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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCIHUAIIJINHBI
MaTteMaTHKA

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouas nmporpamMmma yueOHON NUCHUILTUHBI ABISIETCS YACThIO MPOTPAMMBI
MOATOTOBKM  CIELMAIKMCTOB CpeAaHero 3BeHa B coorBerctBUM ¢ DPI'OC
crneruanbHocTH CITO 38.02.03 OnepaunoHHas aesITEIbHOCTh B JIOTUCTHUKE.

1.2. MecTto yueOHOH nucuuiiniabl B cTpykrype IIICC3:

JucrunmHa siBnsieTcss 0a30BOM M BXOAUT B IUKJI 00IIe00pa3oBaTEIbHOM
MOATOTOBKH.

1.3. Heamun wu 3axaum y4eOHOH AUCHUIIMHBI —
pe3yJibTaTaM OCBOEHHS Y4eOHOM IUCIUIINHBI:

Henabro peanusanum padouyeil NporpaMmbl  SIBJSIETCS  OCBOCHHE
cozepxaHus penMera MaTteMaTruka U JOCTH)KEHHUE 00YyJaroNUMUCS PEe3yJIbTaTOB
W3YUYCHHs B COOTBETCTBHH C TpeboBaHusiMU, ycTaHOBIeHHBIME DI"OC COO.

I'maBHBIMM 321a4aMM peaJin3alMi NPOrPaMMbl SABJISKOTCH:

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

- obecrnieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIITYCKHUKOB, MaTeMaTHYeCcKas
MOJrOTOBKA KOTOPBIX JIOCTATOYHA IS MPOJOJIKEHUsI 00pa30BaHUs B Pa3IMUHBIX
HaMpaBJICHUSX M JUIsI TPaKTHUUYECKOM JESATEeNbHOCTH, BKJIOYasl MPENo/iaBaHue
MaTeMaTHKHU, MaTeMaTUYeCKUe UCCIeoBaHus, paboTy B chepe HHPOPMAITMOHHBIX
TEXHOJIOTUH U JIP.;

- B OCHOBHOM O0OIEeM U CcpemHeM o0meM o0pa3oBaHUU HEO0OX0IUMO
PEAYCMOTPETh TOATOTOBKY OOYYaronIuXxcsi B COOTBETCTBHHM C WX 3alpOCaMU K
YPOBHIO TIOJITOTOBKH B chepe MaTEMaTHIECKOTO 00pa30BaHMUS.

Ilnmanupyemble  pe3yjbTaThl  OCBOCHHUS  001e00pa3oBaTebHOM
aucHuIInHbI B cooTBeTCcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

TpeOOBaHMUSA K

IInanupyembie pe3yabTaThl 00y4YeHUsI

O6mrue’ JMcuunInHapHbie’

- TOTOBHOCTL K TpyAdy, OCO3HAHHUC | -BJIaJICTh METOJaMH  AOKa3aTCJIbCTB,

LIEHHOCTH MacTepCTBa, TPYy10JII00HE;
- TOTOBHOCTb K aKTHUBHOW JESITEIBHOCTU

TEXHOJIOTUYECKOM u COLMaIbHOM
HaMpaBJIECHHOCTH, CcHOCOOHOCTh
WHUIMUPOBATh, MIJIAHUPOBATH u
CaMOCTOSITEJIBHO ~ BBIIIOJHATH — TaKylO
JICITEIHbHOCTD;

aNTOpPUTMAaMM PELICHUS 3a/1a4; YMEHUE
dbopMyITHUpOBATH OIpEJECTICHHUS,
AKCUOMBl U TEOpPEMBbl, NPUMEHATh HUX,
JI0Ka3aTebHbIC

PACCYXKACHUA B XO4€ PCIICHUA 3a1a4,

IMPpOBOJAUTH

- yMETb ONEPUPOBATH MOHATUAMM:

CTeNeHb 4YHucia, Jiorapudm dHCIa;

! VKa3bIBAIOTCS JIMYHOCTHBIE M METANPEAMETHBIE pe3ynbTathl n3 ®T'OC COO (B mocneqHeil peJakuyuu ot
12.08.2022) B otrnaroibpHOU hopme, hopMHupyeMbIe 0011e00pa3oBaTeIbHON TUCITUTUTHHON

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

pes3ybTaTE YyKasHBalTCS B COOTBETCTBUM C UX
(B mociyenHeM pemakumum ot 12.08.2022




- HHTEpeC K pa3IuyHbiM cdepam
npoecCHOHANTEHOM NESITEIBHOCTH,
OBnageHue YHUBEpCAIbHBIMHU
y4eOHBIMU MI03HABATEIbHBIMU
JEUCTBUSIMU:

a) 6a30BbIE JJOTUYECKHUE ACHCTBUS:

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

- yCTaHABIUBAThH CYIIIECTBEHHBIN

IpU3HAK 1581071 OCHOBAHUS TUTST
CpaBHEHUS,
0000111eHHS;

- OIpeaAciiaTb

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

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

- BHOCUTb KOPPEKTUBHI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE pE3YJIbTATOB
LESM, OLIEHUBATh PUCKHU MOCIEIACTBUN
NEeSATEIbHOCTH;

- pa3BHBaTh KpPEATHUBHOE MBIIIJICHUE

[IPU PEIICHUH )KU3HEHHBIX MPOOIeM

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

HUCCIIEI0BAaTEIILCKON u MPOEKTHOMN
JESATENPHOCTH, HABBIKAMU pPa3peUICHUS
npobiieM;

- BbUEBJEITH HNPUYUHHO-CICACTBCHHBIC

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

- AHAJIM3WUPOBATH IIOJYUYCHHBIC B XOIC

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

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

HCPABCHCTBA, UX CUCTCMbI;
- yMETh
dynxms,
IMpOHU3BOAHAsAd,

OTIEPUPOBATH  MOHITHIMHU:

HempepblBHA  (QyHKIHSA,
nepBoooOpaszHas,
OIPEACTICHHBIN

WHTErpa; YMETH

HaxXoAWThb IIPOU3BOJAHBIC 3JICMCHTAPHBIX

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

MOHOTOHHOCTb, HaXOJUTh HaWOOJbILINE
U HauMEHbIIWE 3HAYeHUS (QYHKIUNI;

rpaduku
UCTIOJIb30BAHUEM

CTPOUTH MHOTOYJIEHOB  C

amnrapara
MaTeMaTH4YECKOTO aHajlu3a; NPUMEHATH
IIPOU3BOJHYIO NPU PELICHUH 3a1a4 Ha
JIBUKCHUE, pelaTthb [IPAKTUKO-
OpPUEHTUPOBAHHBIE 3a71a4u
HauOOoNbIINE U HaUMEHBIINE 3HAYECHHUS,

Ha HaxO0XIACHHUC IIYyTH, CKOPOCTH H

Ha

YCKOpEHUS;
- YMeTh ONEpUPOBATH TOHATUSIMHU:
panMoOHaJIbHAS 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, IMPOTrHO3NPOBATH

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 HCIIOJIb30BAaHUS B
MMO3HaBaTEIbHOM u COlLMaIbHOM

IIPAKTHKC

pelieHnu 3aJad U3 JPYruX Y4eOHbBIX

IpEeAMETOB W 337a4 M3 peajbHOMU

KU3HH; bopmynamu
3aBHCHMOCTHU 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
JWYHBIMU ¥ CEMEWHBIMU (PMHAHCAMHN);

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

MOJYYCHHOE pEIICHUE M OlCHUBAThH
PaBIOMO00HOCTh PE3yJIbTATOB;
- yMeThb

ONEPUPOBATh  MOHATUSIMU:

cpennee apudmeTHdecKoe, 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; MMpCACTaBIIATD

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 BBIYHCIIATD
BEPOSITHOCTH C UCII0JIb30BaHUEM
rpaUyeckux  METOJO0B; IPHUMEHATH
GopMyIIbl  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 OOJBIITIX
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,
Yyrol MEXIy TpSIMOH M TUIOCKOCTHIO,
YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JIO IUIOCKOCTH, PAaCCTOSHUE
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, MWIMHIApA, KOHYCA, IUIONIAIb
MOBEPXHOCTH  THUPAMHIBI,  MPU3MBI,
KOHyCa, IWIMHIpA, 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
pacrio3HaBaTh 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
BEMYUHBI (IJIMHA, YTOJd, IUIOIIA b,
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  MOIXOJSALIUHN
W3YUYCHHBIA  METOA ISl PEIIeHUs
3a71a4M, Pacrno3HaBaTh MAaTEMATHYECKUE
bakThl M MaTeMaTU4YeCKHe 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 JIOKa3aTelbHBIC
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
YHClie U3 APYTUX YUEOHBIX IPEIMETOB,

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

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHATUSAMU: 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, HppalrOHAaJIIbLHOC 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  3aJad;  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)
nokasaresnem, Jorapupm uduciaa, 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,
JorapuMuyecKue,

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  [OKa3aTeleM,
TPUTOHOMETPHUECKHE byHKIUH,
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oOpaTHbIe TPUTOHOMETPHUECKHE
byHKIHIH, noKa3aTeNbHas U
norapudmuueckas (QyHKIUH, yMEHHE
CTpOUTh IpauKu PYHKIUM, BHIITOIHATD
npeodpazoBanusi rpaduKoB PYHKIINIA;

yMEHHE UCIIOJIb30BaTh rpauku
(GYHKIMI U1 U3y4yeHUs IMPOLECCOB U
3aBHCHUMOCTEH TpH pPELICHUH 3a1ad U3
Ipyrux y4eOHBIX TPEAMETOB H U3
peanbHOU YKU3HU, BBIpAXXaTh
dbopMynaMu  3aBUCUMOCTH  MEXAY

BEJIMYMHAMU;

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

MOHOTOHHOCTh (DYHKIIMH, 3SKCTPEMYM
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
KOOPJIMHATHOM TUIOCKOCTH MHOYECTBa
pEUIEHU YpaBHEHNM, HEPABEHCTB U UX
CUCTEM;

- yMeTb CBOOOJHO  ONEpUpPOBATh

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

reOMETPUYECKass MPOrPECCUsl; YMEHUE
3aJaBaThb IIOCIICOOBATCIIBHOCTHU, B TOM
YUCJae C IIOMOLIBIO 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 ACHUMIITOTHI rpaguka
GyHKIMY; yMEHHE BBIUUCIIATD
IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMMO3ULIMU  (QYHKIHH,
HaXOAWTh YpPaBHEHUE KacaTeIbHOM K
rpaduky QyHKIUY;

YMEHHE MCIOJIb30BaTh MPOU3BOAHYIO
Ul HMcchenoBaHus — (QyHKUMH, I
HaXO0XJIEHUS HAWIy4dllero pelIeHus B
NPUKIATHBIX, B TOM YHCJE COLHAIBbHO-
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; TPUBOAUTD
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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MCCIIEIOBATh CTAaTUCTHUYECKUE 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
BEPOSTHOCTEM, MaTeMaTU4YECKOE
O0XMJaHUE, NHUCHEPCUS M CTAHAAPTHOE
OTKJIOHCHUE CJIy4YalHOW  BEJIMYMHBI,
byHKIIMKA pacnpenesieHus U TIOTHOCTH
PaBHOMEpPHOIO,  IOKAa3aTEIbHOTO U
HOPMAJIBHOTO PACHPEAECICHUN; YMEHUE
UCIIOJb30BaTh  CBOWMCTBA  M3YUYEHHBIX
pacrpelieieHud Uil 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 TIOBEPXHOCTh 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;
YMEHUE TPOBOIUTH KIIACCHU(PHUKAIHIIO
¢uryp TO pa3TUYHBIM 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
IpUpPOAE, 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 3aJiay APYTHX
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 aiareOpsl,
UHTEPHPETUPOBATH MOJIyYeHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHUYECKHE
MOJIEIM C TOMOIIBI0 T€OMETPUUYECKUX
MOHSATUM U BEJTMYUH, PEIIaTh CBSI3aHHbIC
C HHUMHM  TpPaKTHYECKHE  3aJlayu;
COCTaBJIATh BEPOSTHOCTHYIO MOJENIb U
UHTEPHPETUPOBATH MOJTyYeHHBIN
pe3yabTaT; peuiaTh NpUKIagHbIe 3aa4u

CpeaCTBaMM MAaTEMATHYCCKOI'O aHaJIn3a,

B TOM quCIe COIIMATBHO-
DKOHOMHYECKOTO M (PU3UUYECKOTO
XapakTepa;

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

INIOHMMAaHHUEC 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  HAyYHOIO
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 W 3aBUCHMOCTEM, 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 ¢ mHpOpMAIIHE:

- 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 AayIdUTOPHH,
BBIOWpas ONTUMAJILHYIO bhopmy
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;
- BIIAQJICTh HAaBBIKAMU DPACIIO3HABAHUS U

3aIUTHI uH(pOopMaLuy,

3dBUCUMOCTHU MCIKAY BCINIHNHAMM,

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

TPUTOHOMETPHUUECKHE 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
nofgoOHbIe (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
BOCITUTAHWUSL:

-- c(OPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHMS, ITUYECKOTO TIOBEACHUS,

- CIIOCOOHOCTH OIIEHUBATh 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  LEHHOCTEH
CEMEMHOM JKM3HHM B COOTBETCTBUU C
TpaauiusaMu HapoaoB Poccuu;
Osnanenue YHUBEPCATbHBIMU
pEryISTUBHBIMU ICHCTBUSMMU:

a) caMOOpraHu3aIus:

- CaMOCTOATCIIBHO OCYIICCTBIIATD
IMO3HABATCIIbHYIO ACATCIIBHOCTD,
BBIABJIIATDH HpO6HeMBI, CTaBHUTb n

(dopMyarpoBaTh 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 A

- 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, MUIMHIApPA, 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  TIOMOIIBK0  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 4YMCJIO; HAaxXOOUTh 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
CTpEMJIEHHE 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;

- COLMANbHBIX HAaBBIKOB, BKJIFOUYAIOIINX

CIIOCOOHOCTh BbICTpaBaTb OTHOLICHMA

C JpyrMMU JIIOJbMH, 3a00THUThCH,

OpOSIBIISATh  MHTEpEC M paspemiarhb

KOH(IUKTHI

TOTOBHOCTD K CaMOpa3BHUTHUIO, | - YMETh ONEPUPOBATh MOHATUAMHU:
CaMOCTOSATEIbHOCTH U | CIy4allHBIi  ONBIT M CIydYaifHoe
CaMOOTIPEIETICHHUIO; COOBITHE, BEPOSTHOCTH  CIIy4allHOTO
-OBJIaJICHHE HaBBIKAMU y4eOHO- | COOBITHS; yMeTh BBIYUCIISATH
UCCIIEIOBATENILCKOM,  MPOEKTHOW W | BEPOSITHOCTD C UCIIOJIb30BaHUEM
COLIMATIbHOU JESITeIbHOCTH; rpaguyeckux  METOJOB; NPHUMEHATH
OBnanenue YHUBEPCATIbHBIMU | GOPMYJIBI  CIOKEHUST M YMHOXKEHUS

KOMMYHUKATUBHBIMU JE€HCTBUSIMHU:
0) coBMecTHAs JIeITCIIbHOCTD:

- ITOHUMATh "
KOMaHHOH u

HCII0JIL30BaTh
MIpEUMYIIECTBa
WHJUBUAYJIbHOU pabOTHI;

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

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
U GopMyIIbI
OLICHUBAThb  BEPOSTHOCTH  PEaJbHBIX
COOBITHII; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU;  YMEHHE  TPHUBOIUTH

Py PpELICHUH 33/ad4;

IIPUMEPBI TTPOSBICHUS 3aKOHA OOJIBIIIX
9HUCeNl B MPUPOIHBIX M OOIICCTBECHHBIX
SIBIICHUSIX

CBOOOIHO

- yMeTh OIEPUPOBATH
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NEWCTBUM, paclpenensaTb poau ¢
y4eTOM MHEHHH Y4aCTHUKOB
o0CcyXmaTh pe3yJabTaThl COBMECTHOU
paboThI;

- KOOPJMHUPOBATH U BBIMOJHATH paboTy
B YCJIOBUSIX PEabHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- OCYIIIECTBIISTh MMO3UTUBHOE
CTPAaTErnyeckoe MOBEJICHHE B

Ppa3INYHbIX curyanusiax, IIPOABJIATH

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
- IIpU3HAaBaTb CBOE IIPAaBO 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 HW 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
(GYHKIUMM, OTPaHUYEHHOCTh (YHKIIUH,

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

- CIIOCOOHOCTH BOCIPUHUMATh
pa3InYHbIe BUABI UCKYCCTBA, TPAIUIIH
U TBOPYECTBO AOPYTHX
OLIyIIaTh AMOIMOHAIBHOE

BO3JICHCTBUE HCKYCCTBaA,

CBOCTO 141
HapoJ0B,

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

- TOTOBHOCTh K CaMOBBIPQXCHHIO B
pPa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHUE
NpOSIBIISATh ~ 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,
HauOobllIee ¥ HAMMEHbIIIEE 3HAYCHHUS,
pasMax,  JOWCIIepPCHs,  CTaHJApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa;
yYMEHHE H3BJICKaTh, MHTEPIPETUPOBATH
uHbOpMaIlMI0,  TMPEACTABICHHYIO B
TabIuiax, Ha auarpammax, rpadukax,
OTPaXKamuUlyl0  CBOMCTBA  PEaJIbHBIX
IPOLIECCOB U SIBICHUN; MPEICTABIATDH
uH(OPMAITUIO C TIOMOINBIO TaOIHI U
Iuarpamu; HCCIIEIOBATh
CTaTHCTUYECKUE 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
MJI0CKOCTSIMU;

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

TOYKY 3pE€HHs C  HCIOJIb30BaHUEM

SI3BIKOBBIX CPEACTB

- OCO3HAHUE 0o0y4JalomuMuUCs | - YMETh OMNEepUpPOBATH TOHATUSIMHU:
POCCUICKOMN IrPakIAHCKOM | IPAMOYTOJIbHAsE CHUCTEMA KOOPJMHAT,
UJCHTUYHOCTH; KOOPIMHATHI TOYKH, BEKTOP,
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- L[EJICHAITPABIICHHOE pa3BUTHE
BHYTPEHHEW MO3WUIMU JIMYHOCTU Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
HEHHOCTEN Poccuiickon

denepauuu,

HapOJ0B

HUCTOPUYECKUX u
TPaIULINM,
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 OpraHU3aluu U
JETCKO-FOHOIIECKUX OPTaHU3aIHIX;

- yMeHHWe  B3aHUMOJICHCTBOBATH
COLMAITbHBIMH MHCTUTYTaMH B
COOTBETCTBHM C UX (QYyHKIHAMU WU
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHHTapHOH U
BOJIOHTEPCKOH JIeATEIILHOCTH;

MMaTpUOTUYCCKOI'O BOCIIUTAHUSA:

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

BCKTOPOB, IMPOU3BCIACHNC

Ha HaxoIUuThb C

popmyn
OTpE3Ka,

BEKTOpa
TTOMOIIIBIO M3YUYEHHBIX
KOOPJMHATHI CepEeIUHBI
paCCTOSTHUE MEXKy ABYMS TOUKAMU;

IO AXOASIINI
TUTS

YUCJIIO;

-YMETb BbIOUpATH

U3YYCHHBIA  METOJ] pelIeHus
3a/layy, pacro3HaBaTh MAaTEMATUUYECKUE
bakThl W MaTeMaTU4YeCKHe MOJEIN B
0O0IIIECTBEHHBIX

yMEHUe

MPUPOAHBIX U
SBJIICHUSIX, B
OPUBOAUTH TPUMEPHl MaTEMaTUYECKHUX

HCKYCCTBC;

OTKPBITUM POCCUMCKOW W  MHPOBOU
MaTeMaTHYECKONU HAYKH.

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

BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI
U GopMylnbl TpU pEIICHUU 3ajad;
OLICHWBATh  BEPOATHOCTH  PealIbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4ailHBIMU
BEJIMYMHAMHU;  YMEHHUE  TMPUBOAUTH
IpUMEPHI MPOSIBICHHUS 3aKOHA OOJIBIINX
qucea B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX
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- copMHUPOBAaHHOCTh  POCCHUHCKOU
TPaXJaHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapoay, 4YyBCTBA  OTBETCTBEHHOCTHU
nepen PoawHOM, TropaocT 3a CBOWM
Kpau, CcBOIO PoauHy, CBOM $3bIK H
KyJbTypy, MpPOLIJIOE M  HACTOSAIIEE
MHOTI'OHalMOHaJIbHOIr0 Hapoaa Poceny;

- LIEHHOCTHOE OTHOILIEHUE K
rOCy1apCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY " IIPUPOTHOMY

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

- uaeiHas yOeXKIeHHOCTh, TOTOBHOCTD K
ciaykeHntro W 3amure  OteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

OCBOCHHBIE 00y4aromuMucs
MEXMPEIMETHBIE HOHATHUSA u
yHUBEpCajbHble Yy4eOHblE JIEHCTBUSA
(peryJiATUBHBIE, IT03HABATEJIbHBIE,
KOMMYHUKaTHUBHBIE);

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

YYaCTHIO B MMOCTPOCHUU
VHIUBUYAJIbHOU oOpazoBaTebHON
TPACKTOPUHU;

- OBJIaJICHHE HaBbIKAaMU y4eOHO-
HCCJIE0BATEILCKOM, IIPOCKTHON U
COIMMAJILHOM JIEITENHbHOCTH

- HE IPUHUMAThH JACHCTBUSI, IPUHOCSIIINE
BpEJl OKPYKAIOIIEH CpeLE;

YMETh
byHKIHS,

OIEPUPOBATH
HEIIPEPBbIBHAS

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

- pacHIMpUTh ONBIT ACATEIbHOCTHU
HKOJIOTUYECKON HAMPaBICHHOCTH;

- pazpabarpiBaTh IUIAH  PEIICHUS
npobiieMbl ¢ Y4eTOM  aHalu3a
MMEIOIIUX CST MaTepUaIbHBIX u

HEMaTepUAIbHBIX PECYPCOB;
- OCYIIECTBIISATH  IIEJICHANPABICHHBIN
IIOMCK IEPEHOCa CPEJICTB M CIOCOOOB
JICHCTBHS B MPO(ECCHOHATBHYIO CPEY;
- yMeThb IEPCHOCUTh 3HAHUSA B
MO3HABATCIIBHYI0O M TPAKTHYECKYIO
00J1aCTH KHU3HEICATCILHOCTH;

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

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

HEJIIM

IPOU3BOIHAS, nepBooOpaszHas,
ONpEACIICHHBI  HMHTErpaj;  yMETh
HAXOJWTh MPOW3BOIHBIC dJIEMEHTAPHBIX

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

MOHOTOHHOCTb, HAXOJWUThb HaWOOJIbIINE
M HavuMEHbIINE 3Ha4YeHUS (QYyHKIUN;

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 MOHATUSMHU:
JBI)KCHUE B IPOCTPAHCTBE, IMOJ00HBIC
burypsl B IpoCTPAHCTBE; UCIIOIb30BaTh
OTHOIIIEHUE TUUIOIIAIEN TTOBEPXHOCTEN U

nofo0HbIX  uryp

00BbeMOB npu
peIIeHuH 3a/1a4;

- YMETh BBIYUCIATH TEOMETPUYECKUE
BETUYUHBI (IJIMHA, YTOJ, IUIONIAlb,
00BeEM, [UIOMIATh MTOBEPXHOCTH),
UCIIONIB3YSl HW3YYCHHBIE (OPMYNIBI U

METOIbI

[Tpodeccuonanbupie  (IIK) wu

oO0mume

komneTeHnu(OK), koTopsie

AKTYaJTM3UPYIOTCS MPU U3yUECHUU YICOHOMN TUCITUTITHHBL:
OK 04. DddextnBHO B3aUMOAECHCTBOBaTH W PabOTaTh B KOJUICKTHBE H

KOMaHIC

OK 05. OcyuiectBiasiTh YCTHYK0 M HHMCBMEHHYIO KOMMYHHKAIUIO Ha

rOCyJJapCTBEHHOM si3blke Poccuiickon
COLMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTA

deaeparui ¢ y4eTOM OCOOEHHOCTEH

[IpodheccroHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE MPOCICKUBACTCS Yepe3
unrerpamuo OY /. 07 Marematuka u OI1.03CraTuctuka
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1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJbTaThbl OCBOCHUsI Ppaldouei
NPOrpamMMmslI

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

JIP 5. JleMOHCTpUPYIOIIMKA MNPUBEPKEHHOCTh K POJHOM KYJBTYpE,
UCTOPUYECKONW TaMsATH Ha OCHOBE J100BUM K PoauHe, pomHoMy Hapoay, maiou
pOAVHE, TMPUHATUIO TPAJULMOHHBIX LIEHHOCTEN MHOTOHALMOHAIBHOIO Hapojaa
Poccun.

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

JIP 7. Oco3Haromuii OPUHOPUTETHYIO 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; MPEAYPEKIAIOUINMI MO0 MPEO10IeBAIOIINI
3aBHCHMOCTH OT aJIKOT0Jis, Ta0aKa, MCUXOAKTUBHBIX BEIECTB, a3aPTHHIX UTP U T.J.
CoxpaHsSONMil NCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CHTYaTMBHO CJOKHBIX WITU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUsX.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe pPadoyveil MporpamMmbl yueOHOro
npeaMera:

MaKCHUMaJbHOU yueOHOU Harpys3ku oOydaromierocs — 340 4acoB, B TOM UHCIIE:
ayIMTOpHOU y4eOHOW paboThl obOywaromerocs - 340 dacoB, U3 HuUX B (opme
PaKTUYECKON MOArOTOBKH — 80 4acoB; B TOM YHUCJE NMPAKTHYECKUX 3aHIATHM - 62
4acoB; KOHCYJIbTauui - 0 yacos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1. O0bem yueOHOro npeaMera U BUAbI y4eOHOH padoThl

Bun yueOHoi1 padoThbI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 340
AynutopHas y4deOHasi padora (o0s3aTesbHbIC Yy4deOHBIe 340
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTUYECKOH MOATOTOBKH 80
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSITHS 278
nabopaTopHbie pPabOThI
IIPAKTUYECKUE 3aHATUSA 62
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero)
B TOM YHCJIE:
Koncynpranmuu 0

IIpomexxyTounasi arrectauusi B gopme oughgepenyuposannozo 3auema
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2.2. TemaTuyeckuii IJIAH U CO/lepP:KaHUE Y4eOHOr0 mpeaMera MaTeMaTuka

HaunmenoBanue Coneprkanne yaeOHOT0 MaTepuraa, JabopaTropHble pabOThl M MPAaKTHYECKUE 3aHITHS, B TOoM | O0bem Konpr n
pa3zenoB U TeM yrcie B (hopMe MpaKTHIECKOH MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaronInxcs 4acoB JTUIHOCTHBIX
(JIP),
MeTanpeMEeTHBI
x (MP),
MPEeIMETHBIX
pe3yJIbTaToOB
(ITP),
(bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT
IPOrPaMMBI
1 2 3 4
Pa3nen 1
IToBTOpEHUE
Kypca
MaTeMATHKHU 20
OCHOBHOM
LIKOJIbI
Tema 1.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/2 OK 04., OK 05.
[enu u 3agaun 1 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CoJepxkaHne: MaTemaTHKa B HaAyKe, TEXHUKE,
MaTEeMaTHKHU TIPH 9KOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTHYECKON aesiTeapHoCTH. Llemuu | 2/2 TP 5, JIP 9,
OCBOCHUU 3a/1a4l U3yUYEHUs] MAaTEMATHUKH MPHU 0CBOeHUU crieraibHocTh 38.02.03 OnepanuonHas
CIEUATBHOCTH JIESITENIbHOCTh B JIOTUCTHKE.
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH *[E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 1.2. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 04., OK 05.
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Lenrie u
paroHaIbHBIC
qyclia

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

2/0

JlaGopaTopHbie pabOThI

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

*/*

KoHTpoJibHBIE PabOTHI

CamocrositenpHas pabora 00yJaomuxcs

b

JIP 5, JIP 9,

Tema 1.3
JleicTBUTENbHBIE
qucia

Cone

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

1

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

6/0

6/0

JlaGopaTopHbie pabOTHI

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

*/*

KonTponbHble paboThl

CamocrosiTenpHas paboTa 00yJaronuxcs:

OK 04., OK 05.

b

JIP 5, JIP 9,

Tema 1.4
[IpoueHTHBIE
BBIUNCIICHUA

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYeCKOH MOATOTOBKU

1

[IpocTeie MpOLIEHTHI, pa3Hble CIOCOObI MX BhruucaeHUs. CI0XKHbIE TPOLECHTHI.
IIpodeccnoHanbHO-0PUEHTHPOBAHHOE coaepxaHue: [[poleHTs B
npodeccuoHabHBIX 33Jja4ax COIMAIbHO-9KOHOMHYECKOTr0 MPOdUIIs.

JlaGopaTopHbie pabOThI

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

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

2/2

2/2

*/*

OK 04., OK 05.

5

JIP 5, JTP 9,

Tema 1.5
YpaBHeHUs U
HEpaBEHCTBA.

Cucremsl

ypaBHEHUU

Cone

»KaHue yueOHOro Marepuasa, B TOM uncie B popMe NpakTHUECKOM MOArOTOBKU

1

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

4/0

4/0

JlaGopaTopHbie pabOTHI

OK 04., OK 05.
JIP 5, JTP 9,
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[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas pabota 00yJaromuxcs *
Tema 1.6 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 4/0 OK 04., OK 05.
I'eomerpus Ha 1 Buas! muiockux GuUryp u ux miomais.
TJIOCKOCTH [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H B KYpCE T€OMETPUHU HA MIIOCKOCTH 2/0 JIP4, JIP7, JIP9
JlaboparopHbie pabOTHI *
[IpakTUdeckue 3aHATH, B TOM YUCIIE B OPME MPAKTHYECKON TTOJATOTOBKU
PenieHue 3a1a4 Ha IOBTOPEHHUE 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pazgen 2
KopHn, crenenn 46
U JIorapu@pmsl
Tema 2.1 Copneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/2 OK 04., OK 05.
Kopens n-oii 1 OrmpezieneHne KOpHS N-0ii CTerneH:, apu()METHUSCKOTO KOPHS N-0if CTereH , cBoiicTBa | 4/2
CTEIICHU U €r0 KOpHEW. Beruucienue u cpaBHeHrE KOpHEN. BBINMOTHEHNE pacyeToB C paiMiKaIaMH. ’
CBOMCTBA IIpodeccuoHAILHO-OPHEHTHPOBAHHOE coepxanue: [[pakTUKO-OpUEHTUPOBAHHBIE JIPS, JIPS, JIP9
3a71a9¥ COIMATbHO-DKOHOMUYECKOTO TPOQHIIs
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHbIe paboThl *
CamocrosiTenpHas paboTa 00yJaromuxcs: *
Tema 2.2 Copneprxanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 6/0 OK 04., OK 05.
Crenens ¢ 1 OnpejieieHUE CTENEHH C PALMOHAILHBIM U JIEHCTBUTENBHBIM ToKa3aTeneMm. CBoiicTBa
pattHOHAILHBIM 1 CTEIEHH C JIEHCTBUTENLHBIM MOKa3areieM. Haxoxkienue 3Ha4eHuii crenene ¢ 4/0 ’
ACHCTBUTCIILHBIM palMOHaNBHBIMHU NToKazatensMu. CpaBHeHue crenenei. [Ipeobpa3oBanus BRIPaKEHUH, JIPS, JIPS8, JIP9
TokasaTeseM COJIEPIKAIIMX CTETEHM.
JlaboparopHblie pabOTHI
[IpakTUueckue 3aHATHSI, B TOM YHCJIE B popMe MpakTHIecKoi moarotoBku: [Ipeodbpazosanus | 2/0

BBIPAXEHUI, COAEPIKALUX CTEIEHU.

KoHTpoJibHBIE PabOTHI
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CamocrosiTenpHas pabora 00yJaomuxcs

Tema 2.3 Cogneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK 04., OK 05.
Crenennas 1 | Crenennas dhyHKIWS, ee CBOHCTBA. 4/0
Gynkumsa mee | JlabopaTopHble pabOTHI * ’
~ % /%
rpaduk : /
pad ITpakTHueckue 3aHATHs, B TOM YHucie B (opMe MPAKTHUECKOH OITOTOBKU: . JIPS, JIPS, JIP9
KoHTpoJibHBIE PabOTHI
%
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 2.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4/0 OK 04., OK 05.
Uppanuonanbusie | 1 \ Uppanmonanbapie ypaBHeHUs1. CIIOCOOBI UX pelieHus 4/0
YpaBHEHHUS JlaGopaTopHbie paboTHI * ’
- . * /%
ITpakTHyeckue 3aHATHs, B TOM Yucie B (opMe MPAKTHUECKOW NOrOTOBKHU: . JIPS, JIPS, JIP9
KoHTpoJibHBIE PabOTHI
CamocrosTenbHas pabota 00yJaromuxcs
%
Tema 2.5 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 04., OK 05.
Wppanmonaneleie | 1 | Uppaumonansubie HepaBeHcTBa. CIOCOOB! HX PELICHHS 2/0
HEpPaBEHCTBA JlaGopaTopHbIe pabOTHI * ’
o . * /%
[IpakTHyeckue 3aHATHS, B TOM YHCIe B pOpME MPAKTUIECKOH MOATOTOBKH: */ JIPS, JIPS, JIP9
KoHTpoJibHBIE PabOTHI
%k
CamocrositenpHas pabota o0yJaomuxcs
Tema 2.6 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/2 OK 04., OK 05.
ITokazarenbHas 1 Omnpenenenue, cBOMCTBa U Tpaduk nmokazarenbHon ¢pynkiuu. IlpogeccnonanbHo- 2/2
byHKIHS OPHEHTHPOBAHHOE COJep:KaHUe: DKOHOMHYECKHE pacyeThl C IPUMEHEHUEM ’
MOKa3aTeJIbHON (DyHKIUU.
by JIPS, JIP8, JIP9
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 2.7 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 8/0 OK 04., OK 05.
[TokazaTenbHbIC 1 I[pocreiimme moka3zaTeabHbIE YPAaBHEHHUS U HEPABEHCTBA. Y PAaBHEHUS U HEPABEHCTBA, 4/0

ypaBHEHU U

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

YpPaBHEHUM U HEPABEHCTB.

JlaboparopHbie pabOTHI

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

2/0

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas paboTa 00yJaromuXcs:

b

JIPS, JIPS, JIP9

Tema 2.6
Jlorapudmsl

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

1 Jlorapudm yucna. OcHOBHOE JIoTapuMUIECKOe TOKIECTBO. JlecaTnaHbie U

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

6/0

6/0

JlaGopaTopHbie pabOThI

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

*/*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs

OK 04., OK 05.

5

JIPS, JIPS, JIP9

Tema 2.7
Jlorapugpmuuecka
s QyHKIUS

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

1 Jlorapudmuueckas ¢pyHkums, ee cBorictBa u rpaduk. [IpodeccuonanbHo-
OPUEHTHPOBAHHOE COAePKAHUE: DKOHOMHUECKHUE PACYETHI C MPUMEHEHUEM
JorapuMuIecKor PyHKITHH.

2/2

272

JlaGopatopHbie pabOTHI

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

*/*

KonTponbHble paboTh

CamocrosiTenbHas padoTa 00yJaromuxcs:

OK 04., OK 05.

b

JIPS, JIPS, JIP9

Tema 2.8
Jlorapudmuaecku
€ YpaBHEHHUS U
HEpaBEHCTBA

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

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

8/0
6/0

JlaGopatopHble pabOTHI

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

2/0

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas pabota 00yJaromuxcs

OK 04., OK 05.

b

JIPS, JIPS, JIP9
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Pa3zgen 3

IIpsimble u
IVIOCKOCTH B 32
NPOCTPAHCTBE
Tema 3.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 4/2 OK 04., OK 05.
OcHOBHBIE 1 [Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX. 4/2
HOHSTHS IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHne: AKCMOMbI 5KOHOMHKH. * JIP6, JIP7, JIP9
cTrepeomeTrpun | JlabopaTtopHbIe paOOTHI *
[IpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH *
KOHTpOIEHEIE PAGOTHI *
CamocrosiTenbHas padoTa 00yJaromuxcs:
Tema 3.2 Copepxanne yueOHOro MaTeprasa, B TOM YKcie B popMe MPaKTHUECKOM MOATOTOBKU 12/2 OK 04., OK 05.
[TapannensHoCcTh | 1 IIpogeccrnonaibHO-OpHEHTHPOBAHHOE COAep:KaHue: B3anMHOE pacnooKeHne 10/2
MPSIMBIX U IPSIMBIX B IPOCTPAHCTBE. YTOJI MEKIY ABYMsI IpsMbIMU. [lapanienbHOCTh NpsAMOil U ’
TJIOCKOCTEM mockocth. [lapaienbHOCTh mIockocTed. TeTpasap u napaienenunes. 3aiadn Ha JIP6, JIP7, JIP9
IIOCTPOEHHUE CEUECHUN
JlaGopaTopHble pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUCIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Pewenue 3anau o reme «llapamuiesbHOCT MPSMBIX U INIOCKOCTEN. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 3.3 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK 04., OK 05.
[TapamnensHoe 1 [Mapannenshas npoekuus Gurypsl. U300paskeHue MIOCKUX U MPOCTPAHCTBEHHBIX
IIPOEKTUPOBAHUE (GuUryp B cTepeoMeTpuu 2/0 ’
U €r0 CBOWCTBA. JlaGopaTopHble pabOTHI * JIP6, JIP7, JIP9
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenpHas pabora *
Tema 3.4 Coneprkanue yueOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 4/0 OK 04., OK 05.
HepnenKyIsaps | | [lepnenaukynaspHbIe NpsAMBIE B TpocTpaHcTBe. CBA3b MEXAY NapauieIbHOCTBIO U
OCTb IIPAMBIX 1 NEePHEHANKYISIPHOCTBIO B IPOCTpPaHCTBE. TeopeMa o npsiMoid, epIEeHIUKYISIPHON K ’
TJIOCKOCTEH 10ckocTy. [Ipu3Hak nepneHguKyIsipHOCTH MPSMOM U INIOCKOCTH 4/0
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JlaGopaTopHbie pabOoTHI * JIP6, JIP7, JIP9
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 3.5 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 6/0 OK 04., OK 05.
[Tepnengukynsap | 1 Onpenenenre NepueHIUKYIISIpa, HAKIIOHHON U MTPOEKIMU. PaccTossHuE OT TOYKH 10
Y HaKJIOHHBIE II0CKOCTH. Teopema 0 TeX MepHeHANKYIspax. YTol MeX Iy IPsIMOi U TIIOCKOCThI0. | 6/0 ’
JlaGopaTopHbie paboThI * JIP6, JIP7, JIP9
[TpakTUyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 3.6 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/2 OK 04., OK 05.
JIByrpaHHbIi 1 Omnpenenenue AByrpaHHoro yria. ['panu, peOpo AByrpaHHoro yria. JInHelHHbIi yroma
yTroJL. IByrpaHHoro yria. [lepnenaukyispHsle IiockocTu. [Ipu3Hak nepneHuKyaIspHOCTH Jp6, JIP7, JIP9
IlepnenqukysspH AByX miiockocrel. IIpsamoyronsnsiii napamenenunes. IpogeccuonaabHo- 2/2
OCTh OpPMEHTHPOBAHHOE coJep:KaHMe: 3aJjauu MPAKTUUECKOro XapakTepa U 3a/laud u3
IJIOCKOCTEM. CMEXHBIX TUCIMILIHH.
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKON MOATOTOBKHU: 2/0
Pemenue 3anau no teme «lIpsiMble M IJIOCKOCTH B IPOCTPAHCTBEY
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Pazgea 4 12
JIeMeHTBbI
KOMOMHATOPUKH
Tema 4.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/2 OK 04., OK 05.
Pazmemienus u 1 IIpodeccnonabHO-OpHEHTHPOBAHHOE cofep:xanme: Victopus pa3BUTHs
IIEPECTaHOBKU koMOuHaTopuku. OcHoBHBIE OHATHS. [IpaBuino ymHoxkeHus. Onpenenenue 4/2 JIPS, JIP7, JIP9
pa3MmeleHni 1 nepectaHoBoK. ©OpMyJIbl [l BEIYUCIECHHS YUCIIa IEPECTAHOBOK U
pasmernenuii. [Ipumepsl TEKCTOBBIX 3a/1a4
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KonTponbHble paboTh
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CamocrosiTenbHas paboTa 00yJaromuXcs:

Tema 4.3 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/2 OK 04., OK 05.
Coueranus u ux | 1 ITpodeccnoHaILHO-OPpHEHTHPOBAHHOE colep:kanue: OnpenencHue coueTannii us n | 4/2
CBOMCTBA 3JIEMEHTOB 1O M B KaxkaoM. DopMyiia il mojicuera ynciia couetannii. Otiauuue JIPS, JIP7, JIP9
COUYETaHMM OT NEPECTAaHOBOK U pa3MELIEHUM.
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS, B TOM YKCie B (hopMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuxcs: *
Tema 4.4 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/2 OK 04., OK 05.
®opmyna bunoma | 1 Bo3Benenue AByuiieHa B IIENyI0 HEOTPHUIIATENbHYIO cTeneHb. Popmya GuHoma 2/2
HrroToHa. HrroTona. Cxema Jij1s1 BBIYMCIICHUSI OMHOMHUATBHBIX KOA(DPUITMEHTOB (TPEyTroJbHUK JPS, JIP7, JIP9
CaoiicTBa [Tackans). CoiicTBa OMHOMHATBHBIX K03 duirenToB. IlpodeccnonanbHo-
OMHOMUHAIBHBIX OPUEHTHPOBAHHOeE coepkaHue: [[pakTHKO-OpUEHTUPOBAHHBIE 3314l COLIUAIBHO-
KO3 HUIIMEHTOB. HKOHOMHYECKOTO MPOPHUIISL.
TpeyronbHUK JlaGopaTopHbie pabOThI *
[Tackans. [IpakTHyeckue 3aHATHUS, B TOM YHCie B (hopMe MPaKTHIECKOM moaroToBku: Pemenne 3amxa4 no | 2/0
TeMe «DJIeMEHThl KOMOMHATOPUKU
KoHTpoJibHBIE PabOTHI
CamocrosTenbHas padoTta
Pa3zgea 5 14
MHOrorpaHHUKH
Tema 5.1 Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6/2 OK 04., OK 05.
ITonsTue 1 [Tonsatue MHOrOrpanHuka. ['panu, BepmuHbl, pedpa MHOTOrpaHHUKA. BrImykiibie 1 4/2
MHOTOTpaHHUKA. HEBBIMYKJIbIE MHOTOTpaHHUKH. TeopeMa Dunepa. [Ipusma. [Ipsimas n HakioHHas P4, JIP7, JIP9
[Ipuzma npu3Mma. [IpaBunbpHas npusma. [lapamienenunen. Ky6. IIpogeccuonanbHo-
OpPHEHTHPOBaHHOE coep:kanue: [Lmomanp moaHOM 1 OOKOBOW MOBEPXHOCTH
TIPU3MBI. *
JTaGopatopHbie paboThI 2/0

[IpakTHyeckue 3aHATHUS, B TOM YHCie B (hopMe MPaKTHUECKOM MOAroTOBKH: Perenue 3a1ad o
teme «IIpuzmay

KoHTpoJibHBIE PabOTHI
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CamocrosiTenbHas paboTa 00yJaromuXcs:

Tema 5.2 Copneprkanne ydeOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6/2 OK 04., OK 05.
[Tupamuna 1 ITupamuna. IlpaBunpHas nupamuaa. [ipoeccuoHaIbLHO-OPHEHTHPOBAHHOE 4/2
coaep:xxanue: [1nomans 60KOBOW ¥ MOJTHOW MOBEPXHOCTH MUPAMUIBI. Y CEUeHHAs JIP4, JIP7, JIP9
UpaMHJIa. *
JTaGopatopHbie paboThI 2/0
[IpakTHyeckue 3aHATHUS, B TOM YHCie B (hopMe MPaKTHUECKOM MOAroToBKH: Perenue 3a1ad mo
teme «[Iupamuma» *
KoHTpoJIbHBIE Pa0bOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 5.3 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/2 OK 04., OK 05.
[TpaBunbHBIE 1 Cummerpus B mpocTpaHcTse. [IoHATHE MPaBUIBHOIO MHOTOTPAHHUKA. DJIEMEHTHI 2/2
MHOTOTPaHHUKHU CUMMETPUU IPAaBUIbHBIX MHOTOrpaHHUKOB. [IpodeccuoHaIbHO-OpHEeHTHPOBAHHOE JIP4, JIP7, JIPY
copep:xkanue: CHUMMeTpUs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY.
JTaGopatopHbie paboThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU:
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pa3nen 6 42
OcHOBBI
TPUTOHOMETPHHU
Tema 6.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK 04., OK 05.
Pagnannas mepa | 1 VYron B oquH paauad. @opmylibl Iepexoa OT rpagyCHON K paJuaHHON Mepe 1
yriaa Ha000poT. Tabauia COOTBETCTBUS M1y TPayCHOM U paMaHHONW MEpoi yria. 2/0
JIaboparopHsie paboThI * JIP4, JIP7, JIP9
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *[E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 6.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 04., OK 05.
[ToBopoT TOukn | 1 OnpeneneHre eAMHUYHON OKPYKHOCTH. [I0BOPOT TOUKM BOKPYT Hayajga KOOpAUHAT HA
BOKpYT Hauana yroi o ¥ —0.. COOTBETCTBHE MEX/Y JCHCTBUTEIBHBIMHI YUCIIAMU M TOUYKAMH eqUHUYHON | 2/0
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KOOpAMHAT OKPY’KHOCTH. JIP4, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[TpakTUueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaromuxcs: *
Tema 6.3 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 04., OK 05.
Onpenenenue 1 Omnpenenenue cuHyca, KOCUHyca, TAHT€HCA U KOTaHT'€HCa AEHCTBUTEIBLHOTO YUCIIA. JIP4. TIP7. JIP9
CUHYyCa, Tabnuiia 9acTo BCTPEYAIONIMXCS 3HAYEHUI CHHYCca, KOCHHYCa, TaHTeHca u KoTanrenca. | 2/0 ’ ’
KOCHHYCa, JlaGopaTopHbie pabOTHI *
TaHI'C€HCa U [TpakTHueckue 3aHATHsI, B TOM YHCIIe B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KOTaHIeHCa KoHTpoJibHBIE PabOTHI *
ACUCTBUTCIIBHOIO | CamocTosiTelabHas padoTa 00ydaromuxcs:
qHcoa. *
Tema 6. 4 Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK 04., OK 05.
3HaKy cHHYCa, 1 3HaKM CHHYCa, KOCUHYCa, TAHI€HCA U KOTAHI'€HCA 10 YETBEPTSIM. 2/0
KOCHHYCA JIP4, JIP7, JIP9
yed, JlaGopatopHbie pabOoThI
TaHIreHca U — *
[IpakTUyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKONW MOATOTOBKHU: * /%
KOTaHTeHCa /
KoHnTponbHbie paboThl *
CamocrosTenbHas paboTa 00yJaromuxcs:
%k
Tema 6.5 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 04., OK 05.
3aBHUCUMOCTb 1 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO U cleacTBUsA U3 Hero. dopmyna, JIPA. JIP7. JIPO
MEKIY CHHYCOM, yCTaHABIMBAIOIIAS 3aBUCHMOCTh MEXK/Iy TAHTCHCOM U KOTAHT€HCOM OJHOTO U TOro e | 2/0 ’ ’
KOCHHYCOM, yTia.
TaHI'€HCOM JlaGopaTopHble pabOTHI *
OZIHOTO MU TOro k€ | [IpakTUuecKue 3aHSATHS, B TOM YHCIIe B hopMe MpaKTUIECKOU MOATOTOBKH: */*
yria KoHTponbHbIe paboThI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Tema 6.6 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 12/0 OK 04., OK 05.
Tpuronomerpuue | 1 Crioco6b1 mpeoOpa3zoBaHUs U 10KA3aTENbCTBA TPUTOHOMETPUYECKUX TOX1ecTB. CHHYC,
CKHE TOXKIeCTBa KOCHHYC, TAHT€HC YTJIOB o U —0.. @opMyiibl ciokeHus. CHHYC, KOCUHYC U TAaHTE€HC 8/0
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NBOIHOrO aprymenTa. @opmyisl npuseaeHus. Cymma U pa3HOCTb CHHYCOB U
KOCHHYCOB.

JlaboparopHbie pabOTHI

[TpakTrueckue 3aHATHS, B TOM YUcIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
TpuronomeTpruyecKkue TOXKAECTBA.
CyMMa ¥ pa3HOCTh CHHYCOB U KOCHHYCOB.

2/0
2/0

KonTponbHbIe paboThl

CamocrosiTenpHas paboTa 00yJaronuxcs:

JIP4, JIP7, JIP9

Tema 6.7

Tpuronomerpuye

CKue (PYHKLIUU

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

1 Omnpenenenue GyHKIMNA CHHYCa, KOCHHYCA, TAHTCHCA U KOTAaHT€HCa, OCHOBHBIE
cBoricTBa u rpaduku. [IpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/IePKAHUE:
Omnwucanue Npou3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO rPauKOB PYHKIUH

4/2

4/2

JlaGopaTopHbie pabOThI

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

*/*

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

OK 04., OK 05.

JIP4, JIP7, JIP9

Tema 6.8
Apkcunyc,
apKKOCHUHYC U
apKTaHI€HC

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

1 Omnpenenenue apkCuHyca, apKKOCHHYCa, apKTaHI'€HCa U apKKOTaHIeHca. APKCHHYC,
apKKOCHUHYC U apKTaHI€HC OTPHUILATENBHOIO apryMEHTa

4/0

4/0

JlaGopaTopHbie pabOThI

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

*/*

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs:

OK 04., OK 05.
JIP4, JIP7, JIP9

Tema 6.8
Tpuronomerpuye

CKHC YPaBHCHUSA U

HEpaBEHCTBA

Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU

1 [Ipocretinine TpuroHoMeTpudeckue ypaBHeHuss. OTHOPOAHBIE TPUTOHOMETPUUECKHE
ypaBHeHUs. PelieHne TpUroHoOMETpUIECKUX YPaBHEHUN METOA0M Pa3iIoKEHUS Ha
MHOxuTtenu. [Ipocreitmme Tpuronomerprudeckue HepaBeHcTBa. IlpodeccnonanbHo-
OPHEHTHPOBAHHOE coAep:kaHue: [[pakTHKO-OpHUEHTHUPOBAHHBIE 33/1a4U COLIMAIBHO-
SKOHOMHUYECKOTO MPOhHIIS.

12/4

10/4

JlaGopaTopHbie pabOThI

[IpakTuyeckue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKOM MOAroTOBKH: Perenne
TPUTOHOMETPUYECKHUX YPABHEHHIA.

2/0

KonTponbHble paboThl

OK 04., OK 05.
JIP4, JIP7, JIP9
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CamocrosiTenbHas paboTa 00yJaromuXcs:

Pazgen 7 22
Koopaunars! u
BEKTOPHI B
NMPOCTPAHCTBE
Tema 7.1 1 Copneprxanue yueOHOTO MaTepuraa, B TOM 4Hiciie B popMe IPaKTUIeCKOl MOAroToBku: | 4/0 OK 04., OK 05.
[TousiTue BekTOpa Onpenenenrie BEKTOPA, IJIMHA BEKTOPA, KOJJIMHEAPHBIE BEKTOPBI, PABHBIE BEKTOPBHI, 4/0
B IIPOCTPAHCTBE COHANPABJICHHBIC U MPOTUBOIMOJIOKHO HAMIPABJICHHBIE BEKTOPBI. JIPS, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCiIe B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KonTponbsHble paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 7.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 4/2 OK 04., OK 05.
HevictBus ¢ 1 CiokeHre BEKTOPOB MO MPABUITY TPEYTOJIbHUKA U TTPaBUITY TTapajuiesiorpaMma.
BEKTOpaMH [IpaBuI0 MHOTOYTOBHUKA JUIS TIOCTPOSHHS CyMMbI HECKOJIBKMX BEKTOPOB. 4/2 JIPS, JIP7, JIP9
[IpoTuBOMONIOAKHBIE BEKTOPHI. PAa3HOCTH BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO.
CsolicTBa aeiictBuii Haj BekTopamu. IIpoeccHOHAIBLHO-OPHEHTHPOBAHHOE
coep:xkanme: [IpakTHKO-OpUEHTUPOBAHHBIE 331a4H COLIMATBHO-2KOHOMUYECKOTO
npoduis
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *[E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema7.3 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK 04., OK 05.
Kommanapuele | 1 OnpeneneHyue KOMILUIaHAPHBIX BEKTOPOB. [Ipr3HaK KOMIUITAHAPHOCTU TPEX BEKTOPOB. 4/0
BEKTODBI. [IpaBuno napanienenunena st IOCTPOSHUSI CyMMbI TPEX HEKOMIUTIaHAPHBIX BEKTOPOB. TIPS, JIP7, JIP9
Teopema 0 pa3nokeHUH IPOU3BOJBLHOIO BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM.
JlaGopaTopHble pabOoTHI *
[IpakTrueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: *[*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Tema 7.4 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK 04., OK 05.
IIpsmoyronbHas | 1 | Onpenenenue NpsIMOYToIbHON CUCTEMbI KOOPAWHAT B IpocTpaHcTBe. Ha3zBaHue u 2/0
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cucrema o0o3HaueHne KoopAnHATHBIX oceil. KoopanuaTe! ToukH 1 BekTopa. [leiicTBus Hag JIPS, JIP7, JIP9
KOOpJIMHAT B BEKTOpaMH, 3aJJaHHbIMHM KoopAnHaTaMu. Panunyc-Bexktop. HaxoxaeHre koopauHaT
IIPOCTPAHCTBE. BEKTOpA 10 KOOPAMHATaM €ro KOoHIa u Hadazia. [Ipocreiimme 3a1auu B KOOpAMHATAX.
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATUS, B TOM YHCie B (hopMe MpaKTHUECKoi moaroToBku: [Ipocreiimme 2/0
3aJjaud B KOOPJMHATAX.
KonTponbHbIe paboThl *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 7.5 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK 04., OK 05.
CkanspHoe 1 Omnpenenenue yria Mexay Bekropami. Ilepnenaukynspabie BekTopsl. CkalsipHOe
IIPOU3BEICHUE IIPOU3BEICHUE BEKTOPOB. BhIUNCIEHNE KOCHHYCA yTiIa MEKIY BEKTOPAMH. 4/0 JPS, JIP7, JIPY
BEKTOPOB. JlaGopaTopHbie pabOTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCJIe B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas pabora *
Tema 7.6 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 2/2 OK 04., OK 05.
Hcnonbs3oBanne | 1 Pemenue 3anay koopAnHAaTHO-BEKTOPHBIM MeTo0M. IIpodeccnonanbHo- *[E
KOOpJAMHAT U OpHMEeHTHPOBaHHOe coiep:kaHue: KoopIuHaThI U BEKTOPHI B 331a4aX Y9KOHOMHUKH. TIPS, JIP7, JIP9
BEKTOPOB IpH | JIabopaTtopHble paboThI *
PCIHICHUHA [IpakTUueckue 3aHATHSI, B TOM YHCIIC B (popMe MpaKTUUECKOU MOATOTOBKH: Pemienne 3a1a4 mo 2/2
MaTECMaTHIECKUX | teMe «KoopanHaThl U BEKTOPHI B IPOCTPAHCTBEY
W NIPUKIAAHBIX | KOHTPOJIbHBIEC PAOOTHI
3amaq CamocrosTenbHas paboTa 00yJaromuxcs:
Pa3nea 8 18
DOYyHKIUH U
rpaguku
Tema 8.1 Coneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/2 OK 04., OK 05.
OyHKIHIH 1 [TonsiTre yncinoBor GyHKIMH, CIIOCOOBI 3a1anust GyHKINA. O0IacTh ONpeaeIeHUs U
MHOXecTBO 3HaueHui. I'padux Gpynkiuu. IIpodeccnoHanbHo-0pueHTHPOBAHHOE 2/2 JIP6, JIP4, JIP7,
coep:xxanme: OnucaHue MPOU3BOACTBEHHBIX MIPOLIECCOB C IOMOIIBIO IT'PapUKOB P9
byHKIHI
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (hopMe MPAKTHUECKONW MOATOTOBKHU: */E
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KonTponbHble paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 8.2
[IpeobOpazoBanms
rpapuKoB
byHKIMA

Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU

1 [IpeoOpazoBanms rpadukoB GyHKIHUA: CHMMETPHSI OTHOCUTEIHFHO KOOPAMHATHBIX OCEH,
napaJuIeIbHBINA TEPEHOC BAOIh KOOPAUHATHBIX OCEH, COKATUE WITH pacTshKeHue rpaduka
BJI0JIh KOOPAMHATHBIX OCEH.

2/0

2/0

JlaboparopHble pabOTHI

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

*/*

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

OK 04., OK 05.

JIP6, JIP4, JIP7,
JIP9

Tema 8.3
CBoiicTBa
byHKIMI

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

1 CBoiicTBa (D)yHKIIMH: YETHOCTh, HEYETHOCTh, OTPAaHMYEHHOCTb. [IpomMexyTku
BO3pacTaHus U yObIBaHUs, HanOoOJIbIIIee U HAUMEHbIIIee 3HaYCHHsI, TOUKH SKCTPEMyMa.
CpoiicTBa TMHEHHOHN, KBaIPpaTUYHOM, KyCOYHO-JIMHEHHOM U APpOOHO-ITMHEHHOM
bynkumid. [TpuMepsr QyHKITMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX MpoIieccax u
SABICHUSAX. ApruMeTndecKkre onepaunu Haa GyHKuusaMu. CrnoxxHast QyHKIUSI
(xommozunus). [TouaTrue o HenmpepbIBHOCTH GyHKIIUKA. B3anMHO oOpaTHbIC (PYHKITUN.
IIpogeccuonaIbHO-OPHEHTHPOBAHHOE colepkaHue: [[pakTHKO-OpUEHTUPOBAaHHBIE
3aJ]a4y COLIMAIbHO-9KOHOMHYECKOTO MpOoduIsl.

14/4

12/2

JlaGopatopHble pabOTHI

[IpakTrueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPaKTHUECKOM MoAroToBKH: [locTpoeHue n
yreHue rpadukoB pyHkumid. MccaenoBanue GyHKIUU.

2/2

KoHTpoJibHBIE PabOTHI

CamocrosiTenpHas paboTa 00y4Jaronuxcs:

OK 04., OK 05.

JIP6, JIP4, JIP7,
JIP9

Pa3nen 9
KpyrJble Tesia

16

Tema 9.1
Humuaap

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

1 IIpodeccnonanbHo-opreHTHPOBaHHOE coaepxanne: [lousTue nunuuaapa. [nomans
IMMOBCPXHOCTH HNUWJIMHIPA.

6/2
4/2

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM YHcie B (hopMe MPaKTHIECKOM moaAroToBku: Perenue 3ama4

2/0

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs

OK 04., OK 05.
JIP4, JIP7, JIP9
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Tema 9.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 6/0 OK 04., OK 05.
Konyc 1 [Tonstue konyca. [Imomanas MoBEpXHOCTH KOHYCA. Y CEYEHHBI KOHYC.
4/0 JIP4, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (hopMe MPAKTHUECKONW MOATOTOBKHU: 2/0
KoHTpoJsibHBIE PabOTHI *
CamocrosiTenpHas pabora o0yJaomuxcs *
Tema 9.3 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/4 OK 04., OK 05.
Cdepa 1 Cdepa u map. Bzaumnaoe pacnonoxenue cepsl 1 miockoctu. [IpodeccuonaibHo-
OpHeHTHPOBaHHOe cofep:kanne: KacarenpHas miockocts K chepe. [lnomans chepor. | 4/4 JIp4, JIP7, JIPS
JlabopaTopHEIE pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: *
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pa3znen 10 30
Hayvaua
MaTeMaTH4eCcKor
0 aHaJIM3a
Tema 10.1 Copneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/2 OK 04., OK 05.
IlocaenoBarenpH | 1 CriocoOnI 3a/1aHKs M CBOMCTBA YHCIIOBBIX MOcienoBarenbHocTed. [lonsTue o mpeaene
OCTH nocsenoBaTeabHOCTH. CylllecTBOBaHHE Mpe/ieia MOHOTOHHOM OrpaHMYeHHON 2/2 JIP4, JIP7, JIP9
nocneaoBarenbHoCTU. IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepPKAHHUE:
CymmupoBaHue nocieaoBaTenbHocTe. beckoneuHo yObiBaroias reoMeTpuiecKkas
IPOTPECCHsi M €€ CyMMa.
JlaGopaTopHble pabOoTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 10.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 28/6 OK 04., OK 05.
IIponsBomnasu | 1 [lonartue o mnpoM3BONHOW (QYHKUUH, €€ TEOMETPUUYECKHH U (U3UYECKH CMBICI.
ee NpUMEHEHUS [TpousBoanas crenenHoil pynkuuu. [Ipasuna quddepenurpoanus. 20/6 J1P4, JIP7, JIP9

[Ipou3BoHbIE OCHOBHBIX AJIEMEHTAPHBIX QyHKIMNA. [Ipon3BoaHast Cl10KHON QyHKIIUH.
YpaBHeHus kacaTeabHOH K Tpaduky dyHkinuu. Bospacranue u yobiBaHue QYHKITUH.
Okcrpemymbl QyHKIuU. [IpuMeHeHne mpou3BOIHON K MOCTPOSHHIO rpauKkoB
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¢ynkuuii. Hanbonpiee n HauMeHbIee 3HaueHus pyHkuuu. Bropas npousBojaHas, ee
reoMeTpuueckuil u puznueckuii cmuici. IlpodeccnoHabHO-0pHEHTHPOBAHHOE
cojiep:kanme: [Ipumepsl HCNIOIB30BAHUS IPOM3BOTHON ISt HAXOXKICHUS HAWTYYIIEeTO
pelIeHns B MPUKIIAIHBIX 331a4ax. [[ppuMeHenns mpon3BoiHON QYHKIMN B
HIKOHOMHMUECKHUX 33Jjauax

JlaGopaTopHbie pabOThI

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKON MOATOTOBKHU:

[Ipon3BoHast CTENEHHOMN (PYHKITUU. 2/0
Brluncnenue npon3BoaHbIX 2/0
YpaBHeHHs KacaTeabHOH K TpaduKy HyHKIIUH. 2/0
[Tpumeps! HCTIONB30BAHMS TPOU3BOIHOM Il HAXOXKACHUS HAMTYYILETro PEIIeHUs B 2/0
MPUKIAIHBIX 3a7a4ax
KonTponbHbIe paboThl
CamocrosiTenpHas paboTa 00yJaronuxcs:
Pa3nen 11 18
O0BbeMbI TeJI
Tema 11.1 Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/2 OK 04., OK 05.
Ob6bem 1 IIpodeccuonanbHo-opreHTHPOBaHHOE cofep:kanme: [lonsatue oobrema. O6beM 4/2
psAMOYTOJIbHOT'O MPsIMOYTOJIBHOI'O MapaJiieIcnuneaa * JIP4, JIP7, JIP9
nmapayienenunesa | JJaGoparopusie paGoThI */*
[TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU: *
KoHTposibHbIE paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 11.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4/0 OK 04., OK 05.
O6wem mpsimoii | 1 | O6Bem npsivoii npu3MbL. OGBEM HHIHHAPA. 4/0
IPU3MBI U JlabopaTopHEIE pabOThI * JIP4, JIP7, JIPY
OuJiMHApa [IpakTUyeckue 3aHATHUS, B TOM 4YKcie B (opMe MPAKTHUECKONW MOATOTOBKHU: /*
KoHTpoJibHBIE PaOOTHI *
CamocrositenpHas pabora 00yJaomuxcs *
Tema 11.3 Coneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6/2 OK 04., OK 05.
O6bem 1 IIpodeccuonanbHO-opueHTHPOBaHHOE cojiep:kanne: O0bEM HAKIOHHON MPU3MBI. 4/2
HaKJIOHHO O6beM upamubl. O0bEM KOHYCA. * JIP4, JIP7, JIP9
TIPU3MBI, JlaGoparopHble pabOThI 2/0

nmupaMuabl 1

[IpakTHyeckue 3aHATHUS, B TOM 4Hcie B (hopMe MPaKTHIECKOH moaAroToBku: Perenue 3a1a4
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KOHYyca KonTponbHble paboTh
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 11.4 Copneprkanue yueOHOTO MaTepuala, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU 4/0 OK 04., OK 05.
O06nem mrapa 1 \ OO0BeM 1mapa u ero 4acTei. 4/0
JlaGopaTopHbie paboThI * JIP4, JIP7, JIP9
ITpakTHyYeCKHe 3aHATHS, B TOM YHclie B (JopMe NPAKTHYECKON MOATOTOBKH: *[*
KoHTpoJsibHBIE PabOTHI *
CamocrosiTenpHas pabora o0yJaomuxcs *
Pa3zpen 12 16
HHTerpaJ u ero
NpHMeHeHHe
Tema 12.1 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 04., OK 05.
[TepBooOpaznas. | 1 Omnpenenenne nepBoodpazHoit pyHkiuu. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM, €T0
OcHoBHOE reoMeTpuueckuii cMbici. Tabmuia nepBooOpa3HbIX HEKOTOPHIX (PYHKIUH 2/0 JIP4, JIP7, JIP9
CBOICTBO JIaGopaTopHbIe pPabOTHI *
nepBo0oOpasHOM. | [TpakTHYeCKHe 3aHATHS, B TOM 4ucie B hopMe IPAKTHIECKOH TOATOTOBKH: */E
KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 12.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK 04., OK 05.
[IpaBuna 1 [TpaBuao HaxX0XICHHS TIEPBOOOPA3HBIX TSI MHOTOUJIEHA, CIIOKHOW (PYHKITUH.
HaXO0XJECHUS BriHeceHne moCTOSHHOTO MHOKHUTEISL. 2/0 J1P4, JIP7, JIP9
nepBooOpasHeIX | JlaGopaTopHbIe PaOOTHI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (POpME MPAKTHUECKONW MOATOTOBKHU: 2/0
[IpaBuiIa HaXOXKJICHHS IEPBOOOPA3HBIX
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuxcs: *
Tema 12.3 Copnepkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 04., OK 05.
ITnmomane 1 Ornpezenenre KpUBOJIMHEWHON Tpanenuu. Teopema o HaX0XKICHUH TUIONIAId
KPUBOJUHEHHOMN KPUBOJMHEHHON Tpaneun 2/0 , JIP4, JIP7, JIP9
Tpaneuuu JlaGopaTopHble pabOTHI *
[IpakTUueckue 3aHATHsI, B TOM YHCII€ B hopMe MPaKTUIECKOU MOATOTOBKH: *[*

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

43




Tema 12.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK 04., OK 05.
HuTterpan. 1 [Tonsitue onpenenennoro uaTerpana. ®opmyna Herotona-JleliGuuma 11t BEIMUCICHUS
Beruncienne OIIPEIENCHHOr0 UHTErpaa 2/0 JIP4, JIP7, JIP9
MHTETPanoB Jla6opaTopHbIe paboTHI *
[IpakTHyeckue 3aHATHS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbpHas paboTa 00yJaromuXcs: *
Tema 12.5 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4/2 OK 04., OK 05.
Brruncienue 1 IIpodeccnonaibHO-OpUEeHTHPOBAHHOE cofep:kaHue: [[pumenenue Gopmybl
iouaien ¢ Herorona-JleitbHuIa JUIst BEIUMCIICHUS IUIomanei puryp 2/2 JIp4, JIP7, JIPS
IOMOIIBIO JlabopaTopHbIe paboTHI *
HUHTCTPAIOB [IpakTuueckue 3aHATHS, B TOM YHCie B (hOpMe MPAKTHUECKOM MOArOTOBKH: Bhruncienue 2
IUIOIIAEH C MOMOUIbIO MHTErPaIOB
KonTponbHble paboThl *
CamocrosiTenpHas padbora *
Tema 12.6 Copneprkanne ydeOHOro MaTeprasa, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/2 OK 04., OK 05.
[Ipumenenus 1 ITpodeccnoHaILHO-OPpHEHTHPOBAHHOE colep:kanue: [IpumeHenus nepBoodpazuoit | 2/2
epBOOOPaA3HOIMA (GYHKIIMM M MHTErpaia B 5KOHOMHUYECKUX 3aJa4dax JIP4, JIP7, JIPY
yukmu u JlaGopaTopHbie paboThI *
MHTErpaja B [TpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
IPUKIATHBIX KonTponbHbIe paboTh *
3aiadax CamocrosiTenpHas paboTa 00yJaromuxcs: *
Pa3zpen 13 20
JIeMeHTBbI
TeOpUH
BEPOSAATHOCTEN U
MaTeMaTH4eCKO
W CTATHCTHKH
Tema 13.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/2 OK 04., OK 05.
CnyqaitHoe 1 Buasl coOBITHIA: CiTydaiiHOe COOBITHE, JOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COObITHE, | 2/2
coOBITHE. COBMECTHBIE HJIM HECOBMECTHBIE COOBITHSI, TPOTUBOMOJIOKHBIE COOBITHS. , J1P4, JIP7, JIP9
BeposTHOCTB PaBHOBO3MOKHBIE U HE PAaBHOBO3MOXKHBIE UCXO/Ibl. Onepanny Hajl COOBITUSIMU.
COOBITHSL. Knaccruueckoe onpeeneHue BepoITHOCTH COOBITHS U €T0 CBOMCTBA.
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ITpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepKkaHue: BeposTHOCTh B 3a1auax
COLIMATIbHO-9KOHOMHMYECKOTO MPOhuIst

JlaGopaTopHble pabOTHI

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

*/*

KonTponbHbIe paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 13.2
Teopembl
CJIOKEHUS U
YMHOXKEHUS
BEPOSATHOCTEN

Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU

1 IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE colepxanue: Teopema ClIoKeHUs
BEPOSITHOCTEH JIBYX HECOBMECTHBIX COOBITHH. [IOHATHE HE3aBUCUMBIX COOBITHA.
Teopema yMHOXEHHSI BEpOSTHOCTEH BYX HE3aBUCUMBIX coObITU. Cepuu
IIOCJIEIOBATENbHBIX HCIIBITAHUM.

8/4
2/4

JlaGopaTopHbie pabOTHI

[TpakTnyeckue 3aHATHS, B TOM YuCie B GOpMeE MPAKTUUECKONW MOJTOTOBKHU:
TeopeMa c10KeHHs BEPOATHOCTEH.

Teopema yMHOXEHHUS BEPOSITHOCTEH.

Pemenne npakTuyeckux 3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

6/0

KoHTpoJibHBIE PabOTHI

CamocrositenpHas pabora o0yJaomuxcs

OK 04., OK 05.
JIP4, JIP7, JIP9

Tema 13.3
Crarucruueckas
BEPOSITHOCTH

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

1 IIpodeccnonanbHO-OpHMEeHTHPOBaHHOE coep:kaHue: OTHOCUTENbHAS YacTOTA.
CraTtuctuyeckas BEpOSITHOCTb.

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM 4YKcie B (opMe MPAKTHUECKONW MOATOTOBKHU:

KoHTpoJibHBIE PabOTHI

CamocrositenpHas pabora 00yJaomuxcs

2/2
2/2%

OK 04., OK 05.
JIP4, JIP7, JIP9

Tema 13.4
ITonsTue o
3aj1a4yax
MaTeMaTHUYeCKOM
CTaTUCTHUKH.

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

1 Crnyuaiinas BenuuuHa. Pacripenenenue 3HaueHUN Clly4aiiHON BEJIMYMHBI 11O
BEPOATHOCTSM U 110 yacToTaM. [lonuron vacror. ['ucrorpamma. LlenTpanbHbie
teHaeHIMHA. Mepbl pazopoca. 3akoH 6onpmux yucen. IlpodeccnonanbHo-

HKOHOMHYECKOTO MPOpHIIs

OpPHEHTHPOBAHHOE COlepPIKaHUe: 3ajaui MaTEeMaTHICCKON CTATHCTUKH COIIMATbHO-

8/2
6/2

JlaGopaTopHble pabOTHI

[IpakTHyeckue 3aHATHS, B TOM YUCIie B pOpMe IPAKTUIECKOH MOrOTOBKH:
Mepsl pazbpoca

2/*

OK 04., OK 05.
JIP4, JIP7, JIP9
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KonTponbHble paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

Pasznen 14 22
YpaBHeHusi u
HEPaBeHCTBA
Tema 14.1 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 8/4 OK 04., OK 05.
PaBrocwibHOCTE | 1 PaBHOCHIIBHOCTh ypaBHEHHI, HEPABEHCTB, CHCTeM. [IOHsATHE ypaBHEHHs-CICACTBHS. | 6/4
ypaBHEHUI U Bo3Benenue ypaBHeHMS B 4YeTHYIO cTemneHb. [loTeHuupoBaHue jorapupMUyYEcKux JIp4, JIP7, JIP9
HEPABEHCTB. ypaBHeHHi. J[pyrue npeoOpa3oBaHus, MIPUBOASIIINE K YPAaBHEHUIO-CIIEICTBHIO.
VYpaBHeHuUsI- OcHoBHBIE IPUEMBI UX pelIeHHs (pa3oKeHNEe Ha MHOXKUTEIH, BBEIEHNE HOBBIX
CIIEACTBUSL. HEHM3BECTHBIX, MOACTaHOBKA, Tpaduueckuii meron). [IpodeccuonanbHo-
OpPHEHTHPOBAaHHOe coepkaHue: Haxoxk/ieHne HeM3BeCTHOM BETMYHMHBI B 3a7a4ax
COLMAIBHO-9KOHOMHYECKOTO MPODHUIISL.
JlaGopaTopHbie pabOThI *
[TpakTrueckue 3aHATHS, B TOM YUcIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
[ToreHnmpoBanue JorapuMUIecKux ypaBHEHHII. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Tema 14.2 Copneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6/0 OK 04., OK 05.
PaBHocuiibHOCTE | 1 | OcHoBHbIE OHATHS. PenieHne ypaBHEHUN 1 HEPABEHCTB C IOMOIIBIO CUCTEM. 6/0
YpaBHEHUH U JlaGopaTopHble pabOTHI * JIp4, JIP7, JIP9
HEPaBEHCTB [TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU: */*
CUCTEMaM. KoHTponbHbIe paboThI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 14.3 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 04., OK 05.
PaBHocuiibHOCTE | 1 | OcHoBHbI€ IOHATHA. Bo3BeIeHNE ypaBHEHUI U HEPABEHCTB B UETHYIO CTEIIEHb. 2/0
ypaBHeHUid 1 | JlaGopaTopHbie paboThI * JIp4, JIP7, JIP9
HEPABCHCTB HA | [IpakTUYECKHE 3aHATHSA, B TOM YHCIIe B (hOpME MPAKTUIECKON MOATOTOBKH: */*
MHOKCECTBAX. KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 14.4 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 04., OK 05.
Merton 1 | MeTos MHTEpBAIIOB U YPABHEHHH H HEPABEHCTB. *[E

HHTCPBAJIOB IJIA

JlaboparopHblie pabOTHI
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YPaBHEHUU U [IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2 JIP4, JIP7, JIP9
HEPaBEHCTB MeTtoa HHTEpBaJIOB JJIsl YPABHEHUI M HEPABEHCTB
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 14.5 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK 04., OK 05.
CucreMnl 1 | PasHOCHMIBHOCTE cucTeM. CHCTEMBI-CIIEACTBUA. MeTo 3aMeHbBI HEN3BECTHHIX. 2/0
YPaBHEHHUH € JTaGopatopHbie paboThI * JIP4, JIP7, JIP9
HECKOJIbKUMH [IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPaKTUUECKON MOATOTOBKH: 2/*
HEU3BCCTHBIMH | CucTeMbl YPaBHEHUH C HECKOJBKMMH HEU3BECTHBIMU
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Bcero: | 340
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3. YCJIOBUSA PEAJIU3ALIUU PABOYEM ITPOT'PAMMBI YYEBHOI'O
HPEAMETA

3.1. TpeboBanuss K MHHHMAJbHOMY  MAaTePHATbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peamuzamus  yueObHOro mpeamera TpeOyer Haimumums y4yeOHOro KaOuWHeTa
MaTeMaTHKH

ObOopynoBanne y4eOHOIro KaOuHeTa:

Kommnekt yueOHO-MeToInuecKoi JoKkyMeHTauu. Crnenuaiu3upoBaHHas yueOHas
MeOenb: CTOJ MpenogaBaTes, CTyJl NpernogaBarTess, CTOIbI s CTYI€HTOB, CTYJIbs
JUTSl CTYJIEHTOB, KJIacCHasi JIOCKa.

PaGouass mporpamma MokeT OBITH peaian3oBaHa C MPUMEHEHHEM Ppa3ITUYHbBIX
o0pa30oBaTeNbHbIX TEXHOJIOTUH, B TOM YHCJIE C MPUMEHEHHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHbIX TEXHOJIOTHNA U JIEKTPOHHOTO O0yUEHUSI.

3.2. UudopmanuoHHoe odecrnedeHue 00y4eHus :

nepeyeHb YYeOHbIX W3/IaHUM, SJIEKTPOHHBIX M3JaHUM, 3JEKTPOHHBIX U VHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FTEKTPOHHO-OMOIUOTEUHBIX CUCTEM, BEO-
CUCTEM JJI OpraHu3aldd JUCTAaHLMOHHOTO OOydYeHUsT U YIpPaBJICHUS WM,
UCIOJIb3yEMBbIE B 00pa30BaTEIbHOM IIPOLIECCE KAK OCHOBHBIE U JIOMOJHUTEIbHBIC
VICTOYHHKHU.

Ne
OCHOBHBIC HCTOYHUKH:

Maremartuka. AnreOpa v Hayajaa MaTeMaTHYEeCKOTO aHaIn3a: 0a30BBIH
YPOBEHb: yueOHOe mocodue st 00pa30BaTEIbHBIX OPTraHU3AIIHA,

1 | peanu3yronmx 00pa3oBaTENbHBIC TPOTPAMMBI CPETHETO
npodeccuonansuoro obpazosanmsi / [1I.A.Amumos, F0.M.Konsirus,
M.B.TkaueBa [u ap.].- M.: ITpocsemienue, 2024.-559, [1] c.: ui.

Marematuka. ['eoMeTpus: 0a30BbIN ypOBEHB: y4eOHOE MOCOOHE IJIsI
00pa3oBaTeIbHBIX OpraHu3alui, peaTu3yoInX 00pa30BaTeIbHbIC
nporpaMmmsl cpeaHero npodeccuonaabHoro oopasosanus/ JI.C.AtanacsH,
B.®.byty308B, C.b.Kagomies [u ap.].- M.: IIpocsemienue, 2024.-304c.: ui.

I[OHO.]IHI’ITGJILHLIC HCTOYHHUKMU:

bammvakos M.U. Maremartuka: y4eOHUK IJIs1 CTYI. YUPEXKACHUHA cpel. mpod.

3 | oOpazoBanusa-9-¢ u3m., crep.-M.: U3naTenbckuit neHTp «Akanemusy», 2014.-
256 c.

bammakoB M.M. MaTtematuka. 3a1auHuK: Y4eOHUK JJIs CTY. YUPEKICHUN
4 | cpen. nmpod. oOpazoBaHus-5-¢ u3., ctep.-M.: M3narenbckuii HeHTp
«Axanemus», 2014.-416 c.

48




DJIEKTPOHHBbIE U31aHUA (3JIEKTPOHHBIE PecypcChl)

WudpopmanmornHo-oopa3oBarenbHas cpena «Poccuiickas a/ekTpoHHas
mkoma» - https://resh.edu.ru/

DJIEKTPOHHO-0MO0IMOTEYHAsI CHCTeMAa:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Beb-cucTrema 1J11 OpraHu3anuy JUCTAHIIUOHHOTO 00y4YeHHs U
yIpaBJIeHUS UM:

Cuctema qucraniirionHoro ooydenuss OI'AIIOY «AneKkceeBCKUA KOS
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
HPEAMETA

KoHTpob M oOLEHKa pe3ylbTaToB OCBOCHUS Y4YeOHOro mpeameTa
OCYILUECTBIISICTCS IPENOAABAaTENIEM B IPOLECCE IMPOBEACHUS TEOPETUUYECKUX U

IIPAKTUYECKUX 3aHATUN, JK3aMEHa.

Pe3yabTaThl 00yyeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS),
€ Y4€TOM JIMYHOCTHBIX Pe3yJbTATOB

@opMbI 1 METOAbI KOHTPOJISI U
OlIEHKH Pe3yJIbTATOB 00y4YeHusI

B pesyibraTe 0CBOEHUs Y4eGHOTO
npeaMeTa BLINYCKHUK HA 6a30BOM YpOBHE
HAYYHJICH:

CBOOOZHO  ONEPUPOBATL’  MOHATHAMHU:
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
IOJIMHOXECTBO, MepeceueHre, 00beNHEHNE

u Pa3HOCTh MHOXECTB, YHUCJIOBBIE
MHOXECTBA Ha KOOPAMHATHOM MPSIMOU,
OTpE30K, UHTEPBAJI, IIOJIyMHTEpBAaJI,

MPOMEXKYTOK  C  BBIKOJIOTOW  TOYKOW,
rpaduueckoe MpeACTaBICHHE MHOMXECTB Ha
KOOPANHATHOM MJIOCKOCTH;

-3aJ1aBaTh MHOYKECTBA IIEPEUUCIICHHUEM U
XapaKTEPUCTUUYECKUM CBOMCTBOM;
-ONEpUPOBATh TOHATUAMH: YTBEPKIACHUE,
OTPULIAHUE YTBEPXKACHUSA, HWCTHUHHBIE W
JIO’KHBIE YTBEPKICHUS, IPUYNHA, CIEACTBHE,
YacTHBIM cioyyall oOILero yTBEp:KIEHUS,
KOHTPIIPUMED;

-IIPOBEPSITh  NPUHAMICKHOCTh  DJIEMEHTA
MHOXECTBY;

-HaXOAUTh TI€peceYeHre | OOBbEIUHEHUE
MHOXECTB, B TOM YHCIJIE MPEICTABICHHBIX
rpadpyeck Ha YHUCJIOBOM TMPSMOM W Ha
KOOPAMHATHOM MJIOCKOCTH;

-IIPOBOJIUTh JI0KA3aTENIbHBIE PACCYXIACHUS
JUISL 000CHOBaHUs VUCTUHHOCTH
YTBEPKIACHUM.

B moBcenHeBHOW XW3HM U NIPU W3YyYECHHUU
JIPYTUX IIPEAMETOB:

-MCII0JIb30BATh 4YMCJIOBBIE MHOYKECTBA Ha

[IpoBepka 1OMAIIHETO 3a1aHMUS.
3amura npakTu4ecKon paboThI.
Y CTHBIN ¥ THCbMEHHBIN OIPOC.
HuddepeHtiupoBaHHbIi 3a4eT.

3 3Z[CCI> " Jajee: 3HaTb ONPCACJICHUC MMOHATHA, 3HATh U YMETh 000CHOBBIBAThL CBOICTBA (HpI/ISHaKI/I, €CJI1 OHHU eCTL)
TMOHATHA, XapaKTCPHU30BaATh CBA3U C APYTUMU NOHATUAMU, NPCACTABIIAA OAHO MOHATHUEC KaK 4aCThb LICJIOCTHOT'O
KOMIIJICKCa, UCIIOJIb30BATh ITOHATUC U €TO CBOIicTBa Ipy MpOBCACHUN paccymeHm‘/’[, J0Ka3aTeJIbCTB, pCIICHUN

3a7a4.
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KOOPAMHATHOM NPSIMOM M HAa KOOPAMHATHOU
IVIOCKOCTH  JJI1  ONMCAaHWsl  peajbHBIX
MIPOLIECCOB U SABJICHUM;

-IPOBOANTH JIOKA3aTEJIbHBIE PACCYKICHUS B
CUTyallsIX [OBCEIHEBHOW JKU3HH, IpHU
pELIeHNH 3a4a4 U3 IPYyTUx NpeIMETOB
-CBOOOIHO ~ omepupoBaTh  MOHATHUSIMMU:
HATypajbHOE YHCIIO, MHO>KECTBO
HAaTypalbHBIX  4YHCEN,  IeJIo€  YHUCIO,
MHO>KECTBO II€JIBIX YHCEeJl, OOBIKHOBEHHAas
npoOb, JecaTUYHas JpoOb, CMEIIAaHHOE
YHCJIO, PAI[MOHAIIBHOE 4YHUCJIO, MHO>ECTBO
paUMOHAIBHBIX  YHCEJ, HMPPALUOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, JAEUCTBUTENBHOE
YHUCJI0, MHOKECTBO JEHCTBUTEIBHBIX YHUCEIL,
reoMeTpruyecKas UHTEpHpeTalus
HaTypaJbHbIX,  LEJIbIX,  PALMOHAJIBHBIX,
JNEHUCTBUTEIBbHBIX YUCET,

-MIOHUMaTh U OOBSACHATH PA3HUIY MEXKITY
MO3ULIMOHHON Y HEMO3UI[MOHHOW CUCTEMaMu
3aMUCH YKCeT;

-MIepEeBOJIUTh 4YHUCIAa W3 OJHOW CHUCTEMBbI
3amucH (CUCTEMbI CUMCIICHHUS) B IPYTYIO;
-I0Ka3bIBaTh W HCIIOJb30BaTh MPU3HAKU
JNEIUMOCTH CYMMbl W TMPOU3BENCHUS MpHU
BBIIIOJIHEHUHM  BBIYHUCIEHUNA M  PELICHUU
3aj]1ay;

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

-CpaBHHMBATh NENUCTBUTEIIbHBIE yucia
pa3HBIMHU CIIOCO0AMU;

-MOPSAJI0YMBATh YHUCIA, 3alUCaHHbIE B BUJIE
OOBIKHOBEHHOMW U JIECSITUYHON IpOo0u, YKcCIa,
3amnucaHHbIe C UCITI0JIb30BAaHUEM
apu(PMETUYECKOTO  KBAJAPATHOTO  KOPHS,
KOpHEH cTeneHu 0obliie 2;

-Haxoaute HOJ wu HOK  pasHbiMu
cnocobaMM W HCNOJb30BaTh HUX  TPHU
pELIeHNH 3aa4;

-BBITIOJIHATH BBIYUCIICHUS U MPEOOpa30BaHUS
BBIPAXEHUN, COJEPIKAILNX IEUCTBUTEIIbHBIC
YuClIa, B TOM YHCIIE KOPHU HaTypajbHBIX
CTCICHEH;

-BBIIOJHATh CTaHAAPTHBIE TOKJIECTBEHHbIE
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npeodpazoBaHus TPUTOHOMETPHUUYECKHUX,
JA0TapuPMHUUECKUX, CTETICHHBIX,
UPPAIMOHATILHBIX BBIPAKCHUN.

B noeceonesnoii owcusnu u npu uzyueHuu
opy2ux npeomemos:

-BBIMIOJIHATh HW  OOBSCHATH  CpaBHEHHE
pE3yNBTaTOB BBIUMCICHUNA TIPH PEIICHUH
NPaKTHYECKUX  3a7a4, B TOM  YHCIE
NPUOJIMKEHHBIX  BBIYMCICHUH, HCIONB3YsI
pasHbIe CIIOCOOBI CPAaBHEHHUIA,

-3l ChIBATH, CpaBHUBATb, OKpYTJISATh
YUCJIOBBIE JIAHHBIE PEAJBHBIX BEIUYUH C
UCIIOJIb30BAaHUEM pa3HbIX CUCTEM
U3MEPEHUS;

COCTaBIIATh W  OLICHUBAThb  Pa3HBIMU
croco0aMy  YHCIIOBBIE  BBIPAKCHHUS TMPHU
pELIEHNHM MPAaKTUYECKUX 3aJad W 3aaad M3
JIPYTUX YYEOHBIX MPEIMETOB

-CBOOOIHO ~ omepupoBaTh  MOHATHUSIMMU:
YpPaBHEHHE, HEPABEHCTBO, PaBHOCHUJIbHBIC
YpPaBHEHHsI U HEPABEHCTBA, YypPaBHEHHE,
ABJISIFOLLIEECS CJIEACTBUEM JIpPYroro
YPaBHEHUS, ypPaBHEHHUS, PaBHOCUJIbHBIE HA
MHO>KECTBE, PaBHOCWJIbHbIE MPEOOpa30BaHUS
YPaBHEHUH;

-peliatb  pa3Hble BHUJbl YpPaBHEHHH U
HEpPaBEHCTB M MX CHCTEM, B TOM YHCJIE
HEKOTOpbIE ypaBHEHUS 3-U U 4-U CTEneHew,
JIPOOHO-pallMOHANIbHBIE U UPPALIUOHATIBHBIE;
-OBJIAJIETh OCHOBHBIMU TUTIAMU
NIOKa3aTeJIbHbIX, norapuMUYECKHX,
UppalMOHATIbHBIX, CTEIIEHHBIX YPABHEHUU U
HEPABEHCTB M CTAHJAPTHBIMU METOJIAMH HX
pELIEHU W TPUMEHATh UX NPU PEIICHUU
3aj1ad;

-IPUMEHATh TeopeMy be3dy K peleHuro
YPaBHECHU;

-IpUMEHATh Teopemy Buera mnga pemeHus
HEKOTOPBIX YpPAaBHEHUW CTENEHU  BBIIIE
BTOPOH;

-[IOHUMATh CMBICI TEOPEM O PABHOCHIIBHBIX
U HEPaBHOCWIBHBIX  MPeoOpa3OBaHUAX
YPaBHEHUI U YMETh UX J10KA3bIBATh;
-BJIaJIETh METOJAMU PEILICHUS] YpaBHEHUU,
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HEPAaBEHCTB M HMX CHUCTEM, YMEThb BHIOMpATh
METOJl pemieHuss W O0OOCHOBBIBATH CBOM
BBIOOD;

-MCIIOJIB30BATh ~ METOJ, HMHTEPBAJIIOB IS
pellieHus HEPaBeHCTB, B TOM YHUCIE IPOOHO-
palMoHaIbHBIX M BKJIIOYAIOMIUX B ce0s
UPPALMOHATIbHBIE BBIPAKCHUS;

-pemiath  anreOpanyeckue ypaBHEHHUSI WU
HEPaBEHCTBA U UX CUCTEMBI C ITapaMeTpamu
alreOpanvyeckuM U rpauuecKuM METoJaMu;
-BJIAJICTh pa3HBIMU METOIAMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;

-pelaTh ypaBHEHUS B LIEJIBIX YHUCIIAX;
-u300pakaTh MHOXECTBAa Ha IUJIOCKOCTH,
3a/1aBacMbl€ yPABHEHUSIMHU, HEPABEHCTBAMHU
Y UX CUCTEMAaMU;

-CBOOOJITHO HCIOJIb30BAaTh TOXJIECTBEHHBIE
npeoOpa3oBaHus NP PELICHUN YpaBHEHUIN U
CHUCTEM YpPaBHEHUU

B nosceomegnoti dcusHu u npu  U3yyeHuu
opyaux npeomemoas:

-COCTaBNSATh W pelaTh  ypaBHEHUS,
HEpaBEHCTBA, UX CHUCTEMbl MPHU pEIICHUU
3aja4 APYruxX y4yeOHBIX MPEAMETOB;
-BBITIOJIHATD OLICHKY MPaBA0NO100Us
pe3yJIbTaTOB, IMOJy4aeMbIX MpPH PEIICHUU
pa3IMyYHBIX YpaBHEHHM, HEPABEHCTB MU HX
CUCTEM TpU pEHIeHHd 3a7ady APYyTUxX
y4eOHBIX MPEAMETOB;

-COCTaBISITh M pellaTh ypaBHEHUA W
HEPAaBEHCTBA C MapaMeTpamMH MpU PElICHUU
3aja4 APYruxX y4yeOHBIX MPEAMETOB;
-COCTaBIISITh YpPaBHEHUE, HEPABEHCTBO WM
UX CHCTEMY, OIIMCHIBAIOIINE pEATbHYIO
CUTyallMI0 WIM [PUKIAJAHYIO  3ajady,
MHTEPIPETUPOBATD MOJy4YEeHHBIE
pe3ybTaThl;

- UCTOJIB30BaTh MPOrPaMMHBIE CPEJCTBA MPH
peIIeHUH OTACNBHBIX KJIaCCOB YpaBHEHHUH U
HEPABEHCTB

Brageth moHATUSMU: 3aBUCUMOCTD BEJIMUMH,
GyHKIMSA, apryMEeHT U 3HaueHue (QyHKIUH,
0o0JacTh  OmIpeAeNieHHsT W MHOXKECTBO
3HaYeHU (GYHKIUHM, rpaduK 3aBUCHMOCTH,
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rpapuk  ¢QyHKOMM, Hynd — (QyHKUUH,
POMEXKYTKH 3HAKOIOCTOSIHCTBA,
BO3pacTaHW€ Ha YHCJIOBOM TMPOMEXKYTKE,
yObIBaHME Ha YHUCJIOBOM TMPOMEXYTKE,
HauOosblllee W HaUMEHbIee 3HAYCHHUE
GYyHKIIMM  HAa  YHUCIOBOM  INPOMEXKYTKE,
nepuoanyeckast PyHKIuUs, IepUo, YeTHasl U
HeYeTHas (PYHKUUHU; YMETh NMPUMEHSTHh 3TH
MOHATHUS IPU PEUICHUU 3a]1a4;

BIAJETh TIOHSATHEM CTeNeHHas (QyHKIMS;
CTPOUTh €€ TpaduK U yMETh NPUMEHSTh
CBOWMCTBA  CTEMEHHOM  (YHKIMKU  TpHU
pelleHny 3aj1ad4;

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

BJaeTh  MOHATHEM  JiorapupmMudeckas
byHKIUSA; CTPOUTH €€ rpaduk U yMeTb
NPUMEHSATh  CBOMCTBA  JIOrapu(pMUUYECKON
(GyHKLIMU NIPU PEILICHUH 3a]1ay;

BIAJECTh TMOHATUSIMH TPUTOHOMETPUUYECKUE
GYHKIIMU; CTPOUTh HMX TpPapuKU U yMETh
NPUMEHSTh CBOMCTBA TPUTOHOMETPUUYECKHUX
GYHKIMI pU petieHny 3a1ay;

BJaJeTh TOHATHEM oOOpaTHas (QYHKIHS,
OPUMEHATh STO TOHSATHE TMpPU pPEUICHUU
3a1ady;

OPUMEHATh TpPU PEUICHUH 3a/ad CBOMCTBa
GyHKIMI:  YETHOCTh,  MEPHUOJUYHOCTD,
OTPaHUYEHHOCTB;

NPUMEHSTh npu peluieHuu 3aa4y
npeodpazoBanus rpaduKoB PYHKIINIA;
BJIA/ICTh HOHSTUSIMU YHUCIIOBAs
MOCJIEIOBATENBHOCTh, apudmMeTHueckas u
reOMETPUYECKast POTPECCHs;

IPUMEHSTH MPU PEIICHUH 33Ja4 CBOMCTBA U
NPU3HAKU apudmeTryecKoit U
r€OMETPUYECKOU IPOTPECCUM.

B noeceonegnou orcuznu u npu uzyueHuu
Opyeux yueOHbix npeomMemos:

-OMpenessTh Mo rpadukamM M HCIOJIb30BaTh
JUIS pelleHHs] TMPUKIAIHBIX 3a7a4 CBOWCTBA
peasIbHbIX  MPOLECCOB M 3aBUCUMOCTEH

54




(manbonpIIFie W HAWMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pAacTaHWs ¥ yOBbIBAaHUS
GyHKIIMHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
ACUMIITOTHI, TOYKH Tiepernba, mepuoa u
T.IL.);

-MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHON MPAaKTHUECKON CUTYaINH;.
ompeAensiaTh 1o Trpadukam mpoCTEUrIne
XapaKTePUCTUKH TEPUOTUIECKUX MPOIECCOB
B OWOJOrMHM,  OKOHOMHKE,  MY3BIKE,
paavocBs3u U Ap. (aMIUTUTyJa, MEPHOJ U
T.I1.)

Bragets monsiTHeM GeCKOHEYHO yOBIBaIOIas
reOMEeTpUYEecKasl Tporpeccuss W yMeTh
MPUMEHSTH €ro NP PEIISHUH 3a]1ay;
OPUMEHSTh IS PEHICHUS 3a7ad  TEOPHIO

IPEIEIIOB,;
BJIAJETh MTOHATUIMA OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJible YUCJIOBBIE

MOCJIEI0OBATEILHOCTH W YMETh CpaBHHMBATh
OeCKOHEUYHO OOJbIINE U OECKOHEYHO MaJble
IIOCJIEI0BATEIILHOCTH,

BJIQJIETh TTOHATUSIMU: TIPOU3BOIHAS (DYHKIIUU
B TOYKE, MPOU3BOAHAS (DYHKITUH;
-BBIYMCIISITh  TIPOU3BOJIHBIC DJIEMEHTapPHBIX
byHKIMIA 1 UX KOMOMHAITUH;

-ACClIeIOBaTh (DYHKIIMM HA MOHOTOHHOCTH U
IKCTPEMYMBI;

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

-BJIaJICTh TMIOHATHEM KacaTelbHas K Tpaduky
GyHKIIMM W YMETh TMPUMEHSITH €ro IMpH
pelleHUH 3aJ1ay;

-BJIAJIETh IIOHATHUSIMH nepBooOpaszHas
byHKIMS, ONIPEICIICHHBIM HHTETPAJT;
-npuMeHATh Teopemy HeroTona—JIeOuuma u
€€ CJICJCTBUS JIJIsl pEIICHUs 3a1a4.

B noesceonesnoii owcusnu u npu uzyuenuu
Opyeux yueOHbiX npeomMemos:

-pemiaTh MPUKIAIHBIE 3a7a4i U3 OMOJIOTHH,
GU3NKY, XWMHH, DKOHOMHUKA U JIPyTUX
MPEAMETOB, CBS3aHHBIE C HCCICIOBAHUEM
XapaKTEPUCTHUK MPOIIECCOB;

- WHTEPIPETUPOBATH MOJTYYCHHBIC
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pe3yabTaThl
OnepupoBaTb OCHOBHBIMHM OIKCATEIbHBIMHU
XapaKTepUCTHKAaMU  YHMCIOBOrOo  Habopa,
NOHSATUEM TE€HEpajibHasd COBOKYIIHOCTb U
BBIOOPKOI U3 HEe;

-OlEpUpOBaTh  MOHATHSMHU: 4YacToTa U
BEPOSITHOCTH COOBITHS, cymma "
IIPOU3BEJCHUE BEPOSTHOCTEH, BBIUUCIATH
BEPOATHOCTH COOBITHI Ha OCHOBE MOZCYETa
YHCJIA HCXOI0B;

-BJIAJICTh OCHOBHBIMHU HNOHATUSAMHA
KOMOMHATOPUKHU U YMETh UX MPUMEHSATH MIPU
pELIeHNH 3aa4;

-UMETh TpPEACTaBlIeHNEe 00 OCHOBaxX TEOPHUH
BEpPOSITHOCTEW;

-MMETh MPEJCTABIECHUE O JUCKPETHBIX U
HEINPEPBIBHBIX CIy4YalHbIX BEIUYMHAX U
pacnpeneneHusx, 0 HE3aBUCUMOCTH
CIIy4YalHBIX BEJIMYUH;

-MMETh IPEACTABICHUE O MATEMaTUYECKOM
OXKMJIaHMUM M  JUCHEPCUM  CIIy4YalHBIX
BEJINYUH;

-MMETh  INPEACTaBICHUE O COBMECTHBIX
pacIpenesIeHUsAX CIly4YalHbIX BEJINYMH;
-[IOHUMAaTh CyTh 3aKOHA OOJBIIUX YHUCEN U
BBIOOPOYHOTO Meroaa U3MEPEHHUS
BEPOSITHOCTEN;

-UMETh NPEJICTABIECHHE O HOPMAJIBHOM
pacupeneNeHud W IpuMepax HOPMalbHO
pacnpeeNeHHbIX CIy4YalHbIX BEJINYUH;
-MMETh  NPEJCTABIECHUE O  KOPPEISIUN
CIIy4alHbIX BEJIMYMH.

B noscednesnoii oicuznu u npu usydeHuu
opyaux npeomemoas:

-BBIUMCIISITh WJIM OLEHHBAaTh BEPOSTHOCTU
COOBITHI B peaIbHOM JKU3HU,

-BBIOMpATh METO/BI NOAXOSAIIETO
npeacTaBieHus U 00pabOTKU JaHHBIX
-Pemiate  pasHele 3a7auM  MOBBILICHHOU
TPYAHOCTH;

-aHaJIM3MPOBATh YCIIOBHE 3a/layM, BIOUPAThH
ONTUMAJIBHBIA ~METOJ PELICHUS 3aJayH,
paccMarpuBasi pa3InyHbIE METOBI,

-CTPOUTh  MOJENb  pElIeHHs  3aJa4u,
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IPOBOAUTH JIOKa3aTeIbHBIE PACCyKICHUS
IpU PEIIeHUH 3aa4u;

-pemaTh 3adadd, Tpedyromme mnepedopa
BapMAHTOB, MPOBEPKH YCIOBUH, BBIOOpA
ONTHUMAJILHOTO PE3yJIbTATA;

-aHaJIM3UpOBaTh U HUHTEPIPETHPOBATDH
HOJTyYCHHbIE PELICHHUS B KOHTEKCTE YCIIOBHS
3aja4u, BBIOMPAThH peleHus, HE
IPOTHBOpPEYAILNE KOHTEKCTY;

-IepeBOAMTh  MpPHU  pEIIeHUH  3a/]a4u
uHpOpManni0 U3 OJHOW (opMbl 3amucu B
ApyTyl0, HUCHOJb3ysd NpU HEOOXOIUMOCTH
CXEMBbI, TaOIHILIbI, TPaUKH, TUArPAMMBI.

B noesceonesnoii owcusnu u npu uzyuenuu
opy2ux npeomemos:

-pemaTh MPAaKTHYECKUE 33/a9d U 3a/1aud U3
JIPYTUX MPEIMETOB

-Bnagers reomeTprdecKuMu OHATUSIMU TIPU

pelieHuu 3a/1a4y u POBEJICHUU
MaTEMaTUYECKUX PACCYKICHUMH;
-CaMOCTOSITEIILHO bopMyIupoBaTh

ONpeNeIeHnsT  TreoMeTpUYecKux  Quryp,
BBIJIBUTATh TUIOTE3bl O HOBBIX CBOMCTBAX M
NpU3HAKaX TeOMETpUYecKux  Guryp H
00OCHOBBIBATH ~ WJIM  ONPOBEPraTth  HX,
000011aTh WIn KOHKPETH3UPOBAThH
pe3yiabTaThl HAa HOBBIX Kiaccax Quryp,
NPOBOJIUTH B HECIOXHBIX  CIIydasx
KJaccupuKanuioo (GUryp Mo pazIu4HbIM
OCHOBAHHSIM;

-HCCIIEIOBATh YEePTEKH, BKJTFOYAS
KOMOMHAIUU dburyp, U3BJICKATb,
UHTEPIIPETUPOBaTh M IPEOOpPa3OBHIBATH
UHPOPMAIIHIO, NPEICTaBICHHY IO Ha
qepTeKaX;

-pemiathb 3aa4n Te€OMETPHUIECKOTO

COACP)KAaHUA, B TOM 4YHCIE B CHUTyalUsX,
KOTJ]a QJITOPUTM PELICHUS HE CIIEAYET SIBHO
U3 YCJIOBHUSA, BBITIOJHATH HEOOXOIUMBIC IS
pemeHns 3a1a4u JOTIOJTHUTENbHBIE
IIOCTPOEHUSA, MCCIENOBaTh BO3MOXKHOCTH
OpUMEHEHUs TeopeM U QopMyn i
peneHns 3a1ady;

-yMeTh  (OpMYyJIHpOBaTh U JOKAa3bIBaTh
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r€OMETPUYECKUE YTBEPKICHUS;

-BJIAJICTh MOHITHSIMH CTEPEOMETPHH:
npu3Ma, — HapajuleieluIel,  MUPaMHIA,
TETpasdap;

-UMETh  TPEACTaBleHUs 00  aKcuomax
CTEpEOMETPHUU U CIICACTBUSAX U3 HUX U YMETh
OPUMEHSTH UX MPH PELICHUH 331a4;

-yMETb CTPOHUTH CEUYEHUS] MHOTOTPAHHUKOB C
UCTIOJIb30BAHUEM DPA3JIUYHBIX METOJOB, B
TOM YHCJIE U METO/IA CJIEJIOB;

-MMETh NPEACTABICHUE O CKPEUIBAIOIINXCS
OPSMBIX B NMPOCTPAHCTBE U YMETh HaXOJUTh
yTOJI M PACCTOSIHHE MEXy HUMH,
-IPUMEHATh TEOPEMBl O MapaJICIbHOCTH
NPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE IPH
pelleHny 3aj1ady;

-yMETh PUMEHSITh napauieaIbHOe
IPOEKTUPOBAHUE I U300paXKeHUsT PUTYD;
-yMETh MPHUMEHATh NEPHEHIUKYIIPHOCTH
IPSMOI U TUIOCKOCTH MPH PEIICHUH 3a/1a4;
-BIIA/IETh HOHATUSAMU OpPTOTOHAJIBHOE
NPOCKTHPOBAHWE,  HAKIOHHbIE U  HUX
IPOCKIMH, YMETh INPUMEHATH TEOpEMY O
TpeX MePHeHINKYJIApax MpH PeIIeHUH 3a1a4;
-BNIQIETh TOHATUSMHU PACCTOSIHUE MEXIy
durypamu B MPOCTpPAHCTBE,  OOMIMIA
NEePIEHANKYIAP JBYX  CKPEIIUBAIOIIUXCS
OpsSMBIX HM YMETh MPUMEHATh WX IpH
pelleHny 3ajad4;

-BJIJICTh TIOHSATHEM YTOJI MEXIY MPSIMON U
IUIOCKOCTBIO U yMETh NPUMEHSTHh €ro IpH
pelleHny 3aj1ad4;

-BNIaIETh TOHATUSAMHU JABYTPAaHHBIA YTOJ,
yroin MEXTY TUIOCKOCTSIMH,
NEepIEHANKYISIpHbIE ITUIOCKOCTH U YMETh
NPUMEHSTH UX MPH PELICHUH 33]a4;
-BIIa/IETh HOHATUSAMHU npu3Ma,
napajiesienunel M TNPUMEHSTh CBOWCTBA
napasuiesienuneia Ipyu pelieHuu 3a1ay;
-BIIA/ICTh TIOHSATUEM PSIMOYTOJIBHBIH
napajuielienune]l W TMPUMEHATh €ro IpH
pelleHny 3ajady;

-BIIJICTh ~ TIOHSTHSIMH ~ TUPaMU/IA, BHJBI
MUPaMUJI, HIIEMEHTHI IPABUIBHON THPAMHUIBI
Y YMETh IPUMEHSTH MX TPHU PEIICHUH 33/1a4;
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-UMETh TPEACTaBICHUE O TeopeMe OJilnepa,
MPaBUJILHBIX MHOTOTPAHHUKAX;

-BJIaJICTh TTOHATHEM TUIOIIAIA TTOBEPXHOCTEH
MHOTOTPAaHHUKOB M YMETh TPHUMEHSTH €ro
IIPY PEIICHUY 3a]1a4;

-BJIaJICTh ~ TOHATHSIMU  Tejla  BpaIleHUS
(muuHAp, KOHYC, map u cdepa), uX ceueHus
¥ YMETh IPUMEHSATD UX MPHU PEIICHUN 33]1a4;
-BJIAJICTh TOHATHSIMH KacaTeJbHBIC TPSMBIC
U TUIOCKOCTH M YMETh MPUMEHITh U3 MpH
pEIICHNH 3a]1aY;

-IMETh TIPEJCTABICHHUS O BIHCAHHBIX W
OTMHMCAHHBIX cepax U yMETh MPUMEHSITh UX
IIPY PEIICHUH 3a]1a4;

-BJIaJIETh  IOHATHSAMHM  00BEM, OOBEMBI
MHOTOTPAaHHMKOB,  T€Jl  BpAIICHUI U
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

-IMETh  TIPEICTABICHHE O  Pa3BEPTKE
UJIMHAPA U KOHYCA, TUIOIIAA TOBEPXHOCTH
IWIMHAPA U KOHYCa, YMETh MPUMEHSTh UX
NIPU PEIICHUH 3a7a4;

-AMETh TPEJICTaBICHNUE O TJIoMmaan chepsl U
YMETh MPUMEHSTH €T0 MPH PEIICHUN 33]1aY,
-yMeTh peliaTh 3aJadyd Ha KOMOWHAIUH
MHOTOTPAaHHHUKOB M TEJ BpAICHHUS,

-IMETh TPEICTaBlIeHHe O Toa00Wu B
MPOCTPAHCTBE W YMETh pemniaTh 3aJadd Ha
OTHOIIIEHWE  OO0BEMOB W IUIOMIAJEH
MOBEPXHOCTEHN MOI00HBIX UTYP.

B noesceonesnoii owcusnu u npu uzyuenuu
opy2ux npeomemos:

-COCTaBIIATh C WCIOJIL30BAHHEM CBOMCTB
TE€OMETPUUYECKUX (QUTYpP MaTeMaTHYECKUE
MOJICTIM JJIsl PEIICHUs 3a]a4 MPAKTUIECKOTO
XapakTepa U 3a/1ad U3 CMEKHBIX TUCIUILINH,
UCCIICJIOBaTh  IOJIYYCHHBIE  MOACIU |
UHTEPIIPETUPOBATH PE3YJIbTAT

-Bnagets mOHATHSMH ~ BEKTOpHI W X
KOOPIMHATHI;

-yM€Th  BBIMIOJHATH  OMEpaluud  Haj
BEKTOpaMHU;

-MCTIOJIb30BaTh CKASIPHOE TPOU3BEICHUE
BEKTOPOB IIPH PEIICHUH 337124,

-IPUMEHSITh ypaBHEHUE MJIOCKOCTH,
dbopMyTy pacCTOSTHUSI MEXAY TOYKaMH,
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ypaBHEHUE chepbl IpU PEIICHUH 3aa4;
-IPUMEHSTh BEKTOPbI U METOJ KOOPJAHWHAT B
IPOCTPAHCTBE NP PELIEHUU 33124
-Mcnonp3oBath OCHOBHBbIE METO/IbI
JI0Ka3aTesIbCTBA, MMPOBOJIUTH TOKA3aTEIbCTBO
Y BBIIIOJIHATH ONIPOBEPIKEHUE;

-IIPUMEHSTh OCHOBHBIE METObl PEUICHUS
MaTEeMaTUYECKUX 3a]1ay;

-Ha OCHOBE MaTEMaTUYECKUX
3aKOHOMEPHOCTEMN B pUpoIe
XapaKTEepU30BaTh KPacoTy U COBEPIIEHCTBO
OKpY’)KaloIlleT0 MHpa W  IPOU3BEIACHUUN

UCKYCCTBA;
-IPUMEHATh  MNPOCTEHIINE MPOrPAMMHBIE
CpeacTBa 51 AIIEKTPOHHO-

KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUN
MaTeMaTHYECKUX 3a]1a4;

-TI0JTb30BaThCS MPUKIIATHBIMU IIPOrPaMMaMu
U TIpOrpaMMaMHi CUMBOJIbHBIX BBIYMCIICHUH
JUIS UCCIIENOBAHUS MATEMATUIECKUX
00BEKTOB
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