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1 Oo6mas XapaKTepUCTUKA padoueit NPOrpamMmmabl
001eo0pa3oBaTe/IbHON JUCHUILINHBI «MaTeMmaTuka

1.1 Mecro AMCUMIVIMHBI B CTPYKType  NPodecCHOHAIBHOH
oOpasoBareabHoil nporpammel CIIO:

O6mieoOpazoBaTeabHas JTUCHUTUTUHA «Maremartuka SIBJISICTCS
00s3aTeNbHOM  YacThl0  00IIE00pa30BaTENBHOIO  LHKJIA  00pa3oBaTebHOU
nporpamMbel B cootBeTcTBUM ¢  @PI'OC  gna  cneumansHoctn  23.02.08
CTpoUTENbCTBO KENE3HBIX JOPOT, IMyTh U MYTEBOE XO35HUCTBO

1.2 Hean u miiaHupyembie pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1 leab AUCUUIIHHBI

Conepxanue IpOTrpaMMBbl 001eo0pa3oBaTeIbHOM JCIIUTLIAHBI
«MaremaTka» HampaBlieHO Ha JOCTIKEHHWE pe3yJbTaTOB €€ W3Y4YeHUs B
cootBercTBuM C TpedoBanusmu DPI'OC COO ¢ yderom mnpodeccuoHATbHON
HanpasieHHocty PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aUcIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCLHUILUIMHA UMeeT pu GopMupoBaHuu U pa3sutuu OK
u [1K.
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OK 01 Bei6upats crmocoost
pelIeHus 3a1a9
npodeCcCuOHAIBHON
ACATCIIbHOCTU
NPUMEHHUTEIBHO K
Ppa3jIMYHbIM KOHTCKCTaM

Oo61mmne JAucnunjanHapHbie
- TOTOBHOCTb K TPYyJy, OCO3HAHHE IICHHOCTH MAaCcTEePCTBa, | -BJaJIeTh METOJAaMH  JIOKA3aTeJIbCTB, aJTOPHTMaMHU
TPYI0JIO0HE; pelieHus 3a7a4; yMeHue (popMyJIupoBaTh OMpPEICICHHS,
- TOTOBHOCTB K AKTUBHOM JESATCIIBHOCTH | aKCHOMBI M TCOPEMBI, IMPHUMEHATh UX, IPOBOJUTH
TEXHOJOTMYECKOW U  COLMAIbHOW HANPABICHHOCTH, | JOKA3aTEIbHBIC PACCYXKICHUS B XOJIE PEIICHHUS 3a/1a4;
CIIOCOOHOCTh UHUIMHPOBATh, IUIAHUPOBATh U |- yMETh OICPUPOBATh IOHATHIMH: CTCICHb YHCIIA,

CaMOCTOSITEIIEHO BBITIOJIHATH TAKYIO JACSITEILHOCTD;
- HHTEpPEC K pa3MuHbIM cdepam npodecCHuoHATHHOM
JIeSITEIILHOCTH,

Osnazgenue YHUBEPCATLHBIMH
IMO3HABATEIIbHBIMU JCHCTBUSIMH:

a) 6a30BBIC JIOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIbHO (OPMYJIMPOBATh U aKTyalM3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHUS
JUISl CpaBHEHUS, KiIacCu(UKAIK U 0000IICHHS;

- OIPEENSITh EeTHU NeATeIHbHOCTH, 331aBaTh MMapaMeTPhI ’
KPUTEPHUHU UX JTOCTHIKCHUS;

- BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B
paccMaTpUBaEMBbIX SBJICHHSIX;

- BHOCUTh KOPPEKTHUBBI B JESATCILHOCTH, OIICHUBATH
COOTBETCTBUE pPE3yJIbTATOB IEISAM, OIICHHBATh PHCKHU
MOCJCACTBUI ACATECILHOCTH;

- pa3BUBaTh KpPEATHBHOEC MBIILICHHEC TPH PEHICHUH
KU3HEHHBIX po0IeM

0) 6a30BbIE UCCIIEIOBATEILCKUE ICUCTBUS:

- BIQJETh HaBBIKAMH Y4YEOHO-HCCIEAOBATEIBCKON H

y4eOHBIMU

JorapuM UHUCIIa; YMEHHE BBINOJHATH BbIUMCIICHUE
3HauYCHHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO CTEICHIMU
U Jorapugmamu, npeodpa3oBaHus IpoOHO-
panrOHANBHBIX BEIPAKCHUH;

- yMeTh ONEepUpOBaTh MOHATUSMH: palUOHAJIbHBIC,
UppaloHATbHEIE, HIOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, HX CUCTEMBI;

- yMeThb  ONEpPHPOBaTh  MOHATHAMHU:  (yHKIHS,
HerpepbIiBHAsT (YHKIMS, MPOU3BOJIHASA, IEPBOOOpa3Has,
OTIpeIeIeHHBIH MHTErpall; yMETh HAXOUTh TPOU3BOIHBIC
JJIEMEHTApHBIX ~ (QYHKIMH, WCIONB3ysS  CIIPaBOYHBIC
MaTepualibl; HCCIENOBAaTh B MNPOCTEHIIMX  CIydasx
(GYHKIIMM Ha MOHOTOHHOCTH, HAXOJWTh HAMOOJBIINE H
HaVMEHBIINE 3HaueHUs (QYHKIMHA; CTPOUTH Tpaduku
MHOTOUJICHOB C UCTIOJIb30BAHUEM ammaparta
MaTeMaTU4eCKOro aHaln3a; MPUMEHSTh IMPOU3BOJHYIO
IpU pEIICHUH 3aJad Ha JBW)KEHHE; pemarh MPaKTHKO-
OPHEHTHPOBAaHHbIC  3aJa4d  Ha  HauOONbIIME U
HaVMEHBIINE 3HAYCHUS, HA HAXOXKJCHUE MyTH, CKOPOCTU
U YCKOPEHHS;

NPOEKTHONH  JEATCNFHOCTH, HAaBBIKAMHM  pa3peIIeHHs | - YMETh OIEPUPOBATH IOHATHSIMHU: palMOHAIbHAs
npobiewm; byHKLUs, TOKa3aTebHas GYHKLUS, CTeNeHHAs (QyHKIIHA,
- BBIABISTH  NPUYMHHO-CIICJCTBEHHbIC  CBSI3M W | JorapumMuyeckasi  (YHKIHs,  TPUTOHOMETPUYECKHUE
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aKTyaJIM3upOBaTh 3aJady, BBIABUIaThb THUIOTE3Yy €€
peliCHus, HaXOAWTb AaprymMeHTbBI [JIA JO0Ka3aTCJIbCTBA
CBOMX YTBEP)KIEHUH, 3aJaBaTh NapaMeTpbl U KPUTEPUU
peLieHus;

- AHAIU3MPOBATH IOIYYCHHBIE B XOJ€ PCLICHUS 3aJa4u
PE3yJbTaThl, KPUTHUYCCKU OLCHUBATH UX AJOCTOBCPHOCTD,
IIPOrHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBMSIX;

-- YMCTb TICPCHOCUTHL 3HAHHUA B IIO3HABATCIIBHYHO U
IPAaKTUYECKYIO O0JIACTH KU3HEEATEIbHOCTH;

- YMETh MHTEIPpUPOBATh 3HAHUA W3 Pa3HbIX IPEIMETHBIX
obnacreii;

- BbLJBUI'aTb HOBBIC HWACHU, NpCJiaraTb OPHUIMHAJIbHBIC
MOIXO/bI U PEIICHMUS;

A CHOCOOHOCTh MX MCIIOJIB30BAHUS B II03HABATEIBbHON U
COLIMAJIbHOW MTPAKTHUKE

byHkuun, oOpaTHble (QYHKIUHA, YMEHHE CTPOUTH
rpaduKy U3y4eHHBIX (DYHKIHHA, UCTONB30BaTh TpauKH
OpA  W3YYECHUH TIPOIIECCOB ¥  3aBUCHUMOCTEH, TIpH
peIlIeHUH 3aJad U3 IPYrux y4eOHBIX IMPEIMETOB U 3a7a4
U3  peaJlbHOW  JKWM3HHW;  BBIpaXaTth  (GopMyJIamMu
3aBHCUMOCTH MEX1y BeIMUUHAMH;

- YMETh peniath TEKCTOBBIC 3a/1a4K Pa3HBIX THIIOB (B TOM
Yuciae Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KCHUE,
paboTy, CTOMMOCTh TOBAapOB M yCIYT, HAJIOTH, 3aJ[a4d U3
o0lacTH  ympaBlieHUs JIMYHBIMH M CEMEHHBIMHU
¢buHaHCaMH); COCTaBJISATh BBIPAKEHUSA, YypaBHCHHS,
HEpaBEHCTBA M MX CHUCTEMbl IO YCIOBHMIO 3aJauyH,
UCCIIC/IOBAaTh TOJYYCHHOE pelIeHHe ¢  OLCHHBAThH
IpaBJOI0I00HOCTh PE3yJIbTaTOB;

- yMeTb  ONEpPHpPOBaTh  TOHATHSIMH:  CpEIHEe
apupMeTHuecKoe, MeraHa, Hauboblee 1 HauMEHbIIIee
3HA4YCHUs, pa3Max, JUCIEPCHsi, CTAHAAPTHOE OTKIOHEHHUE
YHCIOBOT0 HAOOPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH

uHbOpMaIMIO, TMpeJACTaBiIeHHY0 B TaOiauIax, Ha
auarpamMmax, — rpagukax, — OTpaXaloIllyl0  CBOWCTBa
peaNbHBIX IPOLECCOB W  SIBICHUN; MPEICTaBISAThH

UHOOPMAIIMI0O C TIOMOUIBI0 TaONHWII W JUarpamw;
ucciea0oBarb CTaTUCTHYCCKHE MHAaHHBIC, B TOM YHCIIE C
NpPUMEHEHHEM TpadUYecKuX METOJIOB M DJIEKTPOHHBIX
CPEJICTB;

- YMETh OIEPUPOBATH MOHATUSAMU: CIYYaWHBIA ONBIT U
CiIy4aifHOEe COOBITHE, BEPOSTHOCTh CIIyYalHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOATHOCTH C HCIOJIb30BAaHUEM
rpaduyecKkux MeTOAOB; MPUMEHATh GOPMYIIbI CIOKEHUS
U YMHOXEHUSI BEPOSITHOCTEH, KOMOUHATOPHBIE (aKThI U
dhopMyIIBI P PEIICHUH 33124, OIICHUBATh BEPOSTHOCTH
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peaTbHBIX COOBITHMH; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU,; YMEHUE IIPUBOAUTH IIPUMEPHI NPOSABICHUS
3aKOHa OOJBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX

SIBIICHUSX;
- yYMETh ONEPUPOBATh IOHATUSAMH: TOYKA, MHpsMas,
IUIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yrou,
CKpELIMBAIOIIMECS  NpsMble,  NApaUIEIBHOCTh U

NEPICHIUKYISIPHOCTh TPSAMBIX M IUIOCKOCTEH, YTol
MEXIYy MPSMBIMH, YTOJI MEKIY MPSIMOW U IUIOCKOCTHIO,
YTOJI MEXAY IUIOCKOCTSIMH, PAcCTOSHUE OT TOYKU 10
MJIOCKOCTH, PACCTOSHUE MEXKIY MPSAMBIMU, PACCTOSTHUE
MEXIy IUIOCKOCTSIMH; YMEHHE WCIIOJIb30BaTh IPHU
pemieHun  3ajad  uM3y4deHHble (aKThl W TEOPEMBI
IUTAHUMETPHUH;, YMEHHE OICHHBATh pa3Mepbl OOBEKTOB
OKPYXaroIIero Mupa;

- yYMeTh OINEpPUPOBaTh MOHATUSIMH: MHOTOTPAaHHUK,
CCYCHHE MHOTOTPaHHKKA, Ky0, IapajlIe/eIuIie]], pru3Ma,
nupaMua, purypa u moBEpXHOCTh BpPAIICHUS, IIHIAHID,
KOHyc, T1map, cdepa, cedeHuss QUTYpPHI BpalICHHUS,
IUIOCKOCTh, Kacawmasics cdepbl, HUWINHIpa, KOHYca,
IUTOIIA/Ib TTOBEPXHOCTH MHUPAMHUJIBI, TPHU3MBI, KOHYCA,
UWIMHAPA, IUIOIAb cdepsl, 00BeM KyOa,
PSIMOYTOJTBHOTO napajuliesieure/ia, MU PAMH/IBI,
PU3MBI, IWIMHIPA, KOHYyCa, IIapa; yMEHHE U300paKaTh
MHOTOTPAHHHKHU W TTOBEPXHOCTH BPAMICHUS, UX CCUCHUS
OT PYKH, C TIOMOIIbIO YEPTEKHBIX WHCTPYMEHTOB U
AIEKTPOHHBIX CPEIICTB; YMCHHE pacrto3HaBaTh
CUMMETPHI0O B TMPOCTPAHCTBE, YMEHHUE paCMO3HABATh
MIPABHIIbHBIC MHOTOTPAaHHUKY;

- yMeThb OMNEpUpOBaTh MOHATHSIMH: JBUKCHHE B
MIPOCTPAHCTBE, MMOJ00HBIC (UTYpHl B TPOCTPAHCTBE;
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WCIIOJB30BaTh OTHOIICHUE IUIOWIAACH MOBEPXHOCTEH M
00BbeMOB MOAOOHBIX (UTYp TPU PELICHUH 3a/1aY;

- YMEThb BBIYHMCIATh T€OMETPUUECKUE BEIMYMHBI (IUINHA,
yroia, IUIOMIAAb, OO0BEM, IUIOMIAJh IOBEPXHOCTH),
UCIIONb3Ysl U3yUEHHbIE (DOPMYJIBI U METO/IBI,

- yMETb OINEpUPOBaTh MOHATUSAMU: MPAMOYIOJbHAsS
CUCTEMA KOOPIWHAT, KOOpAWUHATBI TOYKH, BEKTOD,
KOOpPAMHATHI BEKTOPA, CKAISPHOE IPOM3BEIEHUE, YIOJ
MEXJy BEKTOpPaMH, CYMMa BEKTOPOB, IIPOU3BEIECHUE
BEKTOpPAa HA YUCJIO; HAXOAUTh C INOMOUIbK H3YyUYEHHBIX
(GopMya KOOpIAMHATBHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy IByMsI TOUKAMU;

-yMeTb BBIOMpaTh NOIAXOMALIMHA HM3Y4YEHHBIH METON JUIs
peleHus 3aa4u, paclo3HaBaTh MaTeMaTH4YeCKue (PaKThl
M MareMaTHYecKHe MOJelIM B  TNPUPOAHBIX U
OOIIIECTBEHHBIX  SBJICHHUAX, B MCKYCCTBE, YMECHHE
OPUBOJUTH  MPUMEpPhl  MaTEMaTHYECKUX  OTKPBITUH
POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKH.

-yMETb  ONEPHUPOBATh  IOHATHUAMM:  ONPEIEICHUE,
aKCHMOMa, TeOopeMa, CJEACTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE ()OPMYIIMPOBKH; YMEHHE
dopmynupoBate  oOpaTHOE U NPOTHUBOIOJIOKHOE
YTBEPKACHUE, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIOJB30BaTh  METOJ ~ MAaTeMaTHUYeCKOHM  HMHIYKLUU;
IIPOBOJINUTH JOKA3aTEJIbHBIE PACCYXKIACHUS NPHU PEUICHUU
3azad4, OLICHUBATH JIOTUYECKYIO IIPaBUJIBHOCTD
pacCyXIeHHI;

- yMEThb ONEpUpOBaTb IOHATHUAMHU:  MHOXKECTBO,
MIOJIMHOKECTBO, ONEPALMM HAJ MHOXKECTBAMH; yMEHHUE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar s
ONMCAaHUs PEAJbHBIX TMPOLECCOB M  SABJICHUH MpHU
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pelleHny 3aJady, B TOM 4YHCIIe U3 APYTUX Y4YeOHbIX
MPEIMETOB;

- YMETh ONEpPUPOBAThH MOHATUAMH: Tpad, CBA3HBIN rpad,
JepeBo, MUKI, Tpad Ha MJIOCKOCTH; YMEHHUE 3a7aBaTh U
OTIMCHIBATh rpadsl pa3IUYHBIMHU criocobamu;
UCTIONB30BaTh Tpadbl IPH PEIICHUN 33]1aY;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATHUSAMHU: COYETAHUE,
MEPEeCTaHOBKA, YMCIO COUYETAHHM, YHCIO MEePECTaHOBOK;
O6uHoM HplOoTOHA; yMEHHE MPUMEHSITH KOMOWHATOPHBIE
(bakThl U paccyKICHUs JJIs PEIICHUs 3a71a4;

-yMeTh ONEpUPOBATH MOHATHSAMHU: HATypaJIbHOE YHCIIO,
[EJI0e YHUCIIO, OCTATOK [0 MOAYJII0, pPalMOHAIBHOE
YHCIIO, HppalMOHAIbHOE qHCIIO, MHO’KECTBa
HATYPAJIbHBIX, IENbIX, PAIIHOHATBHBIX, JEHCTBUTEIBHBIX
YHUCeNl; YMEHHE WCIIOJIb30BaTh IPU3HAKH JCIUMOCTH,
HAaUMEHBIIUNA OOLIUI JEeTUTeNlb U HauMeHbIIee ooIiee
KpaTHOE, alropuTM EBKIHMIa TNpU pEIIeHWH 3aJ1ad;
3HAKOMCTBO C Pa3IUYHBIMH MMO3UIMOHHBIMU CHCTEMaMU
CUHCIICHUS;

- YMETh CBOOOJHO OMEPUPOBATH MOHSATUSMU: CTETIEHb C
IEJIBIM  [TOKa3aTejeM, KOPEeHb HATypaJlbHOW CTEICHH,
CTENeHb C pAIMOHAIBHBIM TIOKa3aTelleM, CTENeHb C
NEeUCTBUTEITLHBEIM (BeIIEeCTBEHHBIM) ToKa3aTeJieM,
gorapudm  uYmMcnIa, CHHYC, KOCHHYC ¥  TaHTEHC
MIPOU3BOJIBLHOTO YHUCIIA;

- yMeTh ONEpUpPOBaTh  MOHATHSMH:  TOXIECTBO,
TOXKJICCTBCHHOE npeoOpa3oBaHue, YpaBHCHHE,
HEPAaBEHCTBO, CHUCTeMa YpaBHEHHH U HEPaBEHCTB,
PaBHOCWILHOCTh YPaBHCHHM, HEPABEHCTB W CHCTEM,
palMioHaNbHbIE,  WpPpAlMOHANBHBIC,  IOKa3aTelbHBIE,
CTCTICHHBIC, JIOTApU(DMUUYCCKUE, TPHUTOHOMETPHUUICCKUE
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YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbl; YMEHHE pelaTh
YpaBHEHHs, HEPABEHCTBA M CHCTEMBl C IOMOIIbBIO
pa3IMYHbIX IPUEMOB; pEIIaTh YPaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBl C TapaMeTpoM; MPHUMEHATh YpaBHEHUS,
HEPaBEHCTBA, ux CHCTEMBI Ui pereHus
MaTeMaTHYECKUX 3334 U 3a/1a4 U3 Pa3InYHbIX 00JacTen
HayKH U peajibHOM KU3HU;

-yMeTb CBOOOJHO ONEPUPOBATh MOHATUSAMH: Tpaduk
bynkuuu, obpaTHas (GyHKIHS, KOMIO3UIMS (DYHKIUH,
auHelHas QyHKIMS, KBajpaTHuHas QyHKIMs, CTeeHHas
(GyHKLIUS ¢ LEeIbIM I[OKa3aTelleM, TPUTOHOMETpUYECKHe
¢yHkuMu, oOpaTHBIE TPUTOHOMETPUUECKUE (DYHKIHH,
HoKa3aresabHas M Jorapudmuyeckas (QyHKIHU; YMEHHE
CTPOUTH rpaduku byHKIMH, BBIIIOJIHATh
npeobpazoBanus rpadukoB PyHKINH;

YMEHHUE HCTIOJIb30BaTh rpaduku QyHKIMHA I U3yUeHHS
NPOIIECCOB M 3aBUCHUMOCTEH TPH pEHICHWH 3a7ad W3
JIPYyTUX Y4YeOHBIX MPEIMETOB U M3 PEaJbHOW KHU3HH,
BBIPAKaTh bopmynamu 3aBHCUMOCTH MEXTY
BEJIMYMHAMU;

yYMEHHE CBOOOTHO OIEPHPOBATH MOHATHUSMH: UYETHOCTD
(GyHKIMH, TEepUOJUYHOCTh (YHKIMHM, OTPaHUYEHHOCTb
(GYHKIIMM,  MOHOTOHHOCTb  (YHKIMH,  3KCTPEMYM
¢yHkunMu, HauOoJbIlee W HaMMEHbIIEEe 3HAYCHHUS
GyHKIMM Ha  TPOMEXKYTKE; yMEHHE TIPOBOIMTH
uccienoBaHue QyHKINU;

YMEHHE HCIOJIb30BaTh CBOMCTBA U Tpa@uKu (PyHKIMHA
JUI  pEUIeHUs YpaBHEHUH, HEPaBeHCTB M 3ajau C
napameTpamu; H300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH
MHOXECTBa pEIIEHUH ypaBHEHUH, HEPaBEHCTB M UX
CHCTEM;
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-yMeTb cBOOOJIHO OIIepUPOBATh HOHATUSIMHU:
[I0CJIEIOBATENbHOCTh,  apuU(MeTHUecKas IpOrpeccus,
reoMeTpuueckas Mmporpeccusi, OECKOHEYHO YOBIBAIOIIas
reoMeTpuYecKass  MPOrpeccHs;  yMEHUE  3aJaBaTh
II0CJIEIOBATENBHOCTH, B TOM YHCJIE€ C IOMOILBIO
PEKYpPpPEHTHBIX (HOopMyIT;

- YMeTb OIEpPUPOBaTh HOHATUSAMM: HENPEPHIBHOCTD
¢yHkuMu, acuMnToThl rpaduka (yHKIUHM, TepBas HU
BTOpas Mpou3BOAHAs (YHKIMH, TE€OMETPUUYECKUN U
¢u3uueckuif CMBIC TPOM3BOJHOM, IEepBOOOpa3Hasd,
OIpEeJICIEHHBIN UHTErpaJl; YMEHUE HAXOAUTh ACUMITOTHI
rpa¢puka (YHKIMM; yYMEHUE BBIYHCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJECHUS, YACTHOTO M  KOMIIO3ULIUU
(GyHKUNH, HAXOAUTh YpaBHEHUE KacaTeNbHOU K rpaduky
byHKINY;

YMEHHUE HUCIOJIb30BaTh MPOU3BOJHYIO Il UCCIIEIOBAHMS
(GYHKIWH, A7 HAXOXKICHHUS HAWIY4IIero peHIeHUs B
NPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-I)KOHOMHUYECKUX U
¢u3udecknx 3amadax, IS ONpEACTCHHS CKOPOCTH H
YCKOPEHHUS; HAaXOAMWTh IUIoOmaad U o0beMbl (uryp c
TIOMOTIIBIO WHTETpaa; MIPUBOANTH PUMEPHI
MaTeMaTHYeCKOr0  MOJENUpPOBaHUS  C  MOMOILBIO
nudepeHIaIbHBIX YPAaBHCHHI;

- YMETh ONEpHpPOBATH MOHATUAMHU: KOMIUIEKCHOE YHUCIIO,
COTPsDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOYJIb H apTyMEHT
KOMIUIEKCHOTO 4Hciaa, ¢GopMma 3alucu KOMILIEKCHBIX
grcen  (TeoMeTpHyecKkas, TpPUTOHOMETpUYecKas |
anreOpanyeckas); yMeTb MPOU3BOJUTH apU(PMETHUECKHE
NEHCTBUSL C KOMIUICKCHBIMH  YHCJIAMH; TIPUBOIUTH
IPUMEPBI UCIIOIB30BAHUS KOMITJICKCHBIX YHCENT;

- yMeTh CBOOOJHO OIEpHUPOBATH TMOHATHUSIMH: CpEIHEe
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Oo01mue
KOMIIETeHIINH

Ilnanupyemsle pe3yabTaThl 00y4eHHs

apudMeThIecKoe, MearaHa, HauOoJIbIlIee U HAaMMEHBITIEEe
3HA4YeHHUs1, pa3Max, AUCHEPCHsi, CTAHAAPTHOE OTKIOHEHHUE
JUI ONMCaHUsl YUCIOBBIX JAHHBIX; YMEHUE UCCIIENI0BaTh
CTaTUCTHYECKUE JTaHHbIC, B TOM YHUCIIE C MPUMEHEHHEM
rpaQu4ecKuX METOJOB U  DIIEKTPOHHBIX  CPEICTB;
rpaduuecKkd HccIeoBaTb COBMECTHBIE HAOMIOACHHUS C
MOMONIIBIO  JIMarpaMM  pPacCeMBaHWS W JIMHEHHOMN
perpeccuy;

- yMeTb  HAaxXOOUTh  BEPOATHOCTH  COOBITUH ¢
UCIIOJIb30BaHUEM Ipah)UIeCKUX METO/I0B; IPUMEHSTD JUIs
pemeHust 3afgad  (pOpMyJibl CIIOKEHHST U YMHOXKEHUS
BEPOSTHOCTEH, (POPMYJITy OTHON BEPOSTHOCTH, (HOPMYITY
bepuymnu, komOuHaTOpHBIE (aKTBI W (HOPMYIIB;
OLICHUBATh BEPOATHOCTH PEATbHBIX COOBITHH; yMEHHE
ONEpPHPOBATh  TOHATUSIMH:  CIlydyailHas  BEIWYWHA,
pacrnpenenenue BEPOSTHOCTEH, MaTeMaTH4eCcKoe
OKUJIaHWE, IUCTIEPCHsl H CTaHJAapTHOE OTKJIOHCHHE
ClydallHOW BENMYMHBI, (DYHKUMU pacupeieieHus Hu
IUIOTHOCTH  PaBHOMEPHOTO, MO0Ka3aTeIbHOIO u
HOPMAaJIbHOTO paclpe/ielieHnii; yMEHHE HCIOJIb30BaTh
CBOMCTBA M3YYEHHBIX pACIPENENICHUN JUIsl PEIICHUS
3aJa4; 3HAKOMCTBO C HOHATHAMM: 3aKOH OOJBIIUX YHCET,
METOABI  BBIOOPOYHBIX  HCCICIOBAHWH;  YMCHHE
NPUBOJIUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJBIIUX
qrices B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUSMHU: TOYKa,
npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd,
IUIOCKUI yToJl, IBYTPaHHBIA YTroj, TPEXTPaHHBIA Yrod,
nepeceKarolmecs, napauleIbHble U CKPEllMBaOIIUecs
OpsiMble, MapajuIeIbHOCTh M MEPHEHIUKYISIPHOCTD
OpSMBIX M IUIOCKOCTEH, YToJl MEXIy TPSIMBIMH, YTOJI
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Oo01mue
KOMIIETeHIINH

Ilnanupyemsle pe3yabTaThl 00y4eHHs

MEXIY HOpAMOM M IUIOCKOCTBIO, YIOJI — MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NPU PELICHUU
3a7lad U3y4yeHHbIE (AKTBI M TEOpPEMbl IUIAHUMETPHH;
YMEHHE OLEHHMBATh Pa3Mepbl OOBEKTOB B OKPY)KAIOILIEM
MHpE; YMEHHE ONEpUPOBATh NOHATUSAMH: MHOI'OIPaHHHUK,
CeueHHe MHOTOTPaHHMKA, MPABUIbHBIH MHOTOIPaHHHK,
npu3Ma, nupamuia, Gurypa v MOBEpXHOCTh BpallleHUs,
IWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CeUeHMs] KOHyca M IWIMHIApA, MapajljelbHble OCH WIH
OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCThb, Kacarouascs
cdepbl, HMWIMHIPA, KOHYCA; YMEHHE CTPOMTh CEUCHHE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOIPaHHUKH, (UTypHI
U NOBEPXHOCTHU BpALICHUS, UX CEYEHUs, B TOM YHUCIE C
IOMOIIBIO 3JICKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH
CBOWCTBA TEOMETPHUYECKUX (HUTYp, CAMOCTOSTEIHHO
dopMynMpoBaTh  OHpEIeNeHHs HU3ydaeMblX  (uryp,
BBIJIBUTATh THUMOTE3bl O CBOMCTBAaX W TPU3HAKaX
TreOMETPUUECKUX ¢buryp, 000CHOBBIBATh 17031
ONpoOBepraTh WX; yYMEHHWE IPOBOJAUTH KIACCH(PHUKAINIO
¢uryp 1o  pazaMuYHBIM  IpHU3HAKaM,  BBIIOJHATH
HEOOXOIMMBIE JIOTIOTHUTENEHBIE TIOCTPOCHUS;

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: IUIOLIA/b
burypsl, 00beM QUrypbl, BeJIMUHNHA YIJa, PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHE MEXIy MpsIMbIMHU,
paccTosiHme MeEXIy IUIOCKOCTSMH, IUTOIanb chepsl,
IUIOIAJAb MOBEPXHOCTH NHpaMHJIbl, NPU3MBI, KOHYCa,
UWJIMH]IPA, 00beM KyO0a, MPSMOYTOJIbHOTO
napajjienenunena, MUPAMUAbI, NPU3MBI, IWIKHApA,
KOHyCa, Iapa; yMEHHWE HaXOJIWUTh OTHOIICHHE OOBEMOB
NOJOOHBIX (Uryp;

- YMETh CBOOOJHO ONEPUPOBATh MOHSITHIMHU: JBH)KCHUE,
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Oo01mue
KOMIIETeHIINH

Ilnanupyemsle pe3yabTaThl 00y4eHHs

napajuleIbHBIA MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TMOBOPOT, mpeodpa3zoBaHUe MOM00US,
noo0HbIe (UTYpBI; YMEHHE pacro3HaBaTh pPaBHBIC U
noJ00HbIe (PUTYPHI, B TOM YHCJIE B IPUPOE, UCKYCCTBE,
apXUTEKType; YMEHHE HCIOIb30BaTh I'€OMETPUUYECKUE
OTHOIICHUS, HAXOAUTh TEOMETPUUYCCKUE BEIUYHHBI
(nnvHa, yroi, miomnaab, 00beM) P PEIISHUU 3a1a4d U3
JIPYTHUX YY4EOHBIX MPEAMETOB U U3 pealbHON KU3HU;

- yMeTb  CBOOOJHO  ONEpPUPOBATH  TMOHATHSIMHU:
PSIMOYTOJIbHAS cucTema KOOpJMHAT, BEKTOD,
KOOpAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BECHNE BEKTOPA HA YHCIIO, PA3TIOKEHHE
BEKTOpa 10 0a3ucy, CKaJIpHOE IPOU3BEACHUE,
BEKTOPHOE IPOU3BEJCHHUE, Yrojl MEXIy BEKTOPaMH;
YMEHHE WCIOIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIN
METOJ[ 7Sl pelIeHHs] TeOMETPHYECKHX 3a7ad M 3aaad
JIPYTHX YYeOHBIX TPEIMETOB; OINEPUPOBATH TOHATHIMHU:
Matpuna 2x2 u  3x3, omnpeneauTeNb  MaTpUIIbI,
TE€OMETPUYECKUH CMBICIT OTIPEIeITUTENS;

- YMEThb MOJIEIUPOBATh peallbHbIe CUTYallud Ha SI3bIKE
MaTEMaTHKH; COCTABJISITH  BBIPAKCHUS, YPaBHCHUS,
HEPAaBEHCTBA M WX CHUCTEMBl [0 YCJIOBUIO 3aJayH,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJENN C HCIIOJIb30BaHHEM
anmapara anareOpbl, HHTEPIPETUPOBATH IMOTYUYCHHBIN
pe3ynapTaT; CTPOMTH MaTeMaTH4YeCKHe MOJENU  C
MOMOIIIbIO0 TEOMETPUUYECKUX TIOHATUH U BEJTMYUH, PEIIaTh
CBSI3aHHBIC C HUMH TPAKTHUECKUE 3a/Ia4M; COCTABIISTH
BEPOSTHOCTHYIO MOJIeTTh u UHTEPIPETUPOBATH
NOJYYCHHBI pe3yJIbTaT; pemiaTbh MPHUKIAIHBIC 3alaqd
CpPEeICTBAMU MaTEeMAaTUYECKOTO aHalu3a, B TOM YHCIE
COLIMATbHO-9KOHOMHYECKOTO U (PM3UUECKOTO XapaKTepa;
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Oo01mue
KOMIIETeHIINH

Ilnanupyemsle pe3yabTaThl 00y4eHHs

- YMEHME BBIOMPATh MOIXOASIIUI METOJ AJIs PELIeHUs
3a7a4d; [OHMMAaHUE 3HAYMMOCTM MaTeMaTUKH B
U3yYEHUH TPHUPOJHBIX M OOLIECTBEHHBIX IMPOLIECCOB U
SIBJICHUM; yMEHUE pPacIO3HABaTh IIPOSBICHUE 3aKOHOB
MaTEMaTUKU B HCKYCCTBE, YMEHHE NPUBOAUTH NPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUMCKOM W MHPOBOHI
MaTEeMaTHYEeCKOW HAyKH

OK 02 Wcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MIOWCKA, aHaJIM3a U
UHTEPIPETANN
uHpOpMaLUH, U
nH(pOpMaITMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 3124
npodecCHoHATBLHOM
JeSITeTTHHOCTH

B o6actu IeHHOCTH HAY4YHOTO MO3HAHUS:
-c(OopMHPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOUIECTBEHHOM MpPaKTHUKH, OCHOBAHHOTO Ha
Janore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M  UYHUTATEIBCKOU

KyJIbTypbl KaK CpEACTBA B3aUMOJCHCTBUS  MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAaHHWE IICHHOCTHM Hay4YHOH  JesATENbHOCTH,
TOTOBHOCTh OCYLIECTBIISITh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JIeATENbHOCTh WHIUBUAYATIbHO U B
rpyI1re.

OBnanenue YHUBEPCATbHBIMU y4eOHBIMU

IIO3HaBaTCIIbHBIMU HeﬁCTBHﬂMHZ

B) pabora ¢ uHpopmaIuei:

- BIAJCTh HAaBBIKAMH NOJY4YeHUs HHGOpMAIMH U3
HCTOYHUKOB pas3HbIX THUIIOB, CaMOCTOSITEIIEHO
OCYHICCTBJIIATL INIOUCK, aHalin3, CHUCTEMATU3aluIl0 U
MHTEPIpETANnio HHOOPMAIMH Pa3IHYHBIX BHIOB U (OPM
MMPCACTABJICHUS,

- co3JaBaTh TEKCTHI B pa3IMYHBIX (PopMarax C ydeToM
Ha3HaueHUs MHPOpPMALMU U IENEBOW  ayIUTOPHH,
BBHIOMpAsi ONTUMAJIbHYIO (QopMy TMpeACTaBICHUS W

- yYMeTb OIEpUpOBaTh MOHITUSIMM: palUOHATIbHAS
(GyHKLUSA, TOKa3aTeNbHast QYHKLUS, CTeNeHHAs QyHKIIMA,
norapupmuueckas  GyHKUIUS, TPUTOHOMETPUUYECKHE
¢yHkunu, oOpaTHble (QYHKUIUH; YMEHHME CTPOMTH
rpaduky M3ydyeHHBIX (YHKUUH, MCHOIb30BaTh Tpaduku
IPU U3yYEHUU TIPOLIECCOB M 3aBUCUMOCTEH, IIpU
pelIeHNnH 3aJa4 U3 JPYTruxX Y4eOHbIX MPEeIMETOB U 3a]ad

U3  peaJlbHOW  JKHM3HH;  BBIpaXaTtb  (opMyIamMu
3aBHCHMOCTH MEXY BETMUNHAMH,

- yMeTb ONEepUpOBaTh  TMOHATHSIMU:  TOXKIECTBO,
TOXKIECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH U HEPaBEHCTB,
PaBHOCWIIBHOCTh ypaBHEHHH, HEPAaBEHCTB U CHCTEM,
palMoOHaJbHbIE,  MPpPALMOHANbHBIE,  [OKa3aTeJbHbIC,
CTETEHHBIE, JIoTapu(MUYECKHe, TPUTOHOMETPUIECCKHE

YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI; yYMETh peEIIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO
pa3IMYHBIX IPUEMOB; PELIATh YPABHEHM, HEPABCHCTBA U
CUCTEMBl C IIapaMeTpOM; IPUMEHATh YpPaBHEHMS,
HEPaBEHCTBA, ux CUCTEMBI JUIS peleHus
MaTeMaTHYeCKUX 3a/ad U 33/a4 U3 pa3iINuHbIX oOsacTei
HAyKU U PEaJIbHOU KU3HH,
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BU3YyaITU3aIliH;
- OLICHUBAThH AOCTOBCPHOCTD, JICTUTUMHOCTD
MHPOPMAIINHU, €€ COOTBETCTBHE MPABOBBIM M MOPAILHO-
THYECKUM HOPMaM;

- HCIONB30BaTh  CPEACTBA  WH(POPMALMOHHBIX U
KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B peuicHnun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPTaHU3AIMOHHBIX
3amadu ¢ coOmrojeHWeM TpeOOBaHUN  SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PecypcocOepekeHus,
IPaBOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMAIIMOHHON
0e30IacHOCTH;

- YMETh CBOOOJHO OINEPUPOBAThH MOHSATHSIMHU: JBUKCHUE,
napajuIeIbHbIA IEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, IIpeoOpa3oBaHUe TOI00MS,
noJo0HbIe (UTYpPBI; yMETh paclo3HaBaTh paBHbIE WU
Mo00HBIE (PUTYPBI, B TOM YHCIIE B MIPHUPOE, UCKYCCTRBE,
APXUTEKType; YMETh HCIIOJIB30BATh TE€OMETPUUCCKUE
OTHOIICHHS, HAaXOAWTh T'E€OMETPUYECKHE BEITUYMHBI
(nmuHa, yroi, miuomanb, 00beM) P PEIICHUU 33]a4 u3
JPYTUX y4eOHBIX MPEAMETOB U U3 PEATBHOM KU3HH

- BJIaACTh HaBbIKaMU  pacCliO3HaBaHUA n 3alInUThI

uHpopmanuu, uH()OPMAITMOHHON 0e301acHOCTH

JIMYHOCTHU
OK 03 ILtanupoBaTs 1 B o6mactu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMS:
peann30BbIBaTh COOCTBEHHOE | --  C()OPMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUSA, | - YMETh OINEPHPOBATH MOHATHSAMHU: pallMOHAIIbLHBIC,
npodeccuoHanbHOE U ATHUYECKOT0 NOBE/ICHUS; HppalroHaJIbHBIC, MoKa3aTeJIbHbIC, CTETCHHEIE,

JIMYHOCTHOC pa3sBUTHC,
NPeANPUHIMATEIECKYIO
ACATCIIBHOCTDH B
npodeccuoHabHOU chepe,
HUCIIOJIB30BAaTh 3HAHHUA I10
(bMHAHCOBOW TPaMOTHOCTH B
Pa3JIMYHbIX ) KU3HCHHBIX
CUTYyAIHSIX

- CHOCOGHOCTB OILICHHUBATH chyaumo nu HpI/IHI/IMaTb
OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAIBHO-
HpaBCTBCHHBIe HOpMLI U IICHHOCTH,

- OCO3HAHHE JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOMUHNBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTENSM U (WITH)
,[IpyrI/IM YJI€HaM CEMbH, CO3aHHMIO CEMBbH Ha OCHOBC
OCO3HAHHOTO TPHUHATHUS IIEHHOCTEW CEMEHHON >KU3HU B
COOTBCTCTBUHU C Tpa,[II/II_[I/ISIMI/I HapOILOB POCCI/II/I;
OBgageHue YHUBEPCaJIbHBIMHU PEryJIsSTHUBHBIMU
JCUCTBUSIMU:

a) caMOOPTaHMU3aIIUS:

- CaMOCTOATCIBbHO OcyH_ICCTBHHTL HO3HaBaTeJ'IBHy}O
JIeATeILHOCTh,  BBISBJISTH  MPOOJEMBI, CTaBUTh |

JorapupMUUECKUe, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

- yMeTb OINEpUpOBaTh TMOHATHSIMU: MHOTI'OIPAaHHUK,
CeueHre MHOTOTpaHHUKA, KyO, apajuiesienuIe 1, pu3ma,
nupamuia, Gpurypa u moBEepXHOCTb BpallleHHs, LIHIUH/ID,
KOHyC, Imap, cdepa, cedeHuss QUTYpBl BpaleHus,
IUIOCKOCTh, Kacaromascs cdepsl, LWIMHApPA, KOHYcCa,
IUIOIIAAbh TOBEPXHOCTH MHPAMHIBI, TPU3MBI, KOHYCa,
LWIMHJPA, iouaib cdepsl, o0beM Kyo0a,
IPSIMOYTOJIBHOTO napasuieNenurena, TUPaMUJIBI,
IpU3MBI, WIMHAPA, KOHYca, I1apa; yMEHUue H300paxarb
MHOTOTPAaHHUKH M TIOBEPXHOCTH BPALICHUS, UX CEUCHHUS
OT pPYyKH, C TOMOULIbI0 YEPTEKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEJCTB; YMETh PAaCO3HABATh CUMMETPHIO
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COOCTBEHHEIE
NCATCIIBHOCTHU nu

3a1a4u B
JKU3HEHHBIX

dbopmyupoBaTh
o0Opa3oBaTebHON
CUTyalUsX;

- CAaMOCTOATENIBHO COCTaBIATH IUIAH PELICHUS MPOOIeMbI
C y4eTOM MMEIOLIUXCA  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CrocoOCTBOBaTh  (DOPMUPOBAHMIO M HPOSIBICHUIO
IMUPOKOW JPYAWIMK B Pa3HBIX 00JACTAX 3HAHUH,
IIOCTOSIHHO ~ TOBBIIATh CBOM  0Opa3oBaTeNbHBIA U
KyJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

UCMOJb30BaTh  NPUEMBbl  peduiekcuu  Juid
CUTYyallMH, BBIOOpa BEPHOT'O PEIICHUS;

- YMETh OLIEHHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh
pELIEHNUs 10 UX CHUKEHUIO;

B) DMOLMOHANIBHBIM ~ WHTEIJIEKT,
c(OPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHUBALlMH, BKJIIOYAOLIEH CTPEMJIEHUE K
JOCTHKEHUIO LEH " ycHexy, ONTHUMH3M,
MHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3 CBOUX
BO3MOXKHOCTEH;

- SMIAaTHM, BKJIIOYAOLIEH CIOCOOHOCTh IOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE OPYIHX, YUUTBHIBATh €ro NpHU
OCYIIECTBIECHUM  KOMMYHHKAIlM¥, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKNBAHNUIO;

- COLMAJBHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTH
BBICTPAUBaTh  OTHOIIEHUS C  JPYTUMH  JIIOJbMH,
3a00TUTbCA,  MPOSIBIATH  MHTEpEC M pa3pelaTh
KOH(JIMKTBI

OLICHKH

MpeIonaratonui

B TPOCTPAHCTBE;
MHOT'OT'paHHUKH,

YMETh Ppaclo3HaBaTh MPAaBUIbHBIE

- YMeThb OINEpPUpPOBATh MOHATUSAMHU: MPIMOYIOJbHAs
CUCTEMa KOOpJIMHAT, KOOpAMHATHl TOYKH, BEKTOD,
KOOpPAMHATH BEKTOPA, CKAIAPHOE MPOU3BEINEHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJICHUE
BEKTOpPAa HA YUCJIO; HAXOAUTh C NOMOUIBK) HM3YyUYEHHBIX
bopMyJl KOOpIMHATBI CEPEIMHBbI OTPE3Ka, PacCTOSHUE
MEXIY ABYMS TOUKaMHU

OK 04 DdbdexkTuBHO

I'OTOBHOCTH K CaMOpPa3BUTUIO, CaAMOCTOATCIIbBHOCTH U

- YMETh OINEPUPOBATHh MOHATHUSMH: CIYYaWHBIA ONBIT U
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B3aMMOJIEMCTBOBATEL U
paboTaTh B KOJUICKTHBE U
KOMaHe

CaMOOIIPEIETICHHUIO;

-OBNIQJICHUE  HaBBIKAMH  y4eOHO-MCCIIE0BATEILCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

OBnajgeHue  yHUBEPCAIbHBIMM  KOMMYHUKATHUBHBIMU
IEUCTBUSIMU:

0) COBMECTHAs IeATCIbHOCTD:

- MOHUMAaTh W HCMOJIb30BaTh MPEUMYILECTBA KOMaHIHOU
Y MHIUBHIyalIbHON paboThI,

- NOpUHUMATH [€IM  COBMECTHOM  JESATEIbHOCTH,
OpraHU30BbIBATH U KOOPAMHHMPOBATH JCHCTBUSA IO €€
JIOCTHKEHHIO: COCTaBJISITh IUJIaH JACHCTBHM, paclpeieiiaTh
polu C y4YeTOM MHEHHH YYacCTHUKOB 0OCYXIaTh
pe3ybTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBAaTh U BBHINOIHATH PAOOTy B YCIIOBHUSX
peanbHOr0, BHPTyaIbHOTO U  KOMOWHHUPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYIICCTBIISTh TMMO3UTUBHOE CTPATETHUECKOE MOBEICHHE
B PAa3MUYHBIX CHUTYyalUsX, MPOSBIATH TBOPUYECTBO H
BOOOpakeHne, ObITh MHUIIMATHBHBIM.
OsnageHue YHUBEpCAIbHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJeH:

- IPUHUMATh MOTHBBI U apTyYMEHTHI IPYTUX JIOJEH TpH
aHaJIU3€ Pe3yIbTaTOB JESITEIbHOCTH;

- TpU3HABaTh CBOE NPABO M NPABO APYTHUX JIIOJEH Ha
OIINOKH,

PErYJIIITUBHBIMU

Cily4aifHOEe COOBITHE, BEPOSTHOCTh CIyYaiHOTO COOBITHS;
YMETh BBIYUCIATH BEPOATHOCTh C HCIOJIb30BAaHUEM
rpaM4ecKUX METOJIOB; MPUMEHATh (OPMYIIbI CIOKEHHS
U YMHOXXEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (haKThl U
(opMyJIbl IIpU PELIEHUN 3a/1a4; OLEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHH; 3HAKOMCTBO CO  CIIy4aifHBIMHU
BEJIMYMHAMU; YMEHUE IPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B MPHUPOIHBIX U OOLIECTBEHHBIX
SBIICHUSAX;

- YyMETh CBOOOJHO ONEPUPOBATh MOHATHSIMM: CTEIEHb C
LeJIBIM [I0Ka3aTesleM, KOpeHb HaTypajbHOH CTENeHH,

CTCIICHb C paI_II/IOHaJILHBIM II0Ka3aTcCiceM, CTCIICHb C
EWCTBUTEIILHBIM (BeIIEeCTBEHHBIM) MOKa3aTelieM,
JorapupM  4WCIa, CHHYC, KOCHHYC W  TaHIEHC

IPOM3BOJILHOIO YUCIIA;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHAMU: TIpaduk
byHkun, oOpatHas (QYHKIUSA, KOMOO3UIMS (QYyHKUIUH,
auHeNHas QyHKIMS, KBajpaTHuHas QyHKIMs, CTeeHHas
GYHKIUS ¢ IeNbIM [OKa3zaTejaeM, TPUTOHOMETPUUYECKUE
¢yHKuMM, OOpaTHBIE TPUTOHOMETPUUECKUE (DYHKIUH,
nokasaTtenbHass M Jorapupmudeckas (QyHKUIUH; yMETh
CTPOUTH rpaduKu (byHKIMH, BBITOJIHATh
npeobpazoBanus rpaduKoB PyHKINH;

- YMETb UCINOJIb30BaTh rpaduku GyHKIMNA A U3yUEHUS
IPOLECCOB M 3aBHUCHUMOCTEH NpHM pelieHuH 3ajad H3
JIPYyTUX Y4YeOHBIX MPEIMETOB U M3 PeaJbHOW KU3HH,

- pa3BHUBaTh CIIOCOOHOCTH TMOHWMATh MHUP C TIO3UIIMH | BBIPAXKATh dbopmynamu 3aBUCUMOCTH MEXITY
JIPYToro 4enoBeKa BEJIMYMHAMU;
- CBOOOJHO OIEpUPOBATh TOHATHSMHU: UYETHOCTH
GYHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPaHUYCHHOCTh
GyHKIMM,  MOHOTOHHOCTh  (DYHKIIMH,  IKCTPEMYM
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U HauMeHblIee
yMEThb

3Ha4YCHU
MIPOBOJAUTH

byHKIMHA, HAUOOJBIIEE
GyHKIMM  Ha  TPOMEXKYTKE;
ucciaeaoBanue GyHKIINH;

- YMEThb HCIIOJIb30BaTh CBOMCTBA W rpaduku (yHKIMHA
JUIE  pEUICHUsT YpPaBHEHWH, HEPAaBEHCTB M 3ajad C
napameTpamu; U300paxkaTtb Ha KOOPIMHATHOM MIOCKOCTH
MHOKE€CTBA PEIICHUHA ypaBHEHWH, HEPABEHCTB U UX
CHCTEM

OK 05 OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit @enepanyu ¢
y4eToM 0COOEHHOCTEMH
COITMATBHOTO M KYJIbTYPHOTO
KOHTEKCTa

B obnacTu scTeTHUEeCKOro BOCIIUTAHUS:

- ACTETHYECKOE OTHOIIECHUE K MUPY, BKIIOYAs] ICTETHUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyJa v OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh  BOCHPUHHMMATH  Pa3lM4YHBIE  BH/IBI
UCKYCCTBa, TPAIUIMK W TBOPYECTBO CBOETO W JAPYTUX
HapoOB, OIIyIIaTb SMOIMOHAJILHOE  BO3JIEHCTBUE
HCKYCCTBA;

- yOexXJeHHOCTb B 3HAUMMOCTH Uil JIMYHOCTU H
oOmmiecTBa OTEUECTBEHHOTO ¥ MHUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpaJulUld U HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIP&KEHHIO B pa3HbIX BHJAX
HCKYCCTBA, CTPEMJICHHE TPOSBIATH KAUeCTBA TBOPUECKOM
JUYHOCTH;
Osnanenue
NECUCTBUSIMU:
a) oO1eHue:
- OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX Cepax KU3HH;

- pacmo3HaBaTh HeBepOaJbHBIE CcpencTBa OOIICHUS,
MOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB, paclo3HaBaTh
MPEINOChUIKM KOH(QIMKTHBIX CHUTyalluii W CMST4aTh
KOH(JIUKTHI,

YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMU

- yMeTb  ONEpPHpPOBaTh  TOHATHSMH:  CpEIHEe
apudmernueckoe, MearaHa, HAaMOOJIbIIIEe U HANMEHBIIIEE
3HAYCHUSI, pa3Max, TUCTIEPCHsl, CTAaHIaPTHOE OTKIOHCHHE
YHCIIOBOTO Habopa; YMCHHE U3BIIEKATb,
UHTEPIPETHPOBATh HH(POPMAIIUIO, TPEICTABICHHYIO B
TabuIax, Ha auarpaMMax, rpadukax, OTpPakarolIyIo
CBOMCTBA  peaJbHBIX  MPOIECCOB W  SIBJIICHUI;
OPEJCTaBISITh HWHOOPMALMIO C TIOMOIIBIO TaONHIl U
JiarpaMM; MCCIIEIOBaTh CTATUCTHYECKHE JaHHBIC, B TOM
4yuclie ¢ TpPUMEHEHHEM TrpaduuecKkux METOIOB U
AJIEKTPOHHBIX CPEJICTB;

- yMETh ONEpUPOBATH TOHATHUSAMH: TOYKA, TpsIMas,
TUTOCKOCT, MIPOCTPAHCTBO, IBYTpaHHBIA  YTOJI,
CKpEIIMBAIOIINECS  TpsSMbIE,  MapaJUIeNbHOCTh U
NEePIEHANKYIIIPHOCTh TPSIMBIX M IDIOCKOCTEH, YroJ
MEXIy TPSMBIMH, YTOJ MEXAY MPSIMON M IIOCKOCTHIO,
yrojl MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXIy MPSMBIMH, PacCTOSHUE
MEXY TUIOCKOCTSIMH,

- YMETh HCIIOJNB30BaTh MPHU PEIICHUU 33]a4 U3YYCHHBIE
GakThl ¥ TEOpEeMbl IUIAHUMETPUHU; YMEHHE OICHHBATH
pazMepsl 00BEKTOB OKPYKAIOIIIET0 MUPA
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Oo0urue Ilnanupyemsle pe3yabTaThl 00y4eHHs
KOMIIeTEeHIIUH
- Pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C
MICIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB
OK 06 IIposiBasiTh - OCO3HaHHME O0O0YYAIOIUMHKCS POCCUHUCKONW T'paskIaHCKOM
Ipa)/1aHCKO- UJICHTUYHOCTH; - yMeTh ONEpUpPOBATH MOHATUSAMHU: MPAMOYTOJIbHAs
MAaTPUOTHYECKYIO MO3ULMIO, | - LEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHEH IMO3ULIMM | CHCTEMa KOOPJAWHAT, KOOPJIWHATHI TOYKH, BEKTOD,
JIEMOHCTPUPOBATH JMYHOCTH HA OCHOBE JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH | KOOPAMHATHI BEKTOPA, CKAISAPHOE MPOM3BEICHHUE, YOI

OCO3HAHHOE MMOBEJICHHUE Ha
OCHOBE TPaJIULIMOHHBIX
00I11eYeJIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3AIUU
MEKHAITHOHAIIBHEIX U
MEKPEITUTUO3HBIX
OTHOLLIEHUM, TPUMEHSATH
CTaHIapThI
AHTUKOPPYMIIMOHHOTO
ITOBEICHHUS

HaponoB Poccuiickoii ®Denepanuu, HCTOPUYECKUX U
HAIIMOHAJBHO-KYJIBTYPHBIX TpaJuluil, (OopMHpOBaHUE
CHUCTEMBbl 3HAYUMBIX HEHHOCTHO-CMBICIIOBBIX yCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO MHUPOBO33pPEHUS, MPABOCO3HAHMUS,
HKOJIOTMYECKOM KYJIBTYphl, CHOCOOHOCTH CTAaBUTH LIEJIU U
CTPOUTD JKU3HCHHBIC IJIAHBI;

B yacTu rpakaaHcKoro BOCIIUTaHHUS:

- OCO3HAHHUC CBOUX KOHCTUTYHHOHHBIX IpaB n
00s13aHHOCTEH, yBaKEHHE 3aKOHA M TIPABOTIOPSIIKA;

- MMPUHATHC TPpaAULIMOHHBIX HanmMOHAJIbHBbIX,
00IIeYeTOBEUECKUX T'YMaHHCTHYECKUX u

JEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTh TPOTHUBOCTOSITh HCOJIOTUU SKCTPEMHU3MA,
HAI[MOHANM3Ma, KceHo()oOWH, JUCKPUMHUHAIUU  TI0
COLIMAIBHBIM, PEIUTUO3HBIM, PACOBBIM, HAIIMOHAIHHBIM
MpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTH B
MHTEpecax TPa)xJAaHCKOro OO0IIecTBa, y4acTBOBaTh B
CaMOYTIPaBIICHUH B 00II€00pa30BaTEIHLHON OpraHU3aINH
U JICTCKO-IOHOIIECKUX OPTaHU3AIIHSIX;

- yMEHHE B3aUMOJICHCTBOBATH C  COIHAJIBHBIMHU
WHCTUTYTAMU B COOTBETCTBUM C UX QYHKIUAMH U
Ha3HAYCHUEM;

- TOTOBHOCTh K
JeSITeIIbHOCTH;

TYMaHUTapHOM W  BOJIOHTEPCKOU

MEXIY BEKTOpAMH, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha 4YMCJIO; HAXOIUTh C IOMOILBIO M3Yy4YECHHBIX
dbopMysl KOOpIMHATBHI CEpPEeNUHBI OTPE3Ka, PacCTOSHUE
MEXIY ABYMs TOUKaMU;

-yMeTh BBIOMpATh MOAXOASIIUN W3YYEHHBIH METOH s
peleHus 3aa4, pacrlo3HaBaTh MaTeMaTH4YeCKUue (PaKThl
U MaTeMaTHYECKHEe MOJAEIW B  IPUPOIAHBIX U
OOIIIECTBEHHBIX  SBJICHMUAX, B MCKYCCTBE, YMEHHE
IPUBOANTH  INPUMEPbl  MAaTEMaTHYECKUX  OTKPBITHUI
POCCUICKON U MUPOBOM MaT€MaTHUYECKOU HAyKH.

- YMETh OIIEPUPOBATH IMOHATUSAMH: CIYYaWHBIA ONBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIYy4aiHOTO COOBITHS;
YMETb BBIUHUCIATH BEPOSTHOCTb C HCIHOJIB30BAHUEM
rpauuecKux METOJIOB; MPUMEHATh (POPMYJIbI CIOKEHHS
U YMHOXKEHUSI BEPOSITHOCTEH, KOMOUHATOpHBIE (aKThl U
(GopMyIIbl IIPU pEIIeHUN 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peaNbHbIX COOBITHI; 3HAKOMCTBO CO CIIly4alHBIMH
BEIIMYMHAMU; YMEHHUE MPUBOJUTH IIPUMEPHI IIPOSBICHUS
3aKOHA OOJILIMX YHUCENl B MPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSAX
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MaTPUOTHYECKOTO BOCITUTAHUS:
- chopMHpPOBAaHHOCTL  POCCHUHCKON  TpakIaHCKOM
UJCHTUYHOCTH, TMATPUOTU3MA, YBAXKEHHS K CBOEMY
Hapoly, 4YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHon,
rOpJIOCTA 3a CBOM Kpail, cBo0 PoauHy, CBOW S3BIK M
KYJIBTYpY, IIPOILIIOE U HACTOSIEE MHOTOHALMOHAIBHOIO
Hapoxa Poccuu;

- LEHHOCTHOE€ OTHOLIEHHE K TOCYAApCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY W HIPHUPOJHOMY HACIEIHIO,
MaMATHUKAM, TpaAULIUAM HapoJl0B Poccun,
JocTkeHusIM Poccum B Hayke, HCKycCTBE, CIOpTE,
TEXHOJIOTUSIX U TPYJIE;

- ujeiHas yOexXJIeHHOCTb, FTOTOBHOCTb K CIIY)KCHHUIO U
3ammre OTeyecTBa, OTBETCTBEHHOCTH 32 €r0 CY50Y;
OCBOEHHbIE 00YyYaroIIUMUCA MEXIPEIMETHbIC TIOHATUS U
YHUBEpCaIbHbIC Y4eOHBIC JEHCTBUS (peryJsTUBHBIC,
M03HABaTENIbHbIE, KOMMYHUKATUBHBIE);

- CIOCOOHOCTh WX HMCHOJB30BAaHUS B TO3HABATEILHOU U
COIIMAJIbHOM MPAaKTHUKE, TOTOBHOCTh K CAMOCTOSITEIEHOMY
TUTAHUPOBAHHIO u OCYIIECTBIICHHIO y4aeOHoI
NeATeIbHOCTH, OPTraHNU3aIliy Y4eOHOTO COTPYAHUYECTBA C
neaarortyeCKuMun pa6OTHI/IKaMI/I H CBCPCTHHKAMH, K
y4acTHIO B HOCTPOCHHUHU VHBHYIEHON
00pa30BaTeNbHOIN TPAaeKTOPUY;

- OBJIAACHUC HAaBBIKAMHAU y‘-Ie6H0-HCCHGHOB&TGHBCKOﬁ,
MPOCKTHOM M COIMANBHON JIESITeIbHOCTH

OK 07 CozeiicTBoBath - HEe TpUHUMATh JCUCTBUS, NPUHOCALIMNE BpeI |-  yMETh  ONEPHPOBATh  MOHATUSAMH:  (YHKIHS,
COXPaHEHUIO OKPY’KAIOIIEH | OKpY’KaroIeH cpene; HeTpepbIBHas (YHKIUS, MPOM3BOAHAS, MEpBOOOpa3Hasi,
Cpepl, - YMETh IPOTHO3UPOBATH HEeOJIaronpusITHEIE | ONIPeIeIeHHBIH MHTErPaJl; YMETh HAXOIUTh ITPOU3BOIHBIC
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pecypcocOepexeHuto, 9KOJIOTUYECKUE HOCJEICTBHS NPEANPUHIMAEMBIX | OJIEeMEHTapHbIX  (DyHKIUMI, UCHONb3ys CIpaBOYHbIE
NPUMEHSATH 3HaHUS 00 JENCTBUH, IPENOTBPALLATH UX; MaTepuaibl; MCCIEAOBAaTh B MPOCTEHIIMX ClIydasx
M3MEHEHUHU KJIMMaTa, - paclIMpUTh ONBIT JEATEIBHOCTH SKOJIOTMYECKOHM | (yHKIMM HAa MOHOTOHHOCTb, HAXOAWUTh HauMOONbIINE U
MPUHIUITBI OEPEXKINBOTO HaIpPaBJIEHHOCTH; HaVMEHBIINE 3HaueHUs (QYHKIMHA; CTPOUTH Trpaduku

MPOU3BOACTBA, 3P (HEKTUBHO
JIEICTBOBATH B
Ype3BbIUYANHBIX CUTYaLUSIX

- paspabaThiBaTh IIaH PEUICHUS TPOOIEMBI C YYETOM
aHaJIn3a UMCIOIIUXCA MAaTCPUAJIBHBIX U HEMATCPUAJIbHBIX
peCypcoB;

- OCYLICCTBJIATH HCHeHaHpaBHCHHBIﬁ IMMOUCK ICPCHOCA
CPEICTB M CIOCOOOB NEHCTBUS B MPO(PECCHOHAIBHYIO
cpeny;

- yMeThb TNEPEHOCUTh 3HAHHWS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEICATEIILHOCTH;

- TpeanaraTh HOBBIE TPOCKTHI, OLEHUBATh HIEH C

MO3ULIMM  HOBU3HBI, OPUTHHAIBHOCTHU, MPAKTHUECKOU
3HAYUMOCTH;
- JaBaTh OICHKY HOBBIM CHUTyallusiM, BHOCHTH

KOPPEKTHUBBI B ACATCIBHOCTH, OLICHMBATH COOTBETCTBUC
PE3YJIbTATOB ICIAM

MHOTOUJICHOB C UCTIOJIb30BAHUEM ammaparta
MaTeMaTHYECKOro aHalu3a; MPUMEHATh MPOU3BOJHYIO
IpU PEIICHUH 3aJad Ha JBW)KEHHE; pemarh MPaKTHKO-
OPUEHTUPOBAaHHbIC  3aJaud  Ha  HauOOJbIIME U
HaVMEHBIINE 3HAYCHUS, HA HAXOXKJCHUE MyTH, CKOPOCTU
U YCKOPEHHS;

- yMeThb OIEpPUPOBATH TOHATUSMH: JBIDKCHHE B
IPOCTPaHCTBE, MNOJOOHBIE (UTYpbl B IPOCTPAHCTBE;
WCIIOJb30BaTh OTHOIICHUE IUIOWIAJACH MOBEPXHOCTEH M
00BbeMOB MOAOOHBIX (UTYp IPU PELICHUH 3a/1aY;

- YMETh BBIYHCISTH TEOMETPHUECKUE BEIMYMHBI (IUIMHA,
yroia, IUIOMIAAb, OO0BEM, IUIOMIAJb IOBEPXHOCTH),
UCTIONB3Ysl U3yUeHHBIE (POPMYIIBI U METOIBI

IIK 1.1. BeimoaHaTs
pa3INYHbIC BUIBI
reOIC3UICCKUX PadboT

I1K 1.2. Ananu3upoBaTs U
paccUuThHIBATH MaTEPUAIIBI
re0JIC3NYECKUX ChEMOK

[1IK 1.3. I[IpousBoauThH
pa3OUBKY Ha MECTHOCTH
HIIEMEHTOB
KEJIe3HOIOPOKHOTO MY TH U
HCKYCCTBEHHBIX COOPYKECHUM
JUISL CTPOUTENbCTBA
KEJIE3HBIX JOPOT

MPOBEJICHUE TE€0AE3UUYECKUX PabOT MpPHU HM3BICKAHHSIX IO
PEKOHCTPYKIMH, IPOEKTHUPOBAHHUIO, CTPOUTENBCTBY U
AKCIUTyaTaly KEJIE3HBIX JOPOT

- YMETb BBINOJIHATh I€0JIe3NYECKHE PaOOTHI;
- YMETb NOJIB30BATHCS T€0Ie3NUECKUMU PUOOpaMu

- YMeTI) aHaJ'II/I3I/IpOBaTI> Hu paCCqHTBIBaTL MaTepI/IaJ'Ibl
reoae3nYecKuX CbEMOK

- YMCThL NPOU3BOJAUTH pa36I/IBKy Ha MCCTHOCTHU
OJIEMCHTOB JKCJIC3HOAOPOKKHOIO NIYTU U HMCKYCCTBCHHBIX
COOpy')KeHI/Iﬁ AJI1 CTPOUTCIILCTBA JKEJIC3HBIX JOpPOr
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[1K 2.1. BemomusaTe paboThl
M0 CTPOUTENBCTBY, PEMOHTY
¥ BOCCTaHOBJICHUIO
JKEJIE3HOJJOPOKHOTO ITyTH H
COOPYKEHHI C
MCIOJIb30BaHUEM CPEJICTB
MeXaHU3aINH

[1K 2.3. OcyuiecTBasiTh
KOHTPOJIb KauecTBa
TEKYIIEeTOo
KEIJIE3HOOPOIKHOTO Iy TH,
PEMOHTHBIX U CTPOUTEITBHBIX
paboT

1K 2.4. BeImonHATh paboThI
M0 MIPOEKTUPOBAHUIO U
CTPOUTENBCTBY JKEJIE3HBIX
JIOPOT, 3€MJISTHOT'O MOJIOTHA 1
HCKYCCTBEHHBIX COOPYKEHUH

CTPOUTENBCTBO
COJEpKAHUE HKEIE3HOLOPOKHOTO Iy TH

KEJIe3HBIX JIOPOT, PEMOHT M TEKyIlee

- YMCTb BBIIIOJIHATDH pa6OTBI 0 CTPOUTCIILCTBY, PECMOHTY
u BOCCTaHOBJICHHIO KCIIEC3HOAOPOIKHOTO nyTH u
COODY)KCHI/II\;I C UCIIOJIb30BAHHUEM CPCACTB MEXaHU3alluK1

- YMCTh OCYHECTBIATH KOHTPOJb Ka4Y€CTBAa TCEKYIICTO
YKEJIE3HOJJOPOKHOTO MyTH, PEMOHTHBIX U CTPOUTENIBbHBIX
pabot

- yYMETb BBINOJHATH PabOThl MO NPOEKTUPOBAHUIO U
CTPOUTEINIBCTBY KEJIE3HBIX J10POTr, 3€MJISIHOTO IIOJIOTHA U
HCKYCCTBEHHBIX COOPY>KEHUI

I1K 4.2. OdopmisaTh
OTYETHYIO U TEXHUYECKYIO
JIOKYMEHTALMIO B ITpoLecce
PYKOBOJCTBA
BBINOJIHAEMBIMU pabOTaMU

I1K 4.5. Opranu3oBbIBaTh
B3aUMOJICHCTBHE MEXKILY
CTPYKTYPHBIMH
NOJpa3AeICHUSIMA
OpraHu3aIIH

OpraHu3aIus
HOJIpa3/IeIeHUsI

ACATCIIBHOCTH

CTPYKTYpPHOTO

- yMeTb opopMIATH OTYETHYIO M TEXHUYECKYIO
JOKYMEHTAIUIO B mporuecce PYKOBOJCTBA
BBITOJIHSEMBIMU paboTaMu

- yMETh OpraHU30BbIBATH B3aUMOJIECHCTBUE
CTPYKTYPHBIMU MOAPA3ICICHUSIMA OPraHU3aluu

MEXITY
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2.1 O0bemM y4eOHOM TMCHMIVIMHBI M BBl Y4e0HOI padoThI

Buj yyeOHOM padoThI Oovem ¢
yacax

O0Bem 00pa3oBaTeJIbHOM MPOrPaMMBbI AU CHUTIHHBI 340
B T.4.
OcHOBHOE coiep:xkaHue 322
B T. 4.:
TEOpPETUIECKOe 00yUeHHE 206
IIPAKTUYECKUE 3aHITUSA 110
IIpodeccuoHaANTBLHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKkaHue
NPHUKIATHOTO MOYJIs)
B T. U.:
TEOpPETUIECKOe 00yUeHHE 46
IIPAKTUYECKUE 3aHITUSA 30
IIpome:xyTouHas arrecTanus (IK3aMeH) 6
CamocrosiTeibHas padoTa 18
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2.2

TemMaTuyecKuil IJIAH U COEPKAHUE TUCHUTIIMHBI

HaumeHoBaHue pa3jie/ioB
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO(decCHOHAIBHO-
OPUEHTHPOBAHHOE), J1A00PATOPHbIE U MPAKTHYECKHE 3AHATHSA, TPUKJIATHOH MOTYJIb
(Mpu HAJTMYKH)

O0BbeM yacoB

1 2 3
Pa3nea 1. IloBTOpeHue Kypca MATeMATHKH OCHOBHOM IIKOJIbI 28
Tema 1.1. IIpodeccuonanbHO OPUEHTHPOBAHHOE COJepPKAHUE (COAePKAHME PUKJIATHOTO 2
Lenp u 3a1auyn MaTeMaTUKU | MOYJISI)
MIPU OCBOCHUHU enp u 3amaum MaTeMaTUKH PYU OCBOCHUH CIIEIMATBHOCTH. ba3oBbie 3HaHUS U YMEHUS 110
CIELUATBLHOCTH. MaTeMaTHKe B IPOo(GECCUOHATBHON U B TIOBCETHEBHOM EATENHHOCTH. MHOXKECTBO,
Jlornueckue onepanuu ¢ orepanuy HaJl MHOXKECTBaMU, Tuarpammel Ditniepa-Benna. Micnons3oBanue TeopeTuko-
MHO>KECTBaMHU. MHOECTBEHHOT'O allfapaTa JJis ONUCaHUs PEaIbHBIX IPOLIECCOB U SIBIICHUM B
po¢eCCHOHANTBHON AeATEILHOCTH, PU PEIICHUH 33424 U3 IPYTUX AUCIUILUIMH
KoMOunmnpoBanHoe 3aHsTue
Tema 1.2 CoJepkaHre y4eOHOr0 MaTepHrajia 2
Uucna v BBIYUCICHUS. JleficTBUSI HAJT TTOJIOKUTEIHHBIMHU M OTPHUIATEIILHBIMUA YHCIaMU, OOBIKHOBEHHBIMU U
Beipaxxenus u NECATUUHBIMH Ipo0sMu.JeficTBuUs co cTeneHsIMH, POPMYJIIbl COKPAIIEHHOTO YMHOKEHUS.
npeoOpa3oBaHusl. Bunbl miockux GUTyp v UX IUIOMIATb.
['eomeTpust Ha IIOCKOCTH. [IpakTHKO-OPUEHTUPOBAHHBIE 33/1aUM B KYpC€ T€OMETPUHU Ha IJIOCKOCTH
IIpakTH4yeckoe 3ansaTue Nel 2
Tema 1.3 CopepxaHne yueOHOTO MaTepuaa
VpaBHEHWs, HEPABEHCTBA U | VpaBHEHHE, KOPEHb ypaBHeHuUs. HepaBeHCTBO, peliieHre HepaBeHCTBAa. MeTo I HHTEPBAJoB. | 2
UX CUCTEMBI. Pemenue nenbix 1 [poOHO-pallMOHAIBHBIX YpaBHEHUN U HepaBeHCTB. [IpuMenenue
YpaBHEHUH U HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a7a4 U 3a/1a4 U3 Pa3IUnYHbIX
obnacTeit HayKH U pealbHON ®KU3HH. CUCTEMBI U COBOKYITHOCTH PAIIMOHATILHBIX YPaBHEHUN
1 HepaBeHCTB. CUCTEMBI IMHEWHBIX YpaBHEHUN. Pellienne mpukiagHbixX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI IMHEHHBIX YPaBHEHUHN
IIpakTH4yeckoe 3ansaTue No2 2
Tema 1.4 CoJepkaHre yaeOHOr0 MaTepHrajia 2

[IporieHTHBIEC BBIYUCICHUS
B NpodeccHOHANbHBIX

[Ipumenenue npoOeit U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3InIHBIX
oTpacleil 3HaHUH U peaabHOM XKU3HU. [IpnOamkEHHBIC BRIYNUCICHHS, IPABUJIA OKPYTIICHHS,
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O0BeM yacoB

3azadax.

MIPUKUIKA U OIIEHKA pe3yJbTaTa BeIYHCIEeHUN. Pa3Hble criocoObl BEIUMCICHHS IPOLIEHTOB.
[IponieHTHBIE BRIYUCICHUS B TPO(ECCHOHATBHBIX 3aa4ax. @opMyIia CIOKHBIX MPOIEHTOB.
[IpumeneHne ypaBHEHNN U HEPABEHCTB K PELLICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTeH HAYKH U PEATbHOM KU3HU

IMpakTyeckoe 3ansaTue Ne3

Tema 1.5

Martpuiisl 4 onpeneauTeny.

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlePKaAHNUeE (COAepPKAHNE PUKJIATHOTO
MOJ1YJISA)

CriocoOpl pelieHusi CUCTEM JMHEWHbIX ypaBHeHuM. [lonstus: martpuna 2x2 u 3x3,
onpenenuTenb MaTpulbl. Meton ['aycca pemenns CUCTEM JIMHEMHBIX YPaBHEHU.

Pemenue NIPUKJIAJHBIX 3aa4a4. HpI/IMCHCHI/Ie MaTpuil B I/IHd)OpMaTI/IKe

IIpakTH4yeckoe 3ansaTne Ne4

Tema 1.6
ITocaenoBaTenbHOCTH U
MPOTPECCHUHU.

Copepxanrie yueOHOro MaTepraa

[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOCIE0BATEIbHOCTEH. MOHOTOHHBIE
MOCTIeIOBATEIBHOCTH. Apru(METHYECKas! U TeOMETpHUEcKas mporpeccuu. beckoHeuyHo
yObIBaromas reomerpudeckas mporpeccus. Cymma 6eCKOHEUHO yObIBaroLIe
reoMeTpuuecKoi nporpeccuu. Mcnonp30BaHne IpOrpeccuu Uil pelieHnsl peajlbHbIX 3a1a4
IIPUKJIAJHOTO XapakTepa .

IIpakTuyeckoe 3ansaTHe NeS

Tema 1.7.
@YHKIMH U TpadUKH.

CoJeprxaHre yueOHOr0 MaTepHrajia

Oyukus, crocoosl 3ananus Gpynknun. I'padux Gyskiun. Bzanmuo obpatusie GyHKIHH.
OO6nacth onpezeeHnsi 1 MHOXKeCTBO 3HaueHnid pynkiuu. Hynu dyukmum. [IpomexyTku
3HAKONOCTOSHCTBA. UETHBIC M HEUETHBIC PYHKITUU

KomOnHMpOBaHHOE 3aHITHE

CamocTtosTenbHas pabota .« OyHKIHMU U UX cBoicTBa» [loaroroBka cooOmeHuH,
noxiaaoB.[Ipumepsl QPyHKITMOHATBHBIX 3aBUCUMOCTEH B peaTbHBIX MPOIECCaX U
SIBJICHHSX.

Tema 1.8. BxogHou
KOHTPOJIb.

IIpakTnyeckoe 3ansaTue Ne6.
Brruncnenus u npeodpasoBanusi. YpaBHeHus 1 HepaBeHCcTBa. [Iporpeccun. @yHKIMU U
rpaduKu

Paznen 2. Crenenu u kopHu. CTeneHHas, noka3aTejbHas U Jorapudpmuyeckasi GyHKIus

56

Tema 2.1.

| Coneprkanre yuyeOHOr0 MaTepuasa
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O0BeM yacoB

ApudmeTndeckuii KOpeHb
Nn— OM CTEIIEHHU .

ApudmeTnueckuii KOpeHb HaTypadbHOU cTeneHu. JleiicTBUs ¢ apuMeTHUECKUMU
KOPHSMH N—OH CTETIEHH

Ipakruueckoe 3ansitue Ne7 2
Tema 2.2. CoepxaHre yaeOHOT0 MaTepHraia 2
Crenenu. CtanaaprHas Crenens ¢ mensiM nmokasarenem. CrangaptHas (opMa 3amucu JSHCTBUTEILHOTO YUCIIA.
dbopma 3amuCcH Hcnonws3oBanue moaxoasiieit opMbl 3aUCH TCHCTBUTEIBHBIX YHCEIT ISl pEeIICHUS
NEeNCTBUTENLHOTO YHCIIA . MPaKTUYECKUX 3a/1a4 U MPEICTaBICHUs TaHHbIX. CTENEeHb ¢ PAllMOHABHBIM MTOKA3aTelIeM.
CgoiictBa ctenenu. [IpeoOpa3zoBanre BEIPAKECHHM, COACPKALTUX CTEIICHHU C palliOHATBHBIM
MoKa3aTejiemM
IpakTnuyeckoe 3ansitue Ne 8 2
Tema 2.3 Conepkanre yaeOHOT0 MaTepHraja 2
CrenenHast GyHKIHS. CrenenHas GyHKIMS ¢ HATypaldbHBIM U IeNbIM MoKaszareneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOPHs N-0il CTETICHU
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.4 Coneprkanne y4eOHOr0 MaTepuasa 4
UppanuonanbHeie Pemenue nppauvoHaJbHbIX YPABHEHUN U HEPABEHCTB
YPaBHCHHUA W HCPABCHCTBA. | K oMOMHUPOBAHHOE 3aHATHE
Tema 2.5 CoJiepkaHrie yaeOHOr0 MaTepuraja 2
[IpumeneHnne CBOWCTB M croap30BaHMe CBOMCTB CTEIICHHOM (PYHKIIMU TP PEIICHUN YPaBHCHUH U HEPABCHCTB
CTENEeHHOHN (yHKIIUH. IIpakTnyeckoe 3anaTue Ne 9 2
Tema 2.6. CojnepkaHre yueOHOT0 MaTepuraja 2
[TokazarenbHast pyHKIHS, [TokazaTenpHas GyHKIHS, €€ CBOWCTBA M rpaduK
€€ CBOICTBA. KomOuHMpoBaHHOE 3aHATHE
Tema 2.7. ConeprkaHue yu4eOHOro MaTepuasa 2
[Toka3atenbHble ypaBHeHus: | [loka3areabHble YpaBHEHHs M HEpABEHCTBA
Y HEPaBEHCTBA. KoMOuHMpOBaHHOE 3aHATHE
Tema 2.8. Coneprkanre y4eOHOro MaTeprasa 2
IIpumenenre CBOKMCTB PerieHne nokasaTenbHbIX YPaBHEHHUH M MOKA3aTEIbHBIX HEPABEHCTB
TOKa3aTeIbHOM (yHKIHH. IIpakTnyeckoe 3ansaTue Ne 10 4
Tema 2.9. Coneprkanne yaeOHOTO MaTepuana 2
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Jlorapupm
JecsaTnunbiit
U HATypaJIbHBIA JorapudMbl

qucia.

Jlorapudm yucna. JlecaTHIHBINA U HATYpaTbHBIN JTOTapu(MbI

KoMOuHMpoBaHHOE 3aHATHE

Tema 2.10. CojiepkaHre yaeOHOr0 MaTepuraja 4
CoticTBa orapuhmMos . [IpeoOpazoBaHue BRIpAKEHUN, COIEPKAIIMX JOrapru(hMbI
Ipakrnueckoe 3ansitue Ne 11 2
Tema 2.11. CopepxaHue y4eOHOI0 MaTepuaia 2
Jlorapupmuueckas JlorapudmMudeckast GyHKIHS, €€ CBOMCTBA U rpa K.
(GyHKIHS, €e CBOWCTBA . KomM0uHnpoBaHHOE 3aHATHE
Tema 2.12. ConeprkaHue yudeOHOro MaTepuasa 4
Jlorapudpmuueckue JlorapudMuueckre ypaBHCHHsI 1 HEPABEHCTBA
ypaBHEHUs U HepaBeHCTBA. | [IpakTrueckoe 3aHsiTue Ne 12 4
Tema 2.13 IIpodeccnonanbHO OPUEHTHPOBAHHOE CoJlepKaHue (CoAepKaHue PUKJIATHOTO 2
Jlorapudmsl B mpupoe u MOyJIs1)
TEXHHKE . [Ipumenenue norapudma. Mctopus passutust mareMatuku. Jlorapudpmudeckas ciupanib B
npupoje. Ee MaremaTudeckue cBoiicTBa. Mcmonp3oBanue rpagukoB pyHKIMMA IS
HCCIIeIOBaHMS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MIPH PEIICHUU 33]1a4 U3
pa3IUYHBIX 00J1aCTel HAYKU M PEATbHON JKU3HH
IMpakruyeckoe 3ansaTue Ne 13 2
Tema 2.14. CojeprkaHue y4eOHOro MaTepuaa 2
[Ipumenenue Pemenue norapudMudecknx ypaBHEHUH U HEPABEHCTB.
norapumoB K CamocrosrenbHas padora. «Jlorapudm unciaa»y OTpaboTka HaBBIKOB JIOTapH(PMUPOBAHUS
PELICHHUIO 3a/1au. gucell BeIMOTHeHEe HHIUBUAYATBHBIX 3a1aHnil. COCTaBICHNE 2
WHIMBUAYATbHBIXCIIPABOYHBIX TaOIHIL.
Pa3nea 3. IlpsiMble M JIOCKOCTH B IPOCTPAHCTBE. 20
Tema 3.1 Cojieprkanrie yueOHOro MaTepuaa 2

IToBTOpEHKE TUTAHUMETPHUH.
OCHOBHBIE TIOHSTHS
CrepeomeTpun.

OcHoBHbIe GUTYpBI, PaKThl U TEOPEMBI TUTAHUMETPUH. OCHOBHBIE IOHATHS CTEPEOMETPHUH.
Touka, npsiMasi, INIOCKOCTb, IPOCTpaHcTBO. [ToHATHE 006 aKCHOMAaTHYECKOM ITOCTPOECHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U

CIIEICTBHS U3 HUX

KoMOuHMpoBaHHOE 3aHATHE
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Tema 3.2 Coneprkanre yu4eOHOro MaTepuasa
[IpsimMbIe ¥ TUIOCKOCTH B3anMHOe pacniosiokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAOIUECS, TapAJJICIbHbIE U 2
B IIPOCTPAHCTBE. CKpeluBaronrecs npsimbie. [lapanienbHOCTh IPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:!
[TapannenbHOCTh NPSIMBIX, | Tapaule/ibHbIE MPSIMbIC B MPOCTPAHCTBE, NAPAIUICITBHOCTh TPEX MPSIMBIX, TAPAIUICIIBHOCTh
IPSIMOM U IJIOCKOCTH, MIPSIMOM U TUIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU, YTOJI MEKY PSIMBIMHU B
IJIOCKOCTEN npoctpancTse. [[apamienbHOCTh MIIOCKOCTEN: NapajulesIbHbIe IIIOCKOCTH, CBOKWCTBA
napayieNnbHbIX TIocKocTel. [IpocTeiiime npocTpaHncTBeHHbIE (PUTYpHI HA TUIOCKOCTH:
TeTpa’ap, Ky0, mapajuieNenume i, TOCTPOCHUE CCUCHHIA
IpakTuueckoe 3ansaTue Ne 14 2
Tema 3.3 CoJepkaHre y4eOHOr0 MaTepHrajia 2
[leprieH UKy ASIPHOCTD [leprieHUKyYASIPHOCTH MPSMOMN U TUIOCKOCTH: TEPIICHIUKYIISIPHBIC MPSMBIE B
HPSIMBIX U IUIOCKOCTEN MIPOCTPAHCTBE, MPSMbIE TapAJJIEIbHbIE U IEPIEHIUKYISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTH MIPSMOM U TUIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHANKYIIIPHOU
MIJIOCKOCTH
KomOunupoBanHoe 3aHsaTHE
Tema 3.4 Cojiepkanrie yaeOHOT0 MaTepHraja 2
Vsl MeXIy NpsMbIMU VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U TNIOCKOCTBIO, IBYTPaHHBIA YTOJ1, TMHEUHBIN
Y TUTIOCKOCTSIMHU yroJ AByrpaHHoro yria. [leprneHaukymsp u HaKJIOHHBIE: PACCTOSTHHE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 70 TUIOCKOCTH, MIPOEKIHsI PUTyphI HA TIIOCKOCTb.
[leprieHAUKYASIPHOCTD TIOCKOCTEMN: MTPU3HAK MEPIICHAUKYISIPHOCTH ABYX TIOCKOCTEH.
Teopema o0 TpE€X nepHeHANKYIISIPAX
IpakTuueckoe 3ansitue Nel5 2
Tema 3.5. CojeprkaHue y4eOHOro MaTepuaa 2
OcHOBHBIE B3anMHOe pacnosioxkeHHe NpsSIMBIX U TUNIOCKOCTEN B mpocTpancTBe. [locTpoeHue ceueHuii .
IPOCTPAHCTBEHHBIE (PUTYPBI KoMmOMHMpOBaHHOE 3aHATHE
1 UX B3aMMOPACIOJIOKCHUC | CamocTOsITEeNIbHAS paboTa .« B3auMHOe pacronokeHre MpsiMbIX U MJIOCKOCTEH B 2
MPOCTPaHCTBE». PaboTa ¢ KOHCIIEKTOM, YICOHOM U JOMOJHUTEIIHLHOM JINTEPATYPOI.
Tema 3.6. IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepPKaAHNE (COAepP:KaHMe PUKJIATHOTO 2

IIpsiMbIE U TUIOCKOCTH B
IIPAKTUYECKUX 3a7a9ax

MOJ1YJISA)

Pacrnionosxenue npsiMbIX U IJIOCKOCTEHN B OKpY’KarolieM Mupe (Ipupo/jie, HCKyccTBe,
ApXUTEKTYype, TeXHUKE). PelieHne npakTUKO-OpUEHTUPOBAHHBIX
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IIpakTnyeckoe 3ansaTue Nel6 2
Pa3nea 4. KoopauHaThbl M BEKTOPHI B NIPOCTPAHCTBE 16
Tema 4.1 Cojieprkanre yueOHOro MaTepuaa 2
Bexkropsl B mpocTpaHCTBE. Bekrop Ha ma0ockocTH U B ipocTpaHCcTBE. Cl10’)KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE
JleficTBHs ¢ BEKTOpaMHU BEKTOpa Ha 4uCIo. Pa3iioxkeHue BeKTopa o TpéM HEKOMILIaHapHbIM BekTopam. [IpaBuiio
napajienenumnena. Pemenue 3agay, CBsI3aHHBIX ¢ IPUMEHEHUEM MPABUII JEHCTBUN €
BEKTOpaMH
IpakTnueckoe 3ansrue Nel7 2
Tema 4.2 Conepxanre yaeOHOT0 MaTepuraja 2
Koopaunats! B [IpsiMoyronbHas cucTeMa KOOpAUHAT B MPOCTpaHCcTBE. KoopaAuHaATEI BEKTOPA.
MIPOCTPAHCTBE. [Ipocreiimue 3a1aun B KOOpAMHATaX. YToJI Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE
IpocTeifimue  3anaun BEKTOPOB. Brruncnenue YIVIOB ME3IY NPAMBIMHU H IIOCKOCTAMH.
B KOOP/IMHATAX KoopanHaTHO-BEKTOPHBIN METO/I ITPU PELICHUH FT€OMETPUUECKHUX 3a/1a4
IIpakTnyeckoe 3ansaTue Nel§ 2
Tema 4.3 IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHNe MPUKJIATHOTO 4
IIpakTuko- MO1YJIfA)
OpUEHTHUPOBAHHBIC 3aJaui | KoopanHaTHAs IUIOCKOCTh. BbluKciieHne paccTOSIHUN U IUIOIIAeN Ha KOOPAMHATHON
Ha KOOpJIUHATHOU mockocT. KonmuectBennsie pacuersl. KommuianapHsie BEeKTOphI. Pa3nokeHne BeKTopa 1o
IIJIOCKOCTH TPEM HEKOMILJIAaHAPHBIM BEKTOPaM. Y paBHEHHE INIOCKOCTH. [ '€OMETpUUECKUI CMBICIT
onpenenuTens 2x2. Pemmenrue npukiIagHabIx 3aaa4
IIpakTuyeckoe 3ansaTue Nel9 4
Pa3pen 5. KoMmiiekcHbIe YHCJIA. 8
Tema 5.1 IIpodeccnonanbHO OPUEHTHPOBAHHOE COepPKAHNE (COAePKAHME PUKJIATHOTO 2
KommnekcHblie unciia MOIYJIA)
[TonsiTre koMiekcHoro yucnia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO yncia. ®opma 3anucu KOMIIEKCHOTO Yuciia (TeoMeTpudeckas,
TPUTOHOMETPHUUECKAs, aredpandeckas).
KomOuHupOBaHHOE 3aHATUE
Tema 5.2 IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJePKAHNE (COAEPKAHME PUKJIATHOTO 2

HpI/IMCHCHI/IC KOMIIJICKCHBIX

MO1YJISA)

HHUCCI

ApudmMeTHaecKne TeHCTBHS ¢ KOMIUICKCHBIMH YHCJIaMH. BEITTOJTHEHHE pacyeToB C
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ITOMOIIBIKO KOMIIJICKCHBIX YHUCCII. HpI/IMCpBI HNCIOJb30BaHMA KOMIIJICKCHBIX YHCECI

IIpakTH4yeckoe 3anaTue Ne2( 4
Paznen 6. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuueckue pynkuunl4
Tema 6.1 CozeprkaHre yaeOHOr0 MaTepHrajia 2
OCHOBBI TPUTOHOMETPUU CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMeHTa. TpUrOHOMETpUYECKasi OKPYKHOCTb, ONPEIECICHUE
TPUTOHOMETPHUYCSCKUX (PYHKIIMIA YUCIOBOTO apryMEHTa
KoM0uHMpoBaHHOE 3aHATHE
Tema 6.2 Cojepxkanre yaeOHOT0 MaTepHraja 2
OcHOBHbIE [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
TPUTOHOMETPUUYECKHUE hopmyITbr
TOX/IECTBA I[IpakTuyeckoe 3ansaTHe Ne2l 2
3auém 2
IT cemectp CopepxaHue y4eOHOr0 MaTepuaia 2
Tema 6.3 Oyukuus. [lepuogunueckue pynkuuu. Tpuronomerpuueckue pyHKIIMU, UX CBONCTBA U
[lepuonnueckue GpyHKUMU. | rpaduku
TpuronomeTpuueckue Komb6unmnpoBanHoe 3anatue
(byHKIIN
Tema 6.4 Coneprkanne yu4eOHOro MaTepuasa 2
ITpeoGpazoBanue rpaguxoB | CxxkaTHe U pacTsikeHHe rpapUKOB TPUTOHOMETPHUYECKHX (QyHKIUi. IIpeoOpasoBaHue
TPUTOHOMETPUUECKUX rpaduKOB TPUTOHOMETPHUECKUX (PYHKITHI
byHKIMI KOMOHHUPOBAHHOE 3aHATHE
Tema 6.5 IIpodeccuonaIbHO OPMEHTHPOBAHHOE CO/lep:KaHNe (CoiepKaHue MPUKJIATHOTO 2
Ornucanue MO/1YJIfA)
NPOU3BOACTBCHHBIX Hcnonp3oBanue CBONCTB TPUTOHOMETPUUYECKUX (DYHKIUH B MPO(EeCCHOHANBHBIX 3a/1a4ax.
IIPOLECCOB € MOMOILBIO Hcnonb3oBanue rpadukoB GyHKUIUH A UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
rpadukoB pyHKIHi KOTOpPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX TUCIHUILIMH U PealbHOM
KU3HU
IIpakTu4yeckoe 3ansiTue Ne22 2
Tema 6.6 CoeprkaHre yaeOHOr0 MaTepHrajia 2
OO6parHblie Oo6patnbie pynkuu. OOpaTHBIE TPUTOHOMETpUYEeCKUEe QyHKIMH. VX cBOWCTBA M rpaduKu
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O0BeM yacoB

U TeM
(Mpu HAJIMYKH)
TPUTOHOMETPUYECKHUE KoM6unmpoBanHoe 3aHaTHE
byHKIIAH
Tema 6.7 CopaeprkaHue yu4eOHOro MaTepuasa 4
Tpuronomerpuyeckue Penienne TpUroHOMETPUUECKUX YPaBHEHUH
YpaBHEHHUS. IIpakTHyeckoe 3ansaTHe Ne23 4
Tema 6.8 CoJiepkaHre yueOHOr0 MaTepHraia 2
Tpuronomerpuueckue [IpuMepsl TPpUrOHOMETPUYECKHE HEPABEHCTBA. PelieHne npocrenmmx
HEpaBEHCTBA TPUTOHOMETPUYECCKUX HEPABEHCTB B TOM YHCJIE C MCIIOJb30BaHUEM CBOMCTB (DYHKITHI
KomOuHMpoBaHHOE 3aHATHE
Tema 6.9 Coneprkanue y4eOHOro MaTepuasa 2
Pemenne 3a7a4 TpuroHomMeTpuuecKre BRIPAKESHUS, YPABHEHUSI 1 HEPABEHCTBA
TPUTOHOMETPUH IIpakTu4yeckoe 3ansiTue Ne24 4
CamocrostenbHas pabora. « Tpuronomerpudeckue GyHKIum» PaboTa ¢ KOHCIIEKTOM. 2
BrinosHeHUE MHAMBUYAJTbHBIX 38JIaHUN.
Pa3nen 7. IlpousBoaHasi yHKIIUH, ee IPUMEHEHHE 40
Tema 7.1 Conepxanre yaeOHOT0 MaTepuraja 2
MOHOTOHHOCTh (PYHKITHH. [TpomMexyTki MOHOTOHHOCTH QYHKIIUU. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
DKCTpeMyMbl (DYHKITHH. Hawubonpiiee u HauMeHbIIIee 3HaUCHNE (PYHKIIUU HA IPOMEKYTKE
Touku skCcTpeMyma KoMOMHHMpOBaHHOE 3aHATHE
Tema 7.2 CojepxaHre yaeOHOT0 MaTepHraa 2
ITonsarue o HenpepreiBHOCTH | HenpepbiBHBIC hyHKIMH. METO I MHHTEPBAJIOB ISl PEIICHUS HEPAaBESHCTB
GyHKIMH IIpakTnyeckoe 3ansaTue Ne25 2
Tema 7.3 Conepkanre yaeOHOT0 MaTepuraja 4
[IpousBogHas GyHKIMH [IpousBonnas ¢pyakiuu. [IponsBoaHbIe S1eMEHTAPHBIX QPYHKIHH. DOPMYITBI HAXOXKACHUS
MIPOW3BOHON CYMMBI, TPOU3BEJACHUS U YACTHOTO
KoMOMHHMpOBaHHOE 3aHATHE
Tema 7.4 ConepxkaHne yaeOHOr0 MaTepHraia 2
I'eomerprueckuii cMbICT I'eomeTprueckuii cMbICT IPOU3BOAHON (PYHKIIUHN — YTIIOBOM KOA((HUIIMEHT KacaTeIbHOH K
MIPOU3BOTHOM rpaduKy GYHKIIMK B TOYKE. Y pPaBHEHHE KacaTeIbHOHN K rpaduKy HYHKIIUH
IIpakTuyeckoe 3ansaTue Ne26 2
Tema 7.5 IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CoJiep:KaHNe (coep:KaHne NPUKJIATHOI0 2
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HaumeHnoBanue pa3uesioB
H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

Pu3nuecKuil IpPOU3BOAHOU

B Ipo¢eCCUOHATBHBIX
3a1a4ax

MO1YJISA)

dusnueckuii (MEXaHUUECKHI) CMBICI MPOU3BOIHOM. [IprMeHeHne TPOU3BOIHON ISt
OIpeJICACHUS CKOPOCTH IpoIlecca, 3a1aHHOr0 (hOpMYJI0i MK rpaduKoM

IpakTnueckoe 3ausirue Ne27 2
Tema 7.6 CoaepxaHue y4eOHOr0 MaTepuaia 2

IIpumenenue npousBoaHol | Bo3pactanue u yObiBaHUE YHKIIMU, COOTBETCTBUE BO3PACTAHUS M YObIBaHUS ()yHKIIMA

K MCCJI€I0BaHMIO DYHKIMI | 3HAKY pon3BogHOM. [IpruMeHeHne TPOU3BOHON K UCCIICIOBAaHUIO (PYHKITHI Ha
HA MOHOTOHHOCTE M MOHOTOHHOCTb U DKCTPEMYMBI.

IKCTPEMYMBL IIpakTuyeckoe 3ansaTHe Ne2§ 2
Tema 7.7 ConepxaHre yaeOHOT0 MaTepHraja 4
UccnenoBanue QyHKImiA Anroput™m uccienoBanus PYHKIHA U IOCTPOCHUS €€ rpaduKa C IMOMOIIBIO POU3BOTHOM.

U TIOCTpOeHHUE TpauKoB [TocTpoenue rpadukoB MHOTOUYJICHOB C MCTIOJB30BAaHUEM alliapaTa MaTeMaTHIECKOTO

aHaiu3a. Mictopus pa3BUTHs MaTEMAaTHUECKOTO aHAJIM3a

IpakTuueckoe 3ansitue Ne29 2
Tema 7.8 Coneprkanne yudeOHOr0 MaTepuasa 2

Haunbosbuiee u HaxosxeHre HanOOobIIero ¥ HAMMEHBIIETo 3HaYCHUsT (YHKIIMU Ha OTPE3Ke.

HaUMCHBINCC SHAYCHUA [IpuMeHeHHEe TPOU3BOIHOM ISl HAXOXKACHHSI HAUIYYIIEr0 PEIICHHUS B IPHKJIAIHBIX

dynximn Ha oTpeske KoMOMHHUpPOBAHHOE 3aHATHE
Tema 7.9 IIpodeccnoHabHO OPUEHTHPOBAHHOE CoJlepKaHue (CoAepKaAHUe PUKJIATHOTO 2

Haxoxxnenue MOLYJIs1)

ONTUMAJIBHOTO pe3ynbTaTa | [IpukiiagHblie 3aa4M, B TOM YUCJIE COITMATbHO-YKOHOMUYECKOTO U (PU3NYIECKOTO

C OMOIIBIO TPOU3BOIHOM XapakTepa, X pelIeHue CpeACTBAMU MaTEeMaTUYESCKOI'0 aHaIn3a

B IIPAKTUYCCKHX 3a/ladax IIpakTnyeckoe 3ansaTue Ne3( 4
Tema 7.10 Cojnepkanre yueOHOr0 MaTepuraja 2

Pemenue 3amay. Huddepennuponanne Gpynkuuid. MccneqoBanue ¢GyHKIU ¢ MOMOIIBIO

[TpousBoaHas GyHKIUH, npon3BoaHOoM. Hanbonblliee 1 HAaMMEHbIIIee 3HAUCHHUS (hYHKIIMH

CamocrosrenbHas pabota. «[IpousBognas GpyHKImH, 2

€€ IPUMCHCHUC

ee npuMeHeHuey». [lonroroBka coobueHuit, pedeparos, 10kIa10B. Bropas npousBoaHas,
e€ reoMeTpuiecKuid U pusndeckuii cMbici. [IpruMeHeHne Mpon3BOIHOM B TEOMETPUU U
(buzuke.
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HaumeHnoBanue pa3uesioB
H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

Paznen 8. MHOrOrpaHHMKY M TeJia BpAaLlleHH sl 52
Tema 8.1 Coiepkanre yaeOHOr0 MaTepuraja 2
MHororpaHHuKu [TonsiTe MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIBIE U

HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTPaHHUKA

KoMOuHHpOBaHHOE 3aHITHE
Tema 8.2 CoJiepkaHre yueOHOr0 MaTepHraia 2
[Tpuzma. [Ipsimas [Ipusma: n-yronpHasi mpu3Ma; rpaHd ¥ OCHOBAHMUSI MIPU3MBI; MPSMasi ¥ HAKJIOHHASI TIPU3MBI,
Y TIpaBUJIbHAS TTPU3MBI OOKOBas M MOJIHAS IOBEPXHOCTh MPU3MBL. DJIEMEHTHI Tpu3Mbl. [IpaBuiibHas npu3Ma

KomOnHMpOBaHHOE 3aHITHE
Tema 8.3 Coneprkanue y4eOHOro MaTepuasa 2
[Tapamnenenurnen, Kyo [Tapamtenenurien, TpsIMOYTOJIBHBIN Napaiienenunea u ero cpoiictea. Ky6. Ceuenne ky0a,

napajuiesenuneaa

IpakTnueckoe 3ausTue Ne31 2
Tema 8.4 CopepxaHue y4eOHOr0 MaTepuaia 2
[Tupamuna. IlpaBuibHas [Mupamuna: n-yronpHasi nupamMuaa, TpaHd ¥ OCHOBaHHME MUPAMUIBI; OOKOBAs U MOJIHAS
nupamuzaa. Y ceuéHHas MOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHAS U YCEUEHHAS MUPAMU/IA. DJIEMEHThI TUPAMHUIBI.
nipamMua. BrlunciaeHue 2JIeMeHTOB MHOTOTPAaHHUKOB: pé0pa, TMaroHald, YIiIbl

IpakTuyeckoe 3anaTue Ne32 2
Tema 8.5 Coneprkanue yudeOHOro MaTepuasa 2
bokoBas u monHas [Tmomane 60KOBOI MOBEPXHOCTH M TMOJTHOM MOBEPXHOCTH MPSAMON MTPU3MBI, TUIOIIAIb
NIOBEPXHOCThL IIMPAMMJILI U | OCHOBaHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM npu3Mbl. [lnomane 60koBoH
MIPHU3MBL. MMOBEPXHOCTU Y TTOBEPXHOCTHU MPABUIILHOMN MUPAMHJIBI, TEOPEMA O IUIONIA I OOKOBOM

TMOBEPXHOCTHU YCEUEHHOM MTUPAMU/IBI

Ipakrnuyeckoe 3ansitue Ne33 2
Tema 8.6 Conepxanne yaeOHOT0O MaTepuaa 2
ABIKEHUE B IPOCTPAHCTBE. JIBmwxkenue B nmpocTpancTBe. CHUMMETPHS B IPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO
CuMMETpHS B IPOCTPAHCTBE | 1ouyy mpsaMoii, IIOCKOCTH. DEMEHTb CHMMETPHU B IMPAMUIAX,

napajuiesenume1ax

KoMOuHMpoBaHHOE 3aHATHE
Tema 8.7 Coneprkanre yu4eOHOro MaTepuasa 2
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HaumeHnoBanue pa3uesioB
H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

[TpaBuibHBIE [TonsTHE IPaBUIIPHOTO MHOTOTPAHHKKA; TIPAaBUIIbHAS MPU3Ma U NIPABHIIbHAS TUPAMUIA;
MHOTOTPaHHHUKH, UX MpaBUJIbHAS TPEYTOJIbHAS TUPaMUIa U MPABWIBHBIN TeTpadip; Kyo. [IpencraBnenue o
CBOMCTBa MPaBUIIbHBIX MHOTOTPaHHUKAX: OKTA3p, JOACKadAp U UKocasap. [[BukeHue B
MIPOCTPAHCTBE. DJIIEMEHTHI CHMMETPHH B MPABUIBLHBIX MHOTOTPaHHUKAX
CamocTtosrenbHas padota « MHOTOTpaHHUKWY . BEIIOTHEHE HHANBUAYATbHBIX 3a/1aHUN. 2
OTpaboTKa HABBIKOB PEIICHUS 33724 110 TEME.
Tema 8.8 IIpodeccuonaIbHO OpHEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPHUKJIAJTHOTO 2
Cummetpusi B mpodeccun. | MOIYJIsi)
CeueHKst MHOTOTpaHHUKOB | [IOHATHE MPaBUILHOrO MHOTOTPAHHHKA; IPABUIIbHAS [IPU3MA U TIPABUIIbHAS IUPAMHUJIA;
B Npod)ecCHOHATBHBIX MpaBUJIbHAS TPEYTOJIbHAS TUPaMUIA U PABWIBLHBIN TeTpadip; Kyo. [IpencraBnenue o
3aa9ax MPaBUIIbHBIX MHOTOTPAaHHUKAX: OKTA3IP, TOJACKAdAP U UKocadap. [IBukeHue B
MIPOCTPAHCTBE. DJIIEMEHTHl CHMMETPHH B MMPABUIILHBIX MHOTOTPaHHUKAX
KoMOuHMpOBaHHOE 3aHITHE
Tema 8.9 Coneprkanre yudeOHOro MaTepuasa 2
Humasmp, ero Hunuuaaprdeckast TOBEPXHOCTh, 00pa3yIoIre MUIUHAPUIECKONU MOBEPXHOCTH, OCh
cocrapisromue. CedeHHE | MWIMHAPUYECKOM MOBEPXHOCTH. [IMIMHIIP: OCHOBaHMS U OOKOBAs MOBEPXHOCTb,
100581050301 (o] oOpa3yroias 1 OCh; TJIOMIA b OOKOBOW M MOJTHOM MoBepxHOCTH. 300pakeHne MuInHIpa
Ha TuiockocTH. Pa3Béprka nmnunapa. CeueHus UHAPA (TUIOCKOCTHIO, MapaIeIbHON HIIN
MEPIEHINKYIISIPHON OCH IHJIMHJIPA)
KoMOuHMpoBaHHOE 3aHATHE
Tema 8.10 ConepkaHre yaeOHOT0 MaTepHrajia 2
Komnyc, ero cocrasisromue. | Konnueckas moBepXHOCTh, 00pa3yolue KOHUUECKOM MOBEPXHOCTH, OCh M BEPIIUHA
CeueHue KoHyca KOHHMYECKOM nmoBepxHocTH. KOoHyC: OCHOBaHUME M BEpIIMHA, 00pa3yroIias U 0Ch; IUIOIIA b
OOKOBOW M ITOJTHOM IMOBEPXHOCTH
IpakTnuyeckoe 3ansitne Ne34 2
Tema 8.11 CoaepxaHue y4eOHOr0 MaTepuaia 2
YceueHHBI KOHYC. VY ceu€HHBII KOHYC: 00pa3yollye U BICOTa; OCHOBAHHS U OOKOBasi TOBEPXHOCTb.
CeueHune yce4eHHOTO N3o0pakenne koHyca Ha MI0ckocTu. Pa3BépTka konyca. CedeHus KoHyca (TUIOCKOCTHIO,
KOHyCa rapajuieJIbHON OCHOBAHHMIO, M TUNIOCKOCTHIO, MPOXOAIICH Yepe3 BEpIINHY)
KomOuHMpoBaHHOE 3aHITHE
Tema 8.12 Coneprkanre y4eOHOro MaTepuasa 2
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HaumeHnoBanue pa3uesioB

H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

[ap u chepa, ux ceueHus

Cdepa u map: ueHTp, paauyc, AMaMeTp; MIoLa b HOBEpXHOCTH chepsl. Bzaumuoe
pacnosokeHue cepbl U MII0CKOCTH; KacaTellbHas II0CKOCTh K cdepe. M3o0paxenue
cdepsl, mapa Ha m1ockocTH. CevyeHus mapa

KomOunupoBaHHOe 3aHATHE

Tema 8.13 Coneprkanre yudeOHOro MaTeprasa 4
[TonsTre 06 oobeme Tena. [Tonstre 06 06bEéMe. OcHOBHBIE cBOMCcTBAa 00BEMOB Tel. O0BEM MUpaMUAbI, IPU3MbI
OObemMBbl MHOTOTPAaHHUKOB | munnHApa, Konyca. O0bEM Imapa U miomanb chepsl
Y TEJI BPALLEHUS IIpakTHyeckoe 3ansaTHE Ne3S 2
Tema 8.14 Copepxanne yueOHOTO MaTepuaa 2
ObemsL u anomaz[gl [Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY MIIOIIAASIMU TIOBEPXHOCTEH U
TOBEPXHOCTCH TOOOHBIX 00bEMaMU MOT00HBIX TEJ
Ten
KomOunnpoBaHHOE 3aHATHE
Tema 8.15 Copepxanue yueOHOTO MaTepHraa 2
KoMOunammu S
OMOHHAL MHororpaHHuK, onucaHHblil okojio chepsl. Chepa, BrricaHHas B MHOTOTPaHHUK WIH B
MHOTOTPAaHHHKOB W Tell .
ororp 0 I teno BpameHus. MHOrOrpaHHNK, BIMCAHHBIHA B TENIO BPAIICHHS
BpAaIICHUS K
OMOMHHUPOBAHHOE 3aHITHE
Tema 8.16 IIpodeccuonaIbHO OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHue MIPUKJIAHOTO 2
KomOunamun MOAYJIAA)
FE€OMETPUYECKUX  Tell  HY Mcmonp3oBaHMe KOMOMHAIIMKA MHOTOIPAaHHUKOB M TE€J BpallleHHsI HA TIPAKTUKE
NPaKTHKE
CamocrosrenbHas pabora. «KomOuHanmuu reomerpuyeckux tem». OTpaboTka HaBBIKOB 5
peleHus 3a/1a4 Ha BBIYMCICHHE 00bEMOB Tel: Ky0a, IpSMOYTOJIBHOTO Mapasliesenumnea,
MIPHU3MBI , IIIMH/IPA, TUPAMUJIbI , KOHYCa, I1apa
Tema 8.17 Copepxanue yueOHOTO MaTepHraa 2
Pemenne 3anau. B
BIYHMCIICHUE BEIMYMH (JTTMHA, YT, 00BEeM, TUIOMIAIb TOBEPXHOCTH) TEOMETPUIECKUX
MHOrorpaHHUKH U Tea
¢buryp, Ucrosb3ysi U3y4eHHble (OPMYJIIbl U METOIbI
BpallleHUs
IIpakTuyeckoe 3ansaTHE Ne36 )
Pa3znen 9. IlepBoodpasHasi yHKIUH, ee IPUMEHEHHE 22
Tema 9.1 Cojieprkanrie yueOHOro MaTepuaia 4
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HaumeHnoBanue pa3uesioB
H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

[TepBooOpa3nHast pyHKIMH

[TepBooOpasnas. Tabauia nepBooOpa3HbIX

IIpakTH4yeckoe 3anaTue Ne37 2
Tema 9.2 Cojieprkanre yueOHOro MaTepuaa 4
[Tnomans KpUBOJIMHEHHOM | MIHTEerpa, ero reoMeTpUIecKuit U pu3ndeckuii CMbICI. BhrunciieHre HHTErpasia mo
Tpaneuuu.Popmyna dbopmyne Hetotona-Jleiibania
Hrrotona — Jleiibuuna IMpakTuyeckoe 3ansTue Ne38 2
Tema 9.3 IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepPKAHNE (COAePKAHMeE PUKJIATHOTO 2
OrnpenesieHHbIN UHTErpal B | MOYJIsl)
po(ecCHOHaNbEHOM Pemenue 3amau Ha mpuUMEHEHNE UHTETPaja I BBIYUCICHUS (U3UUYECKUX BEJIMUUH U
JIEATEIIbHOCTH U KU3HU TIoNIaAen
Camocrositennast pabota «IlepBooOpa3nas u uaTerpan .» OTpaboTKa HaBBHIKOB 2
WHTETPUPOBAHUS PANIUYHBIMU MeToIaMu.Perienre (pu3nueckux 3aad ¢ MOMOIIBIO
OTIpeIeJICHHBIX HHTErpasioB. PaboTa ¢ KOHCIIEKTOM, YIE€OHON U JOTIOTHUTEIHHOM
JUTEPATYPOM, CO3/IaHUE MTPE3CHTALIMH 110 TEME.
Tema 9.4 Coepkanre yaeOHOT0 MaTepHrajia 4
Pemenue 3agau Ha [TepBooOpa3Hasi M1 HHTErpa
HaXO0XACHUE IIpakTuyeckoe 3ansaTue Ne 39
nepBOOOpazHOM U ee
MIPUMEHCHHUE 2
Paznen 10. Teopusi BeposiTHOCTEN M CTATUCTHKA 44
Tema 10.1 CoJeprkaHre yaeOHOr0 MaTepHrajia 2
[IpencraBnenue qaHHBIX [IpencraBneHune TaHHBIX C MOMOIILI0 TaOIUIl U nuarpamMm. CpenHee apudmernyeckoe,
U ONMCATENIbHAs CTATUCTUKA | MEeIMaHa, HauOoJIbIlIee U HAUMEHBIIIEE 3HAYCHHMSI, pa3Max, JUCIIEPCHS, CTAaHIapTHOE
OTKJIOHCHHE YUCIIOBBIX HA0OPOB
KoM0uHHpoBaHHOE 3aHATHE
Tema 10.2 IIpodeccuoHabHO OPUEHTHPOBAHHOE COJlepKaHue (CoAepKAHUe MPUKJIATHOTO 2
CocraBieHue  TaOIUIL MOJ1YJISA)
U ArarpaMM Ha MPaKTHUKE [TepBuunas 00pabOTKa CTATUCTUYECKUX JAHHBIX. ['paduueckoe ux nmpeacTaBieHuUE.
HaxoxaeHnue cpeTHuX XxapaKTepUCTHK, HaOI0gaeMbIX JaHHBIX. [I[pumeHeHme
CTATUCTUYCCKUX METOJIOB JUIsl pelieHus MPOPECCHOHATBHBIX 33714
IIpakTnyeckoe 3anaTue Ne4( 2
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HaumeHnoBanue pa3uesioB
H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

Tema 10.3 Coneprkanre yu4eOHOro MaTepuasa 4
Onepaiyn Haj cOOBITHAMH, | CirydaiiHble SKCIIEPUMEHTHI (ONBITHI) U CITydallHbIe COOBITHS. DJI€MEHTAPHBIE COOBITHUS
HaJl BEPOATHOCTAMHU. (ucxozsl). BeposTHOCTB cityyaifHOTO cOOBITHSA. BIM30CTh YaCTOTHI U BEPOSTHOCTH
YcoBHas BEPOSTHOCTD coObITuii. CyyaiiHble OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Omneparuu HaJ COOBITHAMU: TIEPECEUCHHE, 00bETMHEHHE, POTHUBOTIONOKHBIC COOBITHS.
Huarpammsl Diinepa. @opmyra cI0KEHUS BEPOSATHOCTEN. Y CIIOBHAs! BEPOSATHOCTb.
YMHOKEeHUE BepoaTHOCTEH. JlepeBo cirydailHOro 3KkcnepumenTa. @opmysia oJHOU
BeposiTHOCTH. He3aBucHMbIe COOBITHS
IpakTuuyeckoe 3ansitue Nedl 2
Tema 10.4 Cojieprkanrie yueOHOro MaTepuaa 2
OnemeHnTsl KOMOMHaTOpUKK | KoMOMHATOpHOE MpaBuiio yMHOKeHHs. [lepecTaHOBKY U akTopuai. Ynucio coueTaHuil.
Tpeyroapuuk Ilackans. @opmysa OmHoMa HeroToHa
CamocTtosaTrenbHas paboTa«neMeHTsl KoMOuHaTopuKu».[loaroroBka pedeparos u 2
noknanoB. [lonynspraas komObunaropuka. Tpeyronpauk I[lackans.
Tema 10.5 IIpodeccuonaIbHO OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoiepKaHNe MPUKJIATHOTO 4
BepositHocTh B MO/1YJIfA)
npodeccHOHANTBHBIX Brruncnenue BeposiTHOCTEH € Hcmonb3oBaHueM (popmyn komOuHaTopuku. O1ieHKa
3a/1a9axX BEPOSITHOCTH COOBITHS B PO ECCUOHATIBHON AesTeNbHOCTU. Pernenne npodeccnoHanbHbIX
3a/1a4 Ha BEPOSTHOCTh COOBITHS
KomMOnHHpOBaHHOE 3aHITHE
Tema 10.6 Coeprkanrie yueOHOro MaTepuaa 2
Cepun nocnenoBaTenbHbIX | BUHAPHBINA City4aliHBIN OIBIT (MCIIBITAHKE), YCIIEX U Heyada. He3aBucumble UCTIBITAHUS.
UCTIBITAaHU I Cepus He3aBUCUMBIX HUCIIBITAHUM J10 iepBOro ycrnexa. Cepusi He3aBUCUMBIX UCTIBITAHUN
bepnymu.
IIpakTHyeckoe 3anaTue Ne42 2
Tema 10.7 Coneprkanre yu4eOHOro MaTepuasa 4
Cnyuaiiaele  BenmumHbl M | Ciiyvaiinas BeiquunHa. Pacnipenenenue BepostHocTel. [luarpaMma pacrpeeicHus.
pacnpeieneHus. [Ipumeps! pactipeneneHuii, B TOM 4Hciie, TeOMEeTpUIeckoe U OnHomMuanbHoe. YncnoBsie
MaTeMaTHIecKoe XapaKTEPUCTUKU CIyYalHBIX BEJIMUMH: MATEMAaTHUYECKOE OXKUIAHUE, TUCTICPCUs U

O0XHUJIAaHUE CITYYalHOU

CTaHAAPTHOC OTKIIOHCHHUC. HpI/IMCpH MNPUMCHCHHA MATCMATHYCCKOI'0 O KHAAaHUs, B TOM
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HaumeHnoBanue pa3uesioB
H TeM

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb
(Mpu HAJIMYKH)

O0BeM yacoB

BEJINYUHBI YHClie B 33J]a4axX M3 TIOBCETHEBHOM KU3HU. MaTeMaTudeckoe 0XuaHue OnHapHOH
CIIy4ailHOM BETWYMHBI. MaTeMaTH4eCcKoe 0KUTaHUE CyMMBI CITyYailHbIX BEJIMYHH.
MaremaTHueckoe 0KUJAaHNUe U TUCTIEPCHSI TEOMETPUUECKOT0 U OMHOMHAIIEHOTO
pacnpeeeHui
IMpakTuyeckoe 3anstue Ned3 2
Tema 10.8 CoepkaHre yaeOHOr0 MaTepHraa 2
3aKkoH OOJIBIINX YUCET 3aKoH OOJIBIIMX YKCEIl M €r0 POJib B HayKe, MpUpoIe 1 oduiecTBe. BoIOOpoUHbIi MeTO
HenpepriBHbIE CilydaliHbIe | McCle0BaHUN. [IpruMephl HEPEPBIBHBIX CyYalHBIX BEIMYUH. DYHKIUSA TUIOTHOCTH
BEITMYUHBI pactipezaenenus. PaBHomepHoe pacnpeieneHue u ero cBoicrsa. [lonsiTue o HOpMaIbHOM
(pactipeneneHus). pacrpeacICHAH
HopmansHoe KomOunupoBanHoe 3aHiTHE
pacnpeziesieHue
Tema 10.9 Cojieprkanrie yueOHOro MaTepuaia 4
Pemenue 3anau DOnemeHTh KoMOUHAaTOpUKH. COOBITHE, BEPOSTHOCTH COOBITHA. CI0KEHUE U YMHOKEHUE
KOMOMHATOPHKH, BEPOSITHOCTEM
CTaTUCTUKU U TEOPUH IIpakTuyeckoe 3anaTue Ned44 2
BEPOSITHOCTEM
Tema 10.10 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE Coep:kaHne( COePsKaHue IPUKJIIATHOTO 4
3aJaun MaTeMaTHYCCKOM MOAYJIs1)
CrartucTuku. Bapuanmonnstii psg. [Tonuron yactot u ructorpaMmma. CTaTUCTHUECKHUE XapaKTEPUCTHKU
psijia HAOJIFOAeMBIX TaHHBIX
IMpakTnyeckoe 3ansaTHe Ned5 2
Paznen 11. MHo:kecTBa. DJIeMeHThI Teopuu rpados 14
Tema 11.1 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHue MPUKJIATHOTO 2
MHoxecTBa. MOJYJIAA)
Jlornueckue omnepanuu Jlornueckue onepanuu. [Ipumenenue auarpamm Dilniepa—BeHHa 11 pellieHrne TeOpEeTUKO-
C MHOXXECTBaMU MHOXECTBEHHBIX 3a7a4 MPOodeCCHOHATBHON HAMPABIEHHOCTH, 3a7a4 MHPOPMATUKH 1
JPYTUX Y4EOHBIX JUCIHUILIMH U JUIsl ONTMCAHUS peabHBIX MPOLIECCOB U SIBICHUN
IIpakTnyeckoe 3ansiTue Ne46 2
Tema 11.2 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (CoiepKaHue PUKJIATHOTO 2
I'padbr MOTYJISA)
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HaumeHnoBanue pa3uesioB

Copaep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccuoHaIbLHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb

O0BeM yacoB

U TeM
(Mpu HAJIMYKH)
[Tonstue rpada. Cesa3HbIil rpad, nepeBo, MUKI rpad Ha TUIOCKOCTH. PeleHne npukiaaHbIX
3amad. [Ipumenenue rpada B mHbOpMATHKE
IIpakTnyeckoe 3ansaTue Ne47
Tema 11.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue MPUKJIAAHOTO 2
Pemmenue 3a7a4 | MOJAYJIs1)
MaTeMaTHU4eCKOro [IpuMmeHeHne N3YYeHHBIX MaTeMaTHYeCKUX ()aKTOB K PEIICHUIO 33729 U3 Pa3IMYHbIX
MpaKTUKyMa 00J1acTeit HayKH M peaIbHOM KU3HHU
KoMOuHUpOBaHHOE 3aHITHE
IIpakTnyeckoe 3ansaTue Ne48 2
IIpomeskyTounas arrectanus (OK3amMeH) 6
Bcero: 340
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3 YcioBus peaju3anny NporpaMmal 001eo0pa3oBaTe/ibHOM TUCHUIIIIMHBI

3.1 MarepuajibHO-TEXHHUYECKOE o0ecnedyeHue

Peanuzanust mporpaMMbl JUCIUTUTMHBI TPOXOJUT B y4eOHOM KaOMHETE
MaTEMaTHKH.

O6opynoBaHue yueOHOTO KaOMHETa:

- IOCAJIOYHBIC MECTA TI0 KOJUYCCTBY O0YUaIOIIUXCS;

- pabodee MeCTo MpernojaBaTels;

- KOMITJICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUIEOMATECPHAIIOB;

- 3aJJaHUS IS IPAKTUYECKUX PaboT;

- mpodeCCHOHANTBHO OPUEHTHUPOBAHHBIC 3aJaHUS;

- MaTepuasbl SK3aMeHa.

Texauueckue cpeacTBa 00yUeHUS:

- TEpPCOHAIBHBIA  KOMIBIOTEp C  JIMIECH3UOHHBIM  IPOTPAMMHBIM
oOecIieueHUEM;

- POEKTOP C IKPAHOM;

- CMapT — JIOCKa.

3.2 VY4yeOHO-METOAHYECKOE O0ecImeYyeHue

OCHOBHbBIE HCTOYHUKHU:

1. Maremartuka: yueOnuk nist yupexaeanit CII0 / M.U. bammakos. - 6-¢
u3aaHue., crep. - M.: 3natenbckuit HeHTp «Akagemus», 2019. - 256¢.

2. Maremaruka: 3agauHuk: yuyeOHoe nmocobue st ctya. yupexaenuii CI1O
/ M.W. bammakos. 5-e u3f., crep. - M.: M3natensckuii neHTp «Akanemus», 2018-
416c.

JlonoJIHUTENIbHBIE UCTOYHUKHU:

3. Martematuka: yueOHUK JUIsl CTY. yupexaenuid cpel. [Ipod. O6pazoBanus
/ B.II. I'puropseB, T.H. CalGypoBa. — M.: M3narenbckuili HeHTp «AKaaeMus»,
2016. - 368 c.

4. COopHUK 3a7ay IO BBHICIIEH MareMmaThke : ydel. mocobue mjis CTyA.
yupexaenuit cpes. [Ipod. O6pazosanus / B.II. I'puropses, T.H. CabypoBa. — 5-¢
u3a., crep. — M. : U3patenbckuid HeHTp «Akagemusi», 2014. — 160 c.

DJeKTpoHHBIE 00pa30BaTeNbHbIE PECYPCHI:

5. Marematnueckuii moptan Allmath.ru. Pexum noctyma: http ://www.
allmath.ru

6. DnexkrpoHHas oubnuoTeka. Pexum gocryna: www.math. ru

7. Bes anemenTapHas Marematuka: CpeaHsis MaTeMaTH4YeCKass UHTEPHET —
IKOJIA.

Pexxum nocryma: http ://www.bymath.net
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4 KOHTPOJIb 1 OIEHKA PE3YJIBbTATOB OCBOEHHUSA YUEBHOM

TV CTUTILIAHBI

KonTposb ¥ omeHka pe3yiabTaTOB OCBOCHUS Y4YEOHOM JUCHUILIAHBI
OCYLIECTBJISIETCS B MPOLECCE MPOBEACHUS TEKYIIEro KOHTPOJIs YCIEBAEMOCTU U
MIPOMEKYTOUHON aTTEeCTAINH.

Ooémas/npodeccuonanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIETEeHIIHS MeponpusATHIA

OK 01. Beibupath criocoOsI P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanmue
pelIeHus 3a1a4 1.5, 1.6 VYcTHbli onpoc
npodeccrnoHaIbHOM P2, Temrr 2.1,2.2,2.3,2.4,2.5 MareMaTH4eCKui
NEITEIbHOCTHU II-o/c, 2.6 JTUKTAHT
MIPUMEHUTEIBHO P 3, Temnt 3.1, 3.2, 3.3 I1-0o/c, 3.4 | UnauBunyanbHas
K pa3JUYHbIM KOHTEKCTaM P4, Temp14.1,4.2,4.3,44,4.5, CaMOCTOSITeIbHAS

4.6,4.71-0/c,4.8,4.9,4.10,4.11 | pabora

P5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temnl 6.1,6.2,6.3,64,6.5, pe3yIbTaTOB

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- MPaKTUYECKUX padoT

o/c, 6.11 [IpencraBnenue

P7, Teme1 7.1,7.2,7.3,74,7.5, TBOPUYECKHUX

7.6, 7.7 11-0/¢c,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,

cOOOIIeHUH 0 posn
MaTeMaTHKU B

7.16,7.17 Pa3IMYHBIX OTPACIIAX

P 8, Temu! 8.1, 8.2, 8.3, 8.4, 8.5, Brmonnenne

8.6 SK3aMCHAIIMOHHBIX

P9, Tems1 9.1,9.2,9.3,949.5 3aJIaHuI

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temsr 11.1,11.2, 11.3I1-

o/c, 11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3,

12.4

P 13, Temnr 13.1, 13.2, 13.3,

13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 02. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanmue
COBpPEMEHHBIE CPEICTBA 1.5, 1.6 YcTHBIN onpoc
MOUCKa, aHaJIK3a U P2, Temrr 2.1,2.2,2.3,2.4,2.5 MareMaTH4eCKui
UHTEpIpeTauu IT-o/c, 2.6 JIUKTaHT
uHpopManuu, u P 3, Temnt 3.1, 3.2, 3.3 I1-0o/c, 3.4 | MnauBunyanbHas
nH(pOpMaITMOHHBIE P4, Teme14.1,4.2,4.3,44,4.5, CaMOCTOSITEIbHAS
TEXHOJIOTHH IS 4.6,4.71-0/c,4.8,4.9,4.10,4.11 | pabora
BBIITOJTHEHUS 32124 P5, Temrpr 5.1,5.2 [IpencraBnenue
npodeccruoHaIbHOM P 6, Temnl 6.1, 6.2, 6.3,6.4,6.5, | pe3ynbTaToB
JIEeITEIBHOCTU 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- MPaKTUYECKUX padboT

o/c, 6.11 [IpencraBnenus

P7,Tems 7.1,7.2,7.3,7.4,7.5,

TBOPYECKUX PadboT
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7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

Brinonnenue
SK3aMEHAIlMOHHEIX
3aJaHul

OK 03. ITnanupoBars u
peaan30BBIBaTh COOCTBEHHOE
npogeccuoHaTbHOE U
JMYHOCTHOE pa3BUTHE,
NPEANPHUHUMATEIBCKYIO
JEeATEIILHOCTD B
npodeccuoHanbHOI chepe,
UCIIOJIB30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUsIX

P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4,
1.5,1.6

P2, Tems 2.1,2.2,2.3,24,2.5
II-o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temr1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5,11.6II-o/c, 11.7
P12, Temnr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

YeTHBIM onpoc
MareMaTH4ecKui
JUKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPAaKTUYECKUX paboT
[IpencraBnenue
TBOPUYECKUX padoT
Brmonnenne
9K3aMEHAIMOHHBIX
3aJaHul

OK 04. 3¢ pexruBHO

P1,Temal.1,1.2, 1.3 [1-0/c, 1.4,

YeTHBIN o1poc

B3alMOJIECHCTBOBATh U 1.5,1.6 MatemaTnyeckui

paboTaTh B KOJUIEKTHBE H P2, Temrr 2.1,2.2,2.3,2.4,2.5 JUKTaHT

KOMaHE II-o/c, 2.6 NunuBuayanbHas
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 | camocrosTeNbHAA
P4, Temr14.1,4.2,4.3,4.4,4.5, pabora
4.6,4.71-0/c,4.8,4.9,4.10,4.11 | IlpencraBnenue
P35, Temnr 5.1, 5.2 pe3yabTaToOB
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P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

MPAaKTUYECKUX paboT
[IpencraBnenue
TBOPUYECKUX padoT
Brmonnenune
9K3aMEHAIMOHHBIX
3aJaHui

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eTOM OCOOCHHOCTEH
COILIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6
P2, Tems 2.1,2.2,2.3,24,2.5
II-o/c, 2.6
P 3, Tems 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6,4.71I1-0/c,4.8,4.9,4.10,4.11
P5, Temrr 5.1,5.2
P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6
P2 Temsr 2.1,2.2,2.3,24,2.5
II-o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-0/c,4.8,4.9,4.10,4.11
P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1,9.2,9.3,949.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 I1-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temnr 12.1, 12.2, 12.3,
12.4

VYcTHbli onpoc
MaremaTuueckui
JUKTaHT
NunuBunyanbHas
camMoCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
IIpencrasinenue
TBOPYECKUX pabOT
Brimonnenue
HK3aMEHAIIMOHHBIX
3aaHui
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P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 06. ITposBasTh
IPaXKIaHCKO-
MAaTPUOTUYECKYIO MO3HUIIHIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE MTOBEJICHUE Ha
OCHOBE TPaTUIIMOHHBIX
00IIIeYeTIOBEUECKUX
LIEHHOCTEH, B TOM YHUCIIE C
YYETOM TapMOHH3AIMH
MEKHAITUOHAIBHBIX
MEXKPEITUTHO3HBIX
OTHOIIICHUM, TPUMEHSTh
CTaHJapThI
AHTUKOPPYIITUOHHOTO
MIOBEICHHSI

P1,Temal.1, 1.2, 1.3 [T-0/c, 1.4,

1.5,1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P 14, Temn! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

YceTHBIM onpoc
MareMaTHdecKui
TAKTAHT
NunuBuayanbHas
CaMOCTOSATEIbLHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPAaKTUYECKUX paboT
[IpencraBnenue
TBOPUYECKUX padoT
Brmonnenune
SK3aMCHAIIMOHHBIX
3aJaHui

OK 07. CoxmelicTBOBaThL
COXPaHEHHIO OKpPY>KaoLIeH
CpeIlbl, pecypcocOepexeHHIO,
MPUMEHSTH 3HAHUSA 00
W3MEHEHUHU KIIuMaTa,
MIPUHITUIIBI OEPEKITUBOTO
MPOU3BOCTBA, I3 (HEKTUBHO
JIECTBOBATH B
Ype3BhIYANHBIX CUTYAIUSIX

P1,Temal.1,1.2, 1.3 II-o/c, 1.4,

1.5,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,

4.6,4.7 I1-0/c, 4.8,4.9,4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temnr 12.1,12.2, 12.3,

VYcTHBIM onpoc
MaTteMaTH4eCKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX PadoT
IIpencrasinenue
TBOPYECKUX pabOT
Brmonnenue
9K3aMEHAIIMOHHBIX
3aJIaHU
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12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 II-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 [1-o/c, 14.6

TIK 1.1. BeimonusaTs
pa3iuyHbIe BUIBI
re0JIe3NIECKUX paboT

ITI-o/c, P 1, Temnr 1.3
IT-o/c, P 2, Temsl 2.5
IT-o/c, P 7, Temwr 7.7, 7.10
IT-o/c, P 8, TemsI 8.5
ITI-o/c, P 11, Temn1 11.6

YcTHBIN onpoc
MaremaTuaecKkui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTHUYECKUX padoT
IIpencrasinenue
TBOPYECKUX pabOT
Brmonnenue
9K3aMEHAIIMOHHBIX
3aJIaHH

[IK 1.2. Ananu3upoBath u
paccYUTHIBaTh MaTEPHAIIBI
Te0JIe3UYECKUX CHEMOK

ITI-o/c, P 1, Temnr 1.3
IT-o/c, P 2, Temsr 2.5
IT-o/c, P 7, Temr1 7.7, 7.10
IT-o/c, P 8, TemsrI 8.5
ITI-o/c, P 11, Temr1 11.6

YcTHBIN onpoc
MaremaTuaecKkui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX padoT
IIpencrasinenue
TBOPYECKUX pabOT
Brmonaenue
9K3aMEHAIIMOHHBIX
3aJIaHHI

IIK 1.3. IIpousBoauTh
pa3OUBKy Ha MECTHOCTH
3JIEMEHTOB
YKEJIE3HOAOPOKHOTO MyTH U
UCKYCCTBEHHBIX COOPY>KEHUM
JUTSL CTPOUTENBCTBA KEJIE3HBIX

J0por

ITI-o/c, P 1, Temnr 1.3
IT-o/c, P 2, Temsr 2.5
IT-o/c, P 7, Temrr 7.7, 7.10
IT-o/c, P 8, TemsI 8.5
ITI-o/c, P 11, Temr1 11.6

YcTHbIi onpoc
MaremaTuaeckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeIbHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX padoT
IIpencrasinenue
TBOPYECKUX pabOT
Brmonaenue
9K3aMEHAIIMOHHBIX
3aJIaHHI

[IK 2.1. BemoaHaTh paboTh
M0 CTPOUTENLCTBY, PEMOHTY U
BOCCTAHOBJICHHIO
YKEJIE3HOAOPOKHOTO IMTyTH U
COOPYKEHHI

IT-o/c, P 3, Temnr 3.3
IT-o/c, P.4, Temsr 4.7

VYeTHBI onpoc
MareMaTH4eCKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEILHAS
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CHUCIIOJIb30BAHHUEM CPCICTB
MCXaHU3allun

pabora
[IpencraBnenue
pe3yIabTaTOB
MPAKTUYECKHUX paboT
IIpencrasinenue
TBOPYECKUX pabOT
Brinonnenue
HK3aMEHAIIMOHHBIX
3aaHui

[IK 2.3. OcyiiecTBasiTh
KOHTPOJIb KaueCTBa TEKYIIETO
JKEJIE3HOAOPOKHOTO Ty TH,
PEMOHTHBIX U CTPOUTETBHBIX
pabor

IT-o/c, P 3, Temn1 3.3
IT-o/c, P.4, Temsr 4.7
IT-o/c, P 6, Temn1 6.10
IT-o/c, P 14, Temsr 14.5

YcTHBIM onpoc
MaremaTudecKkui
JUKTaHT
NunuBuayanbHas
CaMOCTOSITeIbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX PadoT
IIpencraBinenue
TBOPYECKUX pabOT
Brmonnenue
JK3aMEHAIIMOHHBIX
3aJIaHu

[1K 2.4. BemmoaHATbs paboThI
M0 MPOEKTUPOBAHUIO U
CTPOUTENBCTBY JKEJIE3HBIX
JI0pOT, 3€MJISIHOTO MTOJIOTHA U
HCKYCCTBEHHBIX COOPY>KEHUI

IT-o/c, P 3, Temn1 3.3
IT-o/c, P.4, Temsr 4.7
IT-o/c, P 6, Temn1 6.10
IT-o/c, P 14, Temsr 14.5

VYcTHbIN onpoc
MaremaTuaecKkui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeIbHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX PadoT
IIpencraBinenue
TBOPYECKUX pabOT
Bremonnenue
9K3aMEHAIIMOHHBIX
3aJIaHH

IIK 4.2. Odbopmiarth
OTYETHYIO U TEXHUYECKYIO
JOKYMEHTAIUIO B MIPOLIECCE
PYKOBOJICTBA BBITIOJIHSIEMBIMH
pabotamu

IT-o/c, P 6, Temn1 6.10
IT-o/c, P.7, Temsr 7.10
IT-o/c, P 8, Temnr 8.5

IT-o/c, P 12, Temnr 12.2
IT-o/c, P 13, Temnr 13.3, 13.7
IT-o/c, P 14, Temsr 14.5

VYcTHBIN onpoc
MaremaTuaeckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbLHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX padoT
IIpencrasienue
TBOPYECKUX pabOT
Brmonaenue
9K3aMEHAIIMOHHBIX
3aJIaHHI

11K 4.5. Opranu3oBbIBaTh

IT-o/c, P 7, Temnr 7.7

Y cTHEIN onpoc
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B3aMMO/JICHCTBUE MEXKITY
CTPYKTYPHBIMU
MOApa3IeJICHUSIMHU
OpraHu3aIu

IT-o/c, P 11, Temrr 11.6
II-o/c, P 12, Temnr 12.2
IT-o/c, P 13, Temsr 13.3, 13.7
II-o/c, P 14, Temnr 14.5

MaremaTudecKui
JHUKTAHT
NunuBunyanbHas
CaMOCTOATENbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX PadoT
IIpencraBnenue
TBOPYECKUX pabOT
Brmonnenue
9K3aMEHaIlMOHHBIX
3aJIaHu

48



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpmkaT 727726204259956664116557694330732115049131841889
Bnageney KypTywad Anekcadap MeaHoBud
OeicTevTened C17.07.2026 no 17.07.2027



http://www.tcpdf.org

		2026-09-08T12:37:41+0500




