOUkH U BekTopa. JleiicTBus Haq
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KOOpPJMHAT B BEKTOpPaMH, 3aIaHHBIMU KoopauHatamu. Paguyc-Bekrop. Haxoxnenue koopauHar OK 11
MIPOCTPAHCTBE. BEKTOpA [0 KOOPJAWHATaM ero KoHla u Hadazia. [Ipocreiiimme 3a1auu B KOOpAMHATAaX.
JlaGopaTopHble pabOTHI * TIPS, JIP7, JIP9
[IpakTUueckue 3aHATHSI, B TOM YHCIIE B popMe MpaKTUUeCKOU MOAroToBKH: [IpocTeiimme 2/0
3a[a4d B KOOPJMHATAX.
KoHTpoJsibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 7.5 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
CkanspHoe 1 Onpenenenne yriia Mexay Bekropamu. [leprieHiukynsapHbie BeKTOpbl. CKansipHOe OK 04, OK 09,
MIPOU3BEICHNE IPOM3BECHUE BEKTOPOB. BhIUnciieHne KOCHHYCA yIiia MEXy BEKTOpaMH. 4/0 OK 11
BEKTOPOB. JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM 4YKCie B (hopMe MPAKTHUECKONW MOATOTOBKHU: */E JIPS, JIP7, JIP9
KoHTpoJibHBIE PabOTHI
CamocTtosTenpHas padora
Tema 7.6 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH OK 01, OK 02,
Hcnons3oBanue | 1 | Pewrennie 3a1a4 KOOPAMHATHO-BEKTOPHBIM METOIOM. [ OK 04, OK 09,
KoopauHaT ¥ | JlaGopaTtopHbie paboThI OK 11
BCKTOPOB IIpH [IpakTrueckue 3aHATHSI, B TOM YHCIIEe B (popMe MpaKTUIECKOU MOATOTOBKH: Pemenne 3a1a4 mo *
peleHnn teme «KOOpaMHATBI M BEKTOPBI B IPOCTPAHCTBEN 2/0 JIP5, JIP7, JIP9
MaTeMaTHICCKUX | KoHTpOIbHBIE PAOOTHI
1 IIPUKJIAAHBIX | CamocTosiTenbHas padoTa 00yJaroImuxcs:
3aja4
Pa3nea 8 18
DOYyHKIUH U
rpaguku
Tema 8.1 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 01, OK 02,
OyHKIMH 1 [TonsiTre yncnoBoit pyHkMU, criocoOb! 3aganus pyHkuuid. O6acTh onpeneaeHus u OK 04, OK 09,
MHOecTBO 3HaueHui. ['paduk ynkiun. Onrcanue mpou3BOICTBEHHBIX MPOIECCOB ¢ | 2/2 OK 11
MOMOIIBIO TpadUKOB HYHKIIUHA
JlaGopaTopHble pabOTHI * JIP6, JIP4, JIP7,
[IpakTUueckue 3aHATHsI, B TOM YHCJI€ B JopMe MPaKTUIECKOU MOATOTOBKH: *[* JIP9

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaromuxcs:
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Tema 8.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 01, OK 02,
[Ipeo6pa3zoBanusa | 1 [Tpeo6pazoBanus rpadukoB QyHKIMA: CHMMETPUSI OTHOCUTEIBHO KOOPAMHATHBIX OCEH, OK 04, OK 09,
rpauKoB HapaJuieIbHBIN MIEPEHOC BIOJIb KOOPAUHATHBIX OCEil, CXKaThe WITH pacTshkeHue rpaduka | 2/0 OK 11
byHKIMA BJI0JIb KOOPJMHATHBIX OCEH.
JlaGopatopHble pabOoTHI * JIP6, JIP4, JIP7,
[TpakTHueckue 3aHATHsI, B TOM YHCJIe B opMe MPaKTUIECKOU MOATOTOBKH: */* JIP9
KonTponbHbIe paboThl *
CamocrosiTenbHas paboTa 00y4Jaromuxcsi: *
Tema 8.3 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 14 OK 01, OK 02,
CpoilicTBa 1 CoiicTBa ()yHKIIMH: YETHOCTh, HEYETHOCTh, OTPAaHMYEHHOCTb. [IpomMexyTku OK 04, OK 09,
byHKIHMI BO3pacTaHus U yObIBaHUs, HAaHOOJIbIIEE M HAMMEHBIIEE 3HAUEHHS, TOUKH dKcTpeMyma. | 12/2 OK 11
CpoiicTBa TMHEHHOH, KBaIpaTUYHOM, KyCOYHO-JIMHEHHOM U APpOOHO-ITMHEHHOM
bynkumid. [TpuMepsr PyHKITMOHATBHBIX 3aBUCUMOCTEN B peajbHBIX MpoIieccax u JIP6, JIP4, JIP7,
SABICHUSX. ApruMeTndeckre onepaunu Haa GyHKuusaMu. CrnoxxHast QyHKIUS JIP9
(xommozunust). [TonsiTre 0 HenpepbIBHOCTH (QyHKIMH. B3anMHO oOpaTHbIe GyHKINU.
3aiaun MPaKTUYECKOTo XapaKTepa CIelHUaIiucTa o HHPOPMAIIMOHHBIM CHCTEMaM
JlaGopaTopHbie pabOThI *
[IpakTuyeckue 3aHATHS, B TOM YKCie B (hopMe MpaKkTHUECKoi moaroToBku: [loctpoenne u 2/2
yteHue rpadukoB Gyukmmii. MccnenoBanue GyHKINN.
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Pa3nea 9 16
KpyrJble Tesa
Tema 9.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 6 OK 01, OK 02,
Hunuanp 1 | [HonsTne unnunapa. Ilnomans NOBEpXHOCTH IMIUHAPA. 4/0 OK 04, OK 09,
JlaboparopHblie pabOTHI * OK 11
[TpakTrueckue 3aHATHsI, B TOM YHCIIe B (hopMe mpakTUIECKOW MOATrOTOBKH: Pemenne 3aqa4d 2/0
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs * JIP4, JIP7, JIP9
Tema 9.2 Copepxanne yueOHOro MaTeprasa, B TOM Yncie B popMe MPaKTHUECKOM MOATOTOBKU 6 OK 01, OK 02,
Konyc 1 | [Tonstue xonyca. [limomanas MoBEpXHOCTH KOHYCA. Y CEYEHHBI KOHYC.
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| 4/0 OK 04, OK 09,
JlaboparopHble pabOTHI * OK 11
[IpakTUueckue 3aHATHsI, B TOM YHCII€ B hopMe MPaKTUIECKOU MOATOTOBKH: 2/0
KonTponbHble paboThl * JIP4, JIP7, JIP9
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 9.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
Cdepa 1 Cdepa u map. Bzaumnoe pacnonoxenue chepsl u miockoct. KacarenbHast MiI0ckocTh OK 04, OK 09,
K chepe. [Tnomans cdepsl. 4/0 OK 11
JlaGopaTopHbie paboThI *
[TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU: * JIP4, JIP7, JIP9
KoHTposibHbIE paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Pa3nen 10 30
Hauvana
MaTeMaTH4YeCKOT

0 aHAJIH3a

Tema 10.1 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 01, OK 02,
ITocnemoBarensH | 1 CriocoOnI 3a/1aHKs M CBOMCTBA YHMCIIOBBIX MOcienoBarenbHocTel. [lonsTue o mpexaene OK 04, OK 09,

OoCTH nocsenoBareabHOCTH. CylllecTBOBaHHE Mpe/ieia MOHOTOHHOM OrpaHMYeHHON 2/2 OK 11
nocieaoBareabHOCTH. CyMMHpPOBaHUE MOCIEN0BATENbHOCTEN. beckoHeuHo
yObIBaroIasi reOMeTpUYecKast MPOrpecchs U ee CyMMa. JIP4, JIP7, JIP9
JlaGopaTopHbie pabOTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCII€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *

Tema 10.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 28 OK 01, OK 02,
[IpousBogHas u | 1 [TonsiTue o mNPOM3BOAHON (YHKIMH, €€ TeOMETPUYECKUH H (U3HMUECKUN CMBICIH. OK 04, OK 09,
€€ IPUMEHEHUS [IpousBoanas crenenHoi Gpynkuuu. [IpaBuna nuddepeHpoBanus. 22/8 OK 11

[Tpon3BOHBIE OCHOBHBIX dIeMEHTapHBIX GyHKIMHA. [Ipor3BoHAS CIIOKHON (QYHKIIUH.
JIP4, JIP7, JIP9

VYpaBHeHUS KacaTenbHOH K rpaduky GyHkuuu. Bo3pactanue u yObiBaHHE (QYHKIIHH.
OxcTpemyMmbl GyHKIUH. [I[puMeHeHe MPOU3BOIHON K MMOCTPOCHUIO TpadUKOB
¢ynkuunii. Hanbonpiee n HauMeHsbIee 3HaueHus pyHkuuu. Bropas npousBojaHas, ee

TEOMETPUUYECKHUHN B PU3NUECKHil cCMBICT. [IprMepbl NCTIOIb30BaHUS TPOU3BOIHOM ISt

41




HAXOKJICHUS HAWTY4IlIEero PEIICHHs B MPUKIAAHBIX 3aa4axX. 3a1aud MPaKTUUEeCKOTo
XapakTepa CcleluaIicTa Mo HHPOPMAIMOHHBIM CHCTEMaM

JlaboparopHbie pabOTHI

[TpakTHueckue 3aHATHS, B TOM YUcIie B (hopMe MPAKTUUECKON MOATOTOBKHU:

Brluncnenue npon3BoaHbIX 2/0
YpaBHeHHs KacaTeabHOH K TpaduKy QyHKIIUH. 2/0
[TpumMeHeHne NPON3BOIHON K MOCTPOCHUIO IpauKOB (PYHKIIHIA. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pa3zgen 11 18
O0bembl Te
Tema 11.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
O6bem 1 \ [Tonsitue o6beMa. OOBEM NPSIMOYTOJILHOTO Napajlieenuneaa 4/0 OK 04, OK 09,
PsIMOYTOJIBHOTO | JlaGopaTtopHble pabOThI * OK 11
napajuienenunena | [TpakTudeckue 3aHATUs, B TOM 4ucie B popMe IPaKTHUECKON NOArOTOBKH: */E
KonTponbHble paboThl * J1P4, JIP7, JIP9
CamocrosiTenbHas padoTa 00yJaromuxcs: *
Tema 11.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
O0bem mpsimoit | 1 ‘ O06wem npsimoit mpu3Mbl. O0BEM HUIMHIPA. 4/0 OK 04, OK 09,
IPHU3MBI U JlaGopaTopHEIE pabOThI * OK 11
uJMHApa [IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: /*
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas pabota 00yJaromuxcs * JIP4, JIP7, JIP9
Tema 11.3 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 6 OK 01, OK 02,
O6Bem 1 \ O06bem HakIToHHOU MpU3MbL. O0beM nupamuabl. O0beM KOHYcCA. 4/0 OK 04, OK 09,
HAKJIOHHOH JIaGopaTtopHble paBoTHI * OK 11
TIPU3MBI, [IpakTHyeckue 3aHATHUS, B TOM 4Hcie B (hopMe MPaKTHIECKOM moaAroToBku: Perenue 3a1a4 2/2
THPaMUJIBI 1 KoHTpoJibHBIE PabOTHI * J1P4, JIP7, JIP9
KOHYyCa CamocrosTenbHas pabota 00ydaromuxcs *
Tema 11.4 Copneprkanne y4eOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 01, OK 02,
O6mwem mapa 1 | O6Bem wapa u ero yacreii. 4/0
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JlaGopaTopHbie pabOoTHI * OK 04, OK 09,
[TpakTHYeCKHe 3aHITHsI, B TOM YUCIIe B (hOpMEe TPAKTUICCKON MTOITOTOBKH *[E OK 11
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcs * JIP4, JIP7, JIP9
Pa3nea 12 16
HNuTerpan u ero
NpUMeHeHHe
Tema 12.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 01, OK 02,
[lepBoobpaznas. | 1 Onpenenenue nepBoodbpaznoit pyHkiuu. OCHOBHOE CBOMCTBO EPBOOOpPA3HOM, €T0 OK 04, OK 09,
OcHoBHOE reoMeTpuueckuii cMbici. Tabmauia nepBooOpa3HbIX HEKOTOPHIX (PYHKIUH 2/0 OK 11
CBOMCTBO JlaGoparopHble pabOThI *
nepBOOOPasHON. | [IpakTHYECKME 3aHATHUS, B TOM YHCiIE B (hOpME NPAKTUIECKOI MOATOTOBKH: */E JIP4, JIP7, JIP9
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 12.2 Cogepxanue yueOHOro Matepuala, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU 4 OK 01, OK 02,
IIpaBuna 1 [TpaBuiio HaXOXAEHUS EPBOOOPA3HBIX JJIi MHOTOUIEHA, CI0KHON (QYHKIUH. OK 04, OK 09,
HaxO0KJECHUS BolHeceHNE TOCTOSIHHOTO MHOYKHUTEIIS. 2/2 OK 11
nepBooOpasHeIX | JlabopaTOpHEIE pabOThI *
[IpakTHyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKON MOATOTOBKHU: 2/0 JIP4, JIP7, JIP9
[TpaBuia Hax0XkJ1eHUsI IEPBOOOPa3HBIX
KonTponbHbIe paboTh
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 12.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU OK 01, OK 02,
[Tnomans 1 Omnpenenenne KpUBOIIMHENHOM Tpanenuy. Teopema 0 HaX0KAEHUH TIOILAIN OK 04, OK 09,
KPHUBOJIMHEWHOU KPUBOJIMHEMHOW Tpanenuu. 3aja4u NpakTUUYECKOTO XapakTepa CeIUaIucTa mo 2/2 OK 11
Tpaneuun UH(POPMALIMOHHBIM CUCTEMaM
JlaGopaTopHbie pabOThI * JIP4, JIP7, JIP9
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaromuXcs:
Tema 12.4 Cogepkanne yaeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 2 OK 01, OK 02,
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WHurerpai. 1 [onsarue onpenenennoro uurerpana. @opmysna Hetorona-JIeitOHUIIA 1s1 BEIYMCIICHUS OK 04, OK 09,
Brruncienue ONPEeACICHHOIO HHTErpajia 2/2 OK 11
UHTETPaJIOB JlaGopaTopHbie pabOTHI *

[TpakTUueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */* J1P4, JIP7, JIP9
KonTtposbHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *

Tema 12.5 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 01, OK 02,
Beruncnenune 1 ITpumenenue dpopmyiel Hetorona-JIeiiOHMNa 11 BeIYMCIEHNS IuIommaneit gpuryp OK 04, OK 09,
IUIOIIAJIEH C 2/2 OK 11

IIOMOUIbIO JlaGoparopHble pabOThI *

WHTCrPaJIOB [IpakTUyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKONW MOATOTOBKHU: JIP4, JIP7, JIP9
Breruncnenue mioniaaei ¢ TOMONIbI0 HHTErPAJIOB 2/0
KoHTpoJibHBIE PabOTHI *
CamocTtosTenpHas padora

Tema 12.6 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 01, OK 02,
[Ipumenenus 1 | [Tpumenenust nepBooOpa3HO PYHKIMU U UHTErpata B UHPOPMALIMOHHBIX CHCTEMax 2/2 OK 04, OK 09,

nepBooOpasHoi | JlabopaTopHble paboTHI * OK 11

QyHKIMM 1 [IpakTHueckue 3aHATHsI, B TOM YHCJIe B JopMe MPaKTUIECKOU MOATOTOBKH: *[E
MHTErpaia B KoHTpoTbHBIE paOOTHI * P4, JIP7, JIP9
HIPUKJIaIHBIX CamocrosTenbHas paboTa 00yJaromuxcs: *

3ajayax

Pa3nea 13 16

JIeMEHThI
TeOpUH
BEPOSITHOCTEI U
MaTeMaTH4eCKO
# CTATUCTHKH

Tema 13.1 Copneprkanue yueOHOTO MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 01, OK 02,
CnyqaitHoe 1 Buisl coOBITHIL: cIydaiiHoe COOBITHE, JOCTOBEPHOE COOBITHE, HEBO3MOKHOE COOBbITHE, | 2/2 OK 04, OK 09,

coObITHE. COBMECTHBIE HJIM HECOBMECTHBIE COOBITHSI, IPOTUBOMONIOKHBIE COOBITHS. OK 11
BepositHocTh PaBHOBO3MOXKHBIE 1 HE PABHOBO3MOXKHBIE UCXO0AbI. Orepaiii HaJl COOBITUSMHU.

COOBITHSL. Knaccuueckoe onpeseneHue BepoSTHOCTH COOBITHS U €To CBOMCTBA. BeposaTHOCTh B JIP4, JIP7, JIP9

3a1ayaXx MHPOPMAIIMOHHBIX CUCTEMax

JlaboparopHblie pabOTHI
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[IpakTHyecKue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbpHas paboTa 00yJaromuXcs:
Tema 13.2 Cogeprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 01, OK 02,
Teopemsl 1 Teopema crokeHHs BEpOSTHOCTEH BYX HECOBMECTHBIX cOObITUH. [ToHsTHE 4/2 OK 04, OK 09,
CIIOKEHHUS U HE3aBUCHUMBIX cOOBbITHI. TeopemMa yMHOKEHUSI BEPOATHOCTEN JBYX HE3aBUCHUMBIX OK 11
YMHOEHUS coOBITHH. 3a1aUul MPAKTUYECKOT0 XapaKTepa CIeNHUaIncTa 1o HHHOPMAIIHOHHBIM
BEPOSATHOCTEM cucTeMaM JIP4, JIP7, JIP9
JlaGopatopHble pabOoThI *
[IpakTUyeckue 3aHATUS, B TOM YHCIIE B (hOpME MPAKTHUECKONW MOATOTOBKHU:
Penienne npakTHYECKUX 3a7a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB. 2/0
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst
Tema 13.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 01, OK 02,
Cratuctuueckas | 1 OtHocurenbHas yactota. CTaTUCTUYECKAs BEPOSITHOCTh. 3a7a4l TPAKTUYECKOTO 2/2 OK 04, OK 09,
BEPOSTHOCTD XapakTepa CreUaIuCcTa M0 HHPOPMAIMOHHBIM CUCTEMaM * OK 11
JTaGopatopHbie paboThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: * JIP4, JIP7, JIP9
KoHTposibHbIE paboThI *
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 13.4 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 6 OK 01, OK 02,
[TonsiTue o 1 Crnyuaiinas BennunHa. Pacnpenenenue 3Ha4eHU CIIy4yaliHON BEJIMYHMHBI 110 6/6 OK 04, OK 09,
3amagax BEPOSATHOCTSM U 110 yacToTaM. [lonuron vacror. ['ucrorpamma. LlenTpanbHbie OK 11
MaTeEMATHYECKOMN TeHAeHIMU. Mepbl pazOpoca. 3agaun IpakKTHUECKOT0 XapaKkTepa CreuaincTa o
CTATHCTHKIA. UH(POPMALIMOHHBIM CUCTEMaM JIP4, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Paznen 14 20
YpaBHeHusi u
HEepaBeHCTBa
Tema 14.1 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 8 OK 01, OK 02,
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PaBHocunbHOCTE | 1 PaBHOCHUIIBHOCTh ypaBHEHHi, HEepaBeHCTB, cucTteM. lloHsTHe ypaBHeHUs-ciencTBus. | 6/0 OK 04, OK 09,
YpaBHEHUU U Bo3Benenue ypaBHEHHs B YEeTHYIO cTemneHb. [loTeHnupoBaHue JorapugmMUIecCKux OK 11
HEPaBEHCTB. ypaBHeHHi. J[pyrue npeoOpa3oBaHus, MIPUBOASIIINE K YPAaBHEHUIO-CIIEICTBHIO.

VYpaBHeHuUsI- OcHoBHBIE IPUEMBI UX pelIeHHs (Pa3IoKeHNEe Ha MHOXKUTEIH, BBEIEHNE HOBBIX JIP4, JIP7, JIP9

CIICZICTBUSI. HEHM3BECTHBIX, MOJACTAaHOBKA, TpaQUUECKUIl METON).
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKONW MOATOTOBKHU:
[ToTeHmpoBanue JorapuPMUIECKUX YPaBHCHHM. 2/0
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 14.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 6 OK 01, OK 02,

PaBHocunbHOCTD | 1 | OcHoBHbI€ NOHATHS. PenieHne ypaBHEHUN U HEPABEHCTB C IIOMOIIBIO CUCTEM. 6/0 OK 04, OK 09,
YPaBHEHHH U JlaGopaTopHble pabOTHI * OK 11
HEPaBEHCTB [TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU: */*

CHCTEMaM. KonTposbHbIe paboThI * JIP4, JIP7, JIP9
CamocrosiTenbHas paboTa 00yJaromuxcs: *
Tema 14.3 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 01, OK 02,

PaBHocuiibHOCTE | 1 | OcHoBHbI€ IOHATHA. Bo3BeIeHNE ypaBHEHUI 1 HEPABEHCTB B UETHYIO CTEIIEHb. 2/0 OK 04, OK 09,
YPaBHEHHH U JlaboparopHbie paboThI * OK 11

HCPAaBCHCTB Ha | [IpakTHYecKue 3aHATHS, B TOM Uncie B popMe MpaKTUYECKOM MOATOTOBKH: * /%
MHOKECTBAX. KoHTpoTbHBIE paOOTHI * JIp4, JIP7, JIPS
CamocrosTenbHas paboTa 00y4aromuxcs: *
Tema 14.4 Cogepxanne yueOHOro MaTeprasa, B TOM Yncie B popMe MPaKTHUECKOHN MOATOTOBKU 2 OK 01, OK 02,
Meton 1 | Merox uHTepBaIOB [T ypABHEHMIT I HEPABEHCTB. k[ OK 04, OK 09,

UHTEPBAIOB Ul | JJabopaTopHbIE PaOOTHI * OK 11
ypaBHCHHII U [IpakTHyecKue 3aHATHUS, B TOM 4YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *

HEPaBCHCTB KoHTponbHbIe paboThl * JIP4, JIP7, JIP9
CamocrosTenbHas paboTa 00yJaromuxcs: *

Tema 14.5 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 01, OK 02,

CucreMmsl 1 | PaBHOCHIbHOCTE cucTeM. CHCTEMBI-CIIeACTBHA. MeToq 3aMeHbBI HEN3BECTHHIX. 2/0 OK 04, OK 09,

YPaBHEHHH €

JlaGopaTopHbie pabOThI
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HeckonbKuMH | [IpakTHuecKue 3aHATHS, B TOM YHCIe B OpMe MPAaKTHUYECKOM MOATOTOBKH: */E OK 11
Heu3BeCTHBIMM | KOoHTpoJIbHBIE pabOTHI *
CamocTtosTenpHas paboTa 00ydJaronuXcs: * JIp4, JIP7, JIP9
Ok3ameH 6
Koncynbranuu 12
Bcero: | 340
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3. YCJIOBUSI PEAJTU3ALIUU PABOYEI MTPOTPAMMBI YUEBHOI
TUCTUTLIAHBI

3.1. TpeboBanuss K MHHHMAJIBHOMY  MAaTePHATbHO-TEXHUYECKOMY
o0ecre4yeHu1o
Peanuzanust y4eOHOM aucHUIUIMHBI TpeOyeT Haauuus Y4eOHOro KaOHHeTa
MaTeMaTHKU

OobOopynoBaHne y4eOHOro KaOuHeTa:

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

PaGouass mporpamma MoOeT OBITH peajqn3oBaHa C MPUMEHEHHEM Ppa3ITUYHbBIX
o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHCJIE C MPUMEHEHHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO O0yUYEHUSI.

3.2. UudpopmanuoHHoe odecrnedeHue 00y4eHus:
nepeyeHb YYeOHbIX W3/IaHUM, 3JIEKTPOHHBIX M3JIaHUM, SJEKTPOHHBIX U VHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FITEKTPOHHO-OMOIUOTEUHBIX CUCTEM, BEO-
CUCTEM Il OpraHM3alMy JHUCTAHIMOHHOTO OOY4YeHHUS U YIOPaBICHUS UM,
UCIIOJIb3yeMbI€ B 00pa30BaTEIbHOM MPOIECCE KaK OCHOBHBIE U JOMOJHUTEIbHBIC
HMCTOYHHKHU.

OcCHOBHBIC HCTOYHHUKH:

1. MaremaTuka: anrebpa U Hayajla MATEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa ¥ HayaJla MaTEMaTUYeCKOTO aHan3a (0a30BbIN U yTTyOJICHHBIH
ypoBaH). 10-11 kmaccel, yueonuk/ II.A. Amumos, FO.M. Komsirun, M.B.-
M.: [Ipocemenue, 2022.- 463 c.

JlonoTHUTe/IbHbIE HCTOYHUKU:

2. Maremartuka: yueOHUK 11 ctynenToB yupexaenui CI10/ U Ilexneuxmuit
- 13-e u3n.,crep.-M.: 111 «Akanemusi», 2018. — 320 c.

3. Maremaruka: yueOHUK AJis cTyaeHToB yupexaenuit CI10/ C.I'.I'puropbes -
2-e n3n.,crep.-M.: U1 «Akagemusi», 2018. — 368 c.

4. bammakoB M.U. Marematuka: yueOuuk/M.U. bammakoB. — 9-e u3a., crep.
— M.: Akanemus, 2014

5. bammakos M.M. Matemaruka: 3agaunuk/M.U. bammakos. — 5-e u3j., crep.
— M.: Akanemus, 2014.

6. AtanacsH JI.C. I'eomeTrpus 10-11 ki1.: yueO. a1s1 001ieo06pa3zoBaTebHBIX
yupexaeHuil.- 22-e uza.- M.: [Ipocsemenne, 2014-255¢.

7. Maremaruka: YueOnuk / B.I1. I'puropses.- M.: U1 Akanemus, 2016.-368 c.

8. Kommoropos A.H. Anre6pa u Hayana ananuza: yue6. ms 10-11 ki
0011e00pa3oBaTenbHbIX yUpexkaeHui.- 17-e u3a.- M.: [Ipocsemenne, 2015.-
384 c.

9. Boromonos H.B. [IpakTuueckue 3aHsTHs 10 MaTeMaTuke: Y4eb. mocodue
JUIS CPEIHUX cTiell. yueb. 3aBeieHnii-6 uza.-M.: Beicmr. mik., 2003-495c.
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JJIeKTPOHHbIE U3aHNs (3JIeKTPOHHbIE PeCypPChl):
10.UadopmanmonHo-o6pa3oBaTenbHas cpena «Poccuiickas sneKTpoHHAs
mKona» - 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/
11.Buneomarepua:
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
TecTUpOoBaHMIO U dk3ameny / B. B. Bepementok, B. B. Koxymiko. — 3-e u3g. —
Mumnck : Terpanut, 2017. — 176 c. — ISBN 978-985-7081-89-9. — Tekcr :
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHoM cpenbl CI10
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/88838 (nata
obpamenus: 30.08.2020). — Pexum noctyna: aist aBropusup. [lonszoBareneit

2. BepemeHiok, B. B. TpeHaxep no maremMaTuke 1151 TOATOTOBKH K
LEHTPAIM30BaHHOMY TECTUPOBAHUIO U HKk3ameny / B. B. BepemeHntok. — 3-e u3.
— Mumnck : Terpanur, 2019. — 176 c. — ISBN 978-985-7171-36-1. — Tekcr :
ANIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHoM cpenbl CI10
PROFob6pa3osanue : [caiit]. — URL: https://profspo.ru/books/88848 (narta
obpamenus: 27.08.2020). — Pexxum moctyma: mis aBropusup. [lons3zoBareneit

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

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

Be0-cucrema 1151 OpraHu3anuy JUCTAHIIUOHHOTO 00y4YeHUs 1
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yIpaBJIeHHS UM
Cucrema mucraniinoHHOTo o0ydeHust O ATIOY «AneKkceeBCKH KOJIIEIK»
http://moodle.alcollege.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JTUCHUILIAHBI

KoHTpoib M oleHKa pe3yJbTaTOB OCBOCHHUS Y4e€OHON JAMCIUILUIMHbBI
OCYUIECTBIISIETCSl TMPENOAABATEIIEM B MPOLECCE NPOBEICHUS TEOPETUYECKUX U
MIPAKTUYECKUX 3aHATUHU, JK3aAMEHA.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHUA),
C Y4€TOM JIMYHOCTHBIX Pe3yJbTATOB

@opMbI 1 METOABI KOHTPOJISA U
OIleHKHU pe3yJIbTAaTOB 00y4eHUs

B pe3yabTate 0cBOeHUS Y4eOHOTO
npeaMeTa BbIMMYCKHUK HA 0230BOM YPOBHE
HAYYWJICS:

CBo0o1HO OIEpHPOBATH’ nousTusamy: | 1IpoBEpKa JTOMAIHEro 3a1aHus.
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA, | JALINTA IPAKTUYECKON PabOTHI.
MOJAMHOKECTBO, MEPeceUeHue, 00beAMHEHNE Y CTHBIN ¥ TMCBMEHHBIN OIIPOC.

51 pa3HOCTh MHOKECTB, YHCIOBBIE | DK3aMCH.
MHOXECTBA Ha KOOPAMHATHOM MPSIMOM,
OTPE30K, MHTEpBAJI, IIOJIyUHTEPBAJI,

MPOMEKYTOK  C  BBIKOJIOTOM  TOYKOM,
rpaguvecKkoe MpeACTaBICHUE MHOXKECTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

-3aJ1aBaTh MHOYKECTBA IIEPEUMUCIICHHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;
-ONEpUPOBATh TOHATUAMH: YTBEPKIACHUE,
OTpUIIAHUE YTBEPKACHUSA, HWCTUHHBIE U
JIO’KHBIE YTBEPKICHUS, IPUUNHA, CIEICTBHE,
YaCTHBIM Ciydail oOOIIero yTBEpKICHUS,
KOHTPIIPUMED;

-IPOBEPATh  NPHUHAJICKHOCTh  JIEMEHTA
MHO>KECTBY;

-HAXOAWTh TIEPECEUCHHEe U OOBEIUHEHUE
MHO>KECTB, B TOM YHCJIE NPEACTABIECHHBIX
rpaU4ecKd Ha YHUCIOBOM TPSMOM W Ha
KOOPJIMHATHOM IUIOCKOCTH;

-IIPOBOJIUTh JI0KA3aTEJIbHbIE PACCYXIACHUS
JUISL 000CHOBaHUSA VUCTUHHOCTH
YTBEPKICHUM.

3 31ech u Janee: 3HaTh ONpecIeHHe IOHATHS, 3HaTh U yMETh 0OOCHOBBIBATH CBOMCTBA (IIPU3HAKH, €CJIM OHM €CTh)
MOHSITUS, XaPAKTEPU30BATh CBA3H C JAPYTUMH HOHITUSMH, MPEICTABIISASA OJHO MOHITHE KAK YaCTh [EIOCTHOTO
KOMIUIEKCA, UCIIOJIb30BaTh MIOHITHE U €r0 CBOMCTBA MPHU MPOBEACHUN PACCYKICHHH, TOKA3aTENbCTB, PEIICHHN
3a7a4.
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B moBcenHeBHOW XW3HM U INIPU W3YyYECHHUH
JIPYTUX MPEIMETOB:

-MCHOJb30BaTh YHWCJIOBBIE MHOXECTBA Ha
KOOPAMHATHOM NPSIMOM M HAa KOOPAMHATHOU
IVIOCKOCTH ~ JJI1  ONMCAaHWsl  peajbHBIX
MIPOLIECCOB U ABJICHUM;

-IIPOBOAMTH JTOKA3aTEJIbHBIC PACCYKICHUS B
CUTyallMsIX IIOBCEJIHEBHOW JKWU3HM, IIpU
pEeLIeHUH 3a1a4 U3 APYTUX [IPEAMETOB
-CBoOOAHO  omepupoBaTb  MOHSITHUSIMH:
HaTypaJIbHOE 4HCIIO, MHO>KECTBO
HaTypaJbHbIX  4YMCEJ,  [EeJI0€  YHUCIO,
MHOKECTBO 1II€NIbIX YHCeNl, OObIKHOBEHHAs
npoOb, JnecsaTuyHas JapoOb, CMEIIaHHOE
YUCJIO, PalUOHAIBHOE YHCIO, MHOXECTBO
paUMOHAIBHBIX  YHCEJ, HMPPALUOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, JAEUCTBUTEIBHOE
YHUCJI0, MHOKECTBO JEHCTBUTEIBHBIX YHUCEIL,
reoMeTpuyecKas UHTEpHpeTalus
HaTypallbHbIX,  LEJIbIX,  PANUOHAIBHBIX,
JEHUCTBUTEIIBHBIX YUCET,

-[IOHUMaTh U OOBACHATH Pa3HUIY MEXKITY
NO3ULIMOHHON Y HETIO3UI[MOHHOW CUCTEMaMu
3aIMCH YUCET;

-[IEPEBOJUTh 4YHUCJIA W3 OJHOW CHUCTEMBI
3aMKCH (CUCTEMBI CUUCIIEHNUS) B APYTYIO;
-I0Ka3pIBaTh ¥ HCIIOJIb30BaTh IPU3HAKU
JNEIUMOCTH CYMMBI W MPOMU3BEIEHUS IpU
BBIIIOJIHEHUHM  BBIYHUCIEHUNH M  PELICHUU
3ajady;

-BBINOJHATh OKPYIJIEHUE PAalMOHAJIbHBIX M
UppalMOHAIBHBIX  YMCEI C  3aJaHHOU
TOYHOCTBIO;

-CpaBHMBATh JNENCTBUTEIILHBIC qucIIa
pa3HbIMU crioco0amuy;

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

-Haxogute HOJ[ wu HOK  pa3HeiMu
cnocobaMM W HCNOJB30BaTh HUX  TPHU
pELIeHNH 3a/a4;

-BBITIOJIHATH BBIYUCIICHUS U MPEOOPa30BaHUS
BBIPDAKEHUN, CONEPIKAILNX JECUCTBUTEIIBHbBIC
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qpciia, B TOM YHCJIE KOPHU HATypaIbHBIX
CTCICHEH;

-BBITIOJIHSTh CTaHJAPTHBIE TOXKIIECTBCHHBIC
npeodpazoBaHus TPUTOHOMETPHUYECKHUX,
JT0TapuPMHUUECKUX, CTETICHHBIX,
UPPAIMOHATFHBIX BBHIPAKCHUN.

B nosceonegnoll dicusHu u nNpu U3yYeHuu
opyaux npeomemoas:

-BBIMIOJIHATh HW  OOBSCHATH  CpaBHEHHE
pPE3yNBTaTOB BBIUMCICHUNA TIPH PEIICHUH
NPaKTHYECKUX  3a7a4, B TOM  YHCJE
OpUOJMKEHHBIX  BBIYMCICHUHM, HCHOIb3Ys
pas3HbIe CIIOCOOBI CPaBHEHHUI;

-3aIMChIBATh, CpPaBHUBATb, OKpYTJISATh
YUCJIOBBIE JIAHHBIE PEAJBHBIX BEIUYUH C
UCIIOJIb30BaHUEM pa3HbIX CUCTEM
U3MEPEHUS;

COCTaBJSATh W OLEHUBAaTh  pa3HbIMU
CrocoO0aMM  YHCJIOBBIE  BBIPAKEHUS  IIPH
pELICHUN NPAKTUYECKUX 3a7ad U 3a1ad u3
JIPYTUX Y4EOHBIX NIPEIMETOB

-CBoOOAHO  omepupoBaTb  HMOHITHUSIMM:
YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA, YPaBHEHHE,
SIBJIAIOIIEECS CJIIEACTBUEM IPYroro
YPAaBHEHUS, YpABHEHUS, PAaBHOCWIbHBIE Ha
MHO’KECTBE, paBHOCUJIbHBIE MPeoOpa3zoBaHUs
YPaBHEHUH;

-pemaTe pa3Hble BHJbl ypaBHEHUH U
HEPaBEHCTB M MX CHCTEM, B TOM YHCJIE
HEKOTOpbIE ypaBHEHUS 3-U U 4-i CTENeHew,
JPOOHO-pallMOHAJIbHBIE U UPPALIMOHAJIbHBIE;
-OBJIAJIETh OCHOBHBIMHU TUIIAMHA
IIOKa3aTeIIbHBIX, Jorapu(pMHUECKHUX,
UPPALMOHAIBHBIX, CTEIICHHBIX YPAaBHEHUU U
HEPaBEHCTB U CTaHIApPTHBIMH METOJAMM HX
pelIeHU M NPUMEHATh UX IPU PELICHUH
3az1adyg;

-IPUMEHATh TeopemMy be3dy K peleHuro
YPaBHEHUH;

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

-IIOHUMATh CMBICJI TEOPEM O PaBHOCHJIBHBIX
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U HEPaBHOCWIBHBIX  MPeoOpa3OBaHUAX
YPABHEHHUU U YMETh UX JI0KA3bIBATh;
-BJIAJICTh METOJIAMU PELICHUS YPaBHCHHH,
HEPABEHCTB M MX CHCTEM, YMETh BHIOMpATh
METOJl pemieHuss U O0OOCHOBBIBATH CBOM
BBIOOD;

-UCIIOJIb30BATh ~ METOJ, MHTEPBAJIIOB IS
pelieHusi HepaBeHCTB, B TOM 4YHCIIe APOOHO-
palMOHANBHBIX M BKIIOYAOIIMX B ce0s
UppalMOHATbHBIE BEIPAXKEHUS;

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

-pelmaTh YpaBHEHHUS B LEJIBIX YUCIIAX;
-u300pakaTh MHOXECTBAa Ha IUJIOCKOCTH,
3a/1aBacMbl€ ypAaBHEHUSIMHU, HEPABEHCTBAMHU
Y UX CUCTEMAMU;

-cBOOOZHO HCIIOJIb30BaTh TOK/ECTBEHHbIE
npeoOpa3oBaHus MPU PEUICHUU YpaBHEHUH U
CHCTEM ypaBHECHUH

B nosceonegnoll dicusHu u npu U3yYeHuu
opyaux npeomemoas:

-COCTaBIIATh W  pemaTrh  ypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMbl TPH PEIICHUU
3a/1a4y IPyTUX y4eOHBIX MIPEIMETOB;
-BBITIOJTHSATH OTICHKY MPaBA0NOI00Us
pE3ynbTaTOB, TMOJMY4YaeMbIX TMPU PEIICHUU
pa3TUYHBIX YpaBHEHUW, HEPABEHCTB U WX
CUCTEM TpU PEIIeHUH 3a7ad JAPYTHUX
y4eOHBIX MPEAMETOB;

-COCTaBJISITh M pemaTh ypaBHEHHUS |
HEPaBEHCTBA C MapaMeTpamMH MpU pPEIIeHUH
3a/1a4 IpyruX y4eOHBIX MPEAMETOB;
-COCTaBJISITh YpPaBHEHHE, HEPABEHCTBO WJIH
UX CHCTEMYy, OIHMCHIBAIONINE pPEATbHYIO
CUTyallMl0 WIM  TNPUKIATHYI  3a1ady,
WHTEPIPETUPOBATH MOJTyYCHHBIC
pE3yIbTATHI;

- UCTIOJIB30BATh MPOTPAMMHEIE CPEICTBA MIPH
pEIICHNH OTACIIBHBIX KJIACCOB YPaBHCHHUH U
HEPABEHCTB

Braners moHsATHAMH: 3aBHCUMOCTh BEJIMYNH,
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GyHKIMS, apryMEeHT W 3HaueHue (QyHKIUH,
00JlacTh ~ OTpEAeNICHUsT W MHOXKECTBO
3HaYeHUN (QYHKIUH, TpapuK 3aBUCHUMOCTH,
rpapuk  QyHKOMM, Hynd  (QyHKUUH,
IPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHW€ Ha YHCIOBOM TMPOMEXKYTKE,
yObIBaHME€ Ha YHUCIIOBOM IPOMEXKYTKE,
HauOoJplllee ¥ HaWMEHbIee 3HAUYCHUE
(GyHKIMH HAa  YHCIOBOM  IPOMEXYTKE,
nepuonuieckas QyHKIHS, IepUOJ, YETHAs U
HeueTHast (QYHKIMM; YMETh MPHUMEHSATh 3TH
HOHSATHS MPH PEIICHUH 3a]1a4;

BJa/IeTh TOHSATHEM CTENEHHas (PYHKIIHS;
CTpOUTh €€ TpaduK U yMETb MPUMEHSTH
CBOIiCTBa  cTemeHHOW  (QYHKIUH  TPHU
pelleHny 3aj1ady;

BJIAJI€Th MOHSITHSIMH noKa3aTeabHas
(GYHKIMS, SKCTIOHEHTA; CTPOUTH UX TpaduKu
u YMETh NPUMEHATD CBOICTBA
NOKa3aTeIbHOM (YHKLIUU TpPU  pEIICHUU
3ajay;

BIaJeTh  MOHATHEM  Jiorapudmuyeckas
byHKIUSA; CTPOUTh ee rpaduk U yMeTb
OPUMEHSATh CBOKMCTBAa  JlOorapu(pMUYECKOil
(GyHKIMU TIpU pelIeHnH 3a/1a4;

BJIA/IeTh TIOHATUSMU TPUTOHOMETPUUECKHE
GYHKIUHM; CTPOUTh UX TpadUKH U YMEThH
IPUMEHATh CBOWCTBA TPUTOHOMETPHUECKUX
GYHKIMI IpU petieHny 3a1ay;

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

INPUMEHSTh TpU pEIIeHUH 3ajady CBOMCTBA
(GyHKUMHA:  YETHOCTb,  MEPUOAMYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSTh npu peleHun 3ama4
npeodpazoBanus rpaduKoB PYHKIINIA;
BJIAJICTh HOHATHSMU YHCIIOBas
MOCIIEI0BATENbHOCTh, apupMeTHdecKass Hu
reoMeTpHUEeCcKast IPOrPeCCus;

OPUMEHATH MPHU PELICHUH 3a7ady CBOMCTBA U
NPU3HAKU apudmeTryecKoit 17}
reOMETPUYECKOU IPOTPECCUM.

B noeceonesnoii orcusnu u npu usyueHuu
Opyeux yueOHblx npeomMemos:
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-OTpeAeNaTh Mo rpadukaM U HUCIOJIH30BAThH
JUTsl PEIICHUs] TPUKIAIHBIX 3a7ad CBOMCTBA
peaNbHBIX TPOILECCOB W  3aBUCHUMOCTEH
(HanbonpIIFie W HAWMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pACTaHWsl ¥ YOBbIBAaHUS
GyHKIIMHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
ACHUMMTOTHI, TOYKH Tepernba, mepuon W
T.IL.);

-MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPAaKTHUECKON CUTYaINH;.
ompeAensiaTh Mo Tpadukam MpoCTEUrIne
XapaKTePUCTUKH TEPUOTUIECKUX MPOIECCOB
B OWoONOrMM,  DKOHOMHKE,  MY3bIKE,
paaviocBs3u W Ap. (aMIummMTyda, MEepuoa u
T.I1.)

Bragets monsiTieM GeCKOHEYHO yOBIBaroIas
reoOMEeTpUYecKas Tporpeccuss W yMeTh
MPUMEHSTH €ro NP PEIICHUH 3a]1ay;
OPUMEHSTh JJIS PEIICHUS 3a7ad  TEOPHIO

MpeJIeyoB;
BJIAJIETH ITOHATUSAIMUA OCCKOHEYHO OOIBIINE U
OECKOHEYHO MaJible YHCJIOBBIE

MOCJIEI0OBATEILHOCTH W YMETh CpPaBHHMBATh
OeCKOHEUYHO OObIINE U OECKOHEYHO MaJble
IIOCJIEI0BATEILHOCTH,

BJIAJICTh MOHSATUSIMHU: TPOU3BOAHAS (PYHKITUN
B TOYKE, MPOU3BOIHAS (DYHKITUH;
-BBIUUCIISITh TIPOM3BOAHBIC DJIEMEHTAPHBIX
byHKIMIA 1 UX KOMOMHAITUH;

-ACCIIeIOBaTh (DYHKIIMM HA MOHOTOHHOCTh U
IKCTPEMYMBI;

-CTpOUTH TpadUKH U MPUMEHSITh K PEIICHUIO
3a/1a4, B TOM YHCJIE C TTapaMeTpOM;

-BJIaICTh MOHATHEM KacaTelibHasl K rpaduky
GYHKIIMM W yMETh MPUMEHSATH €ro Ipu
pellIeHUH 3a]1ay;

-BJIAJIETh IIOHATHUSIMH nepBooOpaszHas
byHKIMS, OTIPEICIICHHBIN HHTETPAJT;
-npuMeHsTh Teopemy Hprotona—JleliOHuma u
€€ CIICJICTBUS JIJIsl PEIICHUS 3a1a4.

B nosceonesnoii owcusnu u npu uzyuenuu
Opyeux yueOHbiX npeomMemos:

-pemaTh MPUKIAIHBIE 3a7a4i U3 OMOJIOTHH,
GU3NKKA, XWMHH, DKOHOMHKHA U JIPYTUX
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IIPEAMETOB, CBS3aHHBIE C MCCIENOBAHUEM
XapaKTEPUCTHK ITPOLIECCOB;

- WHTEPIPETUPOBATH MOJIyYEHHbIE
pe3yJIbTaThl

OnepupoBaTb OCHOBHBIMHM OIKCATEIbHBIMHU
XapaKTepUCTHKaMH  YHMCIOBOrOo  Habopa,
IIOHATUEM TE€HEpallbHasl COBOKYIIHOCTb U
BBIOOPKOI U3 HEE,

-OIIEpUpPOBaTh  MOHATHSAMHU:  4acToTa |
BEPOSITHOCTH COOBITHS, cymma "
IIPOU3BEICHUE BEPOSITHOCTEH, BBIUUCIIATH
BEPOATHOCTH COOBITHI Ha OCHOBE MOZCYETa
YUCJIa UCXO/IOB;

-BJIaJIETh OCHOBHBIMH HOHATUAMU
KOMOMHATOPUKH U YMETh UX MPUMEHSATH NPU
peleHny 3aaauy;

-UMETh TpPEACTaBlIeHNEe 00 OCHOBaxX TEOPHH
BEPOSITHOCTEW;

-UIMETh MPEJCTABIECHUE O JUCKPETHBIX U
HEIIPEPBIBHBIX CIy4YaWHbIX BEIWYMHAX U
pacnpeneseHusx, 0 HE3aBUCUMOCTH
CIIy4allHbIX BEJINYMH;

-MMETh IPEACTABICHUE O MATEMaTUYECKOM
OKMJIaHMUM M  JUCHEPCUM  CIIy4YalHBIX
BEJINYUH;

-UMETh  IIPEACTaBICEHHWE O COBMECTHBIX
pacnpeneneHusIX CIIy4ailHbIX BEJIUYHH;
-IIOHUMAaTh CyTh 3aKOHA OOJNBIINX YHCEN U
BBIOOPOYHOTO MEeTOaa U3MEPEHUS
BEPOSITHOCTEW;

-UMETh MPEICTABICHUE O HOPMAJIbHOM
paclpeneneHuy W IpuMepax HOPMAaJIbHO
pacIpenesIeHHbIX CIIyYalHbIX BEJIMYNH;
-MMETb  NPEJCTAaBICHUE O KOpPpeIsiuuu
CIIy4alHbIX BEJINYMH.

B noscednesnoii oicuznu u npu usydeHuu
opyaux npeomemoas:

-BBIYHMCIIATh WU OIICHUBATh BEPOATHOCTH
COOBITHI B peasIbHOM KU3HU;

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

-aHAJIM3MPOBATh YCJIOBHE 3a/1ayM, BHIOUPAThH
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ONTUMAJBHBIA METOJl PpELICHUS 3a]aud,
paccMmatpuBasi pa3iIuyHbIe METOIbI;

-CTpOUTh ~ MOJI€Jb  pEUIeHHs  3a/JayH,
IPOBOANUTH JIOKa3aTeIbHBIE PACCYyKICHUS
IpU PEIICHUH 3a]a4u;

-pemaTh 3adadd, TpeOyromme mnepedopa
BapUaHTOB, IPOBEPKU YCIOBHUH, BbIOOpa
ONITUMAJIBHOTO Pe3yJIbTara;

-aHAIM3UPOBaTh W WHTEPHPETHUPOBATH
HOJIyYCHHbIE PELICHHUS B KOHTEKCTE YCIIOBHS
3aJa4u, BBIOMPAThH pereHus, HE
IPOTHBOpPEYAILNE KOHTEKCTY;

-IEPEBOUTh  TNPU  PEIICHUU  3aJaud
uHbOpMaIMI0O U3 OAHON (HOPMBI 3amucu B
JIPYTyl0, HUCHONB3YyS MpPU HEOOXOJUMOCTHU
CXEMBbI, Ta0IHILIbI, TPAQUKH, TUATPAMMBI.

B noesceonesnoii owcusnu u npu uzyuenuu
Opy2ux npeomemos:

-pemarh MpakTHYECKUe 3a/a4d U 3aJadd U3
JIPYTHUX TIPEIMETOB

-Brnagets reomeTpruecKUMU IOHATUSAMH TIPH

pelueHuu 3a/1a4y U pOBEJIEHUU
MaTEMaTUYECKUX PACCYKIACHUM;
-CaMOCTOSITEIILHO (bopMyIupOBaThH

ONpENeNeHNsT  TeoOMEeTpUYecKux  Quryp,
BBIJIBUTATh TUIOTE3bI O HOBBIX CBOWCTBAX W
NpU3HAKAX TEOMETPUYECKUX  Guryp w
O00OCHOBBIBATH ~ WJIM  ONPOBEPraTth  HX,
000011aTh 170071 KOHKPETH3UPOBAThH
pe3yiabTaThl HAa HOBBIX Kiaccax Quryp,
NPOBOJIUTH B HECIOXKHBIX  CIIydasx
K1accupukanuioo QGuryp Mo  pasIHYHBIM
OCHOBaHWUSIM;

-HCCTIEIOBATh YEePTEKH, BKJTFOUAst
KOMOMHAIUU duryp, U3BJICKATD,
UHTEPIIPETUPOBaTh M TIPEOOpPa3OBHIBATH
uHPOpMAIIHIO, NPECTaBICHHY IO Ha
YepTekKax;

-pemaTh 3a/1aumn reOMETPUUECKOTO

COACPIKaHNA, B TOM HYHCJIC B CHTYyaAlUAX,
KOorJa aJlrOpuT™M pCHICHUA HE CICAYCT ABHO
N3 YCJIOBUS, BBIIIOJHATH HCO6XOI[I/IMBIC JIIsL
peHICHUA 3aJa4un JOIIOJIHUTCIBHBIC
INOCTPOCHHU, HCCICAOBATH BO3MOXHOCTb
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OpUMEHEHUs TeopeM U QopMyn i
peneHns 3a1ady;

-yMeTh  (GOpMyJIHUpOBaTh U  JOKa3bIBaTh
r€OMETPUYECKUE YTBEPKICHUS;

-BIaJIETh MOHATHUSIMU CTEPEOMETPUHU:
npusMma,  Hapajuiefienunen,  NUpaMuaa,
TeTpa’ip;

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

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

-MMETh TPEJCTABICHHE O CKPEIUBAIOIINXCS
NPSMBIX B MPOCTPAHCTBE M YMETh HAXOIUTh
yTOJI M PACCTOSTHHE MEXy HUMH,
-IPUMEHATh TEOPEMBI O MMAPAUICTHLHOCTH
NPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE IMPH
peIIeHUH 3a71ad;

-yMEeTh IPUMECHSITh napauieIbHOe
IPOEKTUPOBAHUE IS U300paKeHus! PUryp;
-yMETh TMPHUMEHATh MNEPICHIUKYISIPHOCTH
IPSMOU ¥ TUIOCKOCTH NIPY PEIICHUH 337134,
-BNIAJIETh ~ TOHATHUSAMH  OPTOTOHAJIBHOE
NPOCKTUPOBAaHWE,  HAKIOHHBIE W WX
NPOCKINH, YMETh NPUMEHATH TEOPEMY O
TpeX MePIEeHINKYJISpax MPH PEIICHUH 331a4;
-BIIQJICTh TOHATUSMHU PACCTOSIHUE MEXKIY
durypamu B MPOCTpPAHCTBE,  OOMIMIA
NEePIEHANKYIAP JBYX  CKPEIIUBAIOIIUXCS
OpsSMBIX H yYMETh MPUMEHATh WX IPH
pEIIeHUH 3a71ay;

-BJIAJICTh MOHSATHEM YTOJ MEXIY NPSMOH H
TUIOCKOCTBIO U yMETh MPHMEHSTH €ro IMpH
peIlIeHNY 3a1a4;

-BNIAJICTh TOHATUSIMH JBYTPAHHBIA yTOI,
yrom MEXKTY TIOCKOCTSIMH,
NePICHIUKYIISIPHBIE IIOCKOCTH M YMETh
NPUMEHSTH UX MIPH PEIICHUH 33]1aY;
-BIIA/ICTh MOHSATUSMH npu3Ma,
napajuieNienunel W TPUMEHITh CBOWCTBA
napauiesienuIe/1a Py pelieHu  3a/1a4;
-BIIA/ICTh HOHSATUEM PSIMOYTOJIbHBIH
napajuielienune]l W TMPUMEHATh €ro IpH
peIleHUH 3371a4;
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-BJIaJICTh  MOHATUSAMH THUPAMHA, BHJIbI
UpamMul, JJIEMEHTHI TPaBUIILHON TUPAMUIBI
¥ YMETh MPUMEHSITh UX TIPU PEIICHUH 33]1a4;
-UMETh TPEACTaBICHUE O TeopeMe OJiliepa,
MPaBUJILHBIX MHOTOTPAHHUKAX;

-BJIaJICTh TIOHATHEM IUIOIIAIA TTOBEPXHOCTEH
MHOTOTPAaHHUKOB W YMETh MPUMEHSTH €ro
NIPU PEIIeHUH 3a7a4;

-BIIaJICTh ~ TIOHATUSMU  Tela  BpAIICHHUS
(muuHAp, KOHYC, map u cdepa), uX ceueHus
¥ YMETh IPUMEHATD UX MPHU PEIICHUN 33]1a4;
-BJIAJICTh TOHATHSIMH KacaTeJbHbIC MPSMBIC
U TJIOCKOCTH ¥ yMETh MPUMEHATHh U3 TpHU
peIIeHn  3a/1a4;

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

-BJIaJIETh  IOHATHSIMHM  00BEM, OOBEMBI
MHOTOTPAaHHMKOB,  T€Jl  BpAIICHUS U
NPUMEHSTH WX MPU PEIICHUH 3a/1a4;

-IMETh  TPEACTaBICHHE O  pa3BEPTKe
IIWIMHIpPA U KOHYyCa, TUIONIaId TIOBEPXHOCTH
IMWIMHAPA U KOHYCa, YMETh NMPUMEHSTh UX
NIPU PEIICHUH 3a7ad4;

-AMETh TPEJICTaBICHNUE O TJIOMmaan chepsl U
yMETh IPUMEHSTH €r0 P PEIICHUH 33]1a4;
-yMeTh peIaTh 3a7a4dl Ha KOMOWHAITUU
MHOTOTPAHHUKOB U TEJI BpaAIICHUS;

-IMETh TPEICTaBlIeHHe O Toao0uu B
MPOCTPAHCTBE W YMETh pemniaTh 3aJadd Ha
OTHOIIIEHHE  O0BEMOB W IUIOIIAJEH
MOBEPXHOCTEHN NOTI0OHBIX UTYP.

B nosceonegnoll JicusHU U Npu U3yYeHuU
opyaux npeomemoas:

-COCTaBJISITh C HCIOJIb30BAaHUEM CBOICTB
TeOMETPUUYECKUX (QUTYpP MaTeMaTHYECKHUE
MOJICIM JIJIsl PEIICHUs 3a]a4 MPAKTUIECKOTO
XapakTepa U 3aJ1a4 U3 CMEKHBIX TUCIUILINH,
UCCJIENOBAaTh  TMOJYYEHHBIE  MOJAEIU U
WHTEPIPETUPOBATH PE3YJIHTAT

-Bnagerp TmOHATHSMH  BEKTOpPBI M UX
KOOPJIMHATHI;

-yM€Th  BBITMIOJHATH  OMEpaIluud  Haj
BEKTOpaMHU;

-MCTIOJIb30BaTh CKAJSIPHOE TPOU3BEICHUE
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BEKTOPOB MPH PEILICHUH 33]1aY;
-[IPUMEHSATD ypaBHEHHE MJIOCKOCTH,
dbopMyTy pacCTOSTHUSI MEXAY TOYKaMH,
ypaBHeHUE chephl TP PEIICHUH 33]1a4;
-IPUMEHATH BEKTOPbl U METOJI KOOPJIMHAT B
MPOCTPAHCTBE MPHU PEIICHUU 3a/1a4
-Hcnons3oBarh OCHOBHBIE METObI
JI0Ka3aTEIbCTBA, IPOBOJNUTH J10KA3aTEIbCTBO
Y BBITIOJIHATH OIIPOBEPIKEHUE;

-IPUMEHATh OCHOBHBIE METOJbl PELICHUS
MaTeMaTUYECKUX 3a7aY;

-Ha OCHOBE MaTEeMaTHYECKUX
3aKOHOMEPHOCTEU B MIPUPOJE
XapaKkTepu30BaTh KPacoTy U COBEPILECHCTBO
OKPYXKAIOLIETO0 MHUpa W  OPOU3BEIACHHUUN
UCKYCCTBA;

-IPUMEHATh  NPOCTEUININE MPOrpaMMHbIE
CpeacTBa " AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUU
MaTeMaTUYECKUX 3a]aY;

-TI0JIb30BATHCS MTPUKIIATHBIMU IIPOrPAMMaMHU
Y IIPOTPaMMaMU CUMBOJIBHBIX BBIYMCIICHUN
JJIS1 UCCTIEIOBAHUSI MAaTEMATHUUECKUX
00BEKTOB
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