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1. O0mas xapakTepuCTHKA NPUMePHON padoyeil mporpaMMsl 001e00pa3oBaTeJILHOM
AUCUMILIUHBI «MaTeMaTHKa»

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpodeccHOHATbHOI 00pa3oBaTeIbHOM
nporpammsl CI10:

HopmatuBHyI0 NpaBOBYIO OCHOBY pealHM3allMd CpeAHero oO0miero oOpa3oBaHUs, B
mpelenax OCBOCHHS OCHOBHBIX OOpa30BaTENIbHBIX MPOTPaMM CpPETHEro MpodeccHoHATLHOTO
00pa3zoBaHusi, COCTABIISIOT:

» denepanpHbiii 3akoH OT 29.12.2012 1. Ne 273-®3 «0O6 ob6pa3zoBanun B Poccuiickoi
denepanuny» (B pea. eaepanbHoro 3akoHa ot 24.09.2022 N 371-03);

. [Ipukaz Munobpnayku Poccum ot 17.05.2012 1. Ne 413 «O6 yrBepxkaeHUU
benepanbHOrO rocyaapCcTBEHHOT0 00pa30BaTENIbHOTO CpelHero obimero oopasoBaHus» (B pes.
[Tpuxaza Munnpoca ot 12.08.2022 N 732-®3);

. [Tpukaz Munobpuayku Poccuu ot 14.06.2013 r. Ne 464 «O6 yrBepxknenuun [lopsaka
OpraHM3allil M OCYIIECTBICHUS O00pa30BaTeIbHONW MAESITENPHOCTH 10 00pa3oBaTeNIbHBIM
nporpaMMaM  CpeJHero TMpo(ecCHOHANBHOTO 00pa3zoBaHus» (TMpPEKpamaer JeicTBue ¢
01.03.2023 r.);

. [Ipuka3z MunuctepctBa npocenieHust Poccuiickoii denepanuu ot 24.08.2022 No 762
«O06 yrBepxkaennn Ilopsaka opraHM3aluy U OCYIIECTBICHUS 00pa30BaTEIbHON IEATEILHOCTH
1o 00pa3oBaTeIbHBIM MPOTPaMMaM CPETHEro MPOo(ecCHOHATBHOTO 00pa3oBaHUs» (BCTYMAeT B
cuiy ¢ 01.03.2023);

. ITpukaz MunnpocBemenuss Poccum ot 23.11.2022 Ne 1014 «OG6 yTBepkaeHUU
denepanbHON 00pa30BaTEILHON MTPOTrPaMMBbl CPETHETO 00IIIETO0 00Pa30BAHUSY.

O6meo6pazoBaTenbHas JUCIUIUIMHA «MaTeMaTukay SBISIETCS 003aTEIbHOM YaCThIO
00111€00pa30BaTENBHOTO IUKJIA 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PT'OC COO ¢
yaeroM npodeccroHanbHoi HanpasiaeHHocTH PI'OC CIIO npodeccun no npodpeccum 15.01.04

«Hanap,qm( CBAapPO4YHOro u rasonsiaamopesartesibHoro oGopyp,osaHuﬂ»

1.2. lean u niiaHupyemMble pe3yabTaThbl 0CBOCHHS AUCIUIIMHBI:
1.2.1. Heab AMCHUTIHHBI

HCJ’IL JUCHMILIMHBL «MaTeMaTuKa; C(I)OpMI/IpOBaTL y 06y11a101u1/1xc;1 SHAaHUA U YMCHUA
B MaTeMaTHYECKOMH 06J'IaCTI/I, HaBbBIKKM UX HNPHUMCHCHUS B HpaKTquCKOﬁ HpO(I)CCCHOHaHLHOﬁ
ACATCIIBHOCTH.

Copmepxanue MporpaMMbl  00II€0Opa3oBaTENbHOW  AUCHMILIUHBL  «MaTeMaTHKa»
HAIPAaBIIEHO HA JOCTIKEHUE PE3YIbTATOB €€ U3yUeHHUs B cOOTBeTCTBUHU ¢ TpeboBanusmMu OI'OC
COO c yuerom npodeccuonansHoi HapasieHHoctu GI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHSI 00HIe00pPa30BATEIbLHONW IUCHUILJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO (u13 ®I'OC COO B mocnemnein
penakuuu ot 12.08.2022)



Cranpapt ycraHaBiIMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYUYaIOIMIMMHUCS OCHOBHOM
00pa30BaTeIbHOIN NPOrpamMMBl:

JIMYHOCTHBIM, BKJIFOYAKOLIUM:
® 0CO3HAHHE O0YYAOIIUMHUCS POCCUUCKON IPaskIaHCKON HICHTUYHOCTH,

® TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTU U CAMOOIIPEEIICHUIO;

e HaJM4yhe MOTUBALMK K OOYYEHUIO U JMYHOCTHOMY PAa3BUTHIO;

e [ICJICHANPABIICHHOE PAa3BUTHE BHYTPEHHEW IIO3MIIMHU JIMYHOCTU HA OCHOBE JYXOBHO-
HPaBCTBEHHBIX LICHHOCTEW HaponoB Poccuiickoin denepanny, UCTOPUUECKUX U HALMOHAIBHO-
KyJbTYPHBIX  TpagulMi, (OPMHUPOBAHHE CHCTEMbl 3HAYMMbIX I[€EHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS, IIPABOCO3HAHMS, IKOJIOTUYECKOU KYJIBTYPBI,
CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE IIIaHBI;

METANPEAMETHBIM, BKIIIOYAarOIUM:

® OCBOCHHBIC O6y‘laIOI_HI/IMI/IC$I MCKIIPCAMETHBIC MOHATUA W YHUBCPCAJIbHBIC y‘Ie6HBIe
JEeHUCTBUS (pel"y.HfITI/IBHBIe, IIO3HABaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIG);

® CIOCOOHOCTh HMX HCIIOJB30BaHHSA B IO3HABATCILHOM U COIIATLHOM ITPAKTHUKE,
TOTOBHOCTb K CAMOCTOSATCIIBHOMY IINIAHUPOBAHUIO U OCYHICCTBJICHUIO y‘I€6HOI71 JCATCIIbHOCTH,
OpraHu3anninu yqe6H0ro COTPYAHHUYICCTBA C NICAArOTHYCCKUMHA pa6OTHI/IKaMI/I H CBCPCTHHUKAMHU, K
Y4aCTUuro B NOCTPOCHUHN HHHHBH,HyaHBHOﬁ o6pa3013aTeJ15H0171 TPACKTOPHHU,

® OBJaJICHHUC HaBbIKaAMU y‘Ie6HO'I/ICCHCI[OBaTCJILCKOI>'I, HpOGKTHOfI U COIMaJbHON
ACATCIIBHOCTH,

NpeAMeTHBIM, BKIIIOYAIOIINM:
OCBOEHHE OOY4YalOIMMHUCA B XOJ€ M3y4EHHUs y4yeOHOro INpeAMeTa Hay4HbIX 3HAHHM,
YMEHMH U cr1ocoO0B NeHCTBUM, criennpuyecKux uisi MaTeMaTHKU.

[To yueOHomy npeamery "MatemaTuka" (BKkirodas Kypesl "Anredpa U Hauajga MaTeMaTUYECKOTO
ananmu3a", "['eomerpus”, "BepostHocTs M craTHcTHKa") (0a30BBI ypOBEHb) TpeOOBaHHUSI K
NpeAMeTHBIM Ppe3yJbTaTaM O0CBOeHHsi 0a30Boro kypca marematuku (u3 ®I'OC COO B
nocneanen penakuuu ot 12.08.2022) orpakarot:

1) yMeHue onepupoBaTh MOHATHSIMM: ONPEIEIICHUE, aKCUOMa, TEOpEMa, CJIEICTBUE, CBONCTBO,
MpU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYITHPOBKU; YMEHHE (POPMYITUPOBATH 00OpaTHOE U
MIPOTUBOMNOJIOKHOE YTBEPKIECHUE, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPDI, UCIIOIB30BaTh METO
MaTeMaTUYeCKON WMHIYKIUHU; MPOBOJIUTH JIOKA3aTelbHbIE PACCYXKIACHHS MPHU pEIIeHUU 3ajad,
OILICHUBATh JIOTUYECKYIO NMPaBUILHOCTh PACCYKICHUI;

2) YyMEHHE OIEpUPOBaTh MOHATUSAMHU: MHOXECTBO, IIOJMHOYKECTBO, OIEpalul HaJ
MHOKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JUisl ONHCaHUus
peaybHBIX MPOLIECCOB U SABICHUNA M IMPH pEIIeHUH 33734, B TOM YHCJIE M3 APYIHX Y4eOHBIX
IIPEIMETOB;

3) ymMeHue onepupoBaTh MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH;
YMEHHUE 3aJlaBaThb U OIUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHM; HCIOJIB30BaTh rpadbl mpu
pELICHUH 3a]a4;



4) ymeHue cBOOOHO ONEpUPOBATh MOHATHSMU: COUETAHHE, IIEPECTAaHOBKA, YNCIIO COUYETAaHUM,
YHUCIO MEpPecTaHOBOK; OMHOM HpIOTOHA; yMmMeHHME MNpUMEHSATh KOMOWHATOpHBIE (AaKTHl |
paccyX/IeHus Ul pelIeHus 3a/1a4;

5) ymMeHHe onepupoBaTh HNOHATHUAMHU: HATYPaIbHOE YHUCIIO, LIEJI0€ YHUCIIO0, OCTATOK 110 MOIYJIIO,
pallOHaJIbHOE  YWCJIO, MPpalMOHAIBHOE UHUCIIO, MHOXECTBA HATypPaJIbHbBIX,  LEJIBIX,
pAaLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME WCIOJIb30BaTh MPU3HAKU JAEIMMOCTH,
HalMEHbIIMKA OOImMHA JenuTenb M HauMeHbllee ofliee KpaTHoe, aaroputM EBkiauna npu
pELICHUH 3a/jay; 3HAKOMCTBO € Pa3JIMYHBIMU O3ULIMOHHBIMU CUCTEMAMH CUUCIICHHUS;

6) yMmeHue CBOOOJHO ONEpPUPOBATh IOHATUAMHU: CTENEHb C LEJIbIM II0Ka3areleM, KOpEHb
HaTypaJIbHOM CTENEHU, CTENEHb C PALMOHAIBHBIM I0KAa3aTelIeM, CTENEHb C JEHCTBUTEIbHBIM
(BeliecTBEHHBIM) IOKa3aTeNeM, JIorapu(mM 4ucia, CHHYC, KOCUHYC UM TAHTE€HC MPOU3BOJIBHOTO
4lCIIa;

7) yMeHHE ONepupoBaTh MOHATUSAMU: TOXKJIECTBO, TOXKIECTBEHHOE IIPe0Opa30BaHuE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PaBHOCWJIBHOCTb YPABHEHUI, HEPABEHCTB U
CHCTEM, DaLMOHAJbHBIC, UPPALMOHAIbHBIC, IOKa3aTelbHbIe, CTENEHHbIE, JIorapu(GMUUecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA M CHCTEMBbl; YMEHHE pEeLIaTh ypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C ITOMOIIBIO PA3JIUYHbIX IPUEMOB; peIllaTh YpPaBHEHMs, HEPABEHCTBA U
CHCTEMBI C IapaMeTpOM; IMPHUMEHSTh ypPaBHEHHWs, HEPAaBEHCTBA, WX CHCTEMBI JUIS PEIICHUS
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IMyHbIX 00JIacTell HAYKU U PeabHOU XKU3HU;

8) yMmeHHe CBOOOJHO ONEPHPOBATH MOHATHAMHU: Tpaduk QyHKIMH, oOpaTHas QyHKIU,
KOMIO3UIUS (QYHKIWH, JTUHEHHAs (QYHKIUSA, KBaapaTHyHas (YHKIUS, CTETIEHHass (QYHKIUS C
LEeNbIM [OKa3aTeleM, TPUTOHOMETpUYeckHe (YHKIMM, OOpaTHblE TPUTOHOMETPUUECKUE
(byHKLMY, TTOKa3aTelbHas U Jorapupmuueckas GyHKIUN; YMEHUE CTPOUTh IpaduKu (yHKUUI,
BBINOJIHATH NpeoOpa3zoBaHus rpaduKoB (pYHKIHMI; yMEHHE HCII0NIb30BaTh rpaduku GyHKINN 1715
U3y4EeHHsI POLIECCOB U 3aBUCUMOCTEH MPH pEIIeHUH 3a]a4 U3 IPYTUX Y4eOHBIX MIPEIMETOB U U3
peasbHOM KU3HH; BbIpakaTh (hOpMysaMH 3aBUCUMOCTH MEXIY BEJITMUMHAMM; YMEHHE CBOOOHO
OTIEPHPOBATH TOHATHSAMH: YETHOCTh (YHKIHH, TEPHOAMYHOCTh (PYHKIIMH, OTPAHUYCHHOCTH
(GyHKIIMM, MOHOTOHHOCTh (YHKIIMHM, SKCTPEMyM (YHKIIMH, HauOojblllee M HauMEHbIIee
3HaYeHHs (DYHKIMM Ha MPOMEXKYTKE, YMEHHE IPOBOJIUTH HCCIeNOBaHWE (DYHKIMH; YMEHHE
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKIMH Ui pellieHus ypaBHEHUMN, HEPABEHCTB U 33/1a4 C
napamMeTpamM; HM300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA PEIIEHUM ypaBHEHHIA,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO ONEPUPOBATH MOHATHAMM: TIOCIEIOBATENBHOCTh, apupMeTHYecKas
nporpeccusi, Te€OMETpHuYecKasi Iporpeccus, OECKOHEYHO yObIBalollash TeoMeTpHuYecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCIIE0BATEILHOCTH, B TOM YHCJE C MOMOILIBIO PEKYPPEHTHBIX
dopmyu;

10) ymeHme omepHpOBaTh TOHSATHSAMH: HENPEPHIBHOCTh (YHKIUH, AaCHMITOTHI Tpaduka
¢GyHKIMU, TIepBas U BTOpasi MPOHM3BOIHAS (YHKIINH, TEOMETPUUYECKHA W (PU3MUYECKUI CMBICT
IPOM3BOJIHOW, TEepBOOOpa3Has, ONPEAEICHHBI HWHTErpal; YMEHHE HaXOIUTh AaCHUMITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, NPOU3BEICHHS, YAaCTHOTO WU
KOMITO3UIIUN (PYHKIMI, HAaXOAUTh ypaBHEHUE KacaTelbHON K Tpaduky (yHKIUHM; yMeHHE
UCIMOJIb30BaTh MPOM3BOIHYIO Ui HWCCIIEAOBAaHUS (YHKUWH, IS HAXOXKACHUS HAMIyYIIero
peLIeHHs] B IPUKJIATHBIX, B TOM YHCJIE COLUAIBHO-KOHOMUYECKUX M (PU3NYECKUX 3aJadax, JUls
OIpENIeNIEHUs] CKOPOCTH M YCKOPEHMs; HaXOAWUTh IUIOIAAM M 00BbEMbl (UIYp C MOMOLIbIO
UHTErpana; MPUBOJAUTH IPHUMEPbl  MAaTEMaTHYECKOrO0  MOJEIHUPOBAHUS C  IOMOUIbIO
nuddepeHIaIbHBIX YPaBHCHUH;



11) ymeHue omnepupoBaTb MOHATHAMM: KOMIUIEKCHOE YHCIO, CONPSKECHHBIE KOMILUICKCHBIE
quciaa, MOJYIb W apryMEHT KOMIUIEKCHOTO 4YHCia, (GopMa 3aluCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apuMeTHUECKUe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX UHCEIT;

12) ymenue cBOOOJHO oOmIEepUpOBaTh MOHATHSAMU: CpefHee apudmMeTnueckoe, MeHaHa,
HauOoJiplllee W HAUMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTAHJAPTHOE OTKJIOHEHUE s
ONKCAHMs YMCIIOBBIX JIaHHBIX; YMEHUE MCCIIEJOBATh CTAaTUCTUYECKHE JAHHBbIE, B TOM YMCIE C
IpUMEHEHHEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecKu MCCIIE0BaTh
COBMECTHBIE HAa0IIIOJICHHS C TIOMOLIBIO THarpaMM PacCEHMBAHUA U IMHEHHOM perpeccum;

13) ymMeHue HaXOAWUTh BEPOSTHOCTH COOBITUH C HCIOJIB30BAaHHUEM TIpa)UYeCKUX METOJIOB;
OPUMEHSTH Ul PeHIeHUs 3a1a4 (OPMYJIbl CIOKEHHUS M YMHOKEHHUS BEPOATHOCTEH, (hopmyiy
NOJTHOM BeposiTHOCTH, (hopmyiny bepHymmu, komOuHaTopHbIe (DaKThl U (HOPMYIIBI; OICHUBATH
BEPOSITHOCTH pEalIbHbIX COOBITUH; yMEHHE OIEepUpPOBaTh HMOHATHAMM: ClIydailHas BEJIMYMHA,
pacrpesielieHue BEpOSATHOCTEH, MaTeMaTHYecKoe OXKUJaHUe, AMCIepCHs U CTaHAapTHOE
OTKJIOHEHUE CIy4alHO! BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOIO,
[I0Ka3aTeIbHOI0 U HOPMAJIBHOTO paclpeieeHnid; yMEHUE HCII0JIb30BaTh CBOMCTBA M3Y4YEHHBIX
pacnpenesneHuit Juisk perieHus 3a1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBLINX YUCEJI, METO/IbI
BbIOOPOYHBIX MCCIIEA0BAHUN; YMEHHUE IPUBOIUTH IPUMEPHI ITPOSABIICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOIHBIX M OOLIECTBEHHBIX SBJICHHSIX;

14) ymeHue cBOOOJHO OnepUpOBaTh MOHATUSAMHU: TOUKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM YToJ, ABYTPaHHBIA YroJl, TPEXIPaHHBIA YroJl, IEpeceKaroluecs,
napajelibHble U CKpEIIMBAIOLINECs MPsMble, MapajlIeIbHOCTh U NEPIEHANKYISAPHOCTD MPSMBIX
U IUIOCKOCTEH, yroil MEXIy NpPSMBIMH, YroJl MEXIY MPsIMOH M IUIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MpPU PEIICHUH 3ajady H3y4deHHble (AKTbl U TEOPEMbI
IUIAaHUMETPHUH; YMEHUE OLIEHUBAThH Pa3Mepbl 0ObEKTOB B OKPYKAIOIIIEM MUDE;

YMEHHE ONEepPUPOBATh TOHATHSAMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHMKA, TMPaBHIbHBINA
MHOTOTPaHHUK, MpU3Ma, MUpaMHia, GUIrypa U MOBEPXHOCTh BpallleHUs, IWINHIpP, KOHYC, HIap,
cepa, pa3BepTKa MOBEPXHOCTH, CEYEHMs] KOHyca W UWIMHJpa, NapajulebHble OCH WJIU
OCHOBaHHUIO, CEYEHHE IIapa, IJIOCKOCTb, Kacawlascs cepbl, LWIMHAPA, KOHYyCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKH, (UIYphl M TOBEPXHOCTH
BpAIl[EHUs, UX CEYCHMS, B TOM YHUCIIE C MMOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHHE NMPUMEHATh
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTENHEHO (POPMYTUPOBATh ONPEACTICHUS U3Y4aeMbIX
¢buryp, BIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WIHM OINPOBEpraTrh MX; yMEHHUE MPOBOIAUTH KJIacCHU(PUKALUIO UTYp MO pa3IU4HbIM MpHU3HAKaM,
BBITNOJIHATH HEOOXOAUMBIE TOTIOJHUTENbHBIE TIOCTPOCHHUS,

15) ymenue cBoOOIHO onepUpoBaTh MOHATHAMHU: ILIOMAAL QUIYphl, 00beM (UTYpHI, BETUYHMHA
yria, pacCTOSIHHME OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY IPSIMBIMHU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb C¢epbl, IUIOMAAb MOBEPXHOCTH MHPaMHIbI, TPHU3MBI, KOHYcCa,
WIMHAPa, 00beM Ky0a, IPSIMOYTOJILHOTO Mapajliesienunea, TUpaMuabl, TPU3Mbl, [UIHHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEeMOB MOJO0HBIX (HUTYD;

16) ymenue CBOOOJHO ONEpPUPOBATh TOHATHSAMH: JBIKCHHE, MapaUICIbHBIA IEepeHoc,
CHMMETpPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00us, TOI00HBIC
burypel; yMEHHE paclio3HaBaTh paBHbIE M TMOJ00HBIE (UTYpHI, B TOM YHCJIE B TPHUPOJE,
UCKYCCTBE, apXMUTEKType; YMEHHE MHCIIOIb30BaTh TI'€OMETPUUYECKHE OTHOLICHMS, HAaXOIUTh



reOMETPUYECKUE BEIUYMHBI (JIMHA, YTroJl, IUIONaAb, 00bEM) MpH PEIIeHUM 33a1ad U3 APYIHX
y4€OHBIX IPEIMETOB U U3 PEATLHOM KU3HU;
17) ymenue cBOOOIHO ONEpPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMAa KOOPAMUHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJAUHATBl BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO,
pa3joXKeHUe BEKTOpa MO 0a3ucy, CKaJspHOE MPOU3BEACHHUE, BEKTOPHOE MPOM3BEIEHUE, YIrojl
MEXJy BEKTOpaMM; YMEHHUE HCIOJb30BAaTh BEKTOPHBIM M KOOPAMHATHBI METOJ Ui pelIeHUs
reOMETPUYECKUX 3aJad M 3a4ad APYyruX Y4YeOHBIX IPEIMETOB; ONEpUPOBATb HOHATUSIMM:
Martpuia 2x2 u 3x3, onpeaeIuTeb MaTPHULIbl, FEOMETPUUYECKUI CMBICI ONPEACITIUTEIIS;
18) ymeHue MoaenupoBaTh peaabHble CUTyallud Ha S3bIKE€ MATEMAaTUKH; COCTABIISITh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI 110 YCJIOBUIO 3aJa4yM, HCCIENI0BaTh MOCTPOEHHBIE
MOJIEJIM C HCIOJIb30BaHUEM amrmapaTa anreOpbl, MHTEPIPETUPOBATH IOJYUYEHHBIM pE3yJbTaT;
CTPOUTh MaTEMaTHUYECKHUE MOJEIHU C MOMOIIBI0 T€OMETPUUECKUX MOHATHM M BEJIMYUH, PELIaTh
CBA3aHHbIE C HUMH [PAKTUYECKHE 3a/ladl; COCTaBIATh BEPOSTHOCTHYIO MOJENIb U
UHTEPIPETUPOBATh IOJIyYEHHBI pe3yibTaT; pelaTh NPUKIAJHbIE 3aJa4d  CpeACTBaMU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKOT0 M (DU3MUYECKOIrO
Xapakrepa;
19) ymeHue BbIOMpaTh MOAXOISIIMI METON s pelleHHs 3aJauyd; NOHUMaHHME 3HAYMMOCTH
MaTeMaTUKd B HW3YYEHHM IPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBICHUI; yMEHHE
pacrno3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHE IPUBOIUTH IPUMEpPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.

Ocoboe 3HaYeHre TUCIHUIUIMHA UMEET U (JOPMUPOBAHUU U PA3BUTHH OOIIUX (U3 HOB020
maxkema PI'OC CIIO 2022 200a no npogheccuu) n mpodhecCHOHAIBHBIX KOMIETEHINH (B
cootBercTBUM ¢ PI'OC CIIO peanuzyemoii npodeccun)

Obwue xomnemenyuu KaKk pe3ynbTaT OCBOCHHUs 0a30BOr0 Kypca MareMaTuku (hOpMHUPYIOTCS B
COOTBETCTBUU C IPEIMETHBIMU 3HAHUSIMU, YMEHUSIMU

O6wme KomnetreHuun u3s OrocC npodeccmn no npodeccum 15.01.04 «HanagymMk cBapovHOro u
rasonsiasamopesaresibHoro obopyaosaHua»

OK 1. MoHMMaTb CYLLLHOCTb M COLMANbHYIO 3HAYMMOCTb byayluel npodeccun, NPoaABAATL K Hel
YCTOMYMBLIM UHTEpPEC.

OK 2. Opl’aHMBOBbIBaTb CO6CTBeHHyPO AeATeNbHOCTb, UCXO04A U3 LENN U cnocobos ee AOCTUXKEHUA,
onpegeneHHbIX pykoBoaAUTENTIEM.

OK 3. AHanusnpoBaTb pabouyto CUTyaLMIo, OCYLLLECTBAATb TEKYLLMUI M UTOTOBbIN KOHTPO/Ib, OLEHKY U
KOppeKumio cOBCTBEHHOM AeATeIbHOCTM, HECTU OTBETCTBEHHOCTb 3@ Pe3y/ibTaTbl CBOEW PaboTbl.

OK 4. OcywecTsnsaTb NOUCK MHPOpMaLUn, Heobxoanmon ans 3GGeKTUBHOTO BbINOAHEHUA
npo¢deccroHaNbHbIX 3a4au.

OK 5. Ncnonb3oBaTb MHGOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONOTMM B MPOPECCUOHAbHOM
AesATeNIbHOCTY.

OK 6. PaboTaTb B KOMaHAe, 3pPeKTUBHO 06LLATLCA C KOEramm, PyKOBOACTBOM, K/IMEHTAMMU.

OK 7. cnonHATb BOMHCKYO 065A3aHHOCTb , B TOM YMC/IE C NPUMEHEHNEM MOYYEHHbIX
npodeccnoHanbHbIX 3HaHWUI (aNA toHOoLWeN).



Oowmue odpasoBarebHbIe
pe3yabTaThl

IIpeamerHble yMeHus:

IIpeameTHble 3HAHUA:

OK 01 IIoHumaTh CymHOCTb U
COLIMANIbHYIO 3HAYUMOCTh
Oynayueit mpodeccun,
MPOSIBJIATH K HEl
yCTOHUUBBIN HHTEpEC.

1. yMeTh onepupoBaTh OCHOBHBIMU
MOHATUSMH MaTeMaTHKH:

2. yMeTh HaXOAUTh IPOU3BOHBIE
9JIEMEHTAPHBIX (DYHKLUH, HCIONB3Ys
CIPaBOYHBIC MAaTEPHAIIbI;

3.yMeTh HCIOJIB30BATH anmapara
MaTEeMaTHYECKOTO aHAIN3a IIPH
pELICHNH NPaKTHKO-OPHEHTHPOBAHHBIX
3a1ay;

4. yMeTh UCIIONB30BaTh TPaUKH IIPH
W3y9ICHUH NPOLIECCOB U 3aBUCUMOCTEH,
IIPHU PELICHUH 33139 U3 APYTUX
y4eOHBIX TIPEIMETOB U 337124 U3
peabHOY JKU3HU; BBIPAKATh
dhopMyIaMu 3aBUCUMOCTH MEXKTY
BEIMYMHAMUY;

5. YMETh CaMOCTOSATENIFHO BBIJIBUTATh
THIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpuIecKux Quryp,
000CHOBBIBATh WM ONIPOBEPTaTh UX;
YMEHHE TPOBOIUTH KJIACCU(UKALINIO
¢uryp 1mo pazIMIHBIM NPH3HAKAM,
BBITIOTHATH HEOOXOMMBIE
JIOTIONTHUTEIbHbIE TOCTPOCHMUS;

6. COCTaBJIATh BEPOATHOCTHYIO MOJIENTb
U UHTEPIIPETUPOBATh MOTYIESHHBIN
pe3yIbTar.

1. 3HaTb OCHOBHLIE TOHATHS
anreOpbl, FeOMETPUH 1
MaTeMaTHYECKO CTaTUCTUKH,

2. 3HaTh BBIITYKJIBIC MHOT'OI'PaAHHUKH

1 QUTypBI BpallleHHs;

3.3HaTb noHsATHE QYHKLIUH U e

CBOMCTBA.
5.3HaTh OCHOBHBIE TOHSITHS
MaTEMaTHYECKON CTATHCTUKH

OK 02 OpraHu30oBBIBaTh 1.yMeTh IPUMEHATH TEOPEMBI 1. 3HaTH aNTOPUTMBI PEUICHUS 3a1a4,
COOCTBEHHYO 2.yMeTh IPOBOJIUTH JOKa3aTeIbHBIC HEPaBEHCTB, YPaBHEHUH, CUCTEM
JIeATEIILHOCTh, UCXOJIS U3 paccyxaeHus 2. 3HATh pacyETHBIC (POPMYIIBI
LIEJIU U CII0CO00B ee 3. yMeTh BBITIOJTHATH BEIYUCICHAS U 3. 3HATh METOJBI IOCTPOCHUS
JIOCTUKCHUS, npeoOpa3oBaHus; TaOIHII, AUATpaMM, TpaprKOB
OTIpeIeIEHHBIX 4. yMeTh CTPOUTH rpadyuKu 4.3HaTh METOJIBI TEOMETPHUECKUX
PYKOBOJTUTEIICM. 5. yMeTbh 3aaBaTh MTOCTPOCHUN M (POPMYITBI PacIETOB

[IOCJIEI0BATEILHOCTD TEOMETPUYCCKUX BEITMIIH
6. yMEeTh HCCIIeIOBATh CTATHCTUICCKHE

JIaHHBIC

7. OLICHUBATh BEPOSTHOCTH PEANbHBIX

COOBITHIA,

OK 03 AHanu3upoBath pabouyro 1.yMeTh OlIEHUBATH JIOTUYECKYIO 1. 3HaTh aNTOPUTMBI PEIICHUS 33134,
CUTYaIIHIO, OCYIIECTBISATh MOCIIE0BATEIHHOCT PACCYKICHUH; CUCTEM, HEPABEHCTB
TEKYIIUA U UTOTOBBIN 2.yMeTh IPUMEHSTH PACCYKIEHUS A1l | 2. 3HATh METOJBI IIOCTPOCHHS
KOHTPOJIb, OLICHKY U pelieHus 3aiay; rpauKoB;

KOPPEKIHIO COOCTBEHHOM 3. yMEeTh HCIONB30BATh TPA(UKH; 3. 3HaTh METO/bl MATEMATHYECKOTO
JIeATeIIbHOCTH, HECTH 4. yMeTh MOJEIHUPOBATh CUTYaIIUH HA aHaju3a, B TOM YHUCJIE COLMAJIBHO-
OTBETCTBEHHOCTH 3a SI3bIKE MaTeMaTHKH; SKOHOMHMYECKOTO XapakTepa
pe3yIbTaThI CBOCH paOOTHI.

OK 04 . OCyILEeCTBISTh TOUCK 1 ymeHue nepeBouTh Ha 1. 3HaTh METO/IbI MATEMATHYECKOTO
nHGOPMALINHU, HEOOXOIUMON | MaTeMaTHYeCKHH S3BIK MPOCTEHIIIHE aHajau3a, B TOM YUCJIE COLUAIIBHO-
Jutst 3 pexTUBHOTO MpOoOJIEMBI, TIOCTABJICHHBIE B TEPMUHAX | SKOHOMHUYECKOTO XapakTepa
BBITTOJTHCHUS JIPYTUX MPEIMETHBIX 00acTel A uX | 2. 3HATh TEOPHIO BEPOSTHOCTH
npodeccnoHabHBIX 3a7a4. pelIeHusl.

2.yMeHHe JIOTHIECKU pa3BUBATh
OTHeIbHBIE (hOpMaTbHBIE TEOPUH H
YCTaHaBJIMBATh CBS3b MEKJIY HUMU

OK 05 Hcnonb3oBaTh 1.yMeHMe YuTaTh U aHATU3UPOBATH 1. 3HaTh MaTeMaTHUYECKHE TEPMHUHBI 1
UH(POPMALMOHHO- MaTeMaTHUYECKYIO JIUTEPATypy TIOHATHS
KOMMYHHKAI[MOHHBIE 2. yMETbh MPEJICTABUTh 2. 3HaTh rpa)UIeCKOC BRIPAKCHUE
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TCXHOJIOTUHU B

MAaTEeMaTU4CCKOC PCIICHUC B

MaTeMaTHYECKUX 00BEKTOB U

npodeccrnoHanbHOM TEpMHHAX, TOHATHBIX ayIUTOPUH 3aBUCHMOCTEH
JEATEIIBHOCTH.
OK 6 PaboraTs B KOMaHzE, YMeHne CTaBUTh U N3yJaTh HOBBIE OCHOBHBIE pa3JeIbl AIIEMEHTAPHOM
3¢ ¢exTHBHO 00IATHCS C poOJIeMBI U3 HOBBIX 00acTeil ¢ MaTeMaTHKH
KOJUIETaMH, PyKOBOACTBOM, | TMOMOIIBI0 MAaTEMaTHIECKUX 3HAHUH
KIIMEHTaMH.
OK 07 HcnonHATE BOMHCKYIO ‘YMeHue CTaBUTh CIOKHBIE 3HaTh METOIBI PEUICHUS

00513aHHOCTb , B TOM YHUCIIC C
MPUMEHEHUEM MOJTy4CHHBIX

npo¢eCCUOHANBHBIX 3HAHUN
(ans roHOIIEH).

ONTHMU3AIIMOHHBIE TTPOOIEMBI 1
npoOJIeMbl IPUHSTHS pEIIeHUH 1
HNEPEHOCUThH MOJyUECHHBIE
MaTeMaTHYeCKUE Pe3yIbTaThl B
NepBOHAaYaIbHbIE KOHTEKCTHI PO0JIeM

MaTCMaTUYCCKHUX 3a1a4

IIpodeccnonanbubie KoMneTeHunu (ykaspiBaercs eqununa 1K, popmupyemas npukiiagHbsiM
Mo 1yJIeM/TIipoecCHOHAIbHO-OPUEHTUPOBAHHBIM COJiepKaHueM, B cooTBeTcTBUU ¢ I'OC
peanmmzyemoit npodeccun/crnienuanbHoctd CI10) kak pe3yjbTaT 0cBOeHHUsI 0a30BOT0 Kypca
MaTeMaTUKU (OPMUPYIOTCS B COOTBETCTBUU € MPeIMETHbIMH 3HAHUAMM, YMEHUSIMH

NpodeccnoHanbHble KomneteHuuu 13 ProC CNO npodeccun no npodeccun 15.01.04 «Hanaguumk
CBapO4YHOrO M rason/siasmopesare/ibHoro o6opyaosaHuA»

5.2.1. Bbibop, yCTaHOBKa 1 KOPPEKTUPOBKA PEXMMOB CBAPKN U PE3KU META/I/IOB.

MK 1.1. YcTraHaBAMBaTb M KOPPEKTUPOBATb PEXMMbI CBAPKM HA aBTOMATUYECKUX M NOAYaBTOMATUYECKNX
MaLUMHax Ana 4yroBOM M KOHTAKTHOM CBApKM.

MK 1.2. YcTaHaBAMBaTb M KOPPEKTUPOBATL PEKMMbI PE3KM METaa.

MK 1.3. Onpeaensto PeXMMbl CBaPKWN NAEHOYHbIX U GOSbIMPOBAHHO-MIEHOYHbIX MAaTePUaNoB..

MK 1.4. Ucnonb3oBaTb ONTUMaJIbHbIE PEXKMUMbI KCMIyaTaumMm paboTbl CBAapOYHOro 060pyA0BaHNA U

YCTaHOBOK.

MK 1.5. KoHTpoaunpoBsaTb 1 peryimposatb napameTpbl TEXHONOMMYECKMUX MPOLLeCCoB.

MK 1.6. KOHTpOAMpPOBaTb KAYECTBO CBAPKMU.

5.2.2. Hanagka v peryanMpoBKa CBapoO4YHOro 1 rasornsiasmopesatenbHoro obopyaoBaHus.

MK 2.1. BbInoAHATb HaNaAKy aBTOMAaTUYECKUX U MNOJ1YaBTOMATUYECKMX CBAPOYHbIX MallnH ONA ,u,yrosoﬁ n

KOHTaKTHOM CBapkKwu.

MK 2.2. BbINOAHATb HaNaAKy pPe3akos AN KUCNOPOAHOM U KUCA0POAHO-(OCOBOM Pe3KU METa/oB.

MK 2.3. BbInoAHATb HaNaaKy No/1lyaBTOMaTUYECKUX ra3ope3aTe/ibHbIX MalUnH.

MK 2.4. BbINOAHATb HaNagKy 3aXBaTOB OAHOTUIMHbIX MPOMbILLIEHHbBIX MaHUMYAATOPOB (Pob0oTOoB) C
NpPOrpaMmHbIM ynpasaeHMeM B COOTBETCTBUM C NpPaBMAaMM NPOBEPKM Ha paboTocnocobHOCTL U

TOYHOCTb NO3NLUMOHNPOBAHUA.

MK 2.5. BbINOAHATbL HanaaKy cnewnanbHbiX YCTAaHOBOK A/1A NOABOAHOM KUCNOPOAHON PE3KM MEeTANNA.
MK 2.6. BbINOAHATbL HanagKy pPas/IMyHbIX NPUCNOCOBNEHWUI A5t CBAPKM U PE3KU METAN/OB.

MK 2.7. BbINONHATb NOAHANAAKY BbICOKOYACTOTHbIX YCTAHOBOK M MaLLUUH.




MK 2.8. OcyLLecTBAATb peryiMpoBKY CUCTEM MHEBMOMEXAHUYECKOTO M rTMAPOMEXaHNYECKOro Np1eBoa0B..

5.2.3. BegeHue nNpoLeccoB aBTOMATUYECKON U MEXaHM3MPOBAHHOM CBAapKW META/INOB.
MK 3.1. OcywecTBnATb NOAroTOBKY MeTana K CBapKe.
MK 3.2. BbinonHATb c6OpKy M3gennin nog aBTOMaTUYECKYIO U MEXaHM3MPOBAHHYIO CBApPKY.

MK 3.3. BbINONHATb aBTOMATUYECKYIO U MEXAHM3UPOBAHHYIO CBAPKY C MCMOAb30BaHUEM M1a3MOTPOHA BO
BCEX NPOCTPAHCTBEHHbIX MOMOXKEHMAX CBAPHOTO LWBa CPeaHEN C/IOXKHOCTU annapaTtos, y3/108, AeTaNel,
KOHCTPYKLMI 1 TPyH6ONPOBOA0B M3 YrNEPOANCTbIX U KOHCTPYKUMNOHHbIX CTanem.

MK 3.4. BbINoNHATb HanAaBKy NPOCTbIX U CpeaHel CNOKHOCTU AeTanel U y3noB..
MK 3.5. BbINO/IHATL aBTOMATUYECKYI0 MUKPOMNAa3MEHHYIO CBApKY.

MK 3.6. BbINOAHATb aBTOMATMYECKYIO U MEXaHM3NPOBaHHYIO CBAPKY B 3aLLMTHbIX ra3ax, MOPOLIKOBOM U
CaMO3aLLMTHOM NPOBOJIOKOW.

MK 3.7. OcywecTBnATb NOATOTOBKY M CBAPKY OCHOBHbIX TUMOB CBAPHbIX MalLMHOCTPOUTE/IbHbLIX AeTanemn
N KOHCTPYKUMNA.

MK 3.8. KoHTpoaunpoBaTb paboTy cBapo4yHOro ob6opyaoBaHms.

5.2.4. BegeHue npouecca TepMUYECKON Pe3KM MEeTasI/IoB.

MK 4.1. NoarotaBAnBaTb annapaTypy 419 KUCAOPOLHOM PE3KN METas/0B.

MK 4.2. OcywecTBAATb ynpasaeHMe MallMHaMn A1A KUC0POLHOM PE3KMU.

MK 4.3. BbINONHATE MALLMHHYIO Pa3fAennTeNbHYIO U MOBEPXHOCTHYIO KUCIOPOAHYHO PE3KY.
MK 4.4. BbINONHATb KNCI0OPOAHO-DNHOCOBYIO PE3KY.

MK 4.5. KoHTpoanposaTb paboTy razonnasmopesaTesnbHOro obopyaoBaHuA.

5.2.5. BbINo/IHEHWE 3NEKTPOMOHTaXKHbIX PaboT.

MK 5.1. BbiNoAHATb pa3bopKy M COOPKY 3N1EKTPUYECKON apMaTypbl.

MK 5.2. BbINONHATL CpawMBaHNE U OKOHLLEBaHME CBAapPOYHOro Kabens, npoBoaa.

MK 5.3. BbINOMHATb MOHTaX NEPEHOCHOW apMaTypbl 1A 3/EKTPUYECKOTO OCBELLLEHUS paboymx MecT.
MK 5.4. Ocyw,ecTBAATb NOAKAOYEHME NPOBOAOB U Kabenen K ceTm NuTaHus.

MK 5.5. YcTaHaBAMBATb NOHMKaOLWMeE TpaHCHOPMATOPbI 411 OCBELLEHUS.

MK 5.6. KOHTPONMPOBaTb Ka4YeCTBO 3/IEKTPOMOHTaXKHbIX paborT.

5.2.6. O6cnyKmBaHWe 0b0pya0BaHMA aBTOMATUYECKON U MOJlyaBTOMATUYECKOM AYrOBOM U KOHTaKTHOM
CBapKM.
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MK 6.1. BbINOAHATb OCHOBHbIE C/eCapHble onepaLuun, NpumeHaemble Npu 06CyKUBAHUN
060pyl0BaHMA M NOATOTOBKE MeTaNa K CBapKe.

MK 6.2. YcTpaHatb gedekTbl B paboTe aBTOMATUYECKMX U NOJYaBTOMATUUYECKMX CBAPOYHbIX MALIMH U
YCTaHOBOK, NO/IyaBTOMATUYECKUX ra3opes3aTe/ibHbIX MaLLVH.

OcHOBHBbIE BU/BI IIpeameTHbIe yMeHUs: IIpeaMeTHbIE 3HAHUSA:
AesITeJIbHOCTH;
npogeccuoHaJIbHbIE
KOMIIeTeHIHH
[IK 1. Bui6op, ycranoska u 1.ucronp30BaTh METOJ MaTEeMAaTHISCKOM 1. 3HaTh MaTEeMaTHYCCKUI
KOPPEKTHPOBKA PEKHMOB MHAYKIUH anmapat Uil ONHCaHHS
CBAPKH 1 PE3KH MCTAILIOB. 2.yMeTh IPUMEHATh KOMOWHATOPHBIE (DAKTHI | TIPOIIECCOB U SIBICHUI
3. yMeTh OnepupoBaTh MaTEMaTHYECKUMHU 2. 3HATh MO3UIIMOHHBIC CUCTEMBI
HOHSATHAMU CUHCIICHUS
4. 9uTaTh ¥ UHTEPIIPETHPOBATH JJAHHBIC 3. 3HaTh METO/bI
AIIEKTPONIPUOOPOB reOMETPHUECKUX MTOCTPOCHHIA U
5. 0OpPMIISTH YYETHYIO IOKYMEHTALUIO pacyeToB
[IK 2 Hananka n 1. yMeHue uuTaTh U aHAJIM3UPOBATH 1. 3HaTh MaTeMaTuyeCKUil
PerynpoBKa CBApOYHOTO 1 HOPMAaTHBHO-TEXHUUYECKYIO JIUTEPATYPY anmapat JUIsl ONHCaHHs
Ta30IIasMOpe3aTe/IbHOro 2. ohopMIIATh JJOKYMEHTAIUIO 3. YMETh MPOLIECCOB U SIBJICHHIA
oGopyzoBais. MHTEPIIPETUPOBATH MOJYYEHHBIN Pe3yNbTaT; | 2.3HATh Pa3IMYHBIC METOJIBI
4. yMeTh pacrio3HaTh MPOSIBICHHUE peLIeHHUSI MATEMaTHIECKUX
MaTeMaTUKH B IIPOIIEecce 3amaq
I1K 3-5. Benenne nponeccos | 1.000pMIATh JOKYMEHTALHIO. 1.mMeTo1 KOHTpPOIS
ABTOMATHYECKOH 1 2. IPOBOJINTH TEXHUYECKUE U3MEPECHUS reOMeTPHYECKHX [TapaMeTPOB
xg::;‘rs:POBaHHOH chapku 3. YMETb IPUMEHSTh MATEMATHYECKHE 3HAHUS | rorarinmya o buryp u Ten
JUISL PEIICHUS] CHTYallMOHHBIX PEMOHTHBIX BpateHus
3amaq
2.METOJ1 OLICHKH JIOTHYECKON
MPaBUIBHOCTH PACCYXKICHUH
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbLHOI 11 CHUIITTHHbBI

2.1. O0beM JUCHUILINHBI U BBl y4e0HOH padoThI

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem 00pa3oBaTeJIbHOM MPOrpaMMbI 1M CIIATLIMHBI,
rae

1. OcHoBHOe coaep:xkaHue,
B TOM YHCJIE

MMPAKTUYCCKUC 3aHATUA

2. TIpodeccoHATBLHO-OPUEHTHPOBAHHOE COMEPIKAHUE
(copep:kaHue MPUKJIATHOTO MOXYJIA),

B TOM 4YHCJIC

MMPAKTUYCCKUC 3aHATUA

337

297

o1

40

40

IIpomexyTouHas arrecTauus B gopme IK3aMeHa

Ipumeuanue: [Ipoecpamma no peanuzayuu UHOUBUOYATLHOSO NPOEKMA NO OUCYUNTUHE

paspabamuleéaemcsi OmoenbHO
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2.2. TEMATHYECKHWM ILJIAH 1 COJIEPKAHHUE JUCHUIIJINHBI
2.2.1. TeMaTH4YecKoe IJIAHUPOBAHUE

B TOM U3 HUX ®opmupyemMble
Ne . HaumeHoBaHue pa3jiesioB U TeM O0bem yacoB ueie fpat. 1o
NMpaKTH4ec npod.
KHe MOJYJ110
337 101 40
Pa3nean 1. IloBTOpEHNE Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 20 6 6
Lenp u 3a1aun MaTeMaTUKH, 00JIACTU TPUMEHEHHS OK-01, OK-02,
Tema 1.1 MaTeMaTUYEeCKHX 3HAHUH, B TOM YKCIIE 2 - - OK-03, OK-04,
npodeccCHnoHATLHOM OK-05, OK-06,
Tema 1.2 Yucna u BeluMcaeHus. BeipaskeHust 1 npeoOpa3oBaHus 2 - - OK-07
Tema 1.3. I'eoMeTpHs Ha IIIOCKOCTH 4 2 2 IIK1, IIK2, TIK3
Tema 1.4 [IporieHTHBIE BBIUMCIEHHUS 4 2 2
Tema 1.5 YpaBHEHUs U HEPABEHCTBA 2 - -
Tema 1.6 CucreMbl ypaBHEHUH U HEPABEHCTB 6 2 2
Paznen 2 IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 20 6 2
Tena 2.1 OcHoBHbIE IOHATHUSA CTEpeOMeTpun. Pacnionoxenue 5 i i OK-01, OK-03,
o IPSIMBIX U IIJIOCKOCTEN OK-04, OK-07
Tema 2.2, HapannenLVHOCTb IPSIMBIX, IPSAMOM M IUNIOCKOCTH, 6 5 i IIK1, IIK2, ITK3
TJIOCKOCTEHN
Tema 2.3, HepneHnHEynﬂpHOCTb OPSMBIX, IPSIMOHN U MJIOCKOCTH, 5 9 9
IJI0CKOCTEN
Tema 2.4. Teopema o Tpex nepneHIuKyIsIpax 4 - -
Tema 2.5. [TapannensHble, TEPICHINKYISPHBIE, CKPEIIMBAIOIHECS 4
psiMble
Tewma 2.6. Pemenue 3anay. [IpsiMble U IIIOCKOCTH B IPOCTPAHCTBE 2 2 -
Paznea 3. Crenenu u kopHu. CreneHHas pyHKIHsA 18 6 2 OK-02, OK-03,
Tema 3.1 CrenenHas QyHKIMS, €e CBOICTBa 2 2 - OK-04, OK-07
Tema 3.2 ITpeoOpa3oBaHue BBIPAXKEHHUH C KOPHSIMU N-0i CTENEHU 4 - - IIK1, IIK2, TIK3
Tema 3.3 CB?ﬁCTBa CTETIeHU c panroHaIbLHBIM U 5 9 5
JIeCTBUTEILHBIM TIOKA3aTEISIMA
Tema 3.4 Perienue uppanmoHanbHbIX YPAaBHEHUH U HEPABEHCTB 4 2 -
Tema 3.5 Crenenu u kopHH. CteneHHas QyHKIUsS 2 - -
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Pasnea 4. Iloka3aTenbHasi QyHKIUA 16 6 OK-01, OK-02,
Tema 4.1 ITokazarenpHas QyHKIHSI, €€ CBOWCTBA 2 - OK-03, OK-04,
Tema 4.2 Penienne noxasareabHbIX YPABHEHHH M HEPABEHCTB 8 2 OK-05, OK-06,
Tema 4.3 CHCTEMBI [IOKA3aTENIbHBIX YPABHEHUI M HEPABEHCTB 4 2 OK-07
Tema 4.4 Pemenue 3anau. ITokazarensHas QyHKIMSA 2 2 IIK], IIK2, IIK3
Paspea S. Jlorapu¢mpel. Jlorapudpmudeckasi pyHkums 28 9 OK-02, OK-03,
Tema 5.1 Jlorapugm uncna. JlecATHYHBIA ¥ HATypaJbHBINA 4 1 OK-04
' JorapudMBbl, YUCIIO € IIK1, IIK2
Tema 5.2 CoiictBa norapudmon. Onepanust jorapuGMupoOBaHHs 6 2
Tema 5.3 Jlorapudmuueckas GyHKIIUS, €€ CBONCTBA 4 -
Tema 5.4 Pemrenue norapuMuveckux ypaBHEHHH U HEPABEHCTB 8 2
Tema 5.5 Cucremsl JorapuMUIECKUX ypaBHEHHMA 4 2
Tena 5.6 Pemenwue 3amaq. Jlorapudmer. Jlorapudpmudeckas 5 9
byHKIUSA
OcHoBbI TpuroHoMerpuu. TpuroHomerpuueckKme OK-01, OK-02,
Paspen 6. $pyHkunu b b b b 42 12 OK-03, OK-04,
T Tpuronomerpuyeckue GYHKIIMH MPOU3BOJIBHOTO YIia, OK-05, OK-06,
ema 6.1 4 2
yucya. PanuanHas u rpagycHas mepa yria OK-07
Tema 6.2 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. 6 9 IIK1, IIK2, IIK3
DopMyIIbl TPUBEACHUS
CuHyc, KOCHHYC, TaHI'€HC CYMMBI U DPa3HOCTH JBYX
Tema 6.3 yrIoB y 8 2
Cunyc u KocuMHYyC JBOHHOro yrma. @opmynbl
MIOJIOBUHHOTO yTJIa
Tema 6.4 @yHk1uy, ux cBoiictsa. CrnocoObl 3aaHus QyHKIUN 2 -
Tema 6.5 Tpuronomerpuueckue (yHKUMH, HMX CBOWHCTBA H 5 i
rpaduku
[IpeoOpa3oBanue  rpaUKOB  TPUTOHOMETPUUYECKUX
Tema 6.6 ¢ynkuuid. OnucaHue MpPOU3BOACTBEHHBIX IMPOIECCOB C 6 2
MOMOMIbIO TpauKOB QYHKIUHI
Tema 6.7 OO6paTHbIe TPUTOHOMETPUYECKUE PYHKIINH 2 -
Tema 6.8 Tpuronomerpuueckrue ypaBHEHUs] 1 HEPABEHCTBA 8 2
Tema 6.9 CucreMbl TPUTrOHOMETPUUYECKUX YpaBHEHHM 2 -
Tenma 6.10 Pemenne 3amau mo TeMe OCHOBBI TPUTOHOMETPHH. 5 9

Tpuronomerpruyeckue GyHKIUH
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AHajmM3 pe3yjbTATOB MaTeMaTH4YeCKHX 3HAHWil, B

Tema | 10 -
TOM YHCJIe IPOo(ecCHOHAIBHBIX
Pazien 7. DJjieMeHThl KOMOMHATOPHKH, CTATUCTHKH W TEOPHH 25 3 OK-01, OK-02,
BEPOSITHOCTEI OK-03, OK-04,
Tema 7.1 OCHOBHBIE TIOHITHSI KOMOMHATOPUKHU 5 1 OK-05, OK-06,
Tera 7.2 Pemenune  3amau. OnemMeHTbl ~ KOMOMHATOpPUKH, 4 5 OK-07
' CTaTUCTUKH M TEOPUH BEPOSITHOCTEH IIK1, IIK2, IIK3
CoObiTHEe, BEpOSATHOCTh  cOObITHA. CloxeHue U 5)
Tema 7.3 . 1
YMHOEHHUE BEPOSITHOCTEHN
Tema 7.4 JluckperHasg  ciydaiiHas ~ BeIMYMHA, 3aKOH €€ 3) i
pacnpeseneHus
Tema 7.5 3agaun MaTeEMaTUYECKOM CTaTUCTUKH 3 1
Tema 7.6 CocraBiieHne TabJauI] ¥ JuarpamMm Ha IPaKkTHKE 3 3
Pasnea 8. KoopauHatsl 1 BeKTOPbI 16 6 OK-01, OK-02,
JlexkapToBbl KOOpPAMHATHI B INpocTpaHCTBE. PaccrosiHue OK-03, OK-04,
Tema 8.1 MeXxay aAByMms ToukamMu. KoopauHaTel —cepeauHbl 4 - OK-05, OK-06,
OTpe3Ka OK-07
BekTtopsl B ipocTpaHCTBE. 1IK1, IIK2, IIK3
Tewma 8.2 Yron mexnay Bekropamu. CKaJasipHOE IMPOU3BEICHHE 6 2
BEKTOPOB
Tema 8.3 KoopannaTtHas miockocTsb. 4 2
Tema 8.4 Pemenue 3anay. KoopimHaTsl U BEKTOPHI 2 2
Pa3nea 9 MHOrorpaHHUKH M TeJIA BPALLICHUS 46 12 OK-01, OK-02,
Bepmmnsl, pebpa, rpaH MHOTOIpaHHUKA OK-03, OK-04,
Tema 9.1 2 - OK-05, OK-06,
OK-07
Tena 9.2 [Ipuzma, ee cocraBnswoomue, cedenue. llpamas u 5 1K1, ITK2, TTK3
MIpaBIJIbHAS TPU3MBI
Tena 9.3 [Mapannenenunern, KyO. Ceuenue KyOa, 5 1
napajuiesienunesa
Tema 9.4 [Mupamuna, ee cocraBisoume, cedeHue. llpaBuibHas 5 i
nupaMuia. Y cedeHHas IupamMuia
Tema 9.5 bokoBasi 1 oHasi NOBEPXHOCTh MPU3MBI, THPAMHUIbI 2 2
Tema 9.6 Cummerpust B KyOe, napajiieNenumnese, —npusme, 7 1
nupamyze. [Ipumepsl cumMeTpuii B mpodeccuu
Tewma 9.7 [IpaBriibHBIE MHOTOIPaHHUKH, UX CBOMCTBA 2 -
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Tema 9.8 Hunuuap, ero cocrapisitomue. CedeHne MUIMHIPA 4 1 1
Tena 9.9 Konyc, ero cocraBmsromue. CedeHue  KOHYyca. 4 5 1
Pa3Beprtka koHyca
Tema 9.10 YcedeHnsblil konyc. CedeHrne yCeYeHHOT0 KOHyca 3 1 1
Tema 9.11 [Tap u cdhepa, ux ceyeHus 4 - -
Tena 9.12 [lonsatue o6 oObeme Tena. OtHomeHHE O0OBEMOB 9 5 5
noxo0HbIX Teil. O0BEMBI TE
Tena 9.13 KoMOuHanmu MHOTOTpaHHUKOB U Tl  BpallleHUs. 1 i i
I'eomeTpruueckne KOMOMHAIIUN
Tema 9.14 Pemenue 3amady. MHOTOrpaHHHMKH U TeJIa BpallCHUS 2 2 2
Paznea 10. MHo:xecTBa. JjleMeHThl Teopuu rpagos 10 2 2 OK-01, OK-02,
Tema 10.1 MmuosxectBa. Onepanv ¢ MHOKECTBAMU 5 1 1 OK-03, OK-04,
Tema 10.2 I'pads 2 - - OK-05, OK-06,
Tema 103 Pemenue 3amau. MuoxxectBa, ['padpl 1 X mpuMeHEHNE 3 1 1 OK-07
Pazgen 11. KoMiuiekcHbIe YHc/Ia 9 2 - OK-01, OK-02,
Tema 11.1 KomiuiekcHble unciia 4 1 - OK-03, OK-04
Tema 11.2 [IpuMeHeHne KOMIUIEKCHBIX YHCEI 5 1 -
Pa3nen 12. IIpousBoaHas GpyHKIMH, ee MPUMEHEHHE 45 14 6 OK-01, OK-02,
Tema 12.1 [lonstue mnpenena ¢ynkumid. IloHsiTHe TPOM3ZBOIHOM. 6 1 i OK-03, OK-04,
' ®opmyiiel 1 npaBuiIa AuddepeHrpoBaHus OK-05, OK-06,
[Ipou3BonHbIE CyMMBI, DPa3sHOCTH  IPOU3BEAEHUS, OK-07
Tewa 12.2 JaCTHOTO S 2 i IIK1, IIK2, ITK3
Tema 12.3 [TpousBonHbIE TPHTOHOMETPHHECKHX GyHKINHA. 5 1 i
ITpon3BosiHas COKHOU (YHKLIUU
Tema 12.4 [lonsiTue o  HempepblBHOCTH — QyHKuMH. Mertog 5 i i
UHTEPBAJIOB
Tema 12.5 I'eomeTprueckuii 1 GU3NYECKUI CMBICII TPOU3BOTHOM 8 2 -
Tema 12.6 dusnueckuit CMBICIT MIPOU3BOIHOM B 3 i 9
poeCCHOHABHBIX 3a71a9ax
Tema 12.7 MoHOTOHHOCTH (pyHKIMH. TOUKH SKCTpeMyMa 5 2 -
Tema 12.8 HccnenoBanue QyHKIMHA U TOCTpOEHUE TpadUKOB 4 2 2
Tema 12.9 Haubonbiiee u HanMeHblIee 3HaUeHUs QYHKIUU 2 - -
Tena 12.10 HaxoxxaeHne ONTHUMaabHOrO pe3yibTara C MOMOILBIO 8 4 5

MIPON3BOJHOM B MMPAKTUYECKUX 3a7a4ax
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Paszpnen 13. IlepBooGpa3nasi pyHKIHM, ee NPUMEHEHHE 20 6 4 OK-01, OK-02,
Tesa 13.1 [lepBooOpasznass  ¢ynknuu. [lpaBuna  HaxOXIACHUS 5 5 i OK-03, OK-04,
' epBOOOPaA3HBIX OK-05, OK-06,
Tema 13.2 [Inomany  kpuBonMHENHHOW — Tpameuuu. Dopmyna 3 i i OK-07
' Hrrorona — JleiiOnumna IIK1, IIK2, IIK3
Tema 13.3 HeonpenenenHslii 1 onpeaeneHHbl HHTETpaJIbl 4 - -
Ilonatne 00 ompeaeneHHOM MHTErpaje Kak IUIOIAAx
Tema 13.4 KpUBOJIMHEWHON Tpameuuu. l'eoMeTpudecKkuil cMbICi 6 2 2
OIpeIeIEHHOr0 UHTErpaia
Tema 13.5 Pemenne 3amau. [lepBooOpaznas  QyHkum, ee 5 9 5
IPUMEHEHHE
Paspnen 14. YpaBHeHNsI H HEPABEHCTBA 13 6 6 OK-01, OK-02,
Tema 14.1 PaBHOCHIIBHOCTE ypaBHeHHMII u HepaBeHCTB. OO1me 2 i i OK-03, OK-04,
) METO/IbI PEIICHHS OK-05, OK-06,
Tema 14.2 I'paduueckuii MeTO/1 pereHusl ypaBHEHUH, HEPaBEHCTB 3 2 2 OK-07
Tema 14.3 YpaBHEHUs U HEPABEHCTBA C MOYJIEM 2 - - IIK1, IIK2, IIK3
Tema 14.4 YpaBHEHHUsI M HEPABEHCTBA C ITapaMeTpaMu 2 1 1
Tena 14.5 COCTaBJ'IeIEI/Ie U pellieHHe TEeKCTOBBIX 3a/1a4 C TOMOIIIbIO 2 9 9
ypaBHEHHH
Tewma 14.6 Pemenue 3aa4y. YpaBHeHHUs 1 HEpaBEHCTBA 2 1 1
Tema Il AHaIu3 pe3yJbTAaTOB MaTeMaTH4YeCKHX 3HAHWI, B 10 i i
TOM YHCJIe PO(hecCHOHATBHBIX
BCET'O 337
IIpomexyTounas arrecranms (IK3amMeH)

2.2.1. CoaepskaHue pa3aejioB

IIpogheccuonanvro-opuenmuposannoe cooepiicanue pacnpeoenero no pazoeiam u memam

Paszgea 1. [loBTOpeHHe Kypca MATeMAaTHKH OCHOBHO HIKOJIbI

bazoBbie 3HaHUS M yMEHHUS MO MaTeMaThKe B MPO(ecCHOHANBLHON U B TOBCETHEBHOW NesATENbHOCTH. JleMCTBUS HaA MOJOKUTEIHHBIMU H
OTPULIATENIbHBIMU YHCIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU IpoOsiMH. JleHCTBUS cO CTeneHAMHU, (POpMYyNbl COKPAILIEHHOTO YMHOXKEHHUSA. Buubl
IIOCKUX (GUTYp W UX Iiomaab. [IpocTeie mpoIeHThI, pa3Hble crocoObl X BbruucieHus. CloKHbIE MpoUeHTH. JIMHelHble, KBaJpaTHbIE, TPOOHO-
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JUHEHHbIE YpaBHEHUS U HepaBeHCTBA. CIocoOBI pPeIIeHUs] CUCTEM JTMHEHHBIX ypaBHEHUH. [lonamus: mampuya 2x2 u 3x3, onpedenumend Mampuybl.
Merton I'aycca. CucteMbl HEMMHEHHBIX ypaBHeHUH. CHcTeMBbl HEpaBeHCTB. Brruncienus u npeobpa3zoBaHus. YpaBHEHUsI M HEpaBEeHCTBaA. I eomerpus
Ha IJIOCKOCTH.

[TpodeccnoHaabHO-OPHEHTUPOBAHHBIC 33]1a4U B Kypce T€OMETPUH Ha TUIOCKOCTH

Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE

[Tpenmer crepeomerpun. OCHOBHBIE NOHATHUA (TOYKa, NpsAMas, IUIOCKOCTb, MPOCTPAHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPUHU.
[Iepecekatomuecs, napauieabHble U CKpeluBatonecs npsmsle. [Ipu3Hak U CBOMCTBO CKpelUBarOUIMXcsa NpsMbIX. OCHOBHbBIE NPOCTPAHCTBEHHbBIE
¢burypsl. [lapannensasie npsimas u miockoctb. Onpenenenue. [Ipusnak. CpoiicTBa (¢ qokazarenbcTBoM). [lapamnenbHbie mwiockocTd. OnpeneneHue.
[Tpusnak. CBoiicTBa (¢ J0Ka3aTeabCcTBOM). TeTpadap u ero sneMeHThl. [lapamtenenuren u ero 3meMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPaHEH U
auaroHanen napaienenunena. Ilocrpoenue ceuennii. Pemenue 3anau. [lepnenaukynsapusie npsmele. [lapannensasle npsmsele, NEPIEHIUKYIISIPHbIE K
wiockocTH. [Ipu3Hak neprneHauKyaspHOCTH NpsMOil u tuiockocTH. JlokazatenbcTBo. [lepnennukynsp u HakioHHas. [lepneHIuKynspHbIe MIOCKOCTH.
[Ipu3Hak nepneHAUKYISpHOCTH IIocKkocTel. JlokazarenscTBo. PaccrosiHus B mpoctpaHcTBe. Teopema o Tpex mepreHAuKyispax. Jloka3zaTesnbcTso.
Yron Mexay npsMoil U IUIOCKOCTBIO. YTOI MEXKIY MIOCKOCTAMU. PacronoskeHue MpsMbIX U IJIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKynspHOCTh U
NapauIeIbHOCTD MPSAMBIX U MI0cKocTel. CKpeInBaroIuecs npsiMble.

[TpodeccuonanbHO-OpUEHTUPOBAHHEIC 33/1a4l B TeMe cTepeoMeTpuu. [lepneHauKyIsipHOCTh MPSMOM U TUIOCKOCTH, MapalieIbHOCTh ABYX
IPSIMBIX, IEPIEHIUKYISIPHBIX IUIOCKOCTH, IEPIEHIUKYISIPHOCTD IIJIOCKOCTEH.

Pa3nesn 3. Crenenn u kopuu. CrenenHas GpyHKuust

TToHATHE KOpHS N-Oif CTeNeHH U3 AeHCTBUTENbHOro uncia. MyHkuuu y = VX ux cBoiicTBa M rpaduku. CBoiicTBa KOpPHS Nn-0if cTeneHH
[Ipeobpa3oBanue uppanmoHaIbHBIX BhIpakeHUW [loHsTHE cTemeHM c JIF0ObIM palMOHAIbHBIM Moka3areneM. CreneHHble (QYHKIUU, UX CBOMCTBA U
rpa¢uky PaBHOCHIIBHOCTh MPPAIIMOHAIBHBIX YPAaBHEHUI M HEpaBEHCTB. MeTo/bl MX pelieHus. Pemenue nppanoHalbHbIX YpaBHEHUN M HEPaBEHCTB
Omnpenenenue creneHHoN GyHKIUU. Vcronb3oBaHue ee CBOMCTB MPH PEIEHUH YPAaBHEHUN U HEPABEHCTB
[TpodeccrnoHanbHO-OPHUEHTUPOBAHHBIE 33/1a4l Ha MPUMEHEHHE CBOMCTBA CTENEHH C PAllMOHAIBHBIM U IEHCTBUTEIbHBIM MTOKa3aTEIIMHU.

Paznea 4. [lokazarenbHas pyHKUIMA

Pemenne mnokasarenbHbIX YpaBHEHHMH METOJIOM YPaBHHMBaHUS IOKa3aTesel, METOJOM BBEJEHHUS HOBOH NepeMeHHOH, (pyHKIMOHAIbHO-
rpadpuueckuM MeronoM. PerieHue mnokazarenbHbIX HepaBeHCTB CTemeHb C MPOM3BOJIBHBIM JEWCTBUTEIbHBIM MOKa3zareneMm. OmnpezeneHue
noKa3aTeiabHON (yHKIMHU, ee CBOWCTBA M Ipauk. 3HAKOMCTBO C INPUMEHEHUEM IOKa3aTelbHOM (yHKUMU. PemieHue mokazaTelbHBIX ypaBHEHUH
¢dbyHKIMOHaNbHO-TpaduueckuM PerieHne cucreM mOKa3aTelbHBIX YypaBHEHUN PerleHune mnoka3aTeNbHBIX YpaBHEHUH METOJAOM ypaBHUBAHUS
IOKa3aTeled U METOJOM BBEJIEHUSI HOBOW NIEPEMEHHOM. Pelenne nokasareinbHbIX HEPAaBEHCTB.

Paspnean S. Jlorapugmsl. Jlorapupmudeckas GyHKkumus

Jlorapupm umcna. JlecatTuuHsli M HaTypajdbHbIA Jorapudmel, uuciao e CpoiictBa norapudmon. Omepanust JorapuMupoBaHUs.
Jlorapudmuueckas ¢pyHkius u ee cpoiictsa. [lonstue norapupmuyeckoro ypaBHenus. Onepaiysi HOTeHUUPOBAaHUS. TpH OCHOBHBIX METO/AA PELICHUs
JorapupMHUECKUX ypaBHEHMH: (YHKIHMOHAIBHO-TpaUUecKHii, METO 1 MOTEHIMPOBAHUS, METOJI BBEICHUS HOBOW mepeMeHHOH. Jlorapudmuueckue
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HEpaBEHCTBAa AJITOPUTM PEIIEHUS CUCTEMbI ypaBHEHUH. PaBHOCHIIBHOCTB JIOrapu(pMUUECKUX ypaBHEHUH U HepaBeHCTB Jlorapudmudeckas GyHKIUSA.
Pemrenune npocreimmx gorapuMUIECKiX ypaBHEHUH

[TpodeccnoHanbHO-OPUEHTUPOBAHHbIE 3a/la4d Ha IpUMeHeHHe jorapudma. Jlorapupmuueckas cnupaib B npupoje. Ee marematnueckue
CBOMCTBA

Paznen 6. OcHoBbl TpUroHOMeTpuH. TpuroHomerpuyeckue pyHkuuu

Panuannas mepa yria. [IoBopoT Toukn BOKpyr Hadana koopauHar. OnpeneneHue CHHyca, KOCUHYCa, TAHI€HCAa U KOTaHIeHca. 3HaKU CUHYCA,
KOCHHYCa, TAHI'€HCAa M KOTaHI€HCa 10 YETBEPTAM. 3aBUCUMOCTb MEXJYy CHHYCOM, KOCUHYCOM, TAHI€HCOM U KOTAaHI€HCOM OJHOI0 M TOrO e yIJa
Tpuronomerpuueckue ToxxaecTsa. CuHyc, KOCHHYC, TAHT€HC U KOTaHI'€HC YIJIOB o U - o. Dopmynsl npusenenus Cymma u pa3HOCTh CMHYCcOB. Cymma
U Pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC JBOWHOrO yria. ®opmMyiibl 0JI0BUHHOIO yria. [IpeobpazoBaHus CyMMBbl TPUTOHOMETPUUYECKUX (PYHKIUN B
NPOM3BECHNE U TPOU3BEICHHS B CyMMY. BbIpaskeHHE TPUTOHOMETPUYECKHX (DYHKIMI 4epe3 TaHTEHC IMOJIOBHHHOTO apryMmeHTa. [IpeoOpazoBaHus
IPOCTEHIINX TPUTOHOMETPUUECKUX BbIpaxkeHUH. OOIacTh ONpeneneHnss U MHOXKECTBO 3HaueHU QyHkiuil. YETHOCTh, HEYETHOCTD, NEPUOUYHOCTb
¢ynkuuii. CrnocoObl 3amanus GyHkuui. OONMacTh ONMpeneNeHrss U MHOXKECTBO 3HAUYEHUH TPUTOHOMETpHYeCKuX (QyHKIui. YETHOCTH, HEUETHOCTB,
HNEePUOIMYHOCTh TPUTOHOMETpUYeckuxX (yHKuui. CBoiicTBa U rpaguku GyHKUUN y = cos X, y = sin X, y = tg X, y = ctg X. CxaTue u pacTspKeHue
rpaduKoB Tpuronomerpuueckux ¢ynkuuii. [IpeodpazoBanue rpagukoB TpuroHoMeTpudeckux QpyHkiui. OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIINH.
Hx cBoiicTBa u rpaduku. YpaBHEeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. PelieHre TpUroHOMETPUYECKUX ypaBHEHUI
OCHOBHBIX THIIOB: TMPOCTEHUIINE TPUTOHOMETPUUECKUE YpPaBHEHHUS, CBOJASILMECS K KBAJApPAaTHBIM, pEIIAEMbIE pPa3jI0KEHUEM Ha MHOXHUTENH,
OJIHOPOJHBIE.
[Ipocreiimmue TpuroHoMerpuyeckne HepaBeHCTBA. CHCTEMBI MPOCTEHIINX TPUTOHOMETPUYECKHX ypaBHEeHUH. [IpeoOpazoBaHrne TPUTOHOMETPUIECKUX
BbIpa)keHUil. Perienne TpuroHoMeTpuyecKuX ypaBHEHUH U HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM CBOIMCTB (DYHKIIMH.

[TpodeccnoHanbHO-OpUEHTHPOBAHHBIE 33/1a4U B TEME CBOMCTBA TPUTOHOMETPUUECKHUX (DYHKIUH.

Paznen 7. DneMeHThI KOMOMHATOPHUKH, CTATUCTUKU U TEOPHHU BePOSITHOCTEH

[lepecranoBku, pasmeneHusi, coueranus. CoBMECTHbIE U1 HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOATHOCTH CyMMbl COOBITUH. YCIOBHas
BEPOSITHOCTh. 3aBUCHMbIE M He3aBHUCHMbIE COOBITHs. Teopembl 0 BEpPOSTHOCTH MpOM3BeNeHUs cOOBbITUI. Buabl ciyuailtpix BenuuuH. OnpezeneHue
JUCKPETHOM CITy4ailHON BeNIMYMHBL. 3aKOH pacIpesieleHts] TUCKPEeTHOW ciay4yailHoW BenuuMHbI. Ee unciioBble XapakTepucTukyu BapuanmoHHbI psn.
[Tonuron yactot u rucrorpamma. CTaTUCTUYECKHE XapaKTEPUCTUKH psiJia HaOMI0JaeMbIX JaHHBIX DIeMeHTbl KoMOuHaTopuku. CoObITHE, BEPOSTHOCTD
coObITusl. Cllo’KeHNE U YMHOKEHHE BEPOSTHOCTEN

Pemenue npuknaanpix 3ajgad. OTHOCUTENbHAS YaCTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTUYECKOE ONpeeNieHHEe BEPOSTHOCTH.
Onenka BeposiTHOCTH coObiTust [lepBuuHas o0paboTka CTaTUCTUYECKMX JaHHBIX. ['paduueckoe ux mnpeacTtaBieHue. HaxoxneHue cpenHux
XapaKTEPUCTHK, HAOIIOAEMBIX TaHHBIX.

Paznen 8. KoopauHaTsl 1 BEKTOPBI

JlekapToBBI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiimme 3a1aun B KOOpAHHATaX. PaccTosiHre MeXay IByMsi TOYKaMHU, KOOPAHHATHI CEPEHHBI
orpe3ka. Bektopsl B mpoctpaHcTBe. ClokeHHE M BBIUMTAHUE BEKTOPOB. YMHOKEHHE BeKTopa Ha uucio. Kommanapubele BeKTOpbl. CKalsipHOE
NPOM3BEJICHNE BEKTOPOB. Pa3iiojkeHne BeKTopa 1Mo TpeM HEKOMIUIAaHAPHBIM BeKTopaM. KoopanHatel BekTopa, CKalsipHOE MPOHM3BEICHNE BEKTOPOB B
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KOOPJIMHATAX, YTOJ MEXIy BEKTOPAMH, YroJl MEXAY MPSAMON M IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTAMM. YpaBHEHHUE IUIOCKOCTH. ['eomeTpruueckuil
CMbIC onpenenurens 2x2. JlekapToBbl KOOpAMHATHI B IpocTpaHcTBE. BekTopel B mpocTpaHcTBe. ClI0KEHHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha ymucino. KomminanapHsle BeKkTOpbl. CKaJIpHOE MPOU3BENECHHE BEKTOpPOB. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimue 3anaun B koopauHaTax. KoopauHaTsl BEKTOpa, pacCTOSHUE MEXY TOUKaMU, KOOPJAUHATBI CEPEUHBI OTPE3Ka, CKAISIPHOE IPOU3BEACHHE
BEKTOPOB B KOOPJMHATAX, YTOJI MEKY BEKTOPAMHM, YIOJ MEXAY MPSAMOM U INIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU.

[IpodeccnoHanbHO-OPHEHTUPOBAHHBIC 331a4l B T€ME KOOpPAHMHATHAsl IUIOCKOCTh. BBIUMCIEHHE pPAacCTOSHUI W IUIOMIAJEeH Ha TIOCKOCTH.
KonuyecTBeHHBIE pacyeThl.

Pa3znen 9. MHOTOrpaHHHUKH M TeJia BpalleHust

[Tonsitue MuororpanHuka. Ero smemeHTh: BepuiuHbl, peOpa, rpanu. Juaronanb. CeueHue. Bolmykiible U HEBBIMYKIIbIE MHOTOTPAaHHUKU
[Tonsitue npusmbl. Ee ocHoBanusi u OokoBble rpanu. Bwicota mnpusmbl. [lpsmas u HakionHas npusma. llpaBunbhas npusma. Ee cedenwue
[Mapannenenunen, cBOWCTBAa NMPSAMOYTOJIBHOTO Napaienenunena, kyo. Cedenue kyba, mapamienenunena [Tupamuma u ee snemeHTsl. Cedenue
nupamubl. [lpaBunbHas nupamuga. YcedeHHas nupamuzaa lIlinomans OOkOBOW M TOJMHOW TMOBEPXHOCTH NpU3MbL, nupamuibl CHMMeETpus
OTHOCHUTEJIbHO TOYKH, MPSIMOM, MiaockocTH. CumMMeTpusi B KybOe, mapaienenurene, npusme, nupamuje [loHaTre nmpaBUIBHOTO MHOTOIPAHHHKA.
CaolicTBa MpaBUWIbHBIX MHOTOIpaHHUKOB Llunuuap u ero snemeHTsl. CeueHHe IMIMHIpPA (MapajuieibHOe OCHOBAHUIO U OcH). Pa3BepTka mumnuHapa
YceueHHnslii koHyc. Ero o6pasyromas u Beicota. Ceuenne yceueHHoro konyca lllap u cdepa. Bzaumnoe pacmonoxkenue chepsl u miockoctu. CedeHne
nrapa, cepsl [lonstue 06 odveme Tena. OO0beM Kyda W HPSAMOYrojibHOTO mapamenenumnena. O6bem mpu3Mbl U HuIMHApPA. OTHOIIEHHE 00BEMOB
noio0HBIX Tell. ['eoMerpruueckuii cMbIC ompeaenutens 3-ro nopsaka OOobeMbl TUpaMuasl U KoHyca. O6beM mapa. Ilnomanyu moBepXHOCTEH Tell.
KombOunanuu reomerpuueckux ten Mcmnonbp3oBanne KOMOWHAIMIT MHOTOTPAHHUKOB M TEJl BPAILlIEHUS B MPAKTUKO-OPUEHTUPOBAHHBIX 3a1auax OObeMbl
Y TUIOIIAM TTOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BpAIlICHUS

[TpodeccnonanbHO-OPUEHTUPOBAHHLIE 337a4d B TeMaxX CHMMETPHS B MPHUPOJE, apXUTEKType, TEXHUKE, B OBITY; KOHYC U €ro SJEMEHTHI;
OOBEMBI U TJIOIIAIA TOBEPXHOCTEN TeJ, KOMOMHAIIMM MHOTOTPAHHUKOB M TEJ BPAIlICHHS.

Paznen 10. MHoskecTBa. DjieMeHThI Teopun rpagos

[Tonstue mHoxectBa. IlonmHOXkecTBo. Omepanuu ¢ MHOxectBamu Ilonatue rpada. Csa3Hbli rpad, nepeBo, UK Ipad Ha IUIOCKOCTH
Omneparuu ¢ MHOXKecTBaMu. OTIMCaHNe PEANIbHBIX CUTYAIIUN ¢ TIOMOIIBbI0 MHOKECTB. [I[puMenenne rpadoB K peIIeHUIO 3a/1a4

Pemenue npuknaaHeix 3agad. Onepanuu ¢ MHOXKECTBAMH.

Pasnen 11. KomiiekcHble YHc/Ia

[Tonstne komiiekcHOTO uncia. CONpsyKeHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJIb M apryMEHT KOMIUIEKCHOro uuciia. dopma 3amucu
KOMIUIEKCHOTO 4YHclia (TeoMeTpudeckasi, TPUTOHOMETpUYeckas, anreOpanueckas). ApudmeTrnyeckue AeWCTBUS C KOMIUIGKCHBIMU YHCIIAMHU.
BBIHOJ'IH@HI/Ie pvaeTOB C ITOMOIIBIKO KOMIIJICKCHBIX YHCECII. HpI/IMepBI HCIIOJIB30BaHUA KOMIIJICKCHBIX YHUCECII.

Paznen 12. IlpousBoaHas GpyHKIUH, ee IPUMEHEHHE
OmnpezneneHne YMCIOBOM MOCIEAOBATENFHOCTH M CIIOCOOBI ee 3a1aHusl. CBOWCTBA YUCIIOBBIX IOCHeAoBaTeNbHOCTEH. Onpenenenue npenaena
nocJe0BaTelbHOCTH. Boruncnenue npenenos nocienoarensHoctel. [lpeaen pynkunn Ha 6eckoneunoctu. [penen ¢pyukuuu B Touke. [Ipupamenue
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aprymenTa. [lpupamenue QyHkuu. 3agaund, TPUBOAAIIME K TOHITHIO TNPOU3BOMHON. OrmpeseneHne MPOU3BOAHOW. AJNTOPUTM OTBICKAHUS
npousBonHoi  @opmynsl  auddepenumpoBanus. IlpaBuna  nuddepennupoBanus.  Omnpenenenue  cnoxHodl  ¢yHkmuu.  [IpousBognas
TpuronoMmerpuieckux (ynkuuii. IIpousBognas cnoxnou ¢yHkuuu. [loHsarue HenpepbiBHON (QyHKImu. CBoiicTBa HemnpepbiBHOW GyHKIHUH. CBs3b
MEX/y HENPEephIBHOCTBIO U U (HEpeHIMPYeMOCTbI0 (YHKIIMKA B TOYKE. AJITOPUTM pEIICHHs] HEPAaBEHCTB METOAOM HMHTEPBAJOB. I eoMeTpuueckuit
CMBICJT IPOU3BOJAHON (PYHKIIMH — YTJIOBOH KOA(PUIIMEHT KacaTeabHOU K rpaduKy (YHKIMH B TOYKE. YpaBHEHUE KacaTelbHOU K rpaduky GyHKIUU.
ANTOPUTM COCTaBJICHHUS ypaBHEHHs KacaTelbHOU K rpaduky pyHkiun y=f(x) ®usnveckuil (MEXaHUYECKHI) CMBICI MPOM3BOJHOW — MIHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t) Bo3pactanue u yObiBaHHe (yHKIIMH, COOTBETCTBUE BO3pACTaHUs M YObIBaHUS (PYHKIIMH 3HAKY MPOU3BOAHOM.
[TonaTne MpOM3BOIHON BBHICIIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOW MPOU3BOAHOM BBIMTYKIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajadyd Ha
MaKCUMyM U MUHUMYM. [loHATHE acCUMIITOTHI, CIOCOOBI UX OMpPENEICHUs. AJTOPUTM HCCIEA0BaHU (PYHKIIMU M IOCTPOCHHUS €€ rpaduKka ¢ IOMOIIBIO
npou3BogHON. J[poOHo-nuHeiHas ¢yukuus MccnenoBanue QpyHKIMM HAa MOHOTOHHOCTh M IOCTpoeHue rpadpukoB. HaxoxxiaeHue HamOONbIIEro U
HaMMEHBIIETO 3HAYCHUH (QYHKUUH, MOCTpOeHHE Trpa)MKOB MHOTOWIECHOB C HCIIOJIB30BAaHHEM amnmapara MaTeMaTH4ecKoro aHamu3a Popmynbl u
npasuia guddepenunporanus. Mccnenopanne GyHKIUN ¢ TOMOIIBIO Tpou3BoAHON. HanbomnbIiee n HaMeHbIlee 3Ha4eHUsl (pyHKINUN
[IpodeccnoHanbHO-OPHEHTUPOBAHHBIC pAacuéTHBIC 3aJa4ydl Ha ONpeIesieHHEe HauMEHBIIEro M HauOOJbIIEro 3HAa4YeHUs (QYyHKIIHH,
uccienoBanre QyHKUUN U MOCTPOEHUE rpapuKOB, MOUCK ONTUMAIBLHOTO PE3YIbTaTa C MOMOIIBIO TPOU3BOJHON B MPAKTUYECKHUX 3a]adax.

Pa3nen 13. IlepBoodpa3Has pyHKIIUM, ee IPUMEHEHUE

3aaya 0 BOCCTAHOBJICHUH 3aKOHA JABM)KEHUS IO M3BECTHOM ckopocTu. [lonsTue nnrerpupoanus. O3HaKOMIIEHHUE C MTOHATHEM MHTErpana u
nepBooOpazHoit ms Qynkuun y=f(x). Pemenue 3amad Ha cBA3b NEpBOOOPa3HON M ee MPOM3BOJHOM, BBIYMCIEHUE IEPBOOOPA3HOM Uil JaHHOU
¢ynkuuu. Tabmmna dopmyn sl HAXOKACHUS MEPBOOOpa3HbIX. V3yueHne mpaBuiia BEIYMCICHUS TIEpBOOOpa3HOM 3ajadn, MPUBOISIINE K MOHATHIO
OIIPENIeJIEHHOr0 MHTerpaja — O BBIYMCICHHUHU IUIOIIAJAM KPUBOJMHEWHOW Tpamenuu, o mnepeMeuieHun Touyku. [loHsThe ompenenéHHOro MHTErpana.
l'eomerpuueckuit u ¢usnueckuii cmpicn omnpeneneHHoro uHterpana. ®opmyna Helorona— JleiiOnuna IlonsTre HeompeneneHHOro HHTErpaia
['eomeTpuueckuii cMbic onpeaeneHHoro uurerpana [leppooOpasnas ¢pynkiuu. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee npumenenue

[TpodeccuoHanbHO-OPUEHTUPOBAHHBIE 3aJlayd HA MPUMEHEHHE UWHTerpaja Jjs BbIYMCIEHUS (U3NYECKUX BEIMYMH M IUIouaaen
["'eomeTpruyeCcKuil CMBICI ONIPEEIEHHOTO UHTETpala.

Pa3nen 14. YpaBHeHus U HepaBeHCTBa

PaBHOCWIIBHOCTB ypaBHEHHMI U HepaBeHCTB. OnpezneneHus. OCHOBHbIE TEOPEMBI PABHOCUIIBHBIX IEPEX0OJaxX B YPABHEHMSX U HEPABEHCTBAX.
OO61re MeTobl pelIeHns ypaBHEHUI: epexo 0T paBeHCTBA (PYHKIMM K paBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIMNA, METOJ Pa3JIoKEHUs Ha
MHOXHTEJIH, METOJl BBEICHHs HOBOM MEepeMEHHOM, (QyHKIMOHaNbHO-Tpaduyecknii meron. OOIIME METOABI PEUIeHHS HEPABEHCTB: IEPEXOo] OT
CpaBHEHHMs 3HaYeHUI (QYHKIMN K CpaBHEHHUIO 3HAYEHUH apryMEeHTOB [l MOHOTOHHBIX (DYHKIIM, METOJ WHTEPBAIOB, (PyHKIMOHAIBHO-TpaduuecKkuit
meroa. ['paduueckuil MeTon pemieHus ypaBHeHMH W HepaBeHCTB. OrmpeneneHue Moayns. Packpeitue momyns mo ompenenenuto. Ilpocreiimmue
YpaBHEHUs M HEpPaABEHCTBA ¢ monayineM. [IpuMeHeHHe paBHOCWIBHBIX IEPEXOJ0B B OIPEACIICHHBIX THUIIAX YPABHEHWHW M HEPABEHCTB C MOJYJIEM.
3HakoMCTBO ¢ mapamerpoM. llpocreiiline ypaBHEHHS W HepaBeHCTBa C mnapameTpoM. OOIIuMe MeTOJbl pPEILIeHHs YpaBHEHUH. YpaBHEHUsS U
HEPABEHCTBA C MOJYJIEM U C ITapaMeTpaMu

Penienune TeKCTOBBIX 3a/1a4 NpodeccuoHaIbHOr0 cofepkanus. [Ipumenenue rpadpuueckoro MeTo1a Mpy pereHust TEKCTOBBIX 3aj1au.
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3. YcaoBus peajqu3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI

3.1. s peaau3auuu NPOrpaMMbl AUCHHUILUIMHBI J0JKHBI ObITh NMPEIyCMOTPEHBI CIeAYI0IIHe
cnenuajJbHble MOMEIEeHHsT:

Peanu3arus mporpaMMbl JUCHHUILTAHBI TPEOyeT HATMUYUS y4eOHOTO KaOMHETa MaTEeMAaTHKH.
O6opynoBanue y4eOHOTO KaOUHETa!

- MOCAJIOYHBIE MECTA M0 KOJIMYECTBY 00YJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMITJIEKT y4eOHO-HATJISIHBIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHATIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIE 3a/IaHUS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIBHBIA KOMIIBIOTEP C JIMIICH3MOHHBIM IMPOTPAMMHBIM 00CCTICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

1. Jlna peanmuzauuu mporpammbl OubmuoteuHsld (oHA 00pa3oBaTENbHON OpraHu3anuu
JIOJDKEH MIMETh TICUaTHBIE /MM DJICKTPOHHBIE 00pa3oBaTeNbHBIE U WH(POPMALMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIEC I WCIOJIb30BaHUA B 00pa3oBaTeNbHOM IMpollecce, HE cTapiie MSATH JIeT C
MOMEHTA U3/IaHusl.

2. PexomeHnyemble T€4aTHbIE H3JaHHUS 1O pealu3alud  001eo0pa3oBaTeIbHOM
JUCIUIUIMHBI IPEICTABICHBI B METOJUYECKUX PEKOMEHIALUAX 110 OPraHn3aluy 00ydeHusl.
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4. KoHTPOJIb 1 OlIeHKA Pe3yJIbTATOB 0OCBOCHUS 00111e00pa30BaTe/IbHOM M CHUILTHHbBI

KoHTpo.1b M o1lleHKa pe3yIbTaTOB OCBOCHUS 001€00pa30BaTEIbHON JAUCIUILTUHBI PACKPBIBAIOTCS

qepe3 AUCHUILIMHAPHBIC

pe3yNbTaThl,

HaITpaBJICHHBLIC

dbopmupoBaHre  OOMMX |

npoeCCHOHATBHBIX KOMIETEHIUI 0 pa3/iesaM U TeMaM CO/Iep)KaHus y4ueOHOro MaTepHara.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTEeHIUS

Pa3zgen/Tema

THun oeHOYHBIX
MepOnpusATHS

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npodheCCHOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIIHHO

K pa3JIMYHBIM KOHTEKCTaM

P1,Temal.l1-1.6
P2, Tems1 2.1 - 2.6

P 3, Temsr 3.1 - 3.4
P4, Temsr 4.1 -4.10
P5, Temnr 5.1,5.2

P 6, Temn1 6.1 - 6.5
P7, Tembr 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temrr 9.1 - 9.10

P 10, Temsr 10.1 - 10.5
P11, Temsr 11.1 -11.15
P12, Temsr 12.1 - 12.3
P 13, Temnr 13.1 - 13.6
P 14, Temsr 14.1 - 14.6

TectupoBanue

YerHbll onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT
3auTa TBOPUYECKUX padoT
KonTponbnas pabota
BrlnonHeHne 3x3aMeHaMOHHBIX
3aJlaHUN

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEACTBA
MIOUCKA, aHaJIu3a U
WHTEPIpETAINN
uHboOpMalnH, U
nH(pOpMaLIMOHHbIE
TEXHOJIOTUH JUIs
BBITIOJTHEHUS 33,144
npodeccnoHanbHOM
JeSTeTbHOCTH

P1,Temal.l1-1.6
P2, Tems1 2.1 - 2.6

P 3, Tems1 3.1 - 3.4
P4, Temsr 4.1 -4.10

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1 - 6.5

P 7, Temnr 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temnr 9.1 - 9.10

P 10, Temsr 10.1 - 10.5
P11, Temsr 11.1-11.15
P12, Temsr 12.1 - 12.3
P 13, Temsr 13.1 - 13.6
P 14, Temsr 14.1 - 14.6

TectupoBanue

VYerHbli onpoc
MaremaTUueCKUil TUKTAHT
NunuBunyanbHas
camocTrosTeNnbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX padoT
KonTponbnas pabota
BrinosiHeHnE 7K3aMEeHAMOHHBIX
3a7laHui

OK 03. ITmanuposats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOHI chepe,
UCII0JIb30BaTh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHTYaIUIX

P1,Temal.l-1.6
P2, Temsr 2.1 - 2.6

P 3, Tems1 3.1 - 3.4

P 4, Temsr 4.1 - 4.10

P 5, Temrr 5.1, 5.2

P 6, Temsl 6.1 - 6.5

P 7, Temnr 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temnr 9.1 - 9.10

P 10, Temsr 10.1 - 10.5
P11, Temsr 11.1-11.15
P12, Temnr 12.1 -12.3
P 13, Temsr 13.1 - 13.6
P 14, Temnr 14.1 - 14.6

TectupoBanue

YcTHBII onpoc
MaremaTudecKkuii TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3ammra TBOPYECKUX paboT
KonTponbnas pabota
Brimonmaenne 3x3aMeHaMOHHEBIX
3aJaHui

OK 04. O¢dpexruBHO
B3aUMOJICUCTBOBAThL U

P1,Temal.l-1.6
P2, Temsr 2.1 - 2.6

TectupoBanue
VYcTHBINM onpoc
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paboTaTh B KOJUICKTHBE U
KOMaH/1e

P 3, Temsr 3.1 - 3.4
P4, Temsr 4.1 - 4.10

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1 - 6.5
P7, Temb1 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temnr 9.1 -9.10

P 10, Temsr 10.1 - 10.5
P11, Temer 11.1 -11.15
P12, Temsr 12.1 - 12.3
P 13, Temnr 13.1 - 13.6
P 14, Temnr 14.1 - 14.6

MareMaTH4ecKuil TUKTAaHT
NunuBunyanbHas
CaMOCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yapTaToB
MPaKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT
KontposbHas padota
BrimonHeHue sK3aMeHaAMOHHBIX
3aJaHuN

OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIMIO HA
TrOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOIO
KOHTEKCTa

P1,Temal.l1-1.6
P2, Tems1 2.1 - 2.6

P 3, Temsr 3.1 -3.4
P4, Temsr 4.1 - 4.10

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1 - 6.5
P7,Tembr 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temnr 9.1 - 9.10

P 10, Temsr 10.1 - 10.5
P11, Temsr 11.1 -11.15
P12, Temsr 12.1 - 12.3
P 13, Temsr 13.1 - 13.6
P 14, Temsr 14.1 - 14.6

TectupoBanue

VYerHbli onpoc
MaremaTuueCKUil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX padoT
KounTponbnas pabota
BrlnonHeHune 3x3aMeHaMOHHBIX
3aJlaHUN

OK 06. IIposBasaTh
IpaX/1aHCKO-
MaTPUOTHYECKYIO MTO3ULHUIO,
JI€MOHCTPHUPOBATh
OCO3HAaHHOE ITOBEJCHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111€4eTI0BEYECKIX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLUN
MEXHAIIMOHAIbHBIX U
MEXPETUTHO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHapThI
AHTUKOPPYIIIMOHHOTO
IIOBE/ICHHUS

P1,Temal.1-1.6

P9, Temsr 9.1 -9.10
P11, Temsr 11.1 - 11.15
P 6, Tems1 6.1 - 6.5

P 14, Temsr 14.1 - 14.6

TectupoBanue

VYerHbli onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX padoT
KonTponbnas pabota
BrinosiHeHnE HK3aMEHAIMOHHBIX
3aJaHui

OK 07. CoxneicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MEHEHUHU KJIMMAaTa,
MIPUHIIMUITBI OEPEKITUBOTO
MPOu3BOJICTBA, Y3 (HEKTUBHO
JIEIICTBOBATh B
YPE3BBIYANHBIX CUTYAITHSIX

P1,Temall-1.6
P2, Tems 2.1 - 2.6

P 3, Temsr 3.1 - 3.4
P4, Temsr 4.1 - 4.10
P35, Temnr 5.1, 5.2

P 6, Temr1 6.1 - 6.5
P7, Tembr 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temnr 9.1 - 9.10

P 10, Temsr 10.1 - 10.5
P11, Temsr 11.1 - 11.15

TectupoBanue

YcTHBIN onpoc
MaremaTndecKkuii TUKTAHT
NunuBunyanbsHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX padboT
3amuTa TBOPUYECKHX padoT
KontponbHas padota
BrlinonHenue s3x3aMeHaMOHHBIX
3aJaHul
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P12, Temnr 12.1 -12.3
P 13, Temsr 13.1 - 13.6
P 14, Temnr 14.1 - 14.6

[IK 1. YnpaBnenue
Meperpy304HbIMU MallliHAMU
1 MeXaHu3MamH (110 BHJIaM
MaII1H).

IIK 2. Texnuueckoe
o0cITy>)KMBaHUE U PEMOHT
Meperpy304HbIX MAIIUH U
MEXaHU3MOB (110 BHJIaM
MaIll1H).

[IK 3. Y4eT u KOHTpOJIb X0OJ1a
MEPEBO30YHOTO U
MePEerpy304HOro MPOIECCOB
(o BUJaM MaliuH).

P1,Temal.l-1.6
P2, Temsr 2.1 - 2.6

P 3, Temn1 3.1 -3.4
P4, Teme1 4.1 - 4.10

P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1 - 6.5
P7, Teme 7.1- 7.4

P 8, Temsr 8.1 - 8.6
P9, Temsr 9.1 - 9.10

P 10, Temsr 10.1 - 10.5
P11, Temsr 11.1-11.15
P12, Temnr 12.1 -12.3
P 13, Temsr 13.1 - 13.6
P 14, Temnr 14.1 - 14.6

TectupoBanue

VYcrHblii onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
KonrponsHas pabora
Brimonnenue sk3aMeHaIMOHHbBIX
3alaHUI
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