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1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeil mporpaMmbl 001e00pa3oBaTeIbHOM
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.

O6meoOpazoBaTenpHas AUCHUILUIMHA «MaremaTtuka» sBISETCS 00s3aTeTbHON YacThIO
00111e00pa3oBaTeNIHLHOTO 1UKJIa 00pazoBaTenbHON nmporpaMmbl B cooTBeTcTBHM ¢ PT'OC COO ¢
yuetoM mnpogeccruoHanbHoi HampasineHHocTH PI'OC CIIO mpodeccun 15.01.05. Csapymk
(py4HOM M YaCTUYHO MEeXaHM3UPOBAHHOM CBApPKK (HanaBKK)

1.2. lesan u niiaHupyemMble pe3yabTaThl 0CBOCHHS AUCIHUIIHHBI:
1.2.1. Heab AMCHUTIHHBI

HCJ’IL JUCHMIIIMHBL «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€0Opa3oOBaTENbHOW  AUCHMILIUHBL  «MaTeMaTHKa»
HAIpPAaBIIEHO HA JIOCTIKEHUE PE3YIbTATOB €€ U3yUeHHUsl B cOOTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c yuerom npodeccuonansHoi HapasienHoctu PI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHSI 001Ie00pPa30BATEIbLHON IUCHUIJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO m Ha ocHoBe ®PI'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 MHCIIOJB30BAaHHMS B IO3HABATCILHOU U COIATLHOM 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 HH,HHBHZ[yaHbHOﬁ O6pa3OBaTeHLHOﬁ TPACKTOPHU,

® 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 criocoO0B NeHCTBUM, crienupuiyecKux 11l MaTeMaTHKU.

[To yueOHomy npeamery "MatemaTuka" (BKkirodas Kypesl "Anredpa U Hauajga MaTeMaTUYECKOTO
ananmu3a", "['eomerpus”, "BepostHocTs M craTHcTHKa") (0a30BBI ypOBEHb) TpeOOBaHHUSI K
NpeAMeTHBIM Ppe3yJbTaTaM OCBOeHHsi 0a30Boro kypca marematuku (u3 ®IoC 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, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BAaTh METO]T
MaTeMaTUYeCKON WMHIYKIUHU; MPOBOJIUTH JIOKA3aTelbHbIE PACCYXKIACHHS MPHU pEIIeHUU 3ajad,
OILICHUBATh JIOTUYECKYIO NMPaBUILHOCTh PACCYKICHUI;

2) YyMEHHE OIEpUPOBaTh MOHATUSAMHU: MHOXECTBO, IIOJMHOYKECTBO, OIEpalul HaJ
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 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 3a/laBaThb U OIUCHIBaTh I'padbl PA3IMYHBIMM CHOCOOAMM; HCIONb30BAaTh Ipadbl Mpu
pELICHUH 3a]a4;



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

5) ymMeHHe onepupoBaTh NOHATHUAMHU: HATYpaIbHOE YHUCIIO, LIEJI0€ YUCIIO, OCTATOK 110 MOJYIIIO,
pallOHaJIbHOE  YWCJIO, MPpalMOHAIBHOE UHUCIIO, MHOXECTBA HATypPaJIbHbBIX,  LEJIBIX,
pAaLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME WCIOJIb30BaTh MPU3HAKU JAEIMMOCTH,
HalMEHbUIMKA OOIMHA JenuTenb M HauMeHbllee ofluee KpaTHoe, anroputMm EBkimupa mnpu
pELICHUH 3a/jay; 3HAKOMCTBO € Pa3JIMYHBIMU O3ULIMOHHBIMU CUCTEMAMH CUUCIICHHUS;

6) yMmeHue CBOOOJHO ONEpPUPOBATh IOHATUAMHU: CTENEHb C LEJIbIM II0Ka3areleM, KOpEHb
HaTypaJIbHOM CTENEHU, CTENEHb C PAallMOHAJIBHBIM I10Ka3aTelleM, 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 YPABHEHUH U HEPABEHCTB, PaBHOCHJIBHOCTb YpaBHEHUM, HEPABEHCTB U
CHCTEM, DaLMOHAJbHBIC, UPPALMOHAIbHBIC, IOKa3aTelbHbIe, CTENEHHbIE, JIorapu(GMUUecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA M CHCTEMBbl; YMEHHE pEeLIaTh ypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C ITOMOIIBIO PA3JIUYHBIX [IPUEMOB; pelllaTh ypaBHEHHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; IMPUMEHSATh YpPAaBHEHUsS, HEPABEHCTBA, MX CHCTEMbI I PELICHUS
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IMyHbIX 00JIacTell HAYKU U PeabHOU XKU3HU;

8) yMmeHue CBOOOJHO OMNEpPHUPOBATH MOHATHAMHU: Tpaduk QyHKIUH, oOpaTHas QyHKIUS,
KOMIO3UIUS (QYHKIMW, TUHEHHAs (QYHKIUSA, KBaApaTHyHas (YHKIUsS, CTETIeHHas (YHKUIUS C
LEeNbIM [OKa3aTeleM, TPUTOHOMETpUYeckHe (YHKIMM, OOpaTHblE TPUTOHOMETPUUECKUE
(byHKLMY, TTOKa3aTelbHas U Jorapupmuueckas GyHKIUN; YMEHUE CTPOUTh IpaduKu (yHKUUI,
BBINOJIHATH NpeoOpazoBaHus rpaduKoB PYHKIUI; yMEHHE HCII0JIb30BaTh rpaduku GyHKIMUN A7
U3y4EeHHsI POLIECCOB U 3aBUCUMOCTEH MPH pEIIeHUH 3a]a4 U3 IPYTUX Y4eOHBIX MIPEIMETOB U U3
peasbHOM KU3HH; BbIpakaTh (hOpMysaMH 3aBUCUMOCTH MEXIY BEJITMUMHAMM; YMEHHE CBOOOHO
ONEepUpPOBaTh MOHATUSIMHU: YETHOCTh (YHKIMH, NEPUOAMYHOCTh (DYHKLHH, OTPAaHUYEHHOCTh
(GyHKIIMM, MOHOTOHHOCTh (YHKIIMHM, SKCTPEMyM (YHKIIMH, HauOojblllee M HauMEHbIIee
3HaueHus (QyHKUIUU Ha IMPOMEXKYTKE, yMEHHE IMPOBOJUTH HCCIEIOBAHHE (PYHKIHMH, yYMEHHUE
MCIIOJIb30BaTh CBOMCTBA U rpaduKu PYHKIMN Ui pelleHusl ypaBHEHUM, HEPABEHCTB U 3ajiay C
napamMeTpamM; HM300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA PEIIEHUM ypaBHEHHIA,
HEPABEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO ONEPUPOBATH MOHATHAMM: TIOCIEIOBATENBHOCTh, apupMeTHYecKas
nporpeccusi, TeOMETpHuYecKass Iporpeccus, OECKOHEYHO yObIBaroIlas reoMeTpruuecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCIIE0BATEILHOCTH, B TOM YHCJE C MOMOILIBIO PEKYPPEHTHBIX
dopmyu;

10) ymMmeHue omepupoBaTh MOHATHSAMH: HEMPEPHIBHOCTh (YHKIMHM, AaCHMIITOTHI TIpaduka
GbyHKIMM, TiepBas M BTOpas MPOW3BOJHAS (DYHKUIUHU, T€OMETpUUYECKUN U (PU3MUECKUN CMBICIT
IPOM3BOJIHOW, TEepBOOOpa3Has, ONPEAEICHHBI HWHTErpal; YMEHHE HaXOIUTh AaCHUMITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, NPOU3BEICHHS, YAaCTHOTO WU
KOMITO3UIIUN (YHKIMI, HAaXOAUTh ypaBHEHHE KacaTeldbHOH K Tpauky (YHKIHM; yMEHUE
UCMOJIb30BaTh NPOM3BOIHYIO Ul HWCCIEAOBAaHUS (YHKUMH, AT HAXOXKACHUS HAMITy4IlIero
peLIeHHs] B IPUKJIATHBIX, B TOM YHCJIE COLUAIBHO-KOHOMUYECKUX M (PU3NYECKUX 3aJadax, JUls
OIpENIeNIEHUs] CKOPOCTH M YCKOPEHMs; HaXOAWUTh IUIOIAAM M 00BbEMbl (UIYp C MOMOLIbIO
UHTErpaia; MPUBOAUTH IPHUMEPbl  MAaTEMaTHYECKOr0  MOJEIMPOBAHUSA C  IOMOIIbIO
nuddepeHIaIbHBIX YPaBHCHUH;



11) ymeHue omnepupoBaTb MOHATHAMM: KOMIUIEKCHOE YHCIO, CONPSKECHHBIE KOMILUICKCHBIE
quciaa, MOJYIb W apryMEHT KOMIUIEKCHOTO 4YHCia, (GopMa 3aluCH KOMIUIEKCHBIX YHCET
(reomeTpuueckas, TpUIOHOMETpUYECKass M anredOpauyeckas); yMeTb  IPOU3BOJUTH
apuMeTHUECKUe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX UHCEIT;

12) ymenue cBOOOJHO oOmIEepUpOBaTh MOHATHSAMU: CpefHee apudmMeTnueckoe, MeHaHa,
HauOoJIplllee U HAaUMEHblIEEe 3HAYCHMs], pa3Max, AUCIEPCHUs, CTaHIApPTHOE OTKJIOHEHHE IJis
ONKCAHMs YMCIIOBBIX JIaHHBIX; YMEHUE MCCIIEJOBATh CTAaTUCTUYECKHE JAHHBbIE, B TOM YMCIE C
IpPUMEHEHHEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpaUyecKd HCCIIEN0BaTh
COBMECTHBIE HA0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCeMBaHMS U JIMHEHHOMN perpeccuu;

13) ymMeHue HaXOAWUTh BEPOSTHOCTH COOBITUH C HCIOJIB30BAaHHUEM TIpa)UYeCKUX METOJIOB;
NPUMEHSTH Ul PeHIeHus 3a1a4 (OPMYJIbl CIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, (POpMyITy
NOJTHOM BeposiTHOCTH, (hopmyiny bepHymmu, komOuHaTopHbIe (DaKThl U (HOPMYIIBI; OICHUBATH
BEPOSITHOCTH pEalIbHBbIX COOBITUH; yMEHHE OIEepUpPOBaTh HMOHATHAMM: ClIydailHas BeJIMYMHA,
pacripesielieHie BEpOSATHOCTEH, MaTeMaTHYecKoe OXKHJaHUe, AMUCIEepCUuss M CTaHJapTHOE
OTKJIOHEHUE CIy4alHO! BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOIO,
[I0Ka3aTeIbHOI0 U HOPMAIbHOI'O PacHpeesICHUH; YMEHNEe UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacnpeneseHuil Juis pelieHns 3a/1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCEIl, METObI
BbIOOPOYHBIX MCCIIEA0BAHUN; YMEHHUE IPUBOIUTH IPUMEPHI ITPOSABIICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSIX;

14) ymeHue cBOOOJHO OnepUpOBaTh MOHATUSAMHU: TOUKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM YroJ, IBYTpaHHBIA YTroJl, TPEXTPaHHBIA YroJjl, IEpeceKaroluecs,
napajelibHble U CKpEIIMBAIOLINECs MPsMble, MapajlIeIbHOCTh U NEPIEHANKYISAPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroia MEXIy MNpAMBIMH, Yrojl MEXAY HPSIMOW M IUIOCKOCTBIO, YroJd MEXIy
IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MpPU PEHIEHUH 3a/lad H3ydeHHble (aKThl U TEOpPEMbI
IUIAaHUMETPHUH; YMEHUE OLIEHUBAThH Pa3Mepbl 0ObEKTOB B OKPYKAIOIIIEM MUDE;

YMEHHME ONEpUPOBATh MOHATUSAMU: MHOTOTPAaHHHUK, CEYEHHME MHOTOIPAaHHUKA, MPaBUIbHBIN
MHOTOTPaHHUK, MpU3Ma, MUpaMHia, GUIrypa U MOBEPXHOCTh BpallleHUs, IWINHIpP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMsI KOHyca W UWIMHJpa, NapajuleJbHble OCH WJIU
OCHOBaHHUIO, CEYEHHE lIapa, IUIOCKOCTb, Kacawolascs chepbl, LHUIMHApPA, KOHYCAa; yMEHUE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKH, (UIYphl M TOBEPXHOCTH
BpaIllEHUs, UX CEYEHHUs, B TOM YHUCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSTH
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIMPOBATH OMpPECTIECHHs U3ydyaeMbIX
¢buryp, BIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WIM ONPOBEprarh MX; yMEHUE MPOBOJUTH KIACCHU(PHUKAIUIO PUIYp MO pa3IUdHbIM MpHU3HAKaM,
BBITNOJIHATH HEOOXOAUMBIE TOTIOJHUTENbHBIE TIOCTPOCHHUS,

15) ymenue cBoOOIHO OonepUpOBaTh MOHATHAMU: IUIOIMIAAL GUTYpPbl, 00beM (UTYPHI, BEIUYUHA
yria, pacCTOSIHHME OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY IPSIMBIMHU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, ITUIOIIAAb C¢epbl, IUIOMAAb MOBEPXHOCTH MHPaMMIbI, TPHU3MBI, KOHYCa,
WIMHAPa, 00beM KyOa, IpSMOYTOJILHOTO MapaiieNenunesa, MTUpaMuibl, TPU3Mbl, [UIHHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEeMOB MOJO0HBIX (HUTYD;

16) ymenue CBOOOJHO ONEpUPOBATh TMOHATHAMM: JBWKCHHE, MapalICIbHBIA IEepeHoc,
CHMMETpPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOA00us, MOJ00HbBIE
burypel; yMEHHE paclio3HaBaTh paBHbIE M TMOJ00HBIE (UTYpHI, B TOM YHCJIE B TPHUPOJE,
UCKYCCTBE, apXMUTEKType; YMEHHE MHCIIOJb30BaTh TI'€OMETPUUYECKHE OTHOILICHMS, HaXOIUTh



reOMETPUYECKUE BEIUYMHBI (AJMHA, YroJl, IUIOIaAb, 00bEM) MpH PEIIEHUH 3aJad U3 APYrux
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HH,
17) ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJIbHAS CUCTEMa KOOPAWHAT, BEKTOP,
KOOPJAWHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOM3BEJCHUE BEKTOpPA Ha YHUCIIO,
pas3iokeHue BeKTopa Mo 0aszucy, CKaJspHOE MPOU3BEIEHHE, BEKTOPHOE MPOM3BEIEHUE, YTOJI
MEXy BEKTOpaMH; YMEHHUE HCIOJb30BAaTh BEKTOPHBIM M KOOPAMHATHBI METOJ Ul pelIeHUs
reOMETPUYECKUX 3a7lad M 3a4ad JAPYruxX Y4eOHBIX NPEIMETOB; ONEPUPOBATH MOHATHIMU:
Martpuia 2x2 u 3x3, onpeaeIuTeb MaTPHULIbl, FEOMETPUUYECKUI CMBICI ONPEACITIUTEIIS;
18) ymeHue MoaenupoBaTh peajbHble CUTYyallud Ha 3bIKE€ MAaTEMAaTUKH; COCTABIIATh BBIPAXKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBHIO 3a/la4d, MCCIIEIOBATH IOCTPOCHHBIC
MOJIENI C WCIOJB30BAHUEM ammapaTa anreOpbl, MHTEPIPETUPOBATH IMOMYUYCHHBIH pe3yibTaT;
CTPOHUTH MaTEeMaTUYECKUE MOJENN C MOMOIIBI0O T€OMETPUUYECKUX MOHSATHH M BEIUYWH, PEIIaTh
CBSI3aHHBIE C HHUMH [PAKTHYECKHE 33/Ja4M; COCTABISATH BEPOSTHOCTHYIO MOJACITh U
UHTEPIPETUPOBATh IOJIyYEHHBI pe3yibTaT; pelaTh NPUKIAJHbIE 3aJa4d  CpeACTBaMU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKOr0 M (hU3nueckoro
Xapakrepa;
19) ymeHue BbIOMpaTh MOAXOISIIMI METON s pelleHHs 3aJauyd; NOHUMaHHME 3HAYMMOCTH
MaTeMaTHKd B M3YyYCHHHM NPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMEHHE
pacro3HaBaTh TPOSIBIICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE NPUBOJIUTH HPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKONM U MUPOBOM MAaTEMATHYECKOU HAYKH.

Ocoboe 3HaYeHne TUCIHUIUIMHA UMEET P (OPMUPOBAHUH U PA3BUTHU OOIIUX (U3 HOB020
maxkema PI'OC CIIO 2022 200a no npogheccuu) n mpodhecCHOHAIBHBIX KOMIETEHINH (B
cootBercTBUM ¢ PI'OC CIIO peanuzyemoit nmpodeccun)

061/14146 Komnemenyuu KaK pe3yjbTaT OCBOCHUSA 0a30BOro KypcCa MaTCMAaTHUKU (bOpMI/IpyTOTCSI B
COOTBETCTBUH C TPCIMETHBIMU 3HAHUAMU, YMCHUAMU

OK 1. MoHMMaTb CYyWHOCTb WM COLMa/bHYIO 3HAYMMOCTb byayuiert npodeccun, NpPosBaAATb K HEW
YCTONYMBbLIN MHTEpPEC.

OK 2. OpraHn30BbIBaTb COBCTBEHHYIO AEATE/NbHOCTb, MCXOAA M3 LENM U CrNocoboB ee AO0CTUNKEHUS,
onpeaeneHHbIX PYKOBOAUTENEM.

OK 3. AHanusupoBaTb pabouyto cUTyaLMIO, OCYLLECTBASATb TEKYLLMIA U UTOTOBbIN KOHTPO/b, OLEHKY U
KoppeKLum1to cobCcTBEHHOMN AeATENbHOCTU, HECTU OTBETCTBEHHOCTb 33 pe3y/bTaTbl CBOEM paboThbl.

OK 4. Ocyuwectnatb nNouck MWHPopmauuu, Heobxogmmon ana 3PPeKTUBHOrO BbIMNOJHEHUSA
npodeccrMoHanbHbIX 3a4au.

OK 5. Ucnonb3oBaTb MHGOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMOTMU B NpodeccMoHanbHOM
[eATeNbHOCTY.

OK 6. PaboTatb B KOMaHAe, 3¢ PeKTUBHO 06LWATbCA C KONEraMmn, pyKoBOACTBOM.

OK 7. MpoABAATb rpakAaHCKO-NaTPMOTUYECKYIO MO3ULUI0, 4EMOHCTPUPOBATb OCO3HaHHOE NoBeAeHue
Ha  OCHOBE  TPaAMUMOHHbLIX  oblleyesoBeYEeCKMX  LIeHHOCTeW, MNPUMEHATb  CTaHAapPTbl
aHTUMKOpPPYNUUOHHOro noseaeHus. (ab3ay BBedeH [lpuKkasom MwuHnpocseweHma Poccun ot
17.12.2020 Ne 747)

OK 8. Wcnonb3oBatb 3HaHMA NO GUHAHCOBOW FPAMOTHOCTM, MAAHMPOBATb MPeANnPUHUMATENLCKYHO
AeATeNbHOCTb B NpodeccnmoHanbHoM chepe.



Oo0mue odpasoBaTeabHbIE

IIpeameTrHbIe yMeHHus:

IIpeameTHbIe 3HAHUA:

pe3yJbTaThl

OK 01 [TormMate  CcymHOCTH ¥ | 1. yMeTh OIEpHPOBATH OCHOBHBIMHU 1. 3HaTh OCHOBHBIC TOHATHSA
COLMAIBHYI0  3HAYMMOCTh | TOHATHSIMU MaTEMaTHKH: anreOpbl, FTEOMETPUH U
Oynmymeit npodeccnu, | 2. yMETh HAXOAUTH MPONU3BOIHBIC MaTEMAaTUYECKOHN CTATUCTHUKH;
TIPOSIBIISTH K HEll | ayeMeHTapHBIX QyHKIUi, NCTIOIb3Ys 2. 3HaTh BBIMYKIIbIE MHOTOTPaHHUKH

YCTONYMBBINA HHTEPEC.

CIIPAaBOYHBIC MaTePHAIIBI;
3.yMeTh HCIOJIB30BATh alapaTa
MaTeMaTHYeCcKOTo aHajIu3a MpH
peLIeHUH NPaKTHKO-OPUEHTHUPOBAHHBIX
3ajad;

4. yMETb UCIIOIB30BaTh TpaUKH IpU
W3y4ECHUH NPOLIECCOB U 3aBUCUMOCTEHH,
NP pEeLICHUH 33134 U3 IPYTuX
y4eOHBIX IPEIMETOB U 33124 U3
peabHOM JKH3HU; BBIPaXKaTh
(hopMynamMu 3aBUCHMOCTH MEKIY
BENTMYMHAMH;

5. yMeTh CAaMOCTOSITEILHO BBIJIBUTATh
THIIOTE3BI O CBOWCTBAX M MPHU3HAKAX
reoMeTpUuecKux Quryp,
000CHOBBIBATh WJIM ONIPOBEPTraTh UX;
yYMEHHE TIPOBOJIUTH KJIACCU(BUKALIUIO
(uryp 1o pazIM4YHBIM IPU3HAKAM,
BBIIIOJIHATH HeO6XOL[I/IMI)Ie
JOTIOJTHUTENEHBIC TIOCTPOCHHS;

6. COCTaBIIATH BEPOSITHOCTHYIO MOJICIb
Y HHTEPIIPETHPOBATH MOyYCHHBIN
pe3yJbTar.

1 GUTypHI BpaLICHHUS;

3.3HaTh MOHATHE QYHKIUH U €€
CBOMCTBA.

5.3HaTb OCHOBHBIC OHATHUS
MaTeMaTH4eCKON CTaTUCTUKU

OK 04 OcymiecTBIATh MOUCK | 1.yMeTb NPUMEHATH TEOPEMBI 1. 3HaTH ANTOPUTMBI pEIICHHS 3a/1ad,
nH(pOpMaINH, 2.yMeTbh NPOBOAMTH JHOKA3aTEIbHBIE HEPaBEHCTB, YPABHEHUH, CUCTEM
HEoOX0IMMOH JUIs | paccyKIeHHs 2. 3HaTh pacuETHBIC POPMYIIBI
3¢ (HeKTUBHOTO 3. yMeTh BBIIOJHATH BRIYUCICHUS 1 3. 3HaTh METOJIBI IOCTPOCHUS
BBITTOTHEHHUS npeoOpa3oBaHus; tabnuu, Auarpamm, rpaduKoB
npodeccuoHaNbHbIX 338/1a4. | 4. yMETb CTPOUTH TpaduKH 4.3HaTh METO/Ibl TEOMETPHUYECKIX

5. yMeTb 3aJjaBaTh HOCTPOEHUH U POPMYJIBI pacyETOB
MOCTIeI0BATENbHOCTh TeOMETPHUUECKUX BEIUINH

6. yMeTh HCCIIeIOBATh CTATUCTUYECKHE

JIaHHBIE

7. OLIEHUBATh BEPOSITHOCTH PealbHbIX

COOBITHH;

OK 03 Ananm3upoBaTh  pabodyio | l.yMeTh OIICHHBATH JIOTHYECKYIO 1. 3HaTh aNrOpUTMBI PEIICHUS 3a1a4,
CUTYallMI0, OCYIIECTBJATH | MOCIEAOBATEIbHOCTb PACCYKICHUM; CHCTEM, HEPABEHCTB
TEKyIIMH ¥ UTOrOBBIM | 2.yMeTh NIPUMEHATH PACCYXKJIEHUS I | 2. 3HAThb METO/JbI IOCTPOCHUS
KOHTPOJIb, OIICHKY U | pelIeHus 3a/1ad; rpauKoB;

KOPPEKIIUI0  COOCTBEHHOW | 3. yMeTh MCIOIB30BaTh TPadUKH; 3. 3HaTh METOJIHI MATEMATHIECKOTO
JIESTEILHOCTH, HecTH | 4. yMETh MOJETUPOBATh CUTyallluy Ha aHaJM3a, B TOM YHCIIE COI[UATBFHO-
OTBETCTBEHHOCTH 3a | A3BIKE MATEMATHKH; 9KOHOMHYECKOTO XapaKTepa
pe3yabTaThl CBOEH pabOoTHI.

OK 06 PaboTaTh B KOJIIEKTUBE U 1 ymeHue nmepeBoanuTh Ha 1. 3HaTH METOABI MATEMATHIECKOTO
KoMaH[e, 3HEKTHBHO MaTeMaTHYECKHUil S3BIK POCTEHIIIe aHaJM3a, B TOM YHCIIE COI[UATFHO-
B3aMMO/ICHICTBOBATH C Mpo0JIeMBbl, TOCTaBICHHBIE B TEPMUHAX | SKOHOMHUYECKOTO XapaKkTepa
KOJIJIETaMH, PYKOBOACTBOM, | APYTHX NPEIMETHBIX OONAacTed A UX | 2. 3HATh TEOPHIO BEPOSTHOCTH
KIIMCHTaMH peeHus.

2.yMeHHUe JIOTHYECKU Pa3BUBATh
oTAebHbIE POpMalIbHBIE TEOPUH U
YCTaHaBJIMBATh CBSI3b MEXAY HUMU

OK 05 Hcnons3oBars 1.yMeHue YuTaTh U aHAIU3UPOBATh 1. 3HaTh MaTEeMaTUYECKUE TEPMUHBI U
UH(OPMALIMOHHO- MaTEMaTHUECKYIO JTUTEPATYPY MOHATUS
KOMMYHUKAIlMOHHBIE 2. yMEThb IIPECTaBUTh 2. 3HaTh rpa)UuecKoe BHIPAKEHNE
TEXHOJIOTHH B | MaTeMaTUYECKOE PELICHHE B MaTeMaTH4eCKHX 00BEKTOB U




npodeccuoHanbHOM TepMHUHAX, IOHATHBIX ayIUTOPUHU 3aBHCUMOCTEH
JIESITEIbHOCTH.

OK 7 IIposiBnaTs TPXIAHCKO- | YMEHHUE CTaBUTh U U3y4aTh HOBBIC OcHOBHBIE pa3/iesbl dJIeMEHTapHON
MATPUOTHYCCKYIO TO3MIUIO, | MPOOJIEMBI U3 HOBBIX 00JacTel ¢ MaTeMaTHKHU
JIEMOHCTPUPOBAThH IMOMOIIBI0 MATEMAaTUYECKUX 3HAHUI
OCO3HAaHHOE IIOBEICHHEC Ha
OCHOBE TPaIUIIHOHHBIX
00IIIEYETOBEYECKHAX
IICHHOCTEH, B TOM 4HCIIE C
y4eToM TapMOHHU3AINH
MEKHALMOHAIBHBIX 31
MEXPEIUTHO3ZHBIX
OTHOIIICHHH, MIPUMEHSTh
CTaHAaPThHI
AHTUKOPPYILILOHHOTO
IMOBEICHUS

IIpodeccuonanbubie komnerenuuu (ykassiBaercs equauna 11K, popmupyemas npukiaaabm
Mo1yJ1eM/ipoecCHOHaIbHO-OpPUEHTUPOBAHHBIM COiep)KaHueM, B cooTBeTcTBUHM ¢ PI'OC
peanmmzyemoii npodeccun/crnienuanbHoctd CI10) kak pe3yjbTaT 0cBOeHUsI 0a30BOr0 Kypca
MaTeMaTUKU (OPMUPYIOTCS B COOTBETCTBUU € MPeIMETHbIMH 3HAHUAMM, YMEHUSIMH

MK 1. NMpoBeaeHWe NoAroToBUTENbHbIX, COOPOYHbIX OMNepaLuii nepes CBapKoi, 3a4MCTKa U KOHTPO/Ib
CBapHbIX LIBOB MOC/E CBAPKW.

MK 1.1. YnTtaTb YepTexun cpeaHen CAOXKHOCTU N CAOXKHbIX CBAPHbIX METAaNNIOKOHCTPYKLUMA.

MK 1.2. Wcnonb3oBaTb KOHCTPYKTOPCKYLD, HOPMATUBHO-TEXHUYECKYID W MNPOU3BOACTBEHHO-
TEXHO/IOTMYECKYHO AIOKYMEHTALMIO NO CBAPKe.

MK 1.3. MpoBepaTb OCHAaLLEHHOCTb, PAaboTOCNOCOBHOCTb, MCMPABHOCTb M OCYLLECTBAATb HACTPOWMKY
060pyaoBaHMA NOCTa ANA Pa3INYHbIX CMOCOBOB CBaPKM.

MK 1.4. MNoarotaBnMBaTth U NPOBEPATb CBAPOUYHbIE MaTepUuabl 411 Pa3/INYHbIX CNOCOOOB CBAPKMU.
MK 1.5. BbinonHATbL COOPKY M NOATOTOBKY 31€MEHTOB KOHCTPYKLU MM MO, CBAPKY.

MK 1.6. MpoBOAUTL KOHTPOJIb NOATOTOBKN U COOPKM 3/1EMEHTOB KOHCTPYKLIMM MO CBAPKY.

MK 1.7. BbINONHATb NpeaBapuUTeNbHbIA, CONYTCTBYIOWMIA (MeXCN0MHbIN) Nnogorpesa meTtanna.
MK 1.8. 3auMwatb 1 yaanaTb NOBEPXHOCTHbIE AedEKTbl CBAPHbIX LWBOB NOCAE CBAPKMU.

MK 1.9. MNpoBoANTb KOHTPOJ/Ib CBAPHbIX COEAMHEHUA Ha COOTBETCTBME FeOMETPUYECKMM pasMepam,
TpebyemMbIM KOHCTPYKTOPCKOM 1 MPOMU3BOACTBEHHO-TEXHOIOTMYECKOM AOKYMEHTaLMN MO CBapKe.

MK 2. Py4yHasa gyroBasi cBapka (HannaBeka, peska) nraBsAwmMMCs MOKPbITbIM 3M1EKTPOAO0M.

MK 2.1. BbINOMHATL pPYy4YHYO [OYroBYK CBapKy pasnuuHbiXx Jdetanen w3 yrnepoauctbix W
KOHCTPYKLMOHHBIX CTarnen BO BCEX NPOCTPaHCTBEHHbIX MOMOXEHUAX CBapHOro LUBa.

MK 2.2. BbINOMHATL PYYHYIO OYrOoBYKO CBapKy pasnuyHbIX geTarnen 13 uBeTHbIX MeTannos 1 CrmnaBoB BO
BCEX NPOCTPAHCTBEHHbIX MOMOXEHUAX CBApPHOro LUBA.

MK 2.3. BbINONHATL py4HYHO AYroBYHO HaMNmaBKy NOKPbITbIMU 3NeKTpoAaMu pasnuyHbiX geTanen.

MK 2.4. BeinonHATL AYyroByo pesKy pasnuyHbixX getanen.

MK.3. PyyHasa gyroBas cBapka (Hannaeka) HennaBsLWUMCS 3NeKTPo4OM B 3alMTHOM rase.




MK 3.1. BbINONHATE pyYHYHO OYroBYK CBapKy (HammnaBKy) HeMmmaBsWMMCS 31IEKTPOAOM B 3aLUMTHOM
rase pasnuyHbIX geTanen u3 yrnepoAancCTbiX U KOHCTPYKUMOHHbBIX CTanen BO BCEX MPOCTPaHC TBEHHbIX
NMOJTIOXXEeHNAX CBAapHOro LiBa.

(B pepakuwmn MNMpukasa MuHobpHaykmn Poccum ot 14.09.2016 Ne 1193)

MK 3.2. BbINOnMHATE py4YHYyl0 OYyroByto CBapKy (HanmaBKy) HEnnaBsaWMMCS 3NeKTPOAOM B 3alLMTHOM
rase pasnuyHbIX geTanen n3 LBeTHbIX METanoB U CMAaBoOB BO BCEX MPOCTPAHCTBEHHbIX MOMOXEHMAX
CBapHOrO LBA.

(B pepakumn MNMpukasa MuHobpHaykmn Poccum ot 14.09.2016 Ne 1193)

MK 3.3. BbIMONHATL py4YHyl0 AYroByH HamfaBKy HEMNnaBsLMMCS 3SIEKTPOAOM B 3aliMTHOM rase
pasnunyHbIX eTanen.

MK 4. YactnyHo MeXaHn3npoBaHHasa cBapka (HaI'IJ'IaBKa) nnaBneHnemM pas3finvHbIX netanen.

MK 4.1. BbINONHATb 4YaCTUYHO MEXaHW3MPOBAHHYK CBapKy MNfaBfieHMEM pasfiMyHbIX Aetanen ua
YrNepoAMUCTbIX Y KOHCTPYKLMOHHBIX CTanern Bo BCEX MPOCTPaHCTBEHHbIX MOMOXEHUSIX CBAPHOIO LUBA.

MK 4.2. BbINONHATb 4acTUYHO MEXaHW3MPOBAHHYK CBapKy MNaBfeHWEM pasfiMyHbIX geTanen wu
KOHCTPYKLUMIA M3 LBETHbIX METannoB M CNfaBOB BO BCEX MPOCTPAHCTBEHHbLIX MOMOXEHUAX CBApPHOro
wBa.

MK 4.3. BbINONHATL YaCTMYHO MEeXaHU3MPOBaHHYIO HanmaBKy PasnuyHblX geTanen.

MK 5. NazoBas cBapka (HannaBka).

MK 5.1. BbINOMHATL rasoByl CBapKy pasnUyHbIX AeTanen u3 yrnepoamcTbiX UM KOHCTPYKLMOHHBIX
cTarnem Bo BCEX NPOCTPAHCTBEHHbIX MOSTIOXXEHUAX CBAPHOIO LLBA.

MK 5.2. BbINOMNHATL ra3oBylo CBapKy pasnu4HbIX AeTanei U3 LBEeTHbIX MeTansfioB U CnnaBoOB BO BCeEX
NPOCTPaHCTBEHHbIX MONOXEHUSAAX CBAPHOrO LUBa.

MK 5.3. BbIinonHATbL ra3oByto Hanmasky.

MK .6. TepmuTHas ceapka.

MK 6.1. NpoBepsiTb KOMNIIEKTHOCTb, PabOTOCNOCOBGHOCTbL TEXHOMOMMYECKoro 0GopyaAoBaHNs 1 KayecTBa
pacxodHblX MaTtepuarnos Ans TEPMUTHON CBapPKMU.

MK 6.2. MNMogrotaBnuBaTb OTAENbHbIE KOMMOHEHTbI, COCTaBMATb TEPMUTHbIE CMECU B COOTBETCTBUU C
TpeboBaHMsIMN  MPOU3BOACTBEHHO-TEXHONOMMYECKOM OOKYMEHTaUUM MO CBapke W MNPOBOAUTb
ncnblTaHMs NPOOHONM NopuMK TepMuTa.

MK 6.3. MNMogrotaBnueaTb AeTanu K TEPMUTHON CBapKe.

MK 6.4. BblNnonHATb TEPMUTHYIO CBapKy pasfnuyHbiX AeTanen U3 yrinepoancTbiX U KOHCTPYKLMOHHbIX
cTanemn.

MK 6.5. BbinonHATb TEPMUTHYIO CBaAPKY pa3finyHbIX Jetanen n3 UBeTHbIX METanNMoB 1 CNaBoB.

MK .7. CBapka py4HbIM CNOCOOOM C BHELUHWM MCTOYHUKOM HarpeBa (CBapka HarpeTbiM rasom, cBapka
HarpeTblM MHCTPYMEHTOM, 3KCTPY3MOHHAs CBapKa) pasfnuyHbIX AeTanew M3 nonvMMepHbIX MaTepuarnoB
(B TOM 4ncrne nnacTmMace, NonMaTurieHa, NonMnponuneHa).

MK 7.1. MNogroTaBnuBaTb M NPOBEPATbL MaTepuanbl, MPUMEHSAEMbIE AN CBAPKM PYYHbIM criocobom ¢
BHELLHMM UCTOYHUKOM Harpesa.

10



MK 7.2. TlpoBepsiTb KOMMMEKTHOCTb, PabOTOCNOCOOHOCTL W HacTpauBaTb 0b6oOpydoBaHWUs [Onsi
BbIMOSIHEHNSI CBAPKM PYYHBIM CMOCOOOM C BHELLHMM MCTOYHUKOM HarpeBsa.

MK 7.3. BbINOMHATbL MEXaHUYECKYH0 NOArOTOBKY AeTanen, CBapMBaeMbIX PyYHbIM CMOCOOOM C BHELLUHUM
WCTOYHMKOM Harpesa.

MK 7.4. BbinonHATb CBapKy PYYHbIM CNOCOOOM C BHELLUHMM UCTOYHUKOM HarpeBa pasfuyHbiX geTanen
13 NONMMEpPHbLIX MaTepuanos.

OcHoBHBIE BU/IbI IIpenmerHble yMeHus: IIpenmeTHble 3HAHUSA:
AeATeIbHOCTH;
npogeccuoHaJIbHbIE
KOMIIeTeHIIUH
11K 1. [Iposenenue | 1.MCIOJIB30BAaTh METOJ MATEMATHUYCCKOM 1. 3HaTH MaTEMATUYECKUI
TNOArOTOBUTENBHBIX, MHAYKIIH anmapar AJis OlUCaHUs
cOOpOUHBIX onepauii NEPel | ) yneTh MPHMEHST KOMOHHATOPHEIE (pAKTHI | POLECCOB H SBICHHUIA
CBapKou, 3a4YuCTKa u
KOHTONS  CBADHEIX  1BOB 3. yMeTb onepupoBaTh MaTEMaTUYECKUMU 2. 3HaTh MO3ULIMOHHBIE CUCTEMBbI
MoCIIe CBAPKH. MOHATUSMHU CUMCIICHUS
4. yuTaTh U UHTEPIPETUPOBATH JAHHBIE 3. 3HaTb METObI
ANEKTPONpUOOpPOB reOMETPUUYECKUX MOCTPOEHUN U
5. 0hopMIIATH YUETHYIO JOKYMEHTAIHMIO pacyeToB
K 2. -1TIK 7. 1. yMeHue uuTaTh U aHAJIM3UPOBATh 1. 3HaTh MaTeMaTuyeCKUil
BrinonHenue npouecca | HOPMaTUBHO-TEXHUUYECKYIO JTUTEPATYPY anmapar AJis OlUCaHus
CBapKu (Bce BUJIbI) 2. opOpMIATH TOKYMEHTAIUIO 3. YMETh IIPOLIECCOB U SIBICHUI
MHTEPIPETHUPOBATh NOIYYCHHBIA pe3ynbTaT; | 2.3HaTh pa3IMYHbIC METO/IbI
4. yMeTb pacrio3HaTh MPOSIBICHUE pelIeHns MaTeMaTHYeCKUX
MaTEMaTHKH B IPOLECCE 3a1a4
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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

340

290

o1

50

50

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
340 101 50
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 3amad. [lepBooOpa3Hass ¢GyHKIUHU, €e 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
AHaIu3 pe3yJbTAaTOB MaTeMaTH4YeCKHX 3HAHWI, B
Tema |1 2 - -
TOM YHCJIe PO(hecCHOHATBHBIX
BCET'O 340
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-

17



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 JEMCTBUTEIBHBIM MOKa3zareneMm. OmnpezeneHue
noKa3aTeiabHON (yHKIMHU, ee CBOWCTBA M Ipauk. 3HAKOMCTBO C INPUMEHEHUEM IOKa3aTelbHOM (yHKUMU. PemieHue mokazaTelbHBIX ypaBHEHUH
¢yHKIMOHaNbHO-TpaduueckuM PelieHne cucteM MOKa3zaTeldbHBIX YypaBHEHMH PerneHne mnoka3aTeNbHBIX YpaBHEHHUH METOJOM YpaBHHUBAHUSA
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 ToOukH BOKpYT Hadana KoopauHat. OnpeneiacHue CUHyca, KOCUHYCa, TAHI€HCAa U KOTaHIeHca. 3HaKU CHUHYCA,
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 YIUIOB O U - 0. Dopmynsl npusenenus Cymma u pa3HOCTh CMHYCcOB. Cymma
U Pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC JBOWHOrO yria. @opmMyiibl OJI0BUHHOIO yria. [IpeobpazoBaHus CyMMBbl TPUTOHOMETPUUYECKUX (PYHKIIMH B
IPOM3BEICHUE W TPOU3BEICHHS B CyMMY. BbIpakeHHe TPUTOHOMETPHUYECKHX (YHKIMU Yepe3 TaHTreHC MOJOBHHHOTO aprymenta. [IpeoOpasoBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BbIpaxkeHUH. OOIacTh ONpeneneHnss 1 MHOXKECTBO 3HaueHU QyHkiuil. YETHOCTh, HEYETHOCTD, NEPUOIUYHOCTD
¢ynkuuii. CnocoOsl 3amanus GyHkuuid. OOnacTh ONpeneNeHus 1 MHOXKECTBO 3HAUEHHH TPUTOHOMETpHUeCKUX (yHKImiA. YETHOCTH, HEYETHOCTS,
HNEePUOIMYHOCTh TPUTOHOMETpUYeckuxX (yHKuui. CBoiicTBa U rpaguku GyHKUUN y = cos X, y = sin X, y = tg X, y = ctg X. CxaTue u pacTspKeHue
rpa¢ukoB Tpuronomerpuueckux ¢ynkuuii. [IpeodbpazoBanue rpadukoB TpuroHomerpudeckux GyHkmuid. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITUH.
Hx cBoiicTBa u rpaduku. YpaBHEeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. PelieHre TpUroHOMETPUYECKHX ypaBHEHUII
OCHOBHBIX THIIOB: TMPOCTEUIINE TPUTOHOMETPUUECKHUE YPAaBHEHMs, CBOJAIIMECS K KBaJpaTHBIM, pEIIaeMble pA3JI0KEHHUEM Ha MHOXKUTENH,
OJIHOPOJHBIE.
[Ipocreiimme TpuroHoMerpuyeckne HepaBeHCTBA. CHCTEMBI MPOCTEHIINX TPUTOHOMETPUYECKHX ypaBHeHUH. [IpeoOpa3zoBaHre TPUTOHOMETPUIECKIX
BbIpa)keHUil. Perienne TpuroHoMeTpuuecKuX ypaBHEHUI U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIMH.

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

Paznen 7. DineMeHThI KOMOMHATOPHUKH, CTATUCTUKH U TEOPHH BEPOSITHOCTEH

[lepectanoBku, pa3menieHusi, couetanus. COBMECTHbIE 1 HECOBMECTHBIE COOBITUSA. TeopeMbl O BEPOATHOCTH CyMMbl COOBITUH. Y CIIOBHAs
BEPOSITHOCTh. 3aBUCHMbIE M He3aBUCHMBbIE COOBITHs. Teopembl 0 BEpOSTHOCTH MPOM3BEeNEHUs cOOBbITHI. Buapl cnyuaitpix BenuuuH. OnpenencHue
JUCKPETHON CITy4aiiHON BeNIMYMHBL. 3aKOH paclpelesieHHs TUCKPETHOW ciydailHON BenuuuHbl. Ee uncnoBble XxapakTepucTHKU BapuanuoHHBIH ps.
[Tonuron yactot u rucrorpamma. CTaTUCTUYECKHE XapaKTEPUCTUKH psiJia HaOMI0JaeMbIX JaHHBIX DIeMeHTbl KoMOuHaTopuku. CoObITHE, BEPOSTHOCTD
coObITusl. Clio’keHNE U YMHOKEHUE BEPOSTHOCTEN

Pemenue npuknaanpix 3ajgad. OTHOCUTENbHAS YaCTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTUYECKOE ONpeeNieHHEe BEPOSTHOCTH.
Onenka BeposiTHOCTH coObiTusi [lepBuuHas 00paboTka CTaTUCTUYECKMX JaHHBIX. ['paduueckoe ux mpenacraBieHue. HaxoxzaeHue cpeaHux
XapaKTEPUCTHK, HAOIIOAAEMBIX TaHHBIX.

Paznen 8. KoopauHaTsl 1 BEKTOPBI

JlekapToBBI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiimme 3a1aun B KOOpAHHATaX. PaccTosiHre MeXay IByMsi TOYKaMHU, KOOPAHHATHI CEPEHHBI
oTpe3ka. Bektopsl B mpoctpaHcTBe. Clio)keHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BekTopa Ha uucio. Komianapubelie BekTOpbl. CKaisipHOE
NPOM3BEJICHNE BEKTOPOB. Pa3iiojkeHne BeKTopa 1Mo TpeM HEKOMIUIAaHAPHBIM BeKTopaM. KoopanHatel BekTopa, CKalsipHOE MPOHM3BEICHNE BEKTOPOB B
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KOOPJIMHATAX, YTOJ MEXJIY BEKTOPAMH, YIoJl MEXAY MPSAMOU M IIOCKOCTBIO, YIOJl MEXIY IJIOCKOCTSMHU. YpaBHEHHUE IJIOCKOCTH. I'eoMeTpuyeckuii
CMbIC onpenenurens 2x2. JlekapToBbl KOOpAMHATHI B IpocTpaHcTBE. BekTopel B mpocTpaHcTBe. ClI0KEHHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE
BekTOpa Ha ymucio. KommianapHele BeKTOpbl. CKalsIpHOE NMPOU3BEACHHE BEKTOPOB. Pa3no)keHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[Ipocreiimue 3anaun B koopauHaTax. KoopauHaTsl BEKTOpa, pacCTOSHUE MEXY TOUKaMU, KOOPJAUHATBI CEPEUHBI OTPE3Ka, CKAISIPHOE IPOU3BEACHHE
BEKTOPOB B KOOPJIMHATAX, YTOJI MEXKIY BEKTOPAMH, YIOJl MEXAY MPSAMOM U INIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMHU.

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

Pa3znen 9. MHOTOrpaHHHUKH M TeJia BpalleHust

[TonsitTue MHororpanuuka. Ero smeMeHThl: BepliuHbI, pedpa, rpanu. Juaronanb. CeueHue. Bolmykiible U HEBBIMYKIIbIE MHOTOTPaHHUKU
[Tonsitue npusmbl. Ee ocHoBanusi u OokoBble rpanu. Bwicota mnpusmbl. [lpsmas u HakionHas npusma. llpaBunbhas npusma. Ee cedenwue
[Mapannenenunen, cBoiicTBa NMPSAMOYTOJIBHOTO Hapaenenunena, kyo. Cedenue kyba, mapamnenenunena llupamunma m ee anmemeHtbl. CeueHue
nupamubl. [lpaBunbHas nupamuga. YcedeHHas nupamuzaa lIlinomans OOkOBOW M TOJMHOW TMOBEPXHOCTH NpU3MbL, nupamuibl CHMMeETpus
OTHOCHUTEJIbHO TOYKH, TPSIMOM, MiaockocTH. CumMmeTpusi B KyOe, mapajuienenurnene, npusme, nupamuae [loHsTHE TpaBUIBHOTO MHOTOTPAaHHHUKA.
CaolicTBa MpaBUWIbHBIX MHOTOIpaHHUKOB Llunuuap u ero snemeHTsl. CeueHHe IMIMHIpPA (MapajuieibHOe OCHOBAHUIO U OcH). Pa3BepTka mumnuHapa
YceuenHnslit koHyc. Ero o6pasyromas u Beicota. Ceuenne ycedennoro konyca lllap u chepa. Bzaumuoe pacnonosxenue chepsl U iockoct. CeueHue
nrapa, cepsl [lonstue 06 odveme Tena. OO0beM Kyda W HPSAMOYrojibHOTO mapamenenumnena. O6bem mpu3Mbl U HuIMHApPA. OTHOIIEHHE 00BEMOB
noI0OHBIX Tell. ['eoMerpuueckuii cMbICH ompeaenuTens 3-ro nopsaka O0beMbl TUpaMuIsl U KoHyca. O0beM mapa. [lmomamy moBepxXHOCTEH Ted.
KombOunanuu reomerpuueckux ten Mcmnonbp3oBanne KOMOWHAIMIT MHOTOTPAHHUKOB M TEJl BPAILlIEHUS B MPAKTUKO-OPUEHTUPOBAHHBIX 3a1auax OObeMbl
Y TUIOIIAM TTOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BpAIlICHUS

[TpodeccnoHanbHO-OPUEHTUPOBAHHLIE 33J]a4d 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. IlonmHokecTBo. Onepauuu ¢ MHOxecTtBamu Ilonstue rpada. CessHbld rpad, nepeBo, HMKI rpad Ha MIOCKOCTH
Omneparuu ¢ MHOXKecTBaMu. OTIMCaHNe PEANIbHBIX CUTYAIIUN ¢ TIOMOIIBbI0 MHOKECTB. [I[puMenenne rpadoB K peIIeHUIO 3a/1a4

Pemenue npuknaaHeix 3agad. Onepanuu ¢ MHOXECTBAMH.

Pasnen 11. KomiiekcHble YHc/Ia

[Tonstne komiiekcHOTO uncia. CONpsyKeHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJIb M apryMEHT KOMIUIEKCHOro uuciia. dopma 3amucu
KOMIUIEKCHOTO 4YHclia (TeoMeTpudecKkas, TPUTOHOMETpUYecKas, anreOpanueckas). ApudMeTHdecKue AEeUCTBUS C KOMIUIEKCHBIMH YHCIIAMU.
BBIHOJ'IH@HI/Ie pvaeTOB C IOMOIIIBKO KOMIIJICKCHBIX YHUCCII. HpI/IMepI)I HUCITOJIB30BAHUA KOMIIJICKCHBIX YHCECII.

Paznen 12. IlpousBoaHas GpyHKIUH, ee IPUMEHEHHE
OmnpezneneHye YMCIOBOM MOCIEA0BATENIFHOCTH U CIIOCOObI ee 3a1aHus. CBONCTBA YUCIOBBIX MOcieaoBaTenbHOCTel. Onpenenenue npeaena
nocJe0BaTelbHOCTH. Boruncnenue npenenos nocienoarensHoctel. [lpeaen pynkunn Ha 6eckoneunoctu. [penen ¢pyukuuu B Touke. [Ipupamenue
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aprymenta. Ilpupamenue QyHkiuu. 3agaund, OPUBOAAIIME K TOHITHIO TMPOU3BOMHON. OrmpeaeneHne MPOU3BOAHOW. AJNTOPUTM OTBICKAHHS
npousBonHoi  @opmynsl  auddepenumpoBanus. IlpaBuna  nuddepennupoBanus.  Omnpenenenue  cnoxHodl  ¢yHkmuu.  [IpousBognas
TpuronoMmerpudeckux (ynknuii. [IpousBognas cinoxxknort ¢yHkiuu. [lonsarue HenmpepbiBHON (QyHkiuu. CBoiicTBa HenpepbiBHOW GyHKIHUH. CBs3b
MEX/y HETPEephIBHOCTBIO U U (HEpeHINPYEMOCTbI0 (DYHKIIMA B TOYKE. ANTOPUTM pEIICHHs HEPaBEHCTB METOAOM HMHTEPBAJOB. I eoMeTpuyeckuii
CMBICJT IPOU3BOJAHON (PYHKIIMH — YTJIOBOH KOA(PIUIMEHT KacaTeldbHOU K Tpaduky QyHKIHMHU B TOUKE. YpaBHEHHUE KacaTelbHOU K rpaduky GyHKIUH.
ANTOPUTM COCTaBJICHUS ypaBHEHHs KacaTelbHOW K rpaduky QyHkiun y=f(x) Ousndeckuil (MEXaHUYECKH) CMBICI MPOU3BOJHOW — MIHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t) Bo3pactanue u yosiBaHue (pyHKIIMH, COOTBETCTBUE BO3pacTaHUs U YObIBaHUSI (DYHKIMU 3HAKY MTPOU3BOTHOM.
[ToHsiTHE TIPOM3BOHON BBICHIETO TMOPSAKA, COOTBETCTBUE 3HAKa BTOPOM MPOM3BOAHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMM HA OTpe3Ke. 3ajadyu Ha
MaKCUMyM U MUHUMYM. [IoHATHE acCUMIITOTHI, CHOCOOBI UX OMpezeNeHusl. AJIrOpUTM Hccae10oBaHus (PYHKIMU U MIOCTPOEHUS ee rpaduka ¢ moMoIIbI0
npousBogHON. JpoOHo-nuHeiHas ¢ynkuus MccnenoBanue QpyHKIMM HAa MOHOTOHHOCTH M HOCTpoeHue rpadukoB. HaxoxxiaeHue HambOONbIIEro U
HaMMEHBIIETO 3HAYCHWH (QYHKUUH, MOCTpOeHHE TIpa)MKOB MHOTOWICHOB C HCIOJB30BAHMEM armapara MareMaTHdecKoro aHanm3za DopMmylisl U
npasuia guddepenunporanus. Mccnenopanre GpyHKINNA ¢ TOMOIIbIO Mpou3BoAHON. Hanbomnbiiee 1 HauMeHblee 3Ha4YeHUS PYHKIIMU
ITpodeccnoHanbHO-OPUEHTUPOBAHHbBIE PACYETHBIE 3a/ladyd Ha ONPEICJIICHUE HAaWMEHBUIET0 U HauOOJbIIEr0 3HAYEHUS (QYHKIHH,
uccienoBanre GyHKUUN U MOCTpOEHUE rpaduKOB, MOMCK ONTUMAIBFHOTO Pe3yNbTara ¢ MOMOIIBIO POU3BOIHOM B MPAKTUYECKUX 3a/1adax.

Pa3nen 13. IlepBoodpa3Has pyHKIIUM, ee IPUMEHEHUE

3aaya 0 BOCCTAHOBJIEHUH 3aKOHA JABM)KEHUSI 11O U3BECTHOH ckopocTu. [lonsTe nuTerpupoBanusa. O3HaKOMIIEHHUE C MTOHATHEM MHTErpaia u
nepBooOpazHoit s Gynkumu y=f(x). Pemenue 3amad Ha cBA3b NEPBOOOPA3HON M €€ MPOM3BOJHON, BBIYMCIEHUE IMEPBOOOPA3HON Ui AaHHOU
¢ynkuuu. Tabmuua dopmyn 1 HAXOXKACHUS MEPBOOOpPa3HbIX. V3yueHne mpaBuiia BEIYUCICHHS TIEpPBOOOpa3HON 3aiadn, MPUBOISIINE K MOHATHIO
OIIPENIeJIEHHOr0 MHTerpaja — O BBIYMCICHHUHU IUIOIIAJAM KPUBOJMHEWHOW Tpamenuu, o mnepeMeuieHun Touyku. [loHsThe ompenenéHHOro MHTErpana.
l'eomerpuueckuii u ¢Qusndeckuii cmpicn omnpenenaeHHoro uHterpana. ®opmyna Heiorona— JleiiOnuna IlonsTre HeompeneneHHOro WHTErpaa
['eomeTpuueckuii cMbIc onpeaeneHHoro uurerpana [leppoodpasnas pynxiuu. [IpaBuna HaxoxaeHus neppooOpasHbix. Ee npumenenue

IIpodeccuoHanbHO-OPUEHTUPOBAHHBIE 3aJlayd Ha TPUMEHEHHE UHTerpaja Uil BbIYMCIEHUS (QU3NYECKUX BEIMYMH U IUIOIIanei
["'eomeTpruyeCcKuil CMBICI ONIPEEIEHHOTO UHTETpala.

Pa3nen 14. YpaBHeHHs U HepaBeHCTBA

PaBHOCWIIBHOCTB ypaBHEHHMI U HepaBeHCTB. OnpezneneHus. OCHOBHbIE TEOPEMBI PABHOCUIIBHBIX IEPEX0OJaxX B YPABHEHMSX U HEPABEHCTBAX.
OO61ire MeTobl pelIeHrs ypaBHEHUI: Mepexo/l OT paBeHCTBA (PYHKIMHM K paBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (PYHKIMH, METOJ pa3oKEHUs Ha
MHOXHTEJIH, METOJl BBEICHHs HOBOM MEepeMEHHOM, (QyHKIMOHaNbHO-Tpaduyecknii meron. OOIIME METOABI PEUIeHHS HEPABEHCTB: IEPEXOo] OT
CpaBHEHHMs 3HaYeHUI (PYHKUIMN K CPaBHEHUIO 3HAUEHUH apryMEHTOB ]ISl MOHOTOHHBIX (DYHKIIMHA, METO/ MHTEPBAJIOB, (DYHKIHOHAIBHO-TpaduuecKkuit
meroa. ['paduueckuil MeTon pemieHus ypaBHeHMH W HepaBeHCTB. OrmpeneneHue Moayns. Packpeitue momyns mo ompenenenuto. Ilpocreiimmue
YpaBHCHHA W HEPABCHCTBA C MOIYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX TIEPEXOA0B B OIPCACICHHBIX THUIIAX ypaBHeHI/Iﬁ U HCPABCHCTB C MOAYJIEM.
3HakoMCTBO ¢ mapamerpoM. llpocreiiline ypaBHEHHS W HepaBeHCTBa C mnapameTpoM. OOIIuMe MeTOJbl pPEILIeHHs YpaBHEHUH. YpaBHEHUsS U
HEPaBEHCTBA C MOAYJIEM U C TapaMeTpaMH

Penienune TeKCTOBBIX 3a/1a4 NPOoQecCHOHATBHOrO cofepkanus. [Ipumenenue rpauueckoro MeTo/1a Mpy pelieHus! TEKCTOBBIX 3a/1au.
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3. YcaoBus peajqu3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI

3.1. Jlas peaju3anuu NporpaMMbl JMCHUILIMHBI A0JKHBI ObITh NPEAYyCMOTPEHBbI CJIeAYIolIne
cnenuajJbHble MOMEIEeHHsT:

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPEOYET HANUYHS y4eOHOTO KaOMHEeTa MaTeMaTUKU.
O6opynoBanue y4eOHOTO KaOUHETa!

- MOCAJIOYHBIE MECTA M0 KOJIMYECTBY 00YJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATECPHAJIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIE 3a/IaHUS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM ITPOrPAaMMHBIM 00ecIieueHUEeM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecniedeHrne 00y4YeHust

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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