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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YUYEBHOM
JTACTUTIINHBI

1.1 MecTo IMCHUIUIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMBbI:

Oo6meoOpa3zoBaTenbHas JUCIUIUIMHA «MaTreMaTrka» SBISCTCS 00sS3aTEIbHON YacThIO
0011e00pa30BaTEIbHOrO IMKJIAa OCHOBHOM 00pa30BaTelIbHOW NpPOrpaMMbl CPEIHErO
npodeccuoHanbHoro obpaszoBanus B cooTBercTBUM ¢ DPI'OC mo cnenuasbHOCTH

38.02.03 OnepanoHHast A€ TEIbHOCTD B JIOTUCTHUKE.
1.2 leau v muiaHupyeMble pe3yJbTaThl 0CBOEHUS JUCHUIINHBI:

1.2.1. Ileab 0011e00pa3oBaTeIbHON AU CHUILIMHBI

enb JUACUUTUIUHBI «MaremaTtukay: Conepxanue IpOrpamMMBbl
o01ieo0pa3oBaTeNbHON AMCHMIUIMHBI HANpaBI€HO Ha JOCTHXKEHHE pe3yJIbTaToB
ee u3ydyeHuss B  cooTBercTBUM ¢ TpeboBaHusiMu @DPI'OC COO c¢ yyeroMm

npodeccuonansroit HanpasienHoctu GI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOEHHsI 001Ie00pa3oBaTeIbLHOM
aucuIIMHBI B cooTBeTcTBHH ¢ @PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHne TUCUMILIMHA UMeeT npu (popmupoBanuu u pazsutun OK u [1K



Kox n HanmeHnoBanue
(¢popmupyembIX
KOMIIeTeHI U

IlnanupyemMble pe3yabTaThl OCBOCHHS AU CHUIIITHHbBI

Oo01mue

JAucnuniannapHbie (MpeaMeTHbIE)

OK 01 Bs6upars cnoco0s! pereHus
3a/1a4 Po(eCcCHOHATEHOM
JIeSITeIbHOCTH TIPUMEHHUTENBHO K
pa3IUYHBIM KOHTEKCTaM

B yacTu TPYJI0OBOr0 BOCHUTAHUS:
-TOTOBHOCTH K TPYAYy, OCO3HaHHE
Tpyaoooue;

-TOTOBHOCTh K AKTUBHOM MAEATEIBHOCTH TEXHOJOTHYECKON U
COIMAJIbHONW  HAMPaBICHHOCTH, CIOCOOHOCT HHHIIUMPOBATD,

HEHHOCTU MacCTEPCTBa,

IUIAHUPOBaTh M CAMOCTOSITEJIBHO  BBINOJHATH  TaKylo
JeATEITBHOCTB;

-MHTEpeC K  pasuuuHeIM  cdepam  mpodecCHOHATBHON
JIeITeIIbHOCTH,

Ogianenne YHHBepPCaJIbHBIMH YueOHbIMH
NMO3HABATEJbHBIMH Al CTBUSIMU:

a) 6a30BbIe JIOTUYECKHE JCHCTBUS:

-caMOCTOSITEeNbHO  (OPMYyIHpPOBaTh M aKTyaJM3UpOBaTh

npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

-yCTaHABIMBATh CYIICCTBEHHBIH MPH3HAK HIM OCHOBAHUS IS
CpaBHEHISI, KJIacCU(PUKAIIH U 0000IICHIS;

-OIPEIeIATh eIl  JeSITELHOCTH, 3a/1aBaTh

MapameTpbl U KPUTEPUH UX JOCTHIKEHUS;

-BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPCYHS B
paccMaTpUBaEMbIX SBICHUSX;

-BHOCHUTH KOppeKTI/IBLI B ACATCIBHOCTH, OLICHUBATh COOTBCTCTBUC

pe3ynbpTaroB  IeESAM, ~ ONEHWBATH  PHCKH  MOCIIENCTBHUMA
IESATENBHOCTH

-pa3BHBaTh KPEATHBHOE MBIILICHUE IIPU PEILICHHUH KU3HEHHBIX
npobiemM

0) 6a30BBIC UCCIIEIOBATEILCKHE ICHCTBHS:

-BJIAJZICTh HABBIKAMH YUCOHO-HCCIIEI0BATCIBLCKOW U MPOSKTHON
JISSITeIbHOCTH, HABBIKAMHE Pa3peIIeHuUs MpooiieMm;

-BBISIBJISITH IPUYMHHO-CIICACTBEHHBIC CBSI3H U aKTYaIU3UPOBATh
3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHS, HAaXOIUTh apryMEHThI
JUTSl IOKA3aTeIbCTBA CBOUX YTBEPXK/ICHNUH, 3a/1aBaTh IapaMeTphbl U
KPUTEPUH PELICHHS;

-aHAJIM3UPOBATH TIOYICHHBIC B XOJIC PEIICHHUS 3a1a9d
Pe3yIbTaThl, KPUTHIECKH OLICHUBAThH UX JJOCTOBEPHOCTH,
MPOTHO3MPOBATH U3MCHEHUE B HOBBIX YCJIOBHUSX;

- YMETh IEPEHOCUTh 3HAHUSI B [TO3HABATEIILHYIO U PAKTHYCCKYIO

-BJIQJIETh METOJIaMH JIOKa3aTeNbCTB, AITOPUTMAMH PELICHU 3a71ad;

-yMeHHe (OPMYJIUPOBATh ONPENeNICHHs, aKCHOMBI H TEOPEMBbI, IIPHMEHSTh
UX, IPOBOJMTH JJOKa3aTeIbHbIC PACCyKICHHS B XOJIC PEIICHHS 33/1a4;

- yMeTh ONepHpOBaTh IOHATHSIMHU: CTEIEHb YHCIa, JIorapudM 4YHCIa;
YMEHHE BBITIONHSATH BHIYUCICHNE 3HAUEHUH U MPeoOpa3oBaHusl BBIPAKECHUI
CO CTemneHsIMU U Jiorapudmamu, npeoOpa3zoBaHus IPOOHO-pALMOHATBHBIX
BBIPAKEHUH;

- YMeTb OIEpHUpOBaTh MOHATUSAMH: pALUOHANBHBIC, HPPALHOHAIBHBIE,
MOKa3aTebHbIe, CTEIEHHBIC, JIOTapu(PMHUUIECKHE, TPUTOHOMETPHUYECKHE
YpaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI;

- yYMETb OIIEpUPOBaTH MOHATUSAMH: (YHKIHS, HENpepbIBHAS (QYHKIHS,
MIPOM3BO/IHAS, TIEPBOOOpa3Hast, ONpe/IeJICHHBINH HHTErpall;

-yMeTh HaXOIUThb TPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIMH, HCIIOIb3Ys
CIpaBOYHBIE MaTEPHAIIbI;

- HCCeNOBaTh B MPOCTEHINNX Ciy4yasX (GYHKIAM Ha MOHOTOHHOCTB,
HAaxOAUTh HAHOOJIbIIME M HAUMEHBIINE 3HaYeHHs (yHKIHH;
-CTpOUTh  TpadiKM  MHOTOWICHOB C  HCIOJIb30BaHUEM
MaTeMaTHYeCKOro aHaJK3a;

-IIPUMEHSTH POM3BOHYIO NPU PEIICHUH 33134 Ha BHXKCHUE;
-pelath  MPaKTUKO-OPHEHTHPOBAHHBIE 3aJayd Ha HauOonplMe U
HaMMEHBIIINE 3HAYCHUsI, Ha HAXOXKICHUE MYTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEpUpPOBATh MOHATUSMH: palMOHaIbHasT QYHKIHS, TOKa3aTeIbHas
hyHKIHA, CTeTIeHHAast ¢byHKIHS, norapupMIgecKas ¢byHKIHS,
TPUTOHOMETpHYECKHe (QyHKINHU, 0OpaTHBIE (HYyHKIIHM;

-yMEHHE CTPOUTH TpaMKH M3ydEHHBIX (YHKIMH, UCIIOIB30BaTh rpaduku
NP H3y4YSHUH MPOLECCOB M 3aBUCUMOCTEH, MPH PELICHUH 3a1a4 U3 JPYruX
yueOHBIX PEMETOB U 3a/1a4 U3 PETbHOMN KHU3HU;

-BBIp@XaTh (YOPMYJIaMH 3aBHCUMOCTH MEXK/Y BEJIMUMHAMM;

- yMeTh pemiath TEKCTOBbIE 3a/laud pasHbIX THUMOB (B TOM YHCIE Ha
MPOLIEHTHI, JIOJIM M 4YacTH, Ha JBIKEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 3a/ladyd U3 OONACTH YIpPABJICHUS JUYHBIMA H CEMEHHBIMH
(huHAHCAMN);

-COCTaBJISITh BBIPQKEHMS, ypPaBHEHMS, HEPABEHCTBA W WX CHCTEMBI IIO
YCJIOBHIO 3aJlaul, HCCIICNOBATh IMONYyYEHHOE pEILICHHE W OLCHUBAThH
IpaBJOIO0A00HOCTD PE3yIbTATOB;

-yMETh OIIEpUPOBATh IOHATHSIMHU: CpejHee apu(MEeTHUecKoe, MeJnaHa,

armapara
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00J1aCTH KU3HEAEATENLHOCTH,

-yMEeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX
obacrei;

-BBIJIBUTATh HOBBIC MJICH, MIPE/JIaraTh OPUTHHAIBHBIC TOAXObI U
pelieHus;

U CHOCOOHOCTH HUX MCIOJL30BAHUS B II03HABATEILHON U
COIMATIbHOMN TPAKTHUKE

HauOoJblllee U HaWMEHbIIee 3HAYEHHs, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOPa;

-yMETh W3BJIEKaTh, WHTEPIPETHPOBATh MH(POPMAIHIO, HMPEACTABICHHYIO B
TabnuIax, Ha AWarpammax, rpadukax, OTpaXkalollyl0 CBOIMCTBA pealbHBIX
IPOLIECCOB U SIBJICHUI;

-IPECTaBISATh HHPOPMAIINIO C TOMOIIBIO TabJIHIl U AUATPAMM;
-HCCIeI0BATh CTaTUCTHUYECKUE JaHHbIE, B TOM 4YHUCJIE C TNPUMEHEHHEM
rpadguYecKuxX METOJIOB U AIIEKTPOHHBIX CPEJICTB;

- YMETh OIEepUPOBATh MOHATUSAMHU: CIyYalHBIN OMBIT U CiIydailHOE COOBITHE,
BEPOSTHOCTh CIyJaHHOTO COOBITHS, -yMEHHE BBIYMCIATH BEPOSTHOCTH C
UCTIONIb30BaHUEM IpadHIECKUX METOJIOB;

-IIPUMEHATH  (OPMYJBI  CIOKEHHS W  YMHOXKCHHS  BEpPOSITHOCTEH,
KOMOMHATOpHBIE (DaKThl M (OPMYJIBI IPH PEIICHUH 3a/1a4;

-OLICHUBATh BEPOSATHOCTU PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMU
BEITMYMHAMU;

-yMEHHE NPHUBOJUTH NPHMEPHl TPOSBICHHSA 3aKOHA OONBIINX YHCET B
MPUPOJHBIX M OOIECTBEHHBIX SBJICHHSIX;

- yMeTb ONEpPHpPOBaTh NOHATHAMH: TOUYKA, NpsAMas, IUIOCKOCTS,
OPOCTPAHCTBO,  ABYIPaHHBIl  yroll,  CKPEIIUBAIOIIMECS  MPSMBIE,
HapayIeIbHOCTh U MEPHEeHAUKYISIPHOCTh NPSAMBIX M IUIOCKOCTEH, yTol
MEXJYy MNPSAMBIMH, Yrol MEXAy MpsSMOHl U IUIOCKOCTBIO, YIOd MEXIY
IJIOCKOCTSIMU, PAacCTOSHHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHUE MEKIY
HPSIMBIMH, PACCTOSIHUE MEKIY INIOCKOCTSIMU;

-YMEHHE UCTIONb30BaTh MPH PEIICHUHU 33a]a4 U3ydeHHbIe (DaKThl U TEOPEMbI
IUTAHUMETPHH;

-YMEHHUE OLIEHUBATh Pa3Mephl 0OBEKTOB OKPYKAIOIIETO MHUPA;

- yMeTb  ONEpUPOBaTb  MOHATUSMH:  MHOTOTPAaHHHK,  CEYECHHE
MHOTOTpaHHHKa, KyO, Hapajulelienumne], NpHu3Ma, nupamuja, ¢urypa u
MIOBEPXHOCTh BpAICHUs, IUIMHAP, KOHYC, map, cdepa, cedeHUs: (GUrypsi
BpallleH!s], IUIOCKOCTh, Kacalomascsi cepbl, IUIMHAPA, KOHyCca, IUIONMaIb
MOBEPXHOCTH IHPaMUBI, MIPU3MBI, KOHYycCa, LUIMHApPA, IUIOIWAnb chepsl,
o0beM Ky0a, MpPSIMOYTOJBHOIO NapauleNieNuIea, MUPAMUIbBI, [PU3MBI,
LWIMHJIpA, KOHYCa, 111apa;

-yMEeHHE H300pakaTh MHOTOTPAHHWKH W TIOBEPXHOCTH BpAIICHUS, HX
CeYeHHs OT PYKH, C MIOMOLIBIO YEPTEIKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB;

-yMEHHE Paclo3HaBaTh CHMMETPUIO B IPOCTPAHCTBE;

- YMEHHE paclo3HaBaTh IPABUIIbHBIE MHOTOTPAaHHUKY;

-yMETh OINEPUPOBATH HOHITUSIMU: JBIXKEHHUE B IPOCTPAHCTBE, MOJOOHBIC
(hUrypsl B IPOCTPAHCTBE;

- UCIONb30BaTh OTHOILIGHHE IUIOLIAJied IOBEpPXHOCTEH U 00BEeMOB
MOTI00HBIX (PHUTYp TIpH pelIeHUH 3a1ad;




- YMeTh BBIYHCISATH F€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJ, IUIOIAMb,
0o0BeM, IUTOIAAb TOBEPXHOCTH), WCIONB3Ys W3Y4YEeHHBIE (QOPMYNBI U
METOJIBI;

- YMETh OINEpUpPOBATh TOHATHIMH: NPSIMOYTOJbHAs CHUCTEMa KOOpAWHAT,
KOODIWHATBl ~ TOYKH, BEKTOpP, KOOPIAMHATHI  BEKTOpa, CKAIIPHOE
MIPOM3BEACHHUE, YTOJl MEXIy BEKTOpPaMH, CyMMa BEKTOpPOB, IPOU3BE/ICHHE
BEKTOpa Ha YUCIIO;

-HaXOIUTh C TOMOIIBI0 HM3YYEHHBIX (OPMYNl KOOPIUHATHI CEpeIUHbBI
OTpE3Ka, paCCTOAHUC MEKAY ABYMSA TOUKAMU,

- YMETb BHIOMpATh MOAXOSIIMH M3yYCHHBIH METOJ AJISI PEIICHMS 3aIatH,
pacmo3HaBaTh MaTeMaTHdeckue (aKkThl M MaTeMaTHYECKHE MOJEIU B
MIPUPOJTHBIX M OOIECTBEHHBIX SBJICHHSIX, B HICKYCCTBE;

-yMEHHE NPUBOANTH MPUMEPHl MAaTEMaTHYECKHX OTKPBITHH POCCHHCKON M
MHUPOBOH MaTeMaTH4YeCKOi HayKH.

- yMeThb ONEpHpOBaTh IOHSATHSMH: ONpEIeICHHE, aKCHOMa, TeopeMma,
CIIE/ICTBHE,  CBOMCTBO, TpH3HAK, JOKAa3aTeNbCTBO, PAaBHOCHJIBbHBIC
(hopMyJIUpOBKH;

-yMeHHE (QOpMYIHpOBaTh OOPAaTHOE W MPOTHBOIOJIOXKHOE YTBEP)KACHHE,
NPUBOAWTH  HPUMEPHl M KOHTPIPUMEPHI,  HCHONB30BaTh  METOJ
MaTeMaTHYeCKON WHITYKINH;

-IIPOBOJUTH JIOKa3aTeIbHbIE PAcCyXXICHUS MPH PELICHUH 33/1a4, OLIeHHBATh
JIOTMYECKYI0 NPaBHIBHOCTh PacCyKJICHNH;

- YMETbh ONEpUpPOBATH HMOHITUSIMU: MHOXKECTBO, ITOJIMHOXKECTBO, OINEpaln
HaJl MHO>XKXCCTBaAMU,

-YMEHHUE HUCIIOJIb30BaTh TeOpeTHKOMHO)KeCTBeHHBIﬁ armapar aJis OrmMvcaHus
pEanbHBIX TPOIECCOB W SIBICHUH NPH PEIICHWH 337ad, B TOM YHCIE M3
JIPYTHX Y9eOHBIX IPEIMETOB;

- YMETh OIIEpUPOBATh MOHATHAMU: Ipad, CBSI3HBINA Tpad, 1epeBo, MUK, rpad
Ha IUIOCKOCTH;

-YMEHHE 33]1aBaTh U OMHCHIBATh Ipadbl pa3IMuHBIMU Crioco0aMu;
-MCIOJIB30BaTh Tpadbl IPH PEILICHUH 33/1a4;

- YMETH CBO60}IHO OICPUPOBaTh MNOHATUAMHU: COUCTAHUC, TCPECTaHOBKaA,
YHUCJIO COYETAaHWH, 4YHCIO TIepecTaHoBOK; OuHOM HbioTOHa; yMmeHwue
MIPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCy>KACHHS IS PELICHHS 3a1a;
-yMETh OIEPUPOBaTh TOHATHAMH: HATYpalbHOE YHCIO, IEJI0€ YHUCIIO,
OCTaToOK II0 MOIYJIO, PAIMOHAJIBHOE YHCIO, HPPAIMOHAIBEHOE YHCIIO,
MHO)KECTBa HAaTYPAIbHBIX, IIEJIbIX, PAMOHATIBHBIX, AEHCTBUTEIBHBIX YHCET;
-yMEHHE WCIOJIb30BAaTh TPHU3HAKK JIETMMOCTH, HAMMEHBIINH 0Ommi
JIeTIUTENb 1 HauMeHblIee ob1iee KpaTHoe, aaroputM EBkinaa npu pemeHun
3a/1ay;

- 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIITUOHHBIMU CUCTEMAaMU CUUCIICHUS,

- _yMeThb CBOOOJHO OICPHPOBATh TOHATHAMH: CTENEHb C  IEIBIM




MOKasaTeseM, KOpEHb HATypallbHOM CTEleHH, CTeNeHb C pPalMOHaIbHBIM
MIOKa3aTeIeM, CTEIEHb C ACHCTBUTEIBHBIM (BEIIECTBEHHBIM) MTOKA3ATEIEM,
norapru(M 4rcia, CHHyC, KOCHHYC U TaHTCHC IIPOU3BOJIBHOTO YUCIIA;

- yMeTb OINEpUpoBaTh HOHATHUSMH:  TOXIECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEpaBEHCTB, paBHOCWIFHOCTb YPaBHEHHWIl, HEPaBEHCTB W  CHCTEM,
panuoHabHbIE, UppaloHaJIbHEIE, I0Ka3aTeJbHBIE, CTETICHHBIE,
J'[OFapI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPUUCCKHUE YPAaBHCHUA, HCPAaBCHCTBA U
CUCTEMBI;

-YyMEHHE pEIIaTh YypPaBHEHHs, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO
pa3IUYHBIX TIPHEMOB;

-pemarb ypaBHEHHS, HEPAaBEHCTBA M CUCTEMBI C ITapaMeTPOM;

- TPUMEHSTh YypaBHEHMs, HEPABEHCTBA, WX CHUCTEMBl ISl pEIICHUS
MaTeMaTHYEeCKHX 3a/a4 ¥ 3aJa4y U3 pa3iIMuHbIX 00JacTeil HAyKH U pealbHON
JKU3HU;

-yMeTh CBOOOJIHO ONEpUpOBaTh MOHATUSAMH: rpaduk (QyHKIWHM, oOpaTHas
(dyHKUMsI, KOMMO3ULUsT (YHKUMHA, JUHEHHas (QYHKUUs, KBaJpaTU4YHAs
¢dyHKIHA, CTEIECHHAs GbyHKIHSA c LEITBIM MOKa3aTeleM,
TpUTOHOMETpHUYeCcKHe QYHKINH, 0OpaTHBIE TPUTOHOMETPHUIECKHE QYHKITUH,
ToKazaTesbHas 1 JjorapudmMudeckas QyHKIIH;

-yMEHHE CTPOUTh Trpaduku (QYHKIHMHA, BBIIONHATE HpeoOpa3oBaHMS
rpadukoB QyHKIHIA;

-yMEHHE HCHONb30BaTh Trpaduku (GYHKOMHA Uil M3Y4YeHHs IPOIECCOB M
3aBHCHMOCTEH MpH PEIIeHUH 3a1ad U3 JPYTHX y4eOHBIX NpPEAMETOB U U3
peanbHOM KU3HU;

- BBIpakaTh (JOPMyJIaMHU 3aBUCHMOCTH MEXIY BETHIMHAMH;

-yMEHHE CBOOOJHO OIEPHPOBATh MOHATHAMH: YETHOCTh (DYHKIUH,
MEepUOANYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTBH
(yHKIMH, 3KCTpeMyM (GYHKIHMH, HauOoblllee W HaWMEHbIIee 3HaYCHUS
(yHKIIMH Ha IPOMEXYTKE;

-YMEHHE IIPOBOINTH UCCie0BaHNe (QyHKINHY;

-yMEHHE HCIIONb30BaTh CBOWCTBA M Tpauku GYHKUMH JUIS pELICHUs
YpaBHEHUIA, HEPABEHCTB M 33/1a4 C apaMeTpamu;

-M300paxkaTb HAa KOOPAUHATHOW TUIOCKOCTH MHOXKECTBA  PEIICHHN
YpaBHEHHH, HEPABECHCTB U MX CHUCTEM;

- yMeTb CBOOOJHO OIEPHPOBATH TOHATHSIMHU: TIOCIEIOBATEIHLHOCTD,
apugMeTHyecKas IpOrpeccus, TeoOMeTpryecKasl Iporpeccusi, OECKOHEYHO
yOBIBaroOIas reoMeTpU4ecKast IpOrpeccus;

-yMEHHE 3aJaBaTh IIOCIEAOBATEIILHOCTH, B TOM WYHCIE C IIOMOILBIO
PEKYPPEHTHBIX GOPMYIT;

- YMETh OIEPUPOBAThH MOHATHUSMH: HENPEPbIBHOCTh (DYHKIUH, aCUMIITOTHI
rpaduka GyHKIMK, TepBas W BTOpas TNpom3BojmHAas  (QyHKIHWH,




TCOMETPHYCCKUI M (U3NUYECKUN CMBICT MPOU3BOIHON, MepBOOOpa3Has,
ONPEICIICHHBIN UHTErpa;

-yMEHHE HaXOJUTh ACHMITOTHI rpaduka QyHKINY;

-yMEHHE BBIYHCIATH IIPOM3BOJIHBIC CYMMBI, NMPOW3BEACHHS, YacTHOTO M
KOMITO3MLMK (pyHKIMH, HaXOQWTh ypaBHEHHWE KacaTelbHOM K Tpaduxy
dhyHKIHY;

- YMEHHE HCIIOJIb30BaTh MPOM3BOJIHYIO JJIsI UCCIENOBAHMS (YHKIMH, JUIs
HaXOXIACHUA HAWIYYIIEro peumeHusA B MNPUKIAAHBIX, B TOM YHCIIC
COINMAJIBHO-3KOHOMHYCCKHUX H q)HSH‘IeCKI/IX 3ajgadax, I OHNpeACJICHUA
CKOPOCTH M yCKOPECHHS;

-HaXxOAUTb IUIONIAIN U 00BEMBI (GUTYD C TOMOIIBIO HHTETPANa;

-IIPUBO/IUTH TPUMEPHl MAaTEMaTH4eCKOT0 MOJEIUPOBAHUS C TOMOIIBIO
U depeHINaTbHBIX YPaBHEHUH;

- YMETb OIEPUPOBATH IMOHSATHSMH: KOMIUIEKCHOE YHCIIO, COIPSIKCHHBIC
KOMIUIEKCHBIE 4YHMCIla, MOXYJb M apryMEHT KOMIUIEKCHOro yucia, (opma
3aIlTMCH  KOMIIJICKCHBIX YHCCII (FeOMeTpI/IquKaH, TPUTOHOMCTPHUYIECCKAsA U
anreOpanyeckas);

-yMETh IIPOM3BOAWTH apH(PMETHUECKHE MOEHCTBUSI C KOMIUICKCHBIMHU
YHCIIaMH;

-TIPUBO/INTH PUMEPHI NCTIOJIb30BAHMSI KOMIUIEKCHBIX YHCE;

- yMeThb CBOOOZHO OIEPUPOBATH MOHATUSAMH: CpelHee aph(pMeTHIecKoe,
MelnuaHa, HauOoJblliee M HaWMEHbIee 3HA4YEHHs, pa3Max, IHCHepCHus,
CTaHAapTHOE OTKJIOHEHHUE JUIsl OIIMCAHMUS YUCIIOBBIX JaHHbIX;

-YMEHHUEC HCCIEA0BAaTh CTATUCTUYECKUC HOAaHHBIC, B TOM 4YHUCIC C
MPUMEHEHNEM IrpapuIecKuX METOJIOB M DJIEKTPOHHBIX CPEICTB;
-Tpa)MUeCKH  MCCIEAOBaTh COBMECTHBIC HAOMIONCHHS C  IOMOIIBIO
JluarpaMM pacCceuBaHUs U JINHEHHOW peErpeccuy;

- YMETh HaXOAWUTh BEPOSATHOCTH COOBITHI C MCIIOIb30BaHUEM IpauiecKux
METO/IOB;

-MPUMEHSATh Ul pelleHusl 3anad (GopMynbl CIIOXKEHUS W YMHOXCHHS
BEPOSTHOCTEH, (opMyily TOJHOH BeposTHOCTH, (opmyiny bepHymin,
KOMOHMHATOpHBIE (haKThl 1 POPMYIIbI;

-OCHUBATH BEPOATHOCTH PCaJIbHBIX CO6I)ITI/II\/II;

-YMEHHE ONEpHpPOBATH NMOHATHAMH: CIIydaiHas BEIWYHMHA, PACIpECICHNE
BEPOSTHOCTEH, MAaTEeMaTHIECKOE OKHIAHWE, IUCIEPCHsl W CTaHIApPTHOE
OTKJIOHEHHUE CIIy4aifHOM BEIMYHMHBI, (QYHKIIUH paclpeaeieH s 1 TNIOTHOCTH
PaBHOMEPHOT0, IT0KA3aTEIHbHOTO M HOPMAJILHOTO pacipeieIeHH;

-YMEHHUE HCIOJIb30BaTh CBOMCTBA N3YYEHHBIX paclpe/iesieHHi ISl PeIIeHUs
3ajay;

-3HAKOMCTBO C ITOHATHSIMM. 3aKOH OOJIBIIMX YHUCCJI, MCTObI BBI60pO‘IHLIX
HCCJICIOBaHU;

-YMEHHE TIPHBOJUTH IPUMEPHI TPOSBICHHUS 33aKOHA OOJIBIINX YHCENT B




MPUPOJHBIX U OOIECTBEHHBIX SBJICHHSIX;

- YMeTb CBOOOJHO ONEPHPOBATH IOHATUSIMHU: TOYKA, NpsMas, IIOCKOCTb,
HPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH yroi, JABYIpaHHBIA yrod,
TPEXTPaHHBIH YToJI, IepeceKaroNecs], MapaulelbHbIe U CKPEIUBAIOIINECS
HpsIMBIE, APATICIBHOCTE U MEPICHIUKYISPHOCTh MPSAMBIX M TUIOCKOCTEH,
YToJl MEXIy MPSIMBIMH, YTOJ MEXKIY NMPSIMOH U TUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh NPH PEIICHWH 3a/ad W3y4YEeHHbIC
(haKThI ¥ TEOPEMBI TNIAHUMETPUH;

-YMEHHUE OLIEHHBATh Pa3Mepbl 00bEKTOB B OKPYIKAIOLIEM MUPE;

-yMeHHe OIIePHPOBATH TOHATHAMH: MHOTOTPaHHUK, ceyeHne
MHOTOTPaHHHUKA, IPaBWIIBHBI MHOTOTPaHHMK, IIPH3Ma, NHpaMuIa, Gpurypa
W TIOBEPXHOCTH BpAIllCHMS, LWINHAD, KOHYyC, Imap, cdepa, pasBepTka
MOBEPXHOCTH, CEYCHHUs KOHyca M LIJIMHIpPA, MapajUlelibHbIe OCH WIIH
OCHOBAHHIO, CEUEHHE Iapa, IUIOCKOCTb, Kacaromascs cdepsl, HUIMHIpA,
KOHY(Ca;

-YMEHHE CTPOUTHh CEUCHHWE MHOTOTPaHHHMKA, M300pa)kaTh MHOI'OIPaHHHKH,
(urypsl U OBEPXHOCTH BpAILEHHUS, UX CEYCHHsI, B TOM YHUCIIE C TOMOIIBIO
ANIEKTPOHHBIX CPEJCTB;

-yMEHHE IPUMEHATh CBOMCTBAa T€OMETPHYECKHX (HUIYp, CaAMOCTOATEIHHO
(hopMyITMpOBATH ONpENETICHUS N3ydaeMbIX (DUTYp, BBIIBHIaTh THIIOTE3BI O
CBOICTBaX W NpPU3HAKaX TIEOMETPHYECKHX (GHryp, OOOCHOBHIBATH HJIH
OTIPOBEPTaTh UX;

-yMEHHE TPOBOJUTH KIACCU(PHUKALMIO (UTYp 110 Pa3IM4YHBIM IpU3HAKaM,
BBITIOJHATH HEOOXOIMMBIE JIOTIOJTHUTEBHBIE TOCTPOCHHS;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATHSAMH: IUIOMIAAb (UIYPbI, 00beM
(GUrypsl, BeIMYMHA yTiia, PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
MEXIy NPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH, IUIOIAnb cepbl,
TUTOIIa b TIOBEPXHOCTH MUPAMMIBI, TPU3MBI, KOHyca, IHIMHApa, 00beM
Ky0a, IPSIMOYTOJILHOIO Mapajuieseuie1a, THPaMUAIbL, IPU3MBIL, [IHITHHIPA,
KOHYyca, 11apa;

-yMEHHUE HaXOJUTh OTHOLIEHUE 00HEMOB ITOI00HBIX PUTYD;

- yMeThb CBOOOJHO OIEPHUPOBATh TOHSTHSIMHU: JBWKEHHE, MapayjieibHbIA
MEepeHoC, CHMMETpUsi Ha IUIOCKOCTH W B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue Moxo0us, MoK00HEIEe PUTYPHI;

-yMEHHE pacliO3HaBaTh paBHBIE W IONOOHBIE (GHIYpHl, B TOM YHCIE B
NIPUPOJIE, UCKYCCTBE, apXUTEKTYPE;

-yMEHHE  HCIIONb30BaTh  TI'GOMETPUYSCKHE  OTHOIUCHUS,  HAXOIHTh
reOMEeTPHUYECKHE BEJIMYHMHBI (JAJIMHA, YTOJ, IUIONab, 00bEM) MPU PEIICHUH
3a7a4 U3 IPYruX y4eOHbIX MPEIMETOB U U3 pealbHOM )KU3HH;

- yMeTh CBOOOJIHO OIEPUPOBATH TMOHSATHSIMH: IPSIMOYTOJIbHAS CHCTEMa
KOOPJMHAT, BEKTOpP, KOOPIUHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOpPOB, TPOW3BEJCHHE BEKTOpPa Ha YHCIO, PA3IOXKEHHE BEKTOpa II0
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0asucy, CKaJsIpHOE MTPOM3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YOI MEXIY
BEKTOPaAMH;

-YMEHHUE HCIONb30BaTh BEKTOPHBIN M KOOPIMHATHBIA METOJ AJSI PEIICHUS
TEeOMETPUYECKHX 3334 U 3a]1ad APYTHX YUeOHBIX IPEIMETOB; OIIEPHPOBATh
MOHATHSIMU: MaTpula 2x2 u 3x3, onpenenurenb MaTpULbl, FEOMETPUUECKUN
CMBICTI OTIPEIEITUTENS;

- yMeThb MOJEJIUPOBaTh pEAIbHbIE CUTYallUM Ha S3bIKE MAaTEeMAaTUKU;
COCTaBIIATh BBIPAKEHHS, ypAaBHEHHS, HEPAaBEHCTBA M HX CHCTEMBI IIO
YCIIOBUIO 3aJlauH, UCCIEJOBaTh MOCTPOEHHBIE MOJEIM C HCHOJIb30BaHUEM
ammapara anreOpsl, HHTEPIPETHPOBATh MOIYyUCHHBIN PE3YIIbTaT;

-CTPOUTh MAaTEMAaTHYECKUE MOJIENU C MOMOMIBI0 T€OMETPHUCCKHUX MOHATHI
U BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH NIPAKTUYECKHE 3aJ]aul;

-COCTaBJISITh BEPOSITHOCTHYIO MOJICNIb M WHTEPIPETHPOBATh MOITYYEHHBIH
pe3ynbTar;

-pemiate MNpPUKIAJHBIE 33a4d CPEACTBAMH MAaTEMaTHYEeCKOro aHaliu3a, B
TOM YHCIIE COLUATbHOIKOHOMUYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHHUE BBIOMPATh MOAXOAAIIMNA METOJ Ui peIeHHs 3aAa4K; TOHUMAaHNE
3HQYUMOCTH MAaTEMaTHKH B H3YyYCHWH NPUPOJHBIX M OOIMIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH;

-yMEHHE Paclo3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE,
-yMEHHE NPUBOANTH MPUMEPHI MAaTEMaTHYECKHX OTKPBITHH POCCHHCKON M
MHUPOBOH MaTeMaTHYeCcKOl HayKu

OK 02 Hcnonps30BaTh COBPEMEHHBIE
CpencTBa MOKCKa, aHAIN3a U
MHTEpIpeTanun HHGopManum, u
MH(OPMALMOHHBIC TEXHOJIOTUH IS
BBITIOJTHEHHS 327124
podecCHOHANBHOM JIeSITEEHOCTH

B o01acTi HeHHOCTH HAYYHOTO MO3HAHUS:
-c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOM
MIPAaKTHKH, OCHOBAHHOTO Ha JTNaJIore KyJIbTyp, CIOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO MECTA B MOJIMKYIHTYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3BIKOBOWM M YMTATEIBCKOW KYyJBTYpBI Kak
CpE/ICTBA B3aNMOJICHCTBHSI MEK/Ty JIFOJIbMH ¥ IO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH Hay4YHOH JesTENbHOCTH, T'OTOBHOCTH
OCYILIECTBIISITh IIPOEKTHYIO M HCCIIEA0BATENILCKYIO JEITENLHOCTh
WHIUBHIYalIbHO U B TPYTIIE.

OBgJjiajieHne YHHBEPCAIBLHBIMH YUYe€OHBIMH T03HABATEILHBIMHI
NeliCTBUSIMHU:

B) paboTa ¢ mHpOpMAaIei:

- BIIQIETh HABBIKAMHU MOJYYCHMS HWHPOPMAIWU U3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISTH MOWCK, aHAJIH3,
CHCTEeMaTH3allMI0 ¥ WHTEPIPETalui0 WH(pOPMALUK Pa3IMYHBIX
BUJIOB U (hopM ITpecTaBIeHUS;

- co3maBaTb TEKCTBl B pa3NUuHbIX (opMaTax C y4eTOM
Ha3Ha4YeHWs WHQPOpMAIMM U IIEJIEBOM ayJIUTOPUH, BBHIOMpPAS
OIITHMAJIbHYIO (pOpMY TPECTABICHHS U BU3YaIH3AIIH;

- YMETh OIEPUPOBATH MOHSATHIMU:
pannoHanbHas (DYHKOHA, TOKa3aTeslbHas (QYHKIUSA, CTeTeHHas (QyHKIHS,
norapupmuyeckas (QpyHKIUS, TPUTOHOMETpHYEeCKHe (YHKIUH, OOpaTHbIC
(hyHKIHN;

-yMEHHE CTPOUTH TpauKi M3yYCHHBIX (YHKIUH, UCIIONB30BaTh TpaduKu
IIPY U3yYEHUH TPOLIECCOB U 3aBUCHMOCTEH, NP PEIICHNH 33/1a4 U3 JPYTHX
y4eOHBIX IPEIMETOB U 3a/1a4d U3 PETbHOH KHU3HH;

-BBIp@XKaTh (OPMYJIaMH 3aBUCUMOCTH MEXKY BEJIMYMHAMMU;

- yMeTb ONEpUpOBaTh MOHSITUSIMHU:  TOXIECTBO, TOXJECTBEHHOE
npeoOpa3oBaHWE, YPaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHEHUH U
HEPABCHCTB, PaBHOCUJIBHOCTDH ypaBHeHHﬁ, HEPABCHCTB )4 CHCTEM,
pannoHaIbHbIC, UppALOHATBHEIE, TIOKa3aTeIbHBIE, CTCIICHHBIE,
norapu()MHUYECKHE, TPUTOHOMETPHUYECKHE YypPaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI;

-yMeTh pemarb YpaBHEHHUS,
Ppas3IMYHbIX IPUCMOB;
-pemarh ypaBHEHHUs, HEpPAaBEHCTBA M CHCTEMBI C MapaMeTPOM; MPHMEHSTh
YpaBHEHUsI, HEPABEHCTBA, HMX CHUCTEMBl AN PEIICHUS MaTeMaTHIECKUX
3a/1a4 U 33/1a4 U3 PA3IMYHBIX 00JacTell HAyKH U pealbHOM KU3HH;

- yMeThb cBOOOJHO ONEpPHPOBATh MOHSTHSIMHU: JBWKECHHE, TNapaJIeTIbHbIN

HEPABCHCTBA W CHUCTECMbI C TIOMOIIBIO
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- ONCHHMBATb AOCTOBEPHOCTH, JICTUTUMHOCTH I/IH(I)OpMaI_[I/II/I, ce
COOTBETCTBHE MPABOBBIM U MOPAITBHO-3THYECKUM HOPMaM;

- HCIIOJIb30BATh cpezcTBa nH(pOPMALMOHHBIX u
KOMMYHUKAITHIOHHBIX TEXHOJOTUH B PCIICHHH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX 3a/1a4 ¢ COOJII0JICHUEM
TpeOOBaHUI ASPrOHOMUKH, TEXHUKUA OEC30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHus, MPABOBBIX M OSTHYCCKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30I1aCHOCTH;

- BJIaJICTb HAaBBIKaMH pPACIIO3HAaBaHUA W 3alIUTBL I/IH(i)OpMaI_[I/II/I,
nHpOpPMAITMOHHON 0€30IMaCHOCTH JIMIHOCTH

MEepeHoc, CHMMETpUsi Ha IUIOCKOCTH W B IIPOCTPAHCTBE,
npeoOpa3oBanue Mog00us, MoK00HBIEe PUTYPHI;

-yMeTh pPAacIO3HABATh paBHBIE M MNOROOHBIE (GHUIYpH, B TOM 4HCIE B
NIPUPOJIE, UCKYCCTBE, apXUTEKTYPE;

-yMeTh  HCIIONb30BaTh  IEOMETPUYECKUE  OTHOLICHUS,  HaXOIHTh
reOMEeTPHUYECKHE BEJIMYHMHBI (JJIMHA, YTOJ, IUIONab, 00bEM) NPU PEIICHUH
3a7a4 U3 IpYruX y4eOHBIX NMPEAMETOB U U3 peabHON )KU3HH

HIOBOPOT,

OK 03 ITnaaupoBaTh 1
peann3oBbIBaTh COOCTBEHHOE
npodeccHoHaNnbHOE U JIMYHOCTHOE
pasBuTHE, IPEANPUHUMATEIBCKYIO
JIeSITENILHOCTh B PO ecCHOHaIBLHOM
cthepe, MUCIOIB30BATh 3HAHUS TIO
(hMHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX )KU3HEHHBIX CHUTYalUsIxX

B 06J1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

- Cc(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ATHYECKOTO
TIOBEACHMS;

- CITOCOOHOCTDH OLICHUBATHL CUTyallUl0 U MPHUHUMATh OCO3HAHHBLIC
peILIeHus,, OPUCHTUPYSCh Ha MOPaJbHOHPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE YCTOHYHUBOTO
Oymytero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJAUTEISM H (FUTH) OPyTUM
YJIEeHaM CEMbH, CO3IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATUSL [IEHHOCTEH CEMEHHOW JKM3HM B COOTBETCTBHH C
TpazuuusMu Hapoaos Poccuy;

OBJjaienne yHHBEPCATbHBIMHU PETrYJIATHBHBIMH /1€ CTBUSIMU:
a) cCaMOOpTraHMu3aIlHs:

- CaMOCTOSTENIEHO OCYILECTBIIATh M03HABATENLHYIO
JeSATEeIBHOCTD, BBISIBIISATH MPOOIEMBI, CTABUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJa4d B O0OpPa30BaTEIBHON MEATETBHOCTH U
JKU3HCHHBIX CHTYaIUAX;

- CaMOCTOSITEJIFHO COCTaBJIATh IUIaH pPELICHUs IMpoOJIeMBl C
YUETOM HMEIOLIMXCS PEeCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHHH;

- JaBaTb OLEHKY HOBBIM CHTyaIlllsM; CHOCOOCTBOBAaTh
(hOpMHPOBAHUIO W TPOSBICHUIO IIMPOKOH IPYAUIHMH B Pa3HBIX
o0iacTsaX 3HaHUH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEeIBHBIN
¥ KyJIBTYPHBIA YPOBEHE;

0) CaMOKOHTPOJIb: UCIIOJIL30BATH MTPUEMBI PE(IEKCHH ISl OLIEHKH
CHTYaIlH, BEIOOpa BEPHOTO pELICHUS;

- YMETb OLICHUBATh PUCKHU U CBOCBPEMCHHO MMPUHUMATDL PCHICHUSA
0 MX CHIDKEHUIO;

B) SMOIMOHATBHBIN HUHTEJJIEKT, MpeAnoaranun
c(hOpMHUPOBAHHOCTH:
-BHYTPECHHEH  MOTHBAIIMM,  BKJIIOYAIOMICH  CTpeMJICHHE K

- YMETh ONIEPUPOBATH MOHATHIMH:

palMOHATbHEIE, UppalOHAIbHEIE, MOKa3aTeIbHEIE, CTETIECHHBIE,
norapu(MUYecKrue, TPUTOHOMETPHUECKHE YPAaBHEHUS M HEPaBEHCTBA, HX
CUCTEMBI;

- YMETb ONEepPUPOBATh MOHATHAMU:!

MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKA, KyO, Mapajuienenunes, Ipu3mMa,
nupaMuaa, QGUrypa ¥ MOBEPXHOCTh BpAIICHUS, IIMHID, KOHYC, IIap,
cdepa, cedeHust (UTYpHl BpAILICHHUS, IUIOCKOCTh, Kacaromasicst cgepsl,
IWINHIPA, KOHYyCa, IUIOMIaZh NMOBEPXHOCTH MHUPAMHUIBI, MPU3MBI, KOHYyCa,
LWIMHApa,  iomans  cdeppl, o0beM  Kyba,  IPSIMOYTOJBHOTO
napanienenunesa, TUpaMuIbl, IPU3MBL, UIHHIPA, KOHYCA, 11apa;

-yMEeHHE H300pakaTh MHOTOTPAaHHHKH W TIOBEPXHOCTH BpalICHHs, WX
CEUEHHs OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB;

-yMeTh pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTRE;

-YMETh pacro3HaBaTh IPaBUIbHEIE MHOTOIPAaHHUKH;

- YMETh ONEpUpPOBATH MOHATHIMH: NPSAMOYTOJbHAs CHCTEMa KOOpAWHAT,
KOOpAMHATBl ~ TOYKHM, BEKTOp, KOOpPAMHATBl BEKTOpa, CKaJsIpHOE
IPOU3BEACHUE, YTOJ MEXKAY BEKTOPaMH, CyMMa BEKTOPOB, NPOU3BEICHUE
BEKTOpa Ha YHCIIO;

-HaXOJUTh C TOMOIIBI0 M3YYEHHBIX (HOPMYJl KOOPIUHATHI CepeIHBI
OTpEe3Ka, PacCTOSTHUE MEXIY ABYMs TOUKaAMH
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JOCTHMXKCHUIKO 1CJIIU U ycnexy, OIITUMH3M, HHHUIMUATHBHOCTD,
YMEHHE JIEHCTBOBATh, UCXOJS U3 CBOMX BO3MOKHOCTEN;

- SMIIaTHH, BKJIIOYAIOILCH CIIOCOOHOCTD IMOHUMATh
SMOLIMOHAIIBHOE COCTOSIHWE JIPYTUX, YYHUTBIBaTh €ro IMpH
OCYILECTBIICHIH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHHUIO;

- COLMAJbHEIX  HABBIKOB,  BKJIIOYAIOIIHNX
BBICTpaI/IBaTI) OTHOILICHUA C I[pyFI/IMI/I JIIOAbMU,
HPOSIBIISITH HHTEPEC M Pa3peniaTh KOHQIMKTHI

CIIOCOOHOCTE
3a00THUTHCH,

OK 04 D¢ dexTrBHO
B3aUMO/ICHCTBOBATH U paboTaTh B
KOJUIEKTHBE ¥ KOMaH/1e

-TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHIE HaBBIKAMH y4eOHO-HCCIIEI0BATENBCKOM, TPOEKTHOM
U COUMABHOMN JIeATeIbHOCTH;

OgiiaieHne yHUBePCAJbHBIMA KOMMYHHKATUBHBIMHA
AefCTBUSIMH:

0) coBMECTHAS JIEATEIBHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBa KOMAaHAHON U
WHAWBHAIYATBHOW PabOTHI;

- IPUHUMATH L[€JIU COBMECTHOM JE€SITENBHOCTH, OPTaHU30BbIBATh
Y KOOPJIUHHUPOBATH JEHCTBHSA MO €€ JOCTIXKEHHUIO: COCTABIATh
IUIaH JEUCTBUM, paclpeAeaTh POJIM ¢ YYETOM MHEHUN
YYaCTHUKOB 00CYXIaTh PE3yJIbTaThl COBMECTHOW paboThI;

- KOOPAWHUPOBATH U BBIIOIHATH PadOTy B YCIOBUSAX PEATHHOTO,
BUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBIISITh IO3UTUBHOE CTPATETMUECKOE MTOBEACHUE B
PAa3IMYHBIX CUTYAIHUAX, IPOSBIISITH TBOPUECTBO M BOOOpaKeHNE,
ObITh MHUIIMATHBHBIM. OBJIageHNe YHUBEPCATbHBIMH
peryJIiTHBHBLIMU /ICHCTBUSAMU:

T') IPUHATHE Ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX JII0Jell pu aHamu3e
PE3YNBTATOB AEATENbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTHX JIIOJCH Ha OMINOKY;

- pa3BUBaTh CIIOCOOHOCTH IIOHMUMATh MUP C TIO3UIIUH IPYTOTO
YEJI0BEKa

- YMETh ONIEPUPOBATH MOHATHIMH:

CIlyJyalHBIH OIBIT M CIy4aiiHOe COOBITHE,
COOBITHS,

-YMETb BBIYUCIISTH BEPOSTHOCTH C UCIIOJIb30BAaHUEM I'papUYeCKUX METOIOB;
-IIPUMEHATH  (OPMYJIBI  CIOXKEHHS W  YMHOXKCHHS  BEPOSITHOCTEH,
KOMOWHATOpPHBIE (DaKTHI ¥ (POPMYIIBI IPH PEIICHUH 3a/1aY;

-OLICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJINYNHAMU;

-yMEHHE TIPUBOIUTH IPUMEPHI ITPOSBICHHUS 3aKOHA OOJIBIINX YHCET B
TIPUPOTHBIX ¥ OOIECTBEHHBIX SBJICHUSIX;

- yMeTh CBOOOJHO OIICpPHUPOBATH IOHATHAMH: CTEIEHb C IEJBIM
MoKasaTejeM, KOpPEeHb HATypallbHOM CTENeHH, CTENeHb C paluOHAIBHBIM
MOKa3aTesieM, CTEHEHb C JACHCTBUTEIBHBIM (BELIECTBEHHBIM) IOKa3aTeleM,
norapu(Mm 4Kcia, CHHyC, KOCHHYC U TaHTCHC IPOU3BOJIBHOTO YUCIIA;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATUSAMH: rpaduk (yHKIHH, oOpaTHas
(yHKIMSL, KOMMO3WNWS (YHKUUH, JHMHEHHAs (YHKIOUS, KBaJpaTHIHAS
¢dyHKIHA, CTEIEeHHAs GbyHKIHSA c LEITBIM MOKa3aTeleM,
TPUTOHOMETpUYECKHEe (PYHKIMHU, 0OpaTHBIE TPUrOHOMETpHUYecKre GpyHKINH,
ToKazaTesbHas 1 JjorapudmMuaeckas QyHKIIH;

-YMeTb CTPOUTH rpaduku GYHKIMH, BHIIOIHATH [IPe0oOpa3oBaHus rpaguKoB
(hyHKIHT;

- YMETb HCNONB30BaTh TpadUKH (QYHKIMH AT M3Y4eHHsS IPOLECCOB U
3aBUCHMOCTEH TIPH PEIICHHU 3a/ad U3 JAPYTUX Y4YEOHBIX MPEAMETOB U M3
peanbHOM )KU3HH;

-BBIpXaTh (YOPMyJIaMH 3aBHCUMOCTH MEX/Y BEIHMUMHAMI;

- cBOOOJIHO ONEPUPOBATH MOHATHIMHU:

YETHOCTh (YHKIMH, IEPUOANIHOCTh (DYHKIIMH, OTPaHUYCHHOCTh (DYHKIIUH,
MOHOTOHHOCTh  (YHKIHMH, OSKCTpeMyM (yHKUuHM, HaumOosbliee U
HaMMeHblIIee 3Ha4eHHsI QYHKIMH Ha IPOMEKYTKE;

-YMETb IPOBOJUTH UCCIEIOBAHIE (DYHKIINH;

- YMeThb HCIOJIb30BaTh CBOMCTBA W rpadukn (YHKUUA Ui penieHus
YpaBHEHH, HEPAaBESHCTB M 33124 C apaMeTPaMH;

BCPOATHOCTDH cnyqaiz'moro
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-u300pakaTb Ha KOOPAMHATHOM TUIOCKOCTH MHOMKECTBA  PEIIeHUI
YpaBHEHUH, HEPABCHCTB U X CHCTEM
OK 05. OcymiecTBasITh yCTHYIO U B 00J1acTH 3CTeTHYECKOI0 BOCIIUTAHUSA: - YMETb ONEPUPOBATH MOHATHAMU:
MUCEMEHHYIO0 KOMMYHHKAIIUIO Ha - DCTETMYECKOE OTHOIIEHWE K MHpY, BKIJIIOYAsh ICTETHKY ObITa, | -cpeaHee apuMeTHUecKoe, MenuaHa, HauOoJbllee W HaUMEHbIee
rOCY/IapCTBEHHOM SI3bIKE HAy4YHOTO M TEXHUYECKOro TBOPYECTBA, CIOpTa, TpyJda U | 3Ha4eHHs, pa3Max, AHCIEpCUsi, CTaHIApTHOE OTKJIOHEHHWE YHCIOBOTO
Poccwuiickoii deneparyu ¢ yuerom OOIIECTBEHHBIX OTHOIICHHH; Habopa;

0COOEHHOCTEH COIMAILHOTO U
KYJbTYPHOTO KOHTEKCTA

- CIIOCOOHOCTh BOCHPHUHHMATH pPAa3IMYHbIE BHIBI HMCKYCCTBA,
TPaJWIIMd W TBOPYECTBO CBOETO W JPYTHMX HAPOIOB, OLIYIIATh
SMOLIMOHAIBHOE BO3AECHCTBHE UCKYCCTBA,;

- yOeXIeHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTH M OOIIECTBa
OTEYECTBEHHON0O U MHPOBOTO  HCKYCCTBAa,  3THUYECKHUX
KYJBTYPHBIX TPAAULIUNA U HAPOJAHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBa,
CTpEeMJICHHUE MPOSIBIATH KaueCTBa TBOPUECKON JTMUHOCTH;
OgiiaeHne yHuBepcaJbHbIMHU KOMMYHHMKATUBHBIMHU
NeHCTBUSIMU:

a) oOmmeHue:

- OCYIIECTBIATH KOMMYHHKAIIUK BO BCEX cepax KU3HMU;

- pacmo3HaBaTh HEBEpOATbHBIC CPEICTBAa OOINCHHS, TMOHHMATh
3HAUEHUE COLMAJBHBIX 3HAKOB, pPACMO3HABATh MPEANOCHUIKH
KOH(JIUKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI,

- pa3BepHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHHUS C
KCII0JIb30BaHHUEM SI3BIKOBBIX CPEJICTB

-YMEHHUE M3BIEKATh, HHTEPIPETUPOBATh MH(OpPMALIUIO, IIPEACTABICHHYIO B
TabiMIax, Ha Auarpammax, rpadukax, OTpPaKarollyl0 CBOHCTBA pealbHBIX
MPOLIECCOB U SIBICHUI;

-MPEeACTaBIATh HWHGOPMAIMIO C TOMOMIBI0 TabJIWIl ¥  JUarpamm;
UCCIIEI0BaTh CTAaTUCTUYECKUE JaHHbBIE, B TOM YHUCIE C MPUMEHEHHUEM
rpauYecKuX METOJIOB M AJICKTPOHHBIX CPEJCTB;

- YMETb ONEePUPOBAThH MOHATHAMU:

TOYKa, MpsMasi, IUIOCKOCTb, IIPOCTPAHCTBO, JABYIPaHHBIM  yroi,
CKpEIUBAIOIINECS TPSAMBIE, IAPAJUIEIBHOCTh W MNEPHEHIUKYIIPHOCTD
MNPSIMBIX M IUTOCKOCTEH, YTOJI MEXAY MPSIMBIMH, YTOJI MEXAy MNpsIMON U
IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH, pPAacCTOSHHUE OT TOYKH 10
IUIOCKOCTH,  PACCTOSHHE  MEXKAY  NpPSMBIMH, PAcCTOSHHE  MEXIY
IIOCKOCTSIMU;

- YMETh MCHOJB30BaTh TPH PEUICHUH 33134 W3yYeHHBIC (AKTHl U TEOPEMBI
TUIaHUMETPHHU; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro MUpa

OK 06 ITposBIATE Tpaxk1aHCKO
HNaTPUOTUYECKYIO MO3ULIMIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaAMIIMOHHBIX 00IIEYEI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHU3AINH MEKHAIIMOHAIBHBIX U
MEKPEIUTHO3HBIX OTHOIIEHH,
MPUMEHSATH CTAHJAPTHI
AHTUKOPPYIIUOHHOTO OBEJECHHUS

- OCO3HaHHE OOYYaIOUTIMHUCS
HMJIEHTUYHOCTH;

- [EJCHAIPABICHHOE PAa3BUTHE BHYTPEHHEW MO3HUIUHU JTUIHOCTH
Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HapoJOB
Poccuiickoit  denepaunu, HUCTOPUUYECKMX M HALMOHAJIBHO-
KyJIbTYPHBIX TpAAUIUi, (OPMHPOBAHHUE CHUCTEMbI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYMLUOHHOTO
MHPOBO33PEHUSI PAaBOCO3HAHMS, HSKOJIOTHYECKOW KYJIBTYPHI,
CITOCOOHOCTH CTaBHTh LM U CTPOUTH )KU3HEHHBIE TUIAHBI,

B yacTHu rpajkIaHCKOro BOCIUTAHUS:

- OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX TPaB W OOS3aHHOCTEH,
YBa)XCHHE 3aKOHA U IIPABOIOPSIKA;

- TMPUHATHE TPAJUIMOHHBIX HAIIMOHAIBHBIX, O0IICYETIOBEUCCKIX
TYMaHUCTUYECKUX U

JIEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTH MPOTHBOCTOSNTH  HIEOJOTHH  SKCTPEMH3MA,
HaITMOHAN3Ma, KCeHO()OOUH, TUCKPUMHUHAIIUHN 10 COITHAIEHBIM,
PENUTHO3HBIM, PACOBBIM, HAIMOHAIBHEIM MTPU3HAKAM;

POCCUMCKOW  rpa)JIaHCKOMH

-yMEThb ONEPHPOBaTh MOHSATUSAMM: HPAMOYTrOJbHas CHCTEMa KOOpAMHAT,
KOOPDIWHATBl ~ TOYKHM, BEKTOpP, KOODIAMHATHI  BEKTOpa, CKAIIPHOE
MIPOM3BEACHHUE, YTOJl MEXIY BEKTOPaMH, CyMMa BEKTOpPOB, IPOW3BEICHHE
BEKTOpa Ha YUCIIO;
-HaXO[UTh C TOMOIIBI0 M3YYEHHBIX (DOPMYJl KOOPIMHATHI CEpeIUHBI
OTpE3Ka, paCCTOAHUC MEKAY ABYMSA TOUKAMU,
-yMETh BBIOMPATh MOIXOMASAIIMA W3YYCHHBIH METOI JJIs PCIICHUS 3aJadH,
pacmo3HaBaTh MaTeMaTHdeckue (aKkThl M MaTeMaTHYECKHE MOJENU B
MIPUPOTHBIX M OOIECTBEHHBIX ABJICHHSIX, B HICKYCCTBE;
-yMEHHE NPUBOANTH MPUMEPHl MAaTEMaTHYECKHX OTKPBITHH POCCHHCKON M
MHUPOBOM MaTEMATUYECKON HAYKH.

- yYMeThb ONEpPHUPOBAaTh HOHATUSMM: CIIy4alHBIH ONBIT W Clly4aliHOE
coObITHE, BEPOSTHOCTD CITy4allHOTO COOBITHS;
-YMETb BbIYUCIATH BEPOATHOCTH C UCIIOJIb30BAHUEM rpa(bpmecm/lx MCTOJ0B,
NPUMEHATh  (OPMYJIBI  CIOKEHHMS M YMHOXEHHS  BEPOSTHOCTEH,
KOMOWHATOpHBIE (h)aKTHI ¥ (POPMYIIBI TIPH PEIICHUH 3a/1aY;
-OLICHUBATh BEPOSITHOCTH PEABHBIX COOBITHII;
-3HAKOMCTBO CO CIyJalHBIMH BEIMYMHAMH; YMEHHE IPUBOJMTH IPUMEPHI
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- TOTOBHOCTHL BECTH COBMGCTHyIO JCATCIBbHOCTL B HHTepecax
TpaXIaHCKOTO OOIIecTBa, yJaCTBOBaTh B CaMOYIPABICHHH B
00meo0pa3oBaTeFHON  OpraHW3alid  H  JAETCKO-FOHOIIECKHX
OpTraHU3aIHSIX;

- YMeHHE B3aUMOICHCTBOBATh C CONMAIGHBIMH WHCTUTYTAMH B
COOTBETCTBHUH C UX (PYHKIUAMH U Ha3HAUCHHUEM;

- TOTOBHOCTh K I'YMaHWUTapHOH U BOJIOHTEPCKOH AEATEIbHOCTH;
HanI/IOTI/IquKOFO BOCIIUTAHUA .

- c(OPMHPOBAHHOCTh POCCUHCKOW TPaXKAAHCKOW HICHTUYHOCTH,
MaTpUOTH3Ma, YBaXEHHS K CBOEMY  Hapoay, UyBCTBa
OTBETCTBEHHOCTH Iiepell PoauHol, ropaoctu 3a cBOM Kpail, CBOIO
Poguny, cBOMl S3bIK M KyJNbTypy, HpOLLIOE M HAacTosuiee
MHOTOHAIIMOHAILHOTO Hapoa Poccnu;

- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM,
HCTOPUYECKOMY U NPUPOJAHOMY  HACJIENUI0, TaMSITHHKaM,
TpaguuusM HaponoB Poccum, noctmxeHussiMm Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPYIIE;

- uaedHas yOeXICHHOCTh, TOTOBHOCTh K CITy’)KEHHIO W 3aIllhTe
OtedecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0y;

-OCBOCHHBIC OOYYAIONIMMHUCS MEXKIPEAMCETHBIC TOHATHS U
YHHUBEPCaJIHHBIC y4aeOHbIC JIeACTBUS (perynaTHBHEIE,
MO3HABATEIILHBIC, KOMMYHHUKATHBHBIC);

- CIOCOOHOCTh HMX HCIOJB30BAaHUS B II03HABATEILHOW U
COHHaHBHOﬁ npaKTmce, TOTOBHOCTH K CaMOCTOﬂTeHBHOMy
TUTAHUPOBAHUIO M OCYIIECTBJICHUIO YYeOHOH JIeATENbHOCTH,
OpraHu3an y4eOHOTO COTPYAHWYECTBA C MENAarOTHIECKUMHU
pabOTHMKAMH H CBEPCTHHKAMH, K YYacTHIO B MOCTPOCHHH
WHAWBHIYATBHOW 00pa30BaTebHON TPACKTOPUH;

- OBJIAJICHNE HAaBBIKAMH YY€OHO-HCCIIEOBATEIECKOM, MTPOSKTHOMN
Y COITMAIbHOM JICATEIIbHOCTH

IIPOSABJICHUA 3aKOHa OOJILIIMX YHCET B MNpUPOAHBIX H O6H160TBCHHBIX
ABJICHUAX

OK 07 CopeiicTBOBaTh COXpaHEHHUIO
OKpY Karolleu cpenbl,
pecypcocOepekeHnto, TPUMEHSTh
3HaHUA 00 U3MEHCHUH KIINMATa,
TIPUHIAITEI OEPEeKITMBOTO
MIPOU3BOJICTBA, () (HEKTHBHO
JIeHCTBOBATh B UpE3BbIUAMHBIX
CUTYyAaIHSIX

- HE TPUHUMATH JCHUCTBUSI, MPUHOCAIIME BPEI OKPYXKAroIIeH
cpene;

- YMCTb TIPOrHO3UPOBATH HeGHaFOHpI/IHTHBIe OKOJIOTHYCCKUEC
MOCJIEACTBHS TPEIIPUHAMACMbBIX ACHCTBUI, IPEIOTBPAIIATh UX;
- pacimpuTh OTIBIT JIeATEbHOCTH 9KOJIOTUIECKON
HaTPaBJICHHOCTH;

- pa3pa0aThIBaTh IUIAH PEHICHUS MPOOJEMBI C yYETOM aHalu3a
HMEIOIINXCS MaTeEpHAIbHBIX H HEMATEPHAIbHBIX PECYPCOB;

- OCYILECTBIIATH IIEJIEHANPABICHHBII MMONCK MepeHoca CPEeICTB U
CHIO0CO0OB JeHCTBUS B MPO(HECCHOHATBHYIO CPEAy;

- YMETh NIECPCHOCUTH 3HAHWA B IMO3HABATCIIbBHYIO U IIPAKTUYCCKYIO
00JIaCTH JKU3HEACATEIbHOCTH;

-YMETb ONEPUPOBATH OHSTUSIMU:
(yHKIMA, HempepbBHAA  (DYHKIHS,
OIPEICIICHHBIN UHTErpa;

-yMETh HAXOIUTh TMPOU3BOJHBIC 3JEMEHTAPHBIX (GYHKIHMH, HCIOIb3Ys
CIpaBOYHBIC MATEPHAIIBI,

-MCCJIEIOBATh B MPOCTEHHIMX CiydasX (YyHKIMHM Ha MOHOTOHHOCTb,
HAXOJUTh HAUOOJIBIINE M HANMCHBIIINE 3HAYCHUS (DYHKITHIA,
-CTpOUTh  TpadKM  MHOTOWIEHOB C  HCIOJIb30BaHUEM
MaTeMaTHYECKOTo aHaIIN3a;

-IIPUMEHATh MPOU3BOIHYIO TPH PEHICHWM 3a1ad Ha [BIDKCHHUE, pPeIIaTh
MPaKTHUKO-OPUCHTHPOBAHHBIE 3a/laud Ha HaWOONbIINE W HAUMEHBIIHUE
3HAYCHUS, Ha HAXOXKICHUE ITyTH, CKOPOCTH U YCKOPEHHSI;

MPOM3BOJIHAS,  IePBOOOpa3Hasi,

ammapara
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- npeajaratb HOBBIC IIPOCKTHI, OLECHWBATb HJACU C TO3UIUHU
HOBU3HBI, ODUTUHAIIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

- JdaBaTb OLCHKY HOBBIM CHUTYyalllsIM, BHOCHUTH KOPPEKTUBHI B
ACATCIbHOCTD, OLICHNBATH COOTBETCTBUC PE3YJIbTATOB LICIIAM

- YMCTb ONEPHUPOBATHL MOHATUAMM: JABUIKCHUE B ITPOCTPAHCTBE, HO):[O6HI)IC
(hUTYpHI B IPOCTPAHCTBE;

-HCIIOJIb30BATh OTHOIICHHUE IUIOIA/Iel TOBEPXHOCTEH H 00BeMOB ITOTOOHBIX
¢uryp npu pemeHny 3aaay;

- YMEThb BBIYUCITH F€OMETPHYECKHE BEJIMYMHBI (JUIMHA, Yroj, IUIOIAJb,
o0beM, IUIONIaJ b TOBEPXHOCTH), HCIONB3YsS H3Y4YEHHbIE (OPMYJIbl U
METOJIbI

I1K 4.1. ITlmaauposars paboty
3JIEMCHTOB JIOTHCTHYECKONW CHUCTEMBI

OBiiaieHne YHHBePCAIbHbBIMU Y4eOHBIMH MO3HABATEIbHBIMH
JNeCTBUSIMHU:

- BBUBISITh MAaTEeMAaTHYeCKHE 3aKOHOMEPHOCTH, IIPOBOAUTH
aHAJIOTHH, BCKPHIBATh B3aMMOCBS3M W IPOTHBOpEYHs B (hakTax,
JIAaHHBIX, HAOJIIOICHUSX U YTBEPXKICHHSX;

- JenaTh BBIBOABI C  HCIOJIb30BAHUEM
JACAYKTUBHBIX )44 WHAYKTUBHBIX
YMO3aKJIIOUEHH MO aHaJIOTHH;

- CaMOCTOSTENbHO (GOPMYyIHUPOBaTH OOOOLICHHS W BBIBOJABI II0
pe3ynbTataM — IMPOBENEHHOTO  HAOJIOJEHHUS,  HCCIIEIOBAaHUS,
OILICHUBATh IOCTOBEPHOCTH MOTyUYCHHBIX PE3YIbTATOB, BHIBOAOB U
00001IIeHHH, TPOTHO3UPOBATH BO3MOXXHOE MX Pa3BHTHE B HOBBIX
YCIIOBUSIX;

- aHaJIM3UPOBaTh MH(OPMAINIO, CTPYKTYHUPOBATH €€ C IOMOIIBIO
Tabnuy u cxeM, 0000mmIaTh MOJEIMPOBaTh MaTeMaTHYECKH;
JleNaTh YEpTeXHM M KpaTKue 3alicu 110 YCJIOBHIO 3aJadyH,
oTo0OpakaTh rpaUuecKy, 3aMChIBaTh C MOMOIIBIO (hOPMYIT;
OsJjagenne YHHBepCcaJbHbIMH KOMMYHHKATHBHBIMH
NelCTBUSIMH:

- BOCIIPHHUMATh M (OPMYIHPOBATH CYXKACHHUS SICHO, TOYHO,
TPaMOTHO BBIp@XXaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MTUCbMEHHBIX TEKCTaXx;

- Y4acTBOBaTh B TpYIIOBBIX (opMax paboTsl (0OCyXIeHus,
0o0OMEH MHEHHWH, « MO3TOBBIC HITYPMBI» W JPYyTHE), UCIIOIb3Ys
MPEeUMyIIecTBa KOMAHAHOW W WHAWBHIYAIbHOW pPabOTHI TpHU
pelieHuH 3a/1a4; IUIAHMPOBATh OpPraHU3alMI0  COBMECTHOU
paboThI, pacpefessITh BHIB paboT, TOTOBAPHBATHCS, OOCYKIATh
mporecc M pe3yibTrar paboTel, 0000maTe MHEHHS HECKOIBKUX
JIIoJIeH

OBgJjaienne yHHBEPCATbHBIMHU PeTryJIATHBHBIMH /1€ CTBUSIMU:
- BIIQJIETh HABBIKAMH [TO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS
COBEpIIaeMbIX JICHCTBHUA W MBICIUTEIBHBIX IPOIECCOB , WX
pe3yIbTaTOB; BIAJETh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
npolecca pe3ysbrara pelieHus 3a/1a4u;

- OIICHUBATh COOTBETCTBHE PE3YNIbTaTa IIETH M YCIOBHAM, MEpY

3aKOHOB  JIOTHKH,
YMO3AKIOYEHUH,

- ¢(hOpMHUPOBAHHOCTb MPEACTABICHUH O MAaTeMAaTHKE KaK YaCTH MHPOBOU
KyJbTYyppl U O MECTE€ MATCMAaTHUKU B COBpeMeHHOﬁ OUBHIJIN3allUH, O
Croco0ax OIMCaHMs Ha MAaTEMATHYECKOM SI3bIKE

SIBIIEHUHM peajbHOr0 MUPA,

- ¢(hOpMHUPOBAHHOCTH NPE/ICTABICHUH O MaTeMaTHYECKUX MOHATHSIX

KaK O BaXKHEHIINX MaTeMaTHYECKUX MOJAENSX, MO3BOJSIOIINX ONUCHIBATh U
n3y4yaTb PpasHbIC TMPOUECChI W  ABJICHUA; T[OHUMAHHUE BO3MOXHOCTH
AKCHOMATHUYECKOTO MOCTPOCHUSI MAaTEMaTHYECKUX TEOpuil;

- BIIQJICHWE METOAAMH JOKa3aTeIbCTB M AITOPUTMOB PELICHUS; YMEHHE UX
MPUMEHATH, MPOBOJAUTH OOKA3aTCJIBHBIC PACCYXKACHUA B XOAE€ PCUHICHUA
3aad;

- BIIaJICHNE CTAHAAPTHBIMH NPHEMaMH PEIICHHS PAIMOHAIBHBIX

U HUPPALUOHANBHBIX, MOKA3aTEIbHBIX, CTEHNEHHBIX, TPUTOHOMETPHUUECKHUX
YpaBHEHHH U HEPABEHCTB, UX CUCTEM;

HCIOJIB30BaHUC T'OTOBBIX KOMIIBIOTECPHBIX IIPpOTrpaMM, B TOM YHUCIIC IJIA
MOUCKA MyTH PEIICHUS U WUTIOCTPALUH PEIICHNs ypaBHEHUN 1 HEPABEHCTB;
- ¢(hOpMHUPOBAHHOCTD MPEACTABICHUH 00 OCHOBHBIX MTOHATHSAX,

HACIX U METOaX MaTeMaTHIECKOTO aHAIIN3a;

- BJIQJICHUE OCHOBHBIMHM IOHATHAMH O IUIOCKMX M TIPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (HUTYpax, X OCHOBHBIX CBOWCTBAX; c(hOPMHPOBAHHOCTH
YMEHHS paclo3HaBaTb Ha YEPTEXKAX, MOJENSAX M B pPEaTbHOM MHUpE
TEOMETPUYECKUE ¢burypsr; MIPUMEHEHHE H3Yy4EHHBIX CBOWCTB
reoMeTprueckux (GUryp u Gopmys Uil pelieHus] TeOMETPHUECKUX 3a7ad 1
3aJa4 C MPaKTUYECKUM COJCPKAHUEM;

- c(OpMUPOBAHHOCTD MPECTABICHUN O MPOLECCAaX U SBICHHUAX, MMEIOIINX
BepOﬂTHOCTHBII\/’I XapaxkTep, 0 CTaTUCTHYCCKHUX 3aKOHOMECPHOCTAX B
pearbHOM MHpPE, 00 OCHOBHBIX HOHSTHSIX

JJIEMEHTAPHOM TEOpUM BEPOSTHOCTEM; YMEHHUN HaxOJUTb U OLICHHUBATH
BEPOSITHOCTH HACTYIUICHHSI COOBITMH B MNPOCTEHIIMX MNPAKTHYECKUX
CUTYyaIUsIX 1 OCHOBHBIE XapaKTEPUCTUKH CITy4alHbIX

BEJINYUH;

- BJIaJICHHE HaBBIKAMH UCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM
IIPU PEILICHUH 3a7ad.
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COOCTBEHHOW CaMOCTOSITEIBHOCTH, 3aTpyAHEHHs, JeGUIHTSI,
ommOKHA, TPHOOPETEHHBI  OMBIT;  OOBACHATE  NPHIUHY
JOCTIDKCHUS WM HEAOCTHIKEHHS PE3yIbTATOB ACSATEILHOCTH.
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2. CTpyKTYypa M cojep:xaHue 001eo0pa3oBaTeJIbHOM JUCIMILIMHBI

2.1. O0bem JUCHMILIUHBI U BUABI Y4e0HO padoThI

Buj yueOHoit padoTsl O0bem B
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaMMBbI M CHUNJIMHBI 291
B T.Y.
OCHOBHOE CO/Iep)KaHUE 217
BT. Y.
TeopeTuieckoe o0ydeHue 155
[IPAKTUYECKHUE 3aHATUSA 62
IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE coaep:KaHue (copep:xaHue 56
NPHUKJIATHOTO MOMYJIs1)
BT. ..
TEopeTHYecKoe 00ydeHne 4
MIPaKTUYECKUE 3aHATHUS 52
WHauBuyanbHBIA MPOEKT (1a/HET) -—--
KoHcynpTanum K 3K3aMeHy 4
IIpome:kyTouHast arrecTanus (3IK3aMeH) 14
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2.2. TemaTnyecKkuii mJIaH u CoAcpKaHuE NUCHUITJIUHBI

HaumenoBanue Conep:xxanue yueOHOro Matepuasia (0CHOBHOE H MPo(deccHoOHAIBLHO- Oo0bem ®opmupyembie
pa3aesioB U TeM OPHEHTHPOBAHHOE), 1A00PATOPHBbIE M NPAKTHYECCKHE 3aAHATHS, NPUKJIATHOH 4acoB KOMIIeTeHIIUHN
MOAYJb (IpH HAJMYMH)
1 2 3 4
OCHOBHOe co/iep:KaHue
Pazjen 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 16 OK-01, OK-02,
Tema 1.1 Conep:xkaHue y4e0HOIr0 MaTepuaia OKO03, OK-04,
Lenb u 3anaun MaTeMaTuKy | ba3oBble 3HAHWS ¥ YMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCEAHEBHOM 2 OK-05, OK-06,
IPU OCBOECHHUH JESTELHOCTH. OK-07 IIK 4.1.
CHEMATIBHOCTH Kom0uHMpoBaHHOE 3aHATHE
Tema 1.2 Coaeprxanue yueOHOTro MaTepuaJia
ucna 1 BeruCICHMA. JeiicTBus HAl TOJOKUTENBHBIMU M OTPULIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bbipaenus u JNEeCITUIHBIMH Jpo0siMu. [leiicTBUs co cTeneHs MU, (OpMYJIIbl COKPAILIEHHOTO 2
npeoOpa3oBaHus YMHOMKEHHUS
KomOunupoBanHoe 3anstue
Tema 1.3. ITpodeccrnoHaTILHO-OPHEHTHPOBAHHOE COJIEPKAHME
['eomeTpus Ha IIOCKOCTH Bunel minockux ¢uryp u ux miomaab. [IpakTHKo-opHeHTHPOBAaHHbIE 337a4u B Kypce
TrE€OMETPHUHU Ha TUNIOCKOCTH 2
IIpakTHyeckoe 3aHsATHE
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia
[IponieHTHBIE BHIYUCIICHUS [TpocThie MPOLIEHTHI, pa3Hble COCOObI X BbIuKcIeHHs. CII0KHbIE MPOLIEHTHI 4
IIpakTHYeckoe 3aHATHE
Tema 1.5 Copep:xxanue yueOHOro MaTepuaJia
YpaBHEHHs 1 HEPABEHCTBA Jluneiinble, KBaJpaTHbIe, APOOHO-IMHEIHbIC YPaBHEHUSI U HEPABEHCTBA 2
IIpakTH4yeckoe 3aHsATHE
Tema 1.6 Conep:kanue y4e0HOIro0 MaTepuaJa
Cucrembl ypaBHEHUHN U CriocoObI perieHust CUCTEeM JIMHEHHBIX ypaBHeHHU. [lonsTrs: MaTpuna 2x2 u 3x3,
HEPaBEHCTB onpenenuTesb Marpubl. Meton ['aycca. CucteMbl HETMHENHBIX ypaBHEHUIA. 2
CucremMbl HEPABEHCTB
KoMOnHMpOBaHHOE 3aHATHE
Tema 1.7 Coaep:xaHue y4eOHOro MaTepuaJia
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BxonHoi KOHTpOJIB Brraucnienus u npeodpa3oBanus. Y paBHEHUS M HEpaBeHCTBaA. [ eomeTpust Ha 2
TJIOCKOCTH
KonTponbhas pabora Nel
Pa3pnen 2 [lpsiMble M JIOCKOCTH B MPOCTPAHCTBE 16 OK-01, OK-03,
Tema 2.1. Conep:xanue y4e0HOro MaTepuaa OK04, OK-07
OCHOBHbIE TTOHSTHS [IK 4.1.
CTEPEOMETHH. [Ipenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKA, IPSIMast, IIIOCKOCTb,
PacrionoskeHHe PAMBIX i npocTpaHcTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. Hepecelialomﬂec;l, 7
[LTOCKOCTEii napajuleJibHbIe U CKpelluBatoluecs npsimble. [Ipu3Hak u cBoicTBO
CKpeUIMBaOIUXCs NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI
KomOuHMpOBaHHOE 3aHATHE
Tema 2.2. Coaeprxanue yueOHOTo MaTepuaJia
HapamfeanOCTb TPAMBIX, [TapannensHbie mpsiMas U mockocTs. Onpenenenue. [Ipusnak. CoiicTBa (¢
TIpAMON H IIOCKOCTH, nokasarenscTsoM). [lapanmnensabie miockocty. Onpenenenne. [pmsHak. CBoiicTa
TIocKocTen (c moxazatenbcTBOM). TeTpasap u ero anemMeHThI. [lapannenenurnes 1 ero 3J1€MEHTHI. 4
CBolicTBa IPOTUBOIIOJIOKHBIX IPAHEN U AMaroHajel nmapauienenumnesaa.
[Toctpoenue ceuenuid. Pemenue 3aaau.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJia
HepHeHHHKyMprOCTI’ [lepniengukynspusie npsmeie. [lapamiensHbie npsiMble, TEPIECHAUKYIISPHBIE K
IpAMBIX, IPAMOM M mockocTy. [Ipu3HaK MepreHanKyISpHOCTH NPAMOM U TIOCKOCTH. JJ0Ka3aTenbCTRO.
IIIOCKOCTH, IIOCKOCTCH [lepnenaukynsp u HaknoHHas. [lepnenaukynspusie miockoctu. [Tpusnak 2
NEPIEeHUKYJIIPHOCTHU I10cKocTel. JlokazaTenbecTBo. PaccTosiHYS B IPOCTpaHCTBE
KoMmOuaMpoBaHHOE 3aHATHE
Tewma 2.4. Coaep:xaHue y4eOHOro MaTepuaJia
Teopema o Tpex Teopema o Tpex neprneHauKyIsgpax. JJokasaTeabCTBO. YToJI MeKAY NPSIMOU U
MEPIEHIUKYIAPAX IJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMU 2
KoMOMHMpOBAaHHOE 3aHITHE
Tema 2.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
IlapainenbHeLe, AxcuoMsl crepeoMeTpud. [lepneHauKynsapHOCTb MPSIMON U TUIOCKOCTH,
NICpICHANKYIAPHBIC, MapajuIeNTbHOCTD JBYX MPSIMbIX, IEPICHIUKYISPHBIX TUIOCKOCTH,
CKpELIUBAIOIIKECS NPSIMbIE 4

MEPIECHIUKYISIPHOCTD MJIOCKOCTEH

IIpakTH4yeckoe 3aHATHE
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Tema 2.6.

Coaep:xaHue y4eOHOro MaTepuaJia

Pemenue 3anayu. [Ipsimeie u PacrnionoskeHue npsiMbIX U TUIOCKOCTEH B pocTpaHcTBe. [lepneHIuKyIsipHOCTh U 2
IJIOCKOCTH B IIPOCTPAHCTBE MapaJuIeIbHOCTD MPSMBIX ¥ III0CKOCTeH. CKPEIIMBAIOIIAECS TTPSIMBIC
KonTponbaas pabota No2
Pa3znes 3. KoopanHaTthl 1 BEKTOPbI 10 OK-02, OK-03,
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJia OKO04, OK-07
JlexkapTOBbI KOOPIUHATHI B JlexapToBbI KOOpPAUHATHI B ITpocTpancTBe. [IpocTeiinine 3aqaun B KOOpAUHATAX. IIK 4.1.
npocTpaHcTBe. PaccTosHue PaccTostHre MeX Ty IBYMs TOUKaMH, KOOPJAMHATHI CEPEMHBI OTPE3Ka 2
MEX/1y ABYMS TOUKAMHU. KoMmOuaMpoBaHHOE 3aHATHE
Koopaunatsl cepenunbl
OTpe3Ka
Tema 3.2 Conep:xanue yueOHOro MaTepuasa
BexTops!l B mpocTpaHCTBE.
VIO MEJK/TY BEKTOPAMHL. BexTopsl B ipocTpancTBe. CoKEHNE U BRHIYUTAHHE BEKTOPOB. Y MHOKECHHE BEKTOPA
CKalspHOE MPOH3BEeH e Ha uncio. Kommianapusie BekTopbl. CKalsipHOe POU3BEACHUE BEKTOPOB.
BEKTOOB PasnoxeHue BeKTOpa 1o TpeM HeKOMIUIAaHAPHBIM BeKTOpaMm. KoopauHaTsl BEKTOpa, b
CKaJISpHOE MPOU3BECHNE BEKTOPOB B KOOPIMHATAX, YTOJ MEXy BEKTOPaMH, yToJl
MEXIy TPSMOI ¥ IMJIOCKOCTBIO, YTOJl MEXTY IIIOCKOCTSAMU. Y paBHEHHUE TUIOCKOCTH.
['eomMeTprUYECKUl CMBICT ONPEACIIUTEIIS 2X2
KoMOnHMpoBaHHOE 3aHATHE
Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJleP:KaHNe
HpaKTHKOOpHeHTHpOBaHfH’Ie Koopaunarnas miuockocTs. Beruucienue paccTosiHUM U MI01aiel Ha TIOCKOCTH.
3ajiadi Ha KOOpAMHATHON KonwnuecTBeHHBIC pacueThl 4
TocKocTn IIpakTHyeckoe 3aHsATHE
Tewma 3.4 Coaep:xaHue y4eOHOro MaTepuaJia
Pemenue 3anau. Koopaunatsl | JlekapToBbI KOOPAMHATHI B IPOCTpaHCTBE. BekTOphI B mpocTpancTBe. CII0XKEHUE U
1 BEKTOPHI BBIUNTAHNE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha 4rcio. KoMImaHapHbIe BEKTOPHI.
CkansipHO€ IpOu3Be/IeHUE BEKTOPOB. Pa3noxeHne BeKTopa 1mo TpeM
HEKOMIDTaHapHBIM BekTopaM. [Ipocreiimue 3amaun B koopauHarax. KoopanHaTe 2
BEKTOPA, PACCTOSTHUE MEXKY TOUKaMU, KOOPAMHATHI CEPEANHBI OTPe3Ka, CKAISIPHOE
MIPOM3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MY BEKTOPAMH, YTOJ MEXK]TY
MPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY TNIOCKOCTSIMH
Kontponbnast pabota Ne3
Paznen 4. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GPyHKIUNU 28 OK-01, OK-02,
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Tema 4.1
Tpuronomerpuueckue
(GYHKIUU TIPOU3BOIBHOTO
yria, yncna. Panquannas u
rpajycHas Mepa yria

Conep:xaHue yueOHOro MaTepuasa

Panuannas mepa yrna. [ToBopoT Touku BOKpYT Havasa koopauHat. Onpezernenue
CHHYCa, KOCHYCa, TAHT'€HCA U KOTaHIeHca. 3HaKu CUHYca, KOCUHYCa, TAHT'€HCa U
KOTaHI'€HCA M0 YETBEPTAM. 3aBUCUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT€HCOM OJIHOTO U TOTO XK€ yIJia

KomOunupoBanHoe 3anstue

Tema 4.2 Coaeprxanue yueOHOTro MaTepuaJia

OcHOBHBIE

TPUTOHOMETpPHHUECKHE Tpuronomerpuueckue ToxaectBa. CUHyC, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB O U
ToecTBa. DOPMYITHL - o.. POpMyJIBI IPUBEICHNUS

NpUBeeHU KomOuHmpoBaHHoOe 3aHsATHE

Tema 4.3 Coaep:xanue yueOHOro MaTepuaJia

CuHyc, KOCUHYC, TAaHT€HC
CYMMBI ¥ Pa3HOCTH JIByX
yrioB CUHYC U KOCUHYC
JBOWHOTO yria. PopmyJibl
MOJIOBUHHOTO yIJIa

CymMa u pa3zHocTh cuHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC ¥ KOCUHYC
JBOMHOrO yria. @opmMyiibl oJ0BUHHOTO yria. IIpeoOpa3oBaHus cyMMbI
TPUTOHOMETPUUECKUX (QYHKIMM B IPOU3BEACHHUE U TPOU3BE/ICHUS B CYMMY.
BeipakeHue TpUroHOMeTpHUYeCKUX (DYHKIMNA Yepe3 TAHT'€HC TOJIOBUHHOTO
aprymenra. [Ipeobpa3zoBaHusi IpOCTEUIINX TPUTOHOMETPUYECKUX BhIPAXKEHUN

KOM6I/IHI/IpOBaHHOe 3aHATUC

Tema 4.4
DyHKIMH, UX CBOMCTBA.

CriocoOb1 3amanust pyHKIHIA

Coaep:xaHue y4eOHOro MaTepuaJa

OO6nacTp ornpeesieHUs] © MHOXKECTBO 3HaueHUH QyHKIMHA. YETHOCTD, HEUETHOCTD,
nepuoandHOCTh GyHKIMNA. CiocoOb! 3a1anust GyHKITUN

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 4.5
Tpuronomerpuyeckue
(hyHKIMH, UX CBOHCTBA U
rpaduKu

Conep:xanue y4e0HOro MaTepuaa

OO6nacTp ornpeeieHUs] © MHOXXECTBO 3HAUYCHHUI TPUTOHOMETPUIECKUX (PYHKIIUI.
YETHOCTB, HEYETHOCTH, MEPUOJUYHOCTD TPUTOHOMETPUYECKUX QyHKIMA. CBOHCTBA
U rpaduku QyHKIMHA y = COS X, y =sin X, Yy =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.6

[IpeobpazoBanue rpaduxon
TPUTOHOMETPHUYECKUX
byHKIUH

Coneprxanue y4e0HOro MaTepuaJia

Cxarue u pacTshkeHre TpagukoB TpuroHoMeTpuieckux Gynkuuii. [IpeodbpasoBanue
rpaMKOB TPUTOHOMETPUYECKUX (QYHKLUHN

HpaKaneCRoe 3aHATHE

OKO03, OK-04,
OK-05,
OK-06, OK-07
I[IK 4.1.
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Tema 4.7

Onucanue
MIPOM3BOJICTBEHHBIX
MPOLIECCOB C TOMOIIIBIO
rpaduKoB GyHKIHIA

HpOCI)CCCI/IOHaJIBHO-OpI/IeHTHpOBaHHoe coaecpkanue

Vcnonp30BaHue CBOMCTB TPUTOHOMETPUYIECKUX (QYHKUUI B MPO(HECCHOHATBEHBIX
3aja4ax

HpaKaneCRoe 3aHATHE

Tema 4.8 Coaeprxanue yueOHOTo MaTepuaJia

Obparnbie O6patHbie TpuronomeTpudeckue GyHkiuu. Mx cBoiicta u rpaduku
TPUTOHOMETPHUUECKUE

byHKIIH Komb6unupoBanHoe 3aHsitue

Tema 4.9 Coaep:xanue yueOHOro MaTepuaJia

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Penienue

YPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: MPOCTEHUIINE
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOIALINECS K KBaJPATHBIM, PEIIa€Mble
pa3iIokKEeHNUEM Ha MHOKUTENH, OTHOpOAHbIE. [IpocTelinie TpUroHoMeTpruuecKue
HEPABEHCTBA

KoMOnHMpOBaHHOE 3aHSATHE

Tema 4.10 Coaeprxanue yueOHOro MaTepuaJia

Cucremst CHCTeMBI TIPOCTEHIINX TPHTOHOMETPHIECKNX ypaBHEHHIl

TPUTOHOMETPUUYECKHUX

ypaBHeHwit Kom0uHMpoBaHHOE 3aHsATHE

Tema 4.11 Coaeprxanue yueOHOIro MaTepuaJia

Pemrenne 3agad. OCHOBEI _

TPHTOHOMETPHH. ITpeoOpa3oBaHue TPUrOHOMETPUUYECKUX BbIpakeHuil. Perenue
TpUroHOMeTpHYECKHE TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB B TOM UHCJIE C UCIIOJIb30BaHUEM
byHKIIN CBOMCTB (PYHKIIHII.

KonTponbhas pabota Ned

Paznen 5. KommiekcHble ynuciia

Tema 5.1
KommiiekcHrle uuncia

Coaep:xanue yueOHOro MaTepuaJia

[Tonsitue koMruiekcHoro yucia. ConpskeHHbIe KOMIUIEKCHbBIE YKCia, MOAYJIb U
apryMeHT KOMIUIEKCHOro yucia. dopma 3anucu KOMIUIEKCHOTO YHciia
(reomeTpuueckasi, TPUrOHOMETpHUUECcKasi, anredpandeckas). ApupmeTuueckue
JIEHCTBUS C KOMIJIEKCHBIMM YUCIIaMU

KomOuHMpOBaHHOE 3aHATHE

Tema 5.2

Conep:xkaHue y4eOHOI0 MaTepuaia

OK-01, OK-02,
OKO03, OK-04,
OK-05,
OK-06, OK-07
[IK 4.1.
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HpI/IMeHeHI/IG KOMIIJIEKCHBIX

Bremonnenue PaCUCTOB C MIOMOIIBIO KOMITIJICKCHBIX YHCEII. HpI/IMCpI)I HUCITIOJIBb30BaHHUA

Uucen KOMILIEKCHBIX YHCell 4
IIpakTHyeckoe 3aHATHE
Pazpnen 6. [lpousBognas pyHkium, ee npuMeHeHne 28 OK-01, OK-02,
Tema 6.1 Conep:xanue y4e0HOro MaTepuaa OKO03, OK-04,
1lorsTHE IPOM3BOAHOL. Omnpenenenre YUCIOBON MOCIEA0BATEIBHOCTH U CIIOCOOBI ee 3a1anus. CBoiicTBa OK-05,
Dopmyiibl 1 IpaBuIa YHCIIOBBIX TI0CTIEI0BaTeNbHOCTEH. ONpe/ieieHne TIpeeNa Mociea0BaTeIbHOCTH. OK-06, OK-07
Huddepentmposanus Brruncnenue npenenos nocinenoatensHoctel. [Ipenen gpynkunu Ha K 4.1.
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne aprymenra. [lpupamienne 2
byHkun. 3a1auu, NPUBOASIIKE K TOHATHIO TPOU3BOIHON. OmpeneneHue
MIPOU3BOAHON. AJITOPUTM OTHICKAHHS IPOU3BOJIHON
KoMm0OunMpoBaHHOE 3aHATHE
Tema 6.2 Coaep:xanue yueOHOro MaTepuaJia
[Ipon3BogHBIE CYMMBI, ®opmyisl qudpdepenurposanus. [Ipasuna quddepenurpoBanus 2
PasHOCTH IIPOM3BCCHNA, Komb6unupoBanHoe 3aHsTue
4acTHOTO
Tema 6.3 Coaeprxanue yueOHOIro MaTepuaJia
IIpounssoansle — — 4
TPUTOHOMETPHUECKHX Omnpenenenue CIOKHOH ¢bynkun. [IpousBoaHas TPUTOHOMETPUYECKUX (DYHKIIMHA.
bymKimit. [Ipon3BoIHAS [TpousBoiHas CI0KHON (PYHKIUH
CHOKHOH (yHKIMH KoMmOuanpoBaHHOE 3aHsATHE
Tema 6.4 Coaep:xaHue yueOHOro MaTepuasia
[TonsiTHe 0 HENPEPHIBHOCTH [Tonsitue HenpepriBHOU (yHKIMU. CBOicTBa HenpepbIBHOW (pyHKIMHU. CBSA3b MEXTY
ynkun. Meton HEMPEPHIBHOCTHIO U AU PepeHINPYEMOCThIO GYHKLUHU B TOUKE. AJITOPUTM 2
UHTEPBAJIOB pellIeHUs] HEPABEHCTB METO/I0M MHTEPBAJIOB
KomOuHMpOBaHHOE 3aHSATHE
Tema 6.5 Coaep:xanue yueOHOro MaTepuaJia
I'eomeTpuueckuit u ['eomeTpruyecKuii CMBICIT MPOU3BOIHON (PYHKIIMH — YIIIOBOH Kod(puimeHT
(U3HYECKUN CMBICTT KacaTelbHOU K rpaduKy (QYHKIIMH B TOUKE. Y paBHCHHE KacaTeIbHOU K TpaduKy 2
MIPOU3BOJHOM (GyHKIMU. AJTOPUTM COCTaBJICHUSI ypaBHEHHUs KacaTeIbHOM K rpaduKy GyHKIUU
y=f(x)
KomOuHupoBaHHOE 3aHATHE
Tewma 6.6 Coaep:xanue yueOHOro MaTepuaJia
DU3HYECKUI CMBICI duznueckuii (MeXxaHMYECKUN) CMBICI POU3BOIHON — MTHOBEHHAs! CKOPOCTH B 2
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IIPOU3BOJHOM B
npodecCHOHATIBHBIX 3ajauax

MOMEHT BpeMeHH t: v =S’ (t)

IIpakTH4yeckoe 3aHsATHE

Tema 6.7
MOHOTOHHOCTb (DYHKIIHH.
Touku 3xcTpeMyma

Coneprxanue yue0HOro MaTepuaJjia

Bospactanue u yObiBaHue QyHKIIMH, COOTBETCTBHE BO3PACTAHUS M YOBIBAHUS
(dbyHKIMH 3HAKY TTpou3BOAHON. [ToHATHE TPOU3BOAHON BBICIIETO MOPSIIKA,

COOTBETCTBHE 3HAKa BTOPOU MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) QYHKIIUH HA 2
oTpe3ke. 3a/la4yl Ha MaKCUMyM U MUHUMYM. [IoHSITHE acCUMIITOTHI, CIIOCOOBI KX
orpeesieHus. AJTOPUTM UCCIIeOBaHMS (PYHKIIMH U TIOCTPOEHUS ee rpaduka C
MTOMOIIBbIO TPOM3BOAHOM. JIpoOHO-TMHEHHAs DYHKITMI
KoMOMHMpOBAaHHOE 3aHITHE
Tema 6.8 Conep:kanue y4e0HOIro MaTepuaJia
UccnenoBanue GpyHKIMN U HccnenoBanne yHKIIMA HA MOHOTOHHOCTB M TOCTPOEHHE TPadUKOB. 2
MOCTpoeHue rpauKoB KoMOMHMpOBaHHOE 3aHATHE
Tema 6.9 Coaep:xaHue y4eOHOro MaTepuaJia
HauGonbuiee u HauMenbliee | HaxoxxaeHne HanOOJIBIIET0 1 HANMEHBIIETO 3HAYEHHH (DYHKITUM, TTOCTPOCHHE 2
3HAYCHUS (PYHKIHH rpadKOB MHOTOYJIEHOB C MCIIOJIb30BaHUEM ammapaTa MaTeMaTHYeCKOro aHajIn3a
KoMOMHMpOBAaHHOE 3aHITHE
Tema 6.10 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE
Haxoxnenue ontumansHoro | HammeHnslnee u HanOosbpliee 3HadeHne GYHKIUU
pe3yJibTaTa ¢ MOMOIIBI0 IIpakTHyeckoe 3aHsATHE 6
IIPOU3BOJHOM B
MPAKTHYECKHX 3aJa4ax
Tema 6.11 Coaep:xaHue y4eOHOro MaTepuaJa
Pemenue 3anay. ®opmynsl 1 paBuna auddepenupoBanus. Mccnenopanne GyHKINN ¢ TOMOIIBIO 2
[TpousBonHas GyHKIUH, e npousBogHoN. Hanbosnbliee 1 HauMeHblIee 3HaueHus: QyHKIUU
IIPUMEHEHNE KonrtposnbHas padora Ne5
Pa3znes 7. MHOTOrpaHHUKM U TeJIa BPallleHUsl 44 OK-01, OK-02,
Tema 7.1 Coaep:xanue yueOHOro MaTepuaJia OKO03, OK-04,
Bepmunel, pebpa, rpanu [TonsiTne MHOTOTpaHHKKA. ETO IIeMEHTHI: BepIIUHBI, peOpa, rpanu. /[naroHans. 2 OK-05,
MHOTOTPaHHHKA Ceuenwe. BoIyKiIble ¥ HEBBITYKIIbIE MHOTOTPaHHHUKH OK-06, OK-07
KoMOUHUPOBAHHOE 3aHATHE IK 4.1.
Tema 7.2 Coaep:xaHue y4eOHOro MaTepuaJia
IIpusma, ee cocrasisromue, [Tonstue npusmsl. Ee ocHoBanus u 60koBbIe rpanu. Beicota mpusmel. [Ipsmas u 2

ceyenue. [Ipsamas n

HakJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenue
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IMpaBHUJIbHAA ITPHU3MbI

KoMOnHMpOBaHHOE 3aHATHE

Tema 7.3
[Tapannenenunen, Kyo0.
Ceuenue ky0a,
napaJuleIenuneaa

Conep:kanue y4e0HOI0 MaTepuaia

[Tapannenenunes, CBOMCTBA MPSIMOYTOJILHOTO TTapajuienenumneaa, kyo. Ceuenne
Ky0a, mapajuiesenumneia

KoMmOuHMpOBaHHOE 3aHATHE

Tema 7.4

[Tupamupa, ee
COCTABJISAIOIINE, CSUCHUE.
[IpaBunpHas nupamuaa.
YcedueHHas nupaMuia

Copaep:kaHue y4eOHOI0 MaTepuaia

ITupamuna u ee snementsl. Ceuenue nupamupsl. [IpaBuiibHas nupamua. Y ceueHHas
UpaMua

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.5

BoxoBas u monHas
MOBEPXHOCTh MPU3MBI,
MMAPAMUIbI

Conep:kanue y4e0HOIro MaTepuaJia

[Tnoutaap G0KOBOM M MOJTHON NOBEPXHOCTH MPU3MBbI, MTUPAMHJIbI

KOMGI/IHI/IpOBaHHOe 3aHATUC

Tema 7.6
Cummerpust B KyOe,
napasuleNnenurese, npusme,

Coaep:xanue yueOHOro MaTepuaJia

CuMMeTpHst OTHOCUTENBHO TOUYKH, IPAMOH, Mmiockoctu. CummeTpus B Kyoe,
napajuleJenuneie, NpusMe, IupaMmuie

pamMuie Kom0OuHMpoBaHHOE 3aHATHE

Tema 7.7 IIpodeccoHATBHO-OPHEHTHPOBAHHOE COACPKAHMNE

[Ipumepsl cuMMeTpHii B CumMMeTpusi B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY

npodeccun IIpakTH4Yeckoe 3aHATHE

Tema 7.8 Coaep:xanue yueOHOro MaTepuaJia

HpaBI/IJ'IBHble ITousarue IMPaBUJIbHOI'O MHOT'OI'paHHUKA. CsoiicTBa IMPaBUJIbHBIX MHOT'OI'PAaHHHUKOB

MHOT'OT'PpAaHHUKH, UX CBOMCTBA

IIpakTH4yeckoe 3aHsATHE

Tema 7.9

Hwmuaap, ero
coctapistromue. CeyeHnne
LIUIAHApPA

Conep:kanue y4e0HOro MaTepuaJia

Hunuuap u ero snementsl. CeueHre MWIMHPA (MapauiebHOE OCHOBAHUIO U OCH).
PasBepTka nmimuHIpa

KoMOnHMpOBaHHOE 3aHSATHE

Tema 7.10
Komnyc, ero cocrasisronue.
Ceuenue koHyca

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

Konyc u ero anemenTsl. Ceuenne koHyca (apauieabHOEe OCHOBAHUIO U IPOXOJsIee
4yepes BEpIIMHY), KOHHYecKkre ceueHus. Pa3BepTka KoHyca

KomOuHMpOBaHHOE 3aHATHE

Tema 7.11
VYceuennslii konyc. CeueHue

Conep:xkaHue y4eOHOI0 MaTepuaia

VYceuennsnii koHyc. Ero oopasyromias u Beicota. CeueHne yCEUeHHOT0 KOHYyCa
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YCEUEHHOT'0 KOHyca

KoMOnHMpOBaHHOE 3aHATHE

Tema 7.12

Conep:kanue y4e0HOI0 MaTepuaia

ap u cepa, ux ceueHus [ap u chepa. Bzaumuoe pacnonoxenue chepsl U miockoctu. Ceuenue mapa, 2
cdepbl
KoMmOuHMpOBaHHOE 3aHATHE
Tema 7.13 Coaep:xanue yueOHOro MaTepuaJia
[Tonsitue 06 o6beMme Tena. [Tonstue 06 o6veme Tena. O0veM Kyda U MPSIMOYTOJILHOTO Mapayiesenumnesa. 2
OtHomeHre 00eMOB O06wem npu3mbl ¥ nwMHApPa. OTHOLIEHHE 00HEMOB MOT00HBIX TEJ.
MOI00HBIX Te ["'eomMeTpuYecKuil CMBICI ONpeaenuTess 3-ro mopsaKa
KomOuHMpOBaHHOE 3aHATHE
Tema 7.14 Coaep:xanue y4eOHOro MaTepuaJia
OO6beMbl U 10N O6bemMbl mupamMubl M kKoHyca. O0bem mapa. [lnoniaau noBepxHocTel Ten 2
MIOBEPXHOCTEH Tel KomOuHMpOBaHHOE 3aHATHE
Tema 7.15 Conep:xkaHue y4e0HOI0 MaTepuaJia
KomOunamu KomOuHanmm reoMmeTpuueckux el 4
MHOTOTPaHHHUKOB U TeJ IIpakTHyeckoe 3aHsATHE
BpallCHHS
Tema 7.16 Conep:kaHue y4e0HOIr0 MaTepuaia
I'eomeTpuueckue Hcnonp30Banne KOMOWHAIIMN MHOTOTPAHHUKOB M TEJI BPAIICHUS B TPAKTHKO- 4
KOMOHMHAIIMK Ha TIPAKTHKE OpPUEHTHPOBAHHBIX 33a4ax
IIpakTHYeckoe 3aHATHE
Tema 7.17 Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3anay. OO6beMbl U IIOUIA/IM TOBEPXHOCTU MHOTOTPAHHUKOB U TEJ BpAIlleHHUs 2
MHOTOrpaHHUKH U Tea KonrponbHas pabota Neb
BpaIeHHs
Pa3nea 8. IlepBooOpasnasi GyHKUMHU, ee IPUMEHEHHE 14 OK-01, OK-02,
Tema 8.1 Conep:kanue y4e0HOIro0 MaTepuaJa OKO03, OK-04,
[lepBooOpa3Has pyHKIUU. 3amada 0 BOCCTAaHOBJICHUH 3aKOHA JBIDKEHHS 110 U3BeCTHOU ckopocTu. [loHsTHe OK-05,
I[paBuia HaXOXKIECHUS uHTerpupoBanus. O3HaKOMIIEHHUE C MOHATUEM MHTErpajia u nepBooOpasHoi ais OK-06, OK-07
NEepPBOOOPA3HBIX ¢bysakuun y=f(x). Pemenue 3aa4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOM3BOTHOM, 2 MK 4.1.
BBIUHCIICHHE NTepBOOOpa3HOM A AaHHOUM GyHkiuu. Tabnuna popmyn ans
HaXOXKJICHHUs IepBOOOpa3HbIX. M3ydyeHue npaBuiia BEIYMCICHUS IEPBOOOPA3HOM
KoMOnHMpOBaHHOE 3aHATHE
Tewma 8.2 Coaep:xaHue y4eOHOro MaTepuaJia
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[lomaae KpUBOJIMHENHOM

3az[atn/1, MPUBOAAIIHNE K MMOHATHUIO OIIPCACIICHHOIO MHTCTpajia — O BEIYUCIICHUN

Tpaneuuu. @opmyna IJIOIA M KPUBOJIMHENHOM Tpaneuuu, o nepeMenieHnu Touku. [lonstue 2
HrroTona — Jleibuuia ornpeaeneHHoro naTerpaia. ['eomeTpudecKkuii M PU3NIECKHUIA CMBICIT OTIPECIIEHHOTO
unrerpana. @opmyna Hetorona— Jleitoauiia
KomOuHupoBaHHOE 3aHATHE
Tema 8.3 Conep:xanue yueOHOro MaTepuaJia
Heonpenenenusiii n [ToHsiTHE HEONPEIETEHHOTO UHTErpajIa 2
OMPE/ICTICHHBI HHTETPAJIbI KomOuHMpOBaHHOE 3aHATHE
Tema 8.4 Conep:kaHue y4e0HOIr0 MaTepuaJia
[TonsTHE 006 OompeneneHHOM ['eoMeTprUYECKHIA CMBICI ONPEACIICHHOIO HHTErpaJIa 2
MHTErpajie KaK Iiomaan KoMmbOuanpoBaHHOE 3aHsATHE
KPUBOJIMHEHHOMN Tpaneiun
Tema 8.5 ITpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHME
OrnpeienieHHBIN UHTETPa B ['eomeTpuyeckuii cMbICT ONpeesIeHHOTO nHTerpaina. @opmynna HeroToHa -
KU3ZHU JleitObuuna. Pemenue 3aqa4 Ha MpUMEHEHUE HHTETpaa sl BEIYUCICHUS 4
(hM3UYECKUX BEJIMYUH U TJIOIAeH
IIpakTH4yeckoe 3aHsATHE
Tema 8.6 Conep:kanue y4e0HOro MaTepuaJia
Pemenue 3anau. [TepBooOpasnas pyukuuu. [IpaBuna HaxoxxaeHus mepBooOpa3Hbix. Ee npuMeHnenue 2
ITepBoobpasnas pyHkuun, ee | KontposnbHas padora Ne7
MIPUMEHEHUE
Paznen 9. Crenenu u kopuu. CteneHHas GyHkuus 12 OK-01, OK-02,
Tema 9.1 Coaeprxanue yueOHOro MaTepuaJia OKO03, OK-04,
Crenennas QpyHKIMs, €€ [ToHsiTHE KOPHA N-0M CTENEHU U3 IEUCTBUTEIBLHOrO yncia. OyHKuuu y = x ux 2 OK-05,
CBOJCTBa cBoiicTBa U rpaduku. CBOMCTBA KOPHSI N-0¥ CTETICHH OK-07
KoMOnHMpOBaHHOE 3aHSATHE
Tema 9.2 Conep:kanue y4e0HOIro MaTepuaJia
[IpeoOpazoBanue BoipaxkeHuid | [IpeoOpasoBaHue MPPaHOHAILHBIX BBIPAKEHHIA 2
C KOpPHSIMH N-OM CTENEHU KomMOnHMpOBaHHOE 3aHATHE
Tema 9.3 Coaep:xaHue y4eOHOro MaTepuaJa
CBoiicTBa CTENEHH C [TonsiTre cTeneHu ¢ JrOBIM PallMOHABHBIM MOKa3ateneM. CTeneHHble PYHKIINU, UX
panroHaBHBIM U CBOMCTBA M rpaduKu 2

ﬂeﬁCTBHTeHBHBIM
IIOKa3aTCIIsIMHU

KOM6I/IHI/IpOBaHHOe 3aHATUC
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Tema 9.4
Penrenue uppanmoHaibHBIX

Coaep:xaHue y4eOHOro MaTepuaJia

PaBHOCHIBHOCTH HppauOHAIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB. Mertoapl ux peLICHUA.

YpPaBHEHUI U HEPABEHCTB Pemrenne nppauoHaIbHbBIX YPaBHEHUI U HEPABEHCTB 4
KomOuHMpOBaHHOE 3aHSATHE
Tema 9.5 Conep:xkanue y4e0HOro MaTepuaJia
CreneHu v KOpHH. Omnpenenenue creneHHON QyHKIUHN. Vcnonap30BaHue ee CBOWCTB MPH PEIICHUH 2
Crenennast GyHKIUS YpaBHEHUM W HEPABEHCTB
Konrtposbnas padora Ne§
Paznen 10. [loka3aTenbHass GyHKums 16 OK-01, OK-02,
Tema 10.1 Cojaeprxanue yueOHOIro MaTepuaJia OKO03, OK-04,
IToxaszarenpHas QyHkuus, ee | CTeneHs ¢ NPOU3BOJIBHBIM JCHCTBUTENIBHBIM NOKa3aTeneM. OnpeiencHue OK-05,
CBOMCTBA MoKa3aTebHON (YHKIUH, €e CBOICTBa U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM 4 OK-07
nokaszareiabHON QyHKIMH. Perenne nokazaTenbHbIX YpaBHEHUH (DyHKIIMOHAIBHO-
rpaUIecKuM METO0M
KoMOMHMpOBAaHHOE 3aHITHE
Tema 10.2 Conep:kaHue y4e0HOIr0 MaTepuaJia
Pemrenne nokasaTenbHbIX Pemenne nokasaTesbHbIX YPAaBHEHUM METOJIOM YPAaBHUBAHUS [TOKA3aTEIICH, METOOM
ypaBHEHUI U HEPABEHCTB BBEJICHUS] HOBOW NIepeMeHHOM, QyHKIIMOHANBHO-TpaduueckuM MeTo1oM. Pemenue 8
II0KAa3aTeNIbHbIX HEPABEHCTB
ITpakTH4yecKoe 3aHATHE
Tema 10.3 Coaep:xaHue y4eOHOro MaTepuaJia
Cucremsl I0Ka3aTeabHbIX Pemenne cuctem nokasaTesbHbIX YpPaBHEHUN 2
YpaBHEHUU KoMmOuHMpOBaHHOE 3aHATHE
Tema 10.4 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3anay. Pemenue nmokazarenbHBIX YpaBHEHH METO/IOM YpaBHUBAHUS MOKa3aTelel u 2
[TokazarenpHast QyHKIHS METOJIOM BBEJICHHSI HOBOM NTEPEMEHHON. PeneHne nokasaTebHbIX HEPABEHCTB
KonTponbhas pabota Ne9
Paznea 11. Jlorapudmsl. Jorapupmuyeckasi pyHkuus 24 OK-01, OK-02,
Tema 11.1 Coaep:xxanue yueOHOro MaTepuaJia OK-03, OK-04,
Jlorapudm uucna. Jlorapudm uncna. JlecATHUHBIN ¥ HATYpPaIbHBIA JTOrapu(MBbl, 9YUCIIO € 4 OK-05, OK-07
JlecATUYHbIN ¥ HATYpalnbHbli | KOMOMHMPOBAHHOE 3aHATHE I[IK 4.1.
sorapu@msl, YUCIIO €
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia
CgaoiictBa Jiorapudmos. CaoiictBa Jiorapudmo. Onepanws jorapupMupoBaHus. 4
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Onepanus KoMOuHMpOBaHHOE 3aHATHE

norapudMupoBaHus

Tema 11.3 Coaep:xaHue y4eOHOro MaTepuaJia

Jlorapupmuueckas ¢pynkuus, | Jlorapudmudeckas QyHKIMS U €€ CBOMCTBA 4

€€ CBOMCTBA Kom0OuHMpoBaHHOE 3aHATHE

Tema 11.4 Copaep:kaHue y4eOHOI0 MaTepuaia

Pemenue norapupmudeckux | [ousrue porapupmuydeckoro ypasHenus. Onepanus noteHuposanus. Tpu

YpaBHEHUI U HEPABEHCTB OCHOBHBIX METOJIa PEIICHUS JTorapu(PMHUECKUX YpaBHEHHH: (PYHKIIMOHAIBHO- 4
rpaduyeckuil, METO/ MOTEHIIUPOBAHMSI, METO]T BBEJIECHUSI HOBOM MIEpPEMEHHOM!.
Jlorapugmuyeckie HepaBeHCTBA
KoMOnHMpOBaHHOE 3aHATHE

Tema 11.5 Coaep:xaHue y4eOHOro MaTepuaJia

Cucremsl 1orapuMUUEcKuX | AJTOPUTM PEHICHUS CUCTEMBI YpaBHEHHH. PaBHOCHIIBHOCTD JIOTapU(MHUIECKUAX 2

YpaBHEHUU YpaBHEHUI U HEPABEHCTB
KoMOnHMpOBaHHOE 3aHSATHE

Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

Jlorapudmel B ipupojie u [Tpumenenune norapudma. Jlorapudmudeckas ciupanb B mpupoe. Ee

TEXHHUKE MaTeMaTHYeCKHUe CBOMCTBa 4
IIpakTHyeckoe 3aHsITHE

Tema 11.7 Copep:xanue yueOHOro MaTepuaJia

Pemenne 3anau. Jlorapudmer. | Jlorapudmuueckas dynknus. PemeHne npocTednmx gorapuMHISCKUX YpaBHEHUH 2

Jlorapudmuueckas pynkums | KourposbHas pabora Nel(

Pa3znea 12. MHo:KecTBA. DJIeMeHThI Teopun rpacos 14 OK-01, OK-02,

Tema 12.1 Coaeprxanue yueOHOIro MaTepuaJia OK-03, OK-04,

MHuoxecTBa [Tonsitne MuOkecTBa. [lonMHOXkecTBO. Onepanyy ¢ MHOYKECTBAMH 24 OK-05, OK-07
KoMOMHMPOBAHHOE 3aHATHE [IK 4.1.

Tema 12.2 ITpodeccrnoHaATILHO-OPHEHTHPOBAHHOE COJIEPKAHME

Omneparuu ¢ MHOXKECTBAMHU Omnepanuu ¢ MHOXecTBaMH. PelieHre npukiaHbIX 3a1au
IIpakTHyeckoe 3aHATHE 2

Tema 12.3 Conep:kanue y4e0HOIro MaTepuaJia

I'padsr [TonsTue rpada. CsizHbIN Tpad, 1epeBo, UKI rpad Ha IUIOCKOCTH 4
IIpakTH4yeckoe 3aHsATHE

Tema 12.4 Coaep:xaHue y4eOHOro MaTepuaJia

Pemenue 3anad. MuoxectBa, | Onepanuu ¢ MHOKecTBaMH. ONKMCaHUE PEeaJbHbIX CUTYaIlUi C TOMOIIBI0O MHOYKECTB. 2
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I'padsl 1 X npuMeHeHHe [TpumeHenne rpadoB K peICHHIO 33124
KonTponbnas pabota Nell
Pasnen 13. J1eMeHTHI KOMOMHATOPMKH, CTATUCTHUKHM ¥ TEOPHH BEPOSITHOCTEH 22 OK-01, OK-02,
Tema 13.1 Coaep:xanue yueOHOro MaTepuaJia OK-03, OK-04,
OCHOBHBIE TIOHATHSA IlepecTaHOBKH, Pa3MEIIEH s, COUETAHHS. 4 OK-05, OK-07
KOMOMHATOPHKH KoMOMHMPOBAHHOE 3aHSATHE IK 4.1.
Tema 13.2 Coaeprxanue yueOHOro MmarepuaJia
Cobbitne, BepOATHOCTS COBMECTHBIE M HECOBMECTHBIE COOBITHS. T€OPEMBI O BEPOSATHOCTH CyMMBI COOBITHIA.
cobbitHsL. CrosKeHne 1 . YcnoBHas BEpOATHOCTh. 3aBUCUMbIE M He3aBUCUMBIE cOObITHA. Teopembl o 4
YMHOKCHHUE BEPOATHOCTCH BEPOSITHOCTU MPOM3BEICHHS COOBITHIA.
KoMmOuHMpOBaHHOE 3aHATHE
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE
BepositHOCTB B OTHOcuTeNbHAs YacTOTa COOBITUS, CBOMCTBO €€ yCcTOMYMBOCTH. CTaTHCTUYECKOE
npo(ecCHOHANBHBIX 3a/1a4ax | ompejielieHue BeposTHOCTH. OleHKa BEPOSTHOCTH COOBITHS 4
IIpakTHyeckoe 3aHATHE
Tema 13.4 Coaeprxanue yueOHOTro MaTepuaJia
Auckpernas ciy4aitas Bunpl ciyualinbix BennuuH. OnpenesieHre JUCKPETHON CITy4allHOM BEJIMYMHBI.
BEIIMMHA, 3aKOH €C 3aKoH pacnpejieieHus JUCKPETHOI cirydaiinoii Bennuunsl. Ee uncioBsie 2
pacHpeaCICHIA XapaKTEePUCTUKU
KomOunupoBanHoe 3anstue
Tema 13.5 Coaep:xxanue y4eOHOro MaTepuaJia
3anayn MaTeMaTU4ecKon Bapuannonnsii psa. [lonuron gactot u rucrorpamma. CTaTUCTHYECKHE 2
CTaTUCTHUKH XapaKTePUCTUKHU Psijia HAOII0IaeMbIX JaHHBIX
KoMmOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnoHabHO-OPHMEHTHPOBAHHOE COJIEPKAHUE
CocraBieHue TabnuL 1 [TepBuuHas 0O6paboTKka cTaTucTUYeCKUX JaHHBIX. [ paduueckoe ux npeacraBieHue.
JMarpaMM Ha MPaKTUKE HaxosxeHne CpeiHUX XapaKTEePUCTHK, HAOII0JaeMbIX JaHHBIX 4
ITpakTH4yecKoe 3aHATHE
Tewma 13.7 Coaep:xanue yueOHOro MaTepuaJa
Pelenne 3ana4. SnemeHTsl OneMeHTs KOMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITUS. CllO)KEHUE U
KOMOMHATOPUKH, CTATHCTHKH | y\iyosceniie BepOATHOCTEIH 2
1 TCOPHH BEPOATHOCTCH Konrponbnas padora Nel2
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Pa3jen 14. YpaBHeHHs U HepaBeHCTBA 23 OK-01, OK-02,
Tema 14.1 Coaeprxanue yueOHOro MarepuaJia OKO03, OK-04,
PaBHOCHILHOCT YPABHEHHH [ papyocumpHocTs ypaBHEHHil 1 HepaBeHCTB. Onpeienerns. OCHOBHBIE TEOPEMBI OK-05,
u HepapencTs. Obuwe PaBHOCHIIBHBIX TIEpEX0/1aX B ypaBHEHUSAX U HepaBeHCTBaX. OOIIHe METOIBI PEIICHUS OK-06, OK-07
METO/IBI PCIICHIA ypaBHEHHIT: Iepexo/l OT paBeHCTBA (BYHKIHI K PABEHCTBY apryMEHTOB JUIs 4 K 4.1.
MOHOTOHHBIX (DYHKIIHUH, METO pa3NIO’KEHUSI HA MHOXKHUTEIH, METO/I BBEICHUST HOBOU
MepeMeHHOM, GYHKITMOHATBHO-TPAPUIECKUN METOT
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.2 Coaeprxanue y4eOHOro MmarepuaJia
I'paduueckuit METOA OO0mIre MEeTOIBI pEICHUST HEPABEHCTB: MEePEX0/T OT CPABHEHMS 3HAYCHUN (DYHKIHA K
PCLICHUA ypABHCHUM, CPaBHEHHUIO 3HAUCHUH apTryMEHTOB /I MOHOTOHHBIX (D)YHKITHI, METOJI HHTEPBAJIOB, 4
HCpaBCHCTB gynkmronansHoO-rpadgudeckuii Mmetos. I'pagudeckuii MeTo pellleHUs ypaBHEHHH U
HEPaBEHCTB
KomOunupoBanHoe 3aHsATHE
Tema 14.3 Coaep:xaHue y4eOHOro MaTepuaJia
VYpaBHeHus U HepaBeHCTBA ¢ | Onpenenenue Moayns. PackpeiTue Moaynis o onpenenenuto. [Ipocreitmme
MOJlyJIEM ypaBHEHHUS U HEPABEHCTBA ¢ MOyJieM. [[puMeHeHne paBHOCHIBHBIX TIEPEXOI0B B 2
OTpeeNICHHBIX TUIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM
KomOuHupoBaHHOE 3aHATHE
Tema 14.4 Conep:xxanue yueOHOro MaTepuaJia
VYpaBHEHMs M HEPABEHCTBA ¢ | 3HAKOMCTBO ¢ mapameTpoM. [IpocTelinme ypaBHEHHS U HEPABEHCTBA C MAPAMETPOM 3
napameTpamu KoMOnHMpOBaHHOE 3aHSATHE
Tema 14.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
Cocrapitenne u pererne Pelienye TeKCTOBBIX 3a1a4 MPOQECCHOHATBHOTO COAEPKAHUS
npodeccHoHaNbHBIX 3a71a4 ¢ 8
TOMOIIIBIO ypaBHEeHHi IIpakTH4Yeckoe 3aHATHE
Tema 14.6 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3anau. Ypasuenus | OOmue METOIbI PEUICHUS] ypaBHEHUH. Y DaBHEHUS M HEPABEHCTBA C MOJYJIEM U C 2
Y HEpaBEHCTBA napaMeTpamMmu
IIpakTHyeckoe 3aHATHE
KoncyabTanuu 4
IIpomeskyTouHas arrectanus (JK3amMeH) 14
Bcero: 291
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3. YcioBus peajM3ainuu NporpaMMbl 0011e00pa3oBaTe/IbHO JUCHUIJINHbBI

3.1. [Jdas peaqm3anuud NpPOrpaMMbl JUCHMIUVIMHBI NPEAYCMOTPEHbI CJeaylonue

CrnieumaJIbHbIC¢ IOMCIICHUSA

O06opynoBanue yueOHOTo KabuHeTa «MaremaTnkay:
- IOCAZI0YHbIE MECTA MO KOJIUYECTBY 00YUAIOLINXCS;
- pabouee MeCTO TpernoIaBaTes;

- KOMIUIEKT Y4eOHO-HArJISTHBIX TIOCOOMIA;

- KOMIUIEKT JICKTPOHHBIX BUIC€OMATEPHAIIOB;

- 3aJJaHUA 111 KOHTPOJIBHBIX PaboT;

- poe€CCHOHATFHO OPUECHTUPOBAHHEIE 3aIaHVS,

- MaTepHUaJIbl HK3aMeHa.

TexHHUecKue cpencTBa 00yIeHUS:

- IEPCOHAIBHBIN KOMIBIOTEP C JTUIIEH3MOHHBIM ITPOrPAaMMHBIM 00€CIIeUeHHEM;
- IPOEKTOP C IKPAHOM.

3.2. UuopmanmnonHoe odecriedyeHue 00yueHust

1. Anekcannpos, A.JI. Maremartuka: anreOpa v Hadajga MaTeMaTHIECKOTO aHAIN3a,

reometpus. ['eomerpust. 10-11 knaccs! : yueonuk / A.Jl. Anexcannpos, JI.A. Bepuep, B.U. Peokuk. —
M. : UznarensctBo «IIpocBemenuey, 2020. — 257 ¢. — ISBN: 978-5-09-062551-7 / - Tekcr :
HETIOCPEICTBEHHBIN

2. Mopnkosuu, A.I'. Anrebpa n Hadasia MatremMarndeckoro ananmsa. 10 kimacc: B 2 4. Y. 1.

YyeOHuk U1l ydamuxcst 001eo0pa3zoBaTesIbHbIX yupexaeHuH (npoduibHblil ypoBeHs) / A.l'.
Mopuakosuy, I[1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / -
Tekcr : HenmocpenCTBEHHBIN

Mopnkosuu, A.I'. Anrebpa 1 Hadasia MatremMarnueckoro aHaimsa. 11 kmacc: B 2 4. Y. 1.
VY4eOHuK 1Sl ydammxcs 001eo0pa3oBaTeNbHbBIX yIpexKACHUH (MpoduabHbIN ypoBeHb) / AT
Mopaxosuuy, [1.B. Cemenos. - M. : Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ -
Tekcr : HenmocpenCTBEHHBIN

Mopnkosuu, A.I'. Anrebpa 1 Hauasa MmatreMaTHyeckoro aHanu3za. 10 kimace: B 2 u. Y. 2.
3a/TauHuK IS yYaIuxcsi 001eo0pa3oBaTeNIbHBIX YUpekaeHu (MpogibHBIN ypoBeHb) / ALl
Mopnkosuuy, JI.O. [lenuimesa, JI.W. 3BaBuu [u ap.] - M. : Muemo3suna, 2020. - 336 c¢. — ISBN:
978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIN

Mopnkosuy, A.I'. Anrebpa u Hauasa MmatreMaTHyeckoro aHanusa. 11 kmace: B 2 4. Y. 2.
3amauHuK A yJalmxcs o01meo0pa3oBaTeNbHbIX yUpekaeHui (MpoduibHblii yposens) / AL
Mopnakosuy, JI.O. [lenuiesa, JI.W. 3BaBuu [u ap.],- M. : Muemo3suna, 2020. - 137 ¢. — ISBN:
978-5-346-02411-8/ - TekcT : HENOCPEACTBEHHBIN

3.2.2. IonoJTHUTEIbHbI€ HCTOYHUKHU

1. Beepoccuiickue nateprer-onumnuansl. - URL: https://online-olympiad.ru / (mara oGpameHus:
12.07.2021). - TekcT: 37€KTPOHHBIM.

1.

Enunas xomrexuus mudpoBeix oOpasoBaTenbHbIX pecypcoB. - URL: http://school-collection.edu.ru

/ (mata obopamenust: 08.07.2021). - TekcT: AMEKTPOHHBIH.
Nudopmanmonnas cucrema «EnnHoe okHO A0cTyna K 00pa3oBarenbHbIM pecypcam». - URL:
http://window.edu.ru / (nata oo6pamenus: 02.07.2021). - TeKCT: 3IEKTPOHHBIH.

33



3. Hayunas snextponHas 6ubmuoteka (HOb). - URL: http:/www.elibrary.ru (nata oGpamieHus:
12.07.2021). - TekcT: 37€KTPOHHBIM.

4. OrtxkpsIThiid KOUTEHK. MaTemaruka. - URL: https://mathematics.ru / (maTa oOparienus:
08.06.2021). - TekcT: 37eKTPOHHBIM.

5. Tlosropum marematuky. - URL: http://www.mathteachers.narod.ru / (nara oGparenusi:
12.07.2021). - TekcT: 37€KTPOHHBIM.

6. CrnpaBOYHUK [0 MaTEMaTUKE JIJISl IKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenwns: 12.07.2021). - Tekcr:

AJEKTPOHHBIMN.
7. Cpenusis MaTeMaTuueckas nHTepHeT 1mkoia. - URL: http://www.bymath.net / (1aTa o6pamienus:
12.07.2021). - TekcT: 37€KTPOHHBIM.

8. denepanbHbiil mopTan «Poccuiickoe obpazoBanme». - URL: http:// www.edu.ru / (nara
oOpatenusi: 02.07.2021). - TekcT: 3MeKTPOHHBIM.

9. denepanbHBIN HIEHTP HHPOPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata obpamenust: 01.07.2021). - TekcT: 37eKTPOHHBIMN.

4. KOHTpPOJIb M OLIEHKA Pe3yJbTATOB 0CBOEHHUS 00111€00pa3oBaTe/IbHOIM
AMCIUTITAHBI

KOHTpOJ'IB " OLICHKA pE3YyJIbTaTOB OCBOCHUA O6H_ICO6pa3OBaTeJ'IBHOI71 JAUCHHUITIMHBI
PaCKpbIBAOTCA YCPE3 NUCHUIIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA (I)OpMI/IpOBaHI/IC

00MmuMX 1 IpodecCHOHATBHBIX KOMIIETSHIIMN MO Pa3/ieliaM U TeMaM COJEpKaHusl y4eOHOTro

Marepuania.
Oo6masi/npodeccuoHaabHas Paznen/Tema T OoleHOYHBIX
KOMITETEHIUS MeponpusITHS
OK 01. Beibupats croco0sbl P1,Temal.l, 1.2, 1.311-0/c’, 1.4, TectupoBanue
pelieHus 3aaau 1.5,1.6 VYceTHbll onpoc
npodeccuoHanbHOM P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MareMaTu4ecKuit
JIeATeTLHOCTH IPUMEHHUTEIIBHO | 0/c, 2.6 JTUKTaHT
K pa3JIuYHbIM KOHTEKCTaM P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4 NuauBunyansHas
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosiTenbHas pabota
4.7 I1-0/c,4.8,4.9, 4.10,4.11 [IpencraBnenue
PS5, Temsr 5.1, 5.2 pe3yJIbTaToB

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | npakTuyecKux padoT
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 3ammura TBOPYECKUX
P7,Temwt 7.1,7.2,7.3,7.4,7.5,7.6, | pabot

7.7 I1-0/c¢,7.8,7.9, 7.10 II-o/c, 7.11, 3amura

7.12,7.13,7.14,7.15,7.16,7.17 WHJUBUY AJIbHBIX

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MIPOEKTOB

P9, Temn1 9.1,9.2,9.3,9.49.5 KonTponbnas pabota
P 10, Temm 10.1, 10.2, 10.3, 10.4 Brimonmaenue

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3K3aMEHAIlMOHHBIX
11.4,11.5,11.6 I1-o/c, 11.7 3aJaHIH

P12, Temnr 12.1,12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
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13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 02. Ucmomp30BaTh
COBpPEMEHHBIE CPEICTBA
MOKCKA, aHAJIN3a U
UHTEpIpeTany HHHOPMAIINH,
1 “H()OPMAITMOHHBIC
TEXHOJIOTUM JIJI1 BBIIIOJIHEHUS
3a/1a4 mpodeccruoHaIbHOM
JIeSITENLHOCTH

P1,Tema 1.1, 1.2, 1.3 I1-o/c, 1.4,
1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 I1-o0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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 I1-0/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYeTHBII onpoc
Marematnyeckuii
JTUKTaHT
WuauBuayanbHas
CaMOCTOSITENIbHAS
pabora
IIpencrasinenue
pe3yNIbTaToB
IPAKTHYECKUX padoT
3amuTa TBOPUYECKHUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16,7.17 3amuTa

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYy ATIbHBIX

P9, Temr1 9.1,9.2,9.3,949.5 MIPOEKTOB

P 10, Temnr 10.1, 10.2, 10.3, 10.4 Kontponbnas padora

P11, Temsr 11.1,11.2, 11.3 I1-o/c, Brimonnenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMeHAaIlMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHuH

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 03. IInanupoBats u P1,Temal.1,1.2, 1.3 1-0/c, 1.4, TectupoBanue
peann30BbIBaTh COOCTBEHHOE 1.5,1.6 VYcTHbIN onpoc
npoeccuoHanbHOe U P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MareMaTudecKuit
JUYHOCTHOE Pa3BUTHE, o/c, 2.6 JIUKTAHT
MPEAIPUHUMATEIBCKY O P 3, Temnt 3.1, 3.2, 3.3 T1-o/c, 3.4 NuauBunyansHas
JIeITEILHOCTD B P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | camocTosITeILHAS
npodeccruonansHOM chepe, 4.711-0/c, 4.8,4.9,4.10,4.11 pabora
KCIIOB30BaTh 3HAHUS MO P 5, Temnr 5.1,5.2 [IpencraBnenue
(MHAaHCOBOM TPaMOTHOCTH B P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yIbTaToB

Pa3JINYHbIX )KU3HCHHBIX
CUTyalusax

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,

NPaKTHYECKUX PadOT
3amuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16,7.17 3amuTa
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUY AJIbHBIX
P9, Temn1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3,10.4 KoHTtponbHas pabota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 I1-o/c, 11.7 IK3aMEHaIIMOHHBIX
P12, Temn 12.1,12.2, 12.3,12.4 3aaHNN
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P1,Temal.1,1.2, 1.3 1-0/c, 1.4, TectupoBanue
B3aMMO/JICHCTBOBATh U 1.5,1.6 VYcrHblii onpoc
paboTaTh B KOJIJICKTUBE H P2, Temmr 2.1,2.2,2.3,2.4,2.5II- MareMaTHdecKui
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KOMaHAC

o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 I1-o0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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 I1-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,

JAKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabota
IIpencrasnenue
pe3yabTaToOB
NpPaKTUYECKUX padoT
3anmTa TBOPUYECKHUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16,7.17 3amuTa

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHUBUTY AJIbHBIX

P9, Temr1 9.1,9.2,9.3,949.5 MIPOEKTOB

P 10, Temnr 10.1, 10.2, 10.3, 10.4 KonTponbHast pabota

P11, Temmr 11.1,11.2, 11.3 I1-o/c, Brimonaenune

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAaIlMOHHBIX

P12, Temsr 12.1, 12.2,12.3, 12.4 3aTaHuH

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 05. OcymectBists yetayto | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, TectupoBanue
Y MUCbMEHHYIO 1.5,1.6 VYcTHbIN onipoc
KOMMYHUKAIMIO Ha P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MareMaTu4eCcKui
rOCyJapCTBEHHOM SI3BIKE o/c, 2.6 JIUKTAHT
Poccuiickoit deneparuu ¢ P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4 P WnnuBunyanbHas
y4eToM 0COOCHHOCTEH 4, Temp1 4.1,4.2,4.3,4.4,4.5, 4.6, caMOoCTosITeJIbHas paboTa
COIIMAIBHOTO U KYJIbTYPHOTO 4.711-0/c, 4.8,4.9,4.10,4.11 [IpencraBnenue
KOHTEKCTa P 5, Temsl 5.1, 5.2 pEe3yJIbTaTOB

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-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 IT-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, Temst 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 I1-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, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P I1-o/c, 14.6

IPAKTUYECKUX padoT
3amura TBOPUECKUX
pabort 3amuTa
UH/IMBUAYAJIbHBIX
npoekToB KoHTponbHas
pabota Beinonnenue
9K3aMEHALMOHHBIX
3aJa”Hui

OK 06. IIposBisTh

P1,Temal.1,1.2,1.3II-o0/c, 1.4,

TectupoBanue
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IrPaXXTAHCKO-MTATPUOTHIECKYIO
MO3HUIINIO, IEMOHCTPUPOBATH
OCO3HAHHOC IIOBEACHHE Ha
OCHOBE TPATUITMOHHBIX
00II[EYETTOBEYECKUX
IIEHHOCTEH, B TOM YHCJIIE C
Y‘-IGTOM FapMOHI/IBaI_II/II/I
MEKHALIMOHAJIBHBIX U
Me)erJII/II‘ NO3HBIX OTHOHlQHHﬁ,
MPUMEHSTH CTaHIAPTHI

1.5,1.6

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 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

VYceTHBIN onpoc
MartemMaTHuecKui
JHUKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabota
IIpencrasnenue
pe3yabTaToOB
NpPaKTUYECKUX padoT
3anmTa TBOPYECKHUX

AHTUKOPPYIILIUOHHOTO pabor
OBEICHUS 3amura
WHIBHUTyJIbHBIX
MIPOEKTOB
KontponsHas pabora
Brimoanenue
SK3aMEHAI[MOHHBIX
3aJaHui
OK 07. CopeiicTBOBaTh P1,Temal.1,1.2, 1.3 I1-0/c, 1.4, TectupoBanue
COXPAHEHUIO OKPY KArOLIEH 1.5,1.6 VYcTHbIl onpoc
CpeIlbl, PECYpPCOCOCPEKEHHUIO, P2, Tems1 2.1,2.2,2.3,2.4,2.51I- Marematnueckui
MIPUMEHSATH 3HAHUS 00 o/c, 2.6 IIUKTAHT
W3MEHEHHMH KJIMMaTa, P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4 NuauBunyansHas
MPUHITUIIBI OEPEKITUBOTO P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | camocTosTeILHAS
MPOU3BOCTBA, 3)PEKTHBHO 4.71I1-0/c,4.8,4.9, 4.10,4.11 pabota
JIEUCTBOBATH B Upe3BbluaiHbix | P 5, Temsl 5.1, 5.2 [IpencraBnenue
CUTYaIUsIX P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yIbTaToB

6.7 IT-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,

NPaKTHYECKUX PadOT
3ammTa TBOPUYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16,7.17 3amuTa
P 8, Temsur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHJIUBUY AIbHBIX
P9, Temn1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1,10.2,10.3,10.4 KoHTtponbHas pabota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 I1-o/c, 11.7 IK3aMEHAIIMOHHBIX
P12, Temn 12.1,12.2, 12.3,12.4 3aJJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
[1K 4.1. IInanupoBath padboTy P1,Temal.1,1.2, 1.3 II-o0/c, 1.4, TectupoBanue
AJIEMEHTOB JIOTUCTUYECKOM 1.5,1.6 VYcrHbIl onpoc
CHCTEMBI P2, Temm 2.1,2.2,2.3,2.4,2.5II- MartemMaTHuecKui
o/c, 2.6 IAKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | camocTosiTeENLHAS
4.711-0/c,4.8,4.9,4.10,4.11 pabora
P 5, Temnr 5.1,5.2 IIpencraBnenue
P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yJbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,

IPAKTHYECKUX paboT
3ammTa TBOPUSCKUX
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7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-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,
13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

pabot

3amura
I/IH,Z[I/IBI/IIlyaJIBHLIX
MIPOEKTOB
KontponsHas pabora
Brimonaenune
3K3aMCHAIITMOHHBIX
3aJaHui
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