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1. O0mas xapakTepucTUKA NPUMEPHOH padoueii mporpaMmmbl 0011e00pa3oBaTeIbHOM
AuCHMILUINHBI « MaTeMaTuka

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpodeccHoHaIbHOIi 00pa3oBaTe1bHOI
nporpammsl CI10:

HopmatuBHYI0 NpaBOBYIO OCHOBY pealHM3allMd CpeAaHero oOlmiero oOpa3oBaHUs, B
mpelenax OCBOCHHS OCHOBHBIX OOpa30BaTENIBHBIX IMPOTPaMM CPETHEro MpodeccHnoHaTbHOTO
00pa3zoBaHusi, COCTABIISIOT:

» denepanpHbiii 3akoH OT 29.12.2012 1. Ne 273-®3 «0O6 o6pa3zoBanun B Poccuiickoi
denepanun» (B pea. DeaepanbHoro 3akoHa ot 24.09.2022 N 371-03);

. [Ipukaz Munobpaayku Poccum ot 17.05.2012 1. Ne 413 «OO6 yTBepkacHUU
benepanbHOro rocyJapCcTBEHHOTO 00pa30BaTENILHOTO CpelHero oodmero oopasoBanus» (B pell.
[Tpuxa3za Munnpoca ot 12.08.2022 N 732-®3);

. [Tpukaz Munobpuayku Poccuu ot 14.06.2013 r. Ne 464 «OO6 ytBepxnenuu Ilopsanka
OpraHM3allil M OCYIIECTBICHHUS O0pa30BaTEIbHON MACSITENBHOCTH 10 00pa30oBaTENIbHBIM
nporpaMMaM  CcpeiHero mnpoecCHOHaIbHOrO OoOpa3oBaHMs» (NpEeKpamlaeT JecTBHE C
01.03.2023 r.);

J [Ipukaz MunuctepcrBa npocseuieHust Poccuiickoit @enepanuu ot 24.08.2022 Ne 762
«O0 ytBepxkaenuu [lopsnka opraHuzanuu M OCYIIECTBICHUS 00pa30BaTENbHON NEATEIbHOCTH
o o0pa3oBaTeNbHBIM MPOrpaMMaM CpeIHEro MpoecCHOHATBHOIO 00pa3oBaHUsD (BCTyMHaeT B
cuiy ¢ 01.03.2023);

. [Ipukaz Munnpocsemenuss Poccun or 23.11.2022 Ne 1014 «O6 yrBepxaeHun
benepanbHON 00pa30BaTENBHON MPOTrPAMMBI CPEIHETO 00IIEero 00pa30BaHUM.

O6meoOpazoBatenpHas AUCHUIUIMHA «Marematuka» SBISIETCS 00s13aT€TbHON YacThIO
00111€00pa3oBaTEeNIHLHOTO 1UKJIAa 00pa3oBaTenbHON nmporpaMmbl B cooTBeTcTBHM ¢ PT'OC COO ¢
yuetroM mpodeccruonanbuoit HampasieHHoctdu DPI'OC CIIO mpodeccun 15.01.05. CBaplumk
(py4HOM M YaCTUYHO MEXaHM3UPOBAHHOM CBAPKM (HanNaBKK)

1.2. lean u niiaHupyemMble pe3yabTAaThl 0CBOCHHS AUCHUIIIMHBI:
1.2.1. lleap AUCHMTIIHHBI

Henb qucnumimzel «MareMaTuka»: copMUpOBaTh Yy 00y4aroUMXcs 3HaHUS U YMEHUS
B MaTe€MaTH4ecKoW 00JIaCTH, HaBBIKM MX NPUMEHEHUs B IMPaKTU4YECKOW MpodeccroHaIbHON
JIEATEITbHOCTH.

Conepxanue mporpamMMmbl — 00mieoOpa3oBaTelNbHONM  TUCHMIUIMHBI — «MaTemaTukay
HaIpaBJIEHO HA JJOCTH)KEHUE PE3yJIbTAaTOB €€ U3yUeHHs B COOTBETCTBHH ¢ TpeboBaHusmMu OI'OC
COO c yuerom npodeccronanbHoit HarpasneHHoctu GPI'OC CIIO.

1.2.2. TlnaHupyemblie Ppe3yJbTaThbl OCBOEHHS O0011€00PA30BATENbHON JMCHUIJIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO (u3 ®I'OC COO B mnocnennein
penakuuu ot 12.08.2022)



Cranpapt ycraHaBiIMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIONIMMHUCS OCHOBHOM
00pa30BaTeIbHON POrpamMMBl:

JIMYHOCTHBIM, BKJIFOYAOLIUM:

® 0CO3HaHHE 00YYaIOIIMMUCS POCCUHCKON IpakJaHCKON MJIEHTUYHOCTH;

® TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTU U CAMOOIIPECIICHUIO;

® HaJIWYHe MOTHUBAIIUH K OOYYEHUIO M JMYHOCTHOMY Pa3BUTHIO;

e [ICJICHANPABICHHOE PAa3BUTUE BHYTPEHHEW IO3ULUU JIMYHOCTH HA OCHOBE yXOBHO-
HPaBCTBEHHBIX LICHHOCTEW HaponoB Poccuiickoin denepanny, UCTOPUUECKUX U HALMOHAIBHO-
KyJbTYpHBIX  Tpaaului, (OPMHUPOBAHME CHCTEMbl 3HAYMMbIX I[€EHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AaHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS, IIPABOCO3HAHMS, IKOJIOTHYECKON KYJIbTYPBI,
CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIaHBI;

MeTanpeIMeTHbIM, BKIIFOYAIOIIHM:

® OCBOCHHBIC OOYYAIOIMMHUCS MEXKIIPEIMETHBIC MMOHSATHS W YHHBEPCAJIbHBIC Y4eOHBIE
neicTBus (peryisaTUBHBIE, T03HABATEIbHbBIE, KOMMYHUKATHBHBIE);

® CHOCOOHOCTh HX HCHOJNB30BaHUS B II03HABAaTEJIbHOW M COLMAJIBHOM IPAKTUKE,
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4E€OHOH NesTeIbHOCTH,
OpraHu3aly y4eOHOro COTPYIHHUYECTBA C MEAArOrMYECKUMH PA0OOTHUKAMH M CBEPCTHUKAMHU, K
YYacTHIO B TOCTPOCHUM MHANBUIYAIbHOM 00pa3oBaTelIbHON TPaeKTOPUH;

® OBJIQJICHUE HaBbIKAMU Y4e€OHO-HUCCIIEIOBATENIbCKONW, IPOEKTHOM U  COLMAIBLHOU
JESATEIIBHOCTH;

NpeIMEeTHBIM, BKIFOYAIOIIUM:
OCBOEHHE OOY4YalIMMUCA B XOJI€ M3yueHUs ydyeOHOro MpeaMeTa Hay4HbIX 3HaHUI,
YMEHHH U criocoO0B NeHCTBUM, crienupuyecKuX 11 MaTEMaTHKH.

[To yueOnoMmy mpeamery "MartemaTuka" (BKiItodas Kypesl "AnreOpa 1 Hauajga MaTeMaTHYeCKOro
ananmu3za", "T'eomerpus”, "BepostHocTs U craThcTHKa") (6a30BbIi ypOBEHb) TpeOOBaHUSI K
NpeAMeTHBIM pe3yJbTaTaM OCBOeHHsi 0a30Boro kypca marematuku (u3z ®IroC COO B
nocinensuen pegakuuu ot 12.08.2022) oTpaxarot:

1) ymeHue onepupoBaTh MOHATUSMH: OINpENEIeHUE, aKCHOMa, TEOpeMa, CJIEJICTBHE, CBOMCTBO,
IpU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYITHPOBKU; yMEHUE (POPMYIUPOBATh 00paTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, UCIIOIb30BaTh METO/]
MaTeMaTUYeCKON WMHIYKIUHU; MPOBOIUTH JIOKA3aTEeNbHbIE PACCYXJACHUS IMpPH PEIIeHUU 3a/ad,
OILICHUBATh JIOTUYECKYIO MPaBUILHOCTh PACCyKICHUM;

2) yYMEHHE OIEpUpPOBaTh MOHATUSAMHU: MHOXECTBO, IOJMHOYKECTBO, OIEpalUl  HaJ
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JUisl ONHCaHUus
peaybHBIX MPOLIECCOB U SABJICHUNA M IMPH PEIIeHUH 33734, B TOM YHCJIE M3 APYTHX y4eOHBIX
IIPEIMETOB;

3) yMeHue onepupoBaTh NOHATUAMU: Ipad, CBA3HBIN Tpad, epeBo, LUK, rpad HA IUIOCKOCTH;
yYMEHHE 3a/laBaTh M OMUCHIBATH Ipadbl pa3IMYHBIMH CIIOCOOAMU; HCIONb30BaTh rpadsl mpu
pEeIlIeHnH 3a/]a4;



4) ymeHue cBOOOJHO ONEpUPOBATh MOHATHSMU: COUETaHUE, NIEPECTAHOBKA, YNCIIO COUYETAaHUM,
YHUCIO TMEpPecTaHOBOK; OMHOM HpIOTOHA; yMeHHME MpUMEHSATh KOMOWHATOpHBIE (aKThl U
paccyXIeHus Ul pEeIICHUs 3a/a4;

5) ymMeHue onepupoBaTh NOHATHUAMHU: HATYPaJbHOE YHUCIIO, IIEJI0€ YHUCIIO, OCTATOK 110 MOJYJIIO,
pallOHaJIbHOE  YWCJIO, MPPalMOHAIBHOE UHUCIIO, MHOXECTBA HATYpalbHbIX, LEJbIX,
paLlMOHATIBHBIX, JCHCTBUTEIBHBIX 4YHCEN; YMEHHME WCIOJIb30BaTh IMPU3HAKU JAEIMMOCTH,
HalMEHbIIMKA OOImMHA JenuTenb M HauMeHbllee ofliee KpaTHoe, aaroputM EBkiauna npu
pELICHUH 3a/]ay; 3HAKOMCTBO € Pa3JIMYHBIMU O3ULIMOHHBIMU CUCTEMAMH CUUCIICHHUS;

6) ymeHue CBOOOJHO ONEpPUPOBATh IOHATUAMHU: CTENEHb C LEJIbIM II0Ka3aTeleM, KOpEHb
HATYpaJIbHOM CTENEHH, CTENEHb C PAallMOHAJIBHBIM I10KA3aTeNIeM, CTENEHb C JEHCTBUTEIIbHBIM
(BeliecTBEHHBIM) ITOKa3aTeNeM, JIoTapu(mM ducia, CHHYC, KOCHHYC UM TaHTE€HC MPOU3BOJIBHOTO
YUCIIA;

7) yMEHHE ONepupOBaTh MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE IPE0Opa30BaHUE, YPaBHEHNE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPABHEHUIl, HEPABEHCTB U
CHCTEM, DaLMOHAJbHBIC, UPPALMOHAIbHBIC, IOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MUUecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPAaBEHCTBA M CHCTEMBbl; yMEHHE peLlaTh ypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C ITOMOILBIO PA3JIMYHBIX [IPUEMOB; pelllaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; IMPUMEHSATh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI Uil PELICHUS
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IMyHbIX 00J1acTell HAyKU U PEabHOM KU3HU;

8) yMmeHHe CBOOOIHO ONEpPHPOBATh MOHATUAMHU: Tpaduk (yHKIMH, oOpaTtHas QyHKIWS,
KOMITO3UIUS (QYHKIWN, JTUHEHHAas (QyHKUUS, KBaApaTHyHas (YHKIWS, CTETeHHas (YHKIUS C
LeNbIM IOKa3aTeJaeM, TpPUTOHOMETpUdYeckre (yHKIHMM, OOpaTHblE TPUTOHOMETPUYECKUE
(GyHKUMY, MTOKa3aTelbHas U Jorapupmuueckas QyHKLIUU; YMEHHE CTPOUTh IpaduKu (YyHKLUH,
BBINOJIHATH NpeoOpa3zoBaHus rpaduKoB (PyHKIUI; yMEHHE HCII0JIb30BaTh rpaduku GyHKIMN A7
U3y4YEeHUs POLIECCOB U 3aBUCUMOCTEN MU pEILIeHUH 3a]a4 U3 IPYyTUX YUeOHbIX IPEIMETOB U U3
peasbHOM KU3HH; BbIpaXXaTh (POpMyJIaMH 3aBUCUMOCTH MEX/Y BEIMYMHAMM; YMEHUE CBOOOIHO
OTIEPHPOBATH TOHATHSAMH: YETHOCTh (YHKIHMH, TEPHOAMYHOCTh (PYHKIMH, OTPAHUYCHHOCTH
(GyHKIMM, MOHOTOHHOCTh (YHKIMHM, HKCTpEMyM (QYHKIMHM, HauOoiblllee KM HauMEHbIIee
3HaueHus (QyHKIMU Ha TMPOMEXKYTKE; yMEHHE IMPOBOJIUTH HUCCIEOBaHHE (YHKIMH; yMEHHE
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKUIMN Ui pelleHusl ypaBHEHUN, HEPaBEHCTB U 3a/1ay C
napamMeTpamM; HM300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA PEIIEHUM ypaBHEHHIA,
HEPaBEHCTB U UX CHCTEM;

9) ymeHue CBOOOJHO ONEPUPOBATH MOHATHAMM: TIOCIEIOBATENBHOCTh, apupMeTHUecKas
nporpeccusi, TeOMeTpHuYecKas Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHuyecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCIEJ0BATEILHOCTH, B TOM YHCJE C MOMOILBIO PEKYPPEHTHBIX
(opmyu;

10) yMmeHue omepupoBaTh MOHATHSAMH: HENPEPHIBHOCTh (YHKIMH, ACHMIITOTHI TIpaduka
GyHKIMHM, TIepBas U BTOpasl MPOHM3BOIHAS (YHKIUHU, TEOMETPUIECKHA W (DU3MUYECKHIA CMBICIT
IPOM3BOJIHON, TEepBOOOpa3Has, ONPEAEICHHBI HWHTErpal; yMEHHE HaXOJUTh AaCHUMITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH MPOU3BOIHBIE CYMMBI, MPOU3BEIEHHs, YAaCTHOTO U
KOMITO3UIIMN (PYHKIUI, HAXOAWTh YpaBHEHHE KacaTelbHOM K rpaduky (YyHKIMH; yMEHHUE
UCIOJIb30BaTh MPOM3BOJHYIO [UIS HCCIEAOBAHUS (YHKLUUH, JUIsI HAXOXKIECHUS HaWIydIlero
pellieHus: B MPUKJIAJHbIX, B TOM YHCJIE COLMATBbHO-3KOHOMHUYECKUX U PU3NYECKUX 3ajadax, AJis
OTpe/ieNieHUs] CKOPOCTH M YCKOPEHHS; HAXOJIUTh IJIOWAAM M 00beMbl (UTYp € MOMOIIBIO
UHTETpasia; MPUBOAUTH IMPUMEPHl  MAaTEMaTHYECKOIO0  MOJENUPOBAHHUS C  TOMOIIbIO
nudepeHIaIbHBIX YPaBHCHH,



11) ymeHue omnepupoBaThb HOHATHAMM: KOMIUIEKCHOE YHCIO, CONPSKECHHBIE KOMILUICKCHBIE
quciaa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4YHcia, (GopMa 3aluCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKas H  anreOpamveckas); yMeTb  IMPOU3BOAUTH
apu(MeTHUECKUe ACUCTBUS C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX UHCEIT;

12) ymenue CBOOOJHO oOmIepuUpOBaTh MOHATHSAMU: CpeiHee apudmeTnueckoe, MeHaHa,
HauOoJiplllee W HAUMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTAHJApTHOE OTKJIOHEHUE s
ONKCAHMsI YMCIIOBBIX JIaHHBIX; YMEHHE MCCIIEOBATh CTaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C
IpUMEHEHHEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpaUyecKd HCCIIEN0BaTh
COBMECTHBIE HA0IIIOJICHHS C TIOMOLIBIO THarpaMM PAcCEHMBAHUA U IMHEHHOM perpeccuy;

13) ymMeHHe HaXOIUTh BEPOSTHOCTH COOBITUH C HCIOJIB30BAaHHUEM TIpa)UUeCKUX METOJIOB;
OPUMEHSATH Ul PelIeHus 3a1a4 (OPMyYJIbl CIOKEHUS U YMHOXXEHHsI BEPOSTHOCTEH, (opmyity
NOJTHOM BeposiTHOCTH, (opmyiny bepHymnm, komOuHaTOpHBIE (DAaKTBI U (HOPMYJIIBI; OILIEHHUBATH
BEPOSITHOCTH pEalIbHBIX COOBITUH; yMEHHE ONEepUpPOBaTh INOHATHAMM: ClIydaiiHas BeJIMYMHA,
pacripesielieHie BEpOSATHOCTEH, MaTeMaTHYecKoe OXKHJaHUe, AMUCIepCUuss M CTaHJapTHOE
OTKJIOHEHUE CIy4yalHO! BenuYMHBIL, (QYHKIHMM paclpelieieHuss U IUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 U HOPMAIbHOTO paclpeieieHUid; yMEHNUEe UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX
pacnpeneseHuii Juis pelieHns 3a/1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YMCEIl, METObI
BbIOOPOYHBIX UCCIIEI0BAHUN; YMEHHUE IPUBOANUTH IPUMEPHI TPOSABIICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOHBIX M OOLIECTBEHHBIX SBIICHHSIX;

14) ymeHue cBOOOJHO OnepUpOBaTh MOHATUSAMU: TOUKA, MpsAMasi, IUVIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, Jy4Y, IUIOCKMM yroj, IBYTpaHHBIA Yroj, TPEXTPaHHBIM yroj, IepeceKaronmecs,
napaelibHble U CKpEIIMBaIOLINecs NMpsMble, TapajlIeIbHOCTh U NEPIEeHANKYISIPHOCTh IPSAMBIX
U IUIOCKOCTEH, yrojll MEXIy MpsIMBIMH, YroJl MEXIY MNPsIMOH M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh IpPU PELICHUH 3a/ad H3yueHHble (aKThl U TEOPEMbI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB B OKPYXKAIOILEM MUPE;

YMEHHE ONEepHUpOBATh MOHITUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHUKA, MPaBUIbHBIN
MHOTOTPaHHMK, MpU3Ma, TUPaMHJia, GUIypa U MOBEPXHOCTh BpallleHus, LWINHIP, KOHYC, 1Iap,
chepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, NapajulelbHble OCH MU
OCHOBAHMIO, CEUEHHME MIapa, IUIOCKOCTb, Kacaromascs cdepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKH, (UIYpbl M IOBEPXHOCTH
BpaIllEHUs, UX CEYEHUs, B TOM YHUCIIE C IIOMOILBIO JIEKTPOHHBIX CPEACTB; YMEHHUE NPUMEHATH
CBOWCTBA T€OMETPUUYECKUX (PUTYDP, CAMOCTOSATENBHO (POPMYJIMPOBATH ONPEACTCHHUS U3YdaeMbIX
¢buryp, BIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX FEOMETPUUECKUX (UTYpP, 0OOCHOBBIBATH
WIM ONpOBEpraTrh MX; YMEHHUE MPOBOJUTH KJIACCU(PHUKALUIO QUIYp MO pa3IudHbIM MpHU3HAKaM,
BBITIOJIHATh HEOOXOAUMBIE TOTIOJHUTENbHBIE TOCTPOCHHUS,;

15) ymenue cBoOOIHO onepHUpoBaTh MOHATHAMHU: ILIOMAAL PUIYpbl, 00beM (UTYpbI, BEIUYNHA
yTjia, pacCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb C¢epbl, IUIOMAAb MOBEPXHOCTH NHPaMHJIbI, TPU3MBI, KOHYCa,
WIMHAPa, 00beM KyOa, IpSIMOYTOJIBHOTO Mapajiesienunesa, MTUpaMuabl, TPU3MbI, [UIHHIPA,
KOHYCa, [I1apa; yMeHHEe HaXOIUTh OTHOIIEHHE 00EMOB OJOOHBIX (hUTyYD;

16) ymenue CBOOOJHO ONEpUPOBATH MOHATHAMM: JBWXKEHHE, MapalIeNIbHBI IepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MoAo0us, Mog00HbIe
burypsl; yMeHHE paclo3HaBaTh paBHblE U TMOJOOHBIE (UTYpHI, B TOM 4HCIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YMEHHE HCIOIb30BaTh I'€OMETPUUECKHE OTHOILIEHUS, HAaXOJIUTh



reoMeTpUYECKHEe BEIMYMHBI (UIMHA, YToJl, IJIOIIagh, 00bEeM) MpPU PELIEHUHU 3ajad U3 JPYrux
y4eOHBIX MPEMETOB U U3 PEATLHOU KU3HU;
17) ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJIbHAS CUCTEMa KOOPAMWHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJAUHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO,
pa3iokeHue BeKTopa Mo 0aszucy, CKalsipHOE MPOM3BEICHUE, BEKTOPHOE MPOM3BEACHUE, YTOJ
MEXJly BEKTOpaMH; YMEHHUE HCIIO0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ JJIsi pelICHUS
FeOMETPUUECKUX 3a/Jad M 3aJad APYTuX Y4eOHBIX MPEIMETOB; OINEPUPOBATH MOHATHUSMHU:
Marpuia 2x2 u 3x3, onpeAeIuTeb MaTPUILIbl, FEOMETPUUYECKUI CMBICI ONPEACIUTEIIS;
18) yMeHue MoenupoBaTh peaibHble CUTYalldH Ha A3bIKE MATEMAaTUKU; COCTABIIATH BHIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBHUIO 3a/layd, HCCIEN0BaThb I[OCTPOCHHbBIE
MOJIEJIM C HCIOJIb30BaHUEM amrmapaTa anreOpbl, MHTEPIPETUPOBATH IOJYUYEHHBIM pE3yJIbTaT;
CTPOUTh MaTEMaTHUECKHUE MOJEIU C MOMOIIBI0 T€OMETPUUECKHUX MOHATHM M BEIMYUH, PelaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE 3a/adM; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATh IOJYUYCHHBI pe3ylbTaT; peliarh NPUKIAagHbIe 3aJadyd  CpeICTBaMU
MaTeMaTUYeCKOr0 aHaau3a, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOTO H (hHU3MYECKOro
XapakTepa;
19) ymenue BbIOMpaTh MOAXOMAAIIUN METOJ IJs pPEUIeHHs 33Jayd; NMOHUMaHWE 3HAYMMOCTH
MaTEeMATHKU B W3YYCHHHM IPHPOJHBIX W OOIISCTBEHHBIX IPOIECCOB W SIBICHUH; yMEHUE
pacrno3HaBaTh IPOSIBJIECHHE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHE IPUBOIUTH IPUMEpPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOM MAaTEMATHYECKOU HAYKH.

Oco0oe 3Ha4YCHHE AUCIHUILTAHA UMEET MPH (DOPMHUPOBAHUH U PA3BUTHUU OOIIUX (U3 HOBO2O
maxema @I'OC CIIO 2022 200a no npogeccuu) m TnpodeccHOHAIBHBIX KOMIETCHUIUH (B
cootBercTBUU ¢ ®I'OC CIIO peanuzyemoii mpodeccun)

Obwue komnemeHyuy Kax pe3ysibTaT OCBOSHHs 0a30BOr0 Kypca MaTeMaTuKu (POPMUPYIOTCS B
COOTBETCTBHUH C MPEIMETHBIMHU 3HAHUSIMHU, YMEHUSIMU

OK 1. MoHMMaTb CYLHOCTb M COLMANbHYIO 3HAYMMOCTb Oyayliel npodeccuu, NPoABAATb K Hel
YCTOMYMBbLIN NHTEpEC.

OK 2. OpraH130BbIBaTb COBCTBEHHYIO AEATE/NbHOCTb, MCXOAA U3 LEeNuM U CnocoboB ee AOCTUNKEHUS,
onpeaeneHHbIX PYKOBOAUTENEM.

OK 3. AHanusnpoBaTb pabouyio CUTyaLMto, OCYLLECTBAATb TEKYLLMIA U UTOTOBbIN KOHTPO/b, OLEHKY U
KOpPpeKLUmto COBCTBEHHOM AeATENbHOCTU, HECTU OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOel paboTbl.

OK 4. OcywecTtBnatb nouck wuHPopmaummn, Heobxoammoln pana 3GGEKTUBHOrO BbINOAHEHUA
npodeccMoHanbHbIX 3a4a4.

OK 5. Mcnonb3oBaTb WMHGOPMALMOHHO-KOMMYHMKALMOHHbIE TEXHONMOMMKU B NpPodeccMoHanbHOM
OeATeNbHOCTHU.

OK 6. PaboTaTb B KOMaHAe, 3GHEKTMBHO 06LLATLCA C KOJIJIeramu, PYKOBOACTBOM.

OK 7. MpoAaBaATb rpa*kA4aHCKO-NaTPUOTUHECKYO NO3ULMIO, 4EMOHCTPUPOBATb OCO3HAHHOE NoBeaeHue
Ha OoCHOoBe TPAAULMOHHBIX  0bLLeYenoBeyYecKnx LeHHoCTeN, NPUMEHATb CTaHAAPThI
aHTUKOPPYNUMOHHOro noBeAeHus. (ab3auy BBedeH [lpukasom MuHnpocselieHua Poccum ot
17.12.2020 Ne 747)

OK 8. Mcnonb3oBaTtb 3HaHMA NO GpUHAHCOBOM FPaMOTHOCTM, MAAHMPOBATb MPeAnPUHUMATENLCKYIO
[eATeNbHOCTb B NpodeccnoHanbHoM chepe.



Oomue odpa3oBaTelbHbIE

IIpeameTHbIC yMeHHs:

IIpeamMeTHbIe 3HAHUS:

pe3yabTaThl

OK 01 [Tonumats  cymHOCTH U | 1. yMeTb OIEepHpPOBATH OCHOBHBIMU 1. 3HaTh OCHOBHBIE OHATHSA
COIMATbHYI0  3HAYUMOCTh | TOHATHAMU MAaT€MaTUKU: anreOphl, FeOMETPUH U
Oymyueit npodeccun, | 2. yMeTh HAXOAUTH NPOU3BOIHBIE MaTeMaTU4eCKOH CTaTUCTHUKH;
MPOSBIATH K Hell | aneMeHTapHBIX (QyHKIUH, UCTIONb3Ys 2. 3HaTh BBIMYKJIbIE MHOTOTPaHHUKHU

YCTONYUBBIA UHTEPEC.

CIpaBOYHBIC MaTEPHAIIBL;
3.yMeTh HCHOJIB30BATh almapaTa
MaTeMaTHYeCcKOro aHaju3a Mpu
PELICHHH NPAKTUKO-OPUEHTHPOBAHHBIX
3amad;

4. yMeTb UCIIOJIF30BaTh IpadUKH IPH
U3YYCHHH MPOLECCOB U 3aBUCHMOCTEH,
NP pEeLICHUH 3a1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U 3a]a4 U3
peaybHOM JKU3HU; BHIPAXKATh
(hopmynamMu 3aBUCUMOCTH MEXIY
BEJINUMHAMY;

5. yMeTh caMOCTOSITEJILHO BBIIBUTATh
THIIOTE3BI O CBOWCTBAX M MPHU3HAKAX
TEOMETPHYCCKHX (DUTYD,
00OCHOBBIBAaTh HIIU ONIPOBEPIaTh UX;
YMEHHE NPOBOJUTH KIIACCU(UKALIUIO
(Guryp mo paszIMuHbIM NPH3HAKAM,
BBIIIOJIHATH HeO6XOL[I/IMI)Ie
JOMOJIHUTCIIbHBIC TTIOCTPOCHUA

6. COCTaBIIATH BEPOSTHOCTHYIO MOZIENb
U MHTEPIPETUPOBATH [I0OJIy4YECHHBIN
pe3ybTar.

U QUTypBI BpallleHHs;

3.3HaTh MOHATHE PYHKIUH U €€
CBOWCTBA.

5.3HaTh OCHOBHBIC MTOHATHUS
MaTeMaTHYeCKOH CTaTHCTUKH

OK 04 OcCymecTBIATh nouck | 1.yMeTb MpUMEHSTh TEOPEMBI 1. 3HaTH aNrOPUTMBI PEUICHUS 3a1aY,
nHpOpMAIHH, 2.yMeTbh IPOBOJUTH H0Ka3aTeIbHBIC HEPaBEHCTB, ypaBHEHUH, CUCTEM
HEoOX0IMMOH JUISL | paccyKACHUS 2. 3HaTh pacuETHBIC POPMYIIBI
3G PEKTHBHOTO 3. yMETb BBIIIOJIHATE BHIYUCIICHAS U 3. 3HAaTh METOABI HOCTPOCHHUS
BBITTOJTHEHNUS peoOpa3oBaHus; Tabnum, aAuarpamm, rpaduKoB
npodeccuoHaNbHBIX 3a/1a4. | 4. yMETh CTPOUTH Ipaduku 4.3HaTh METOJIBI TCOMETPHIECKUX

5. ymeTh 3a/1aBath MOCTPOEHUH 1 (HPOPMYJIIBI PAcUETOB
MOCJIE/I0BATEIILHOCTD TeOMETPUYECKHUX BEINYNH

6. yMeTh HCCIEeI0BATh CTATUCTUYECKHE

JTaHHbIC

7. OLIEHUBATH BEPOSITHOCTh PEATbHBIX

COOBITHIA,

OK 03 AnanusupoBaTh  pabouyio | 1.yMeTh OIICHHBATh JOTHYECKYIO 1. 3HaTh aJNTOPUTMBI pEeIICHH 3a1a4,
CUTYallMIO, OCYIIECTBIATH | MOCIEAOBATEILHOCTh PACCYKICHUH; CHCTEM, HEPaBEHCTB
TEeKyIIMH W WTOTOBBIM | 2.yMeTh NPUMEHSThH PAacCy>KACHHUS Al | 2. 3HATh METObI TOCTPOCHUS
KOHTPOJIb, OLICHKY U | peueHus 3ajad; rpaduKoB;

KOPPEKIMI0  COOCTBEHHOH | 3. yMeTh HCIOJIb30BaTh Ipaduky; 3. 3HAaTh METO/BI MAaTEMAaTHIECKOTO
JIeSITeTbHOCTH, HecTH | 4. yMETh MOJICTMPOBATh CUTYaIlH HA aHaNM3a, B TOM YHCIIE COIMAILHO-
OTBETCTBEHHOCTh 3a | sI3BIKE MAaTEeMaTHKH; SKOHOMHYECKOTO XapakTepa
pe3yabTaThl CBOEH paboThI.

OK 06 PaGorath B KOJIIEKTHBE U 1 yMeHue nepeBouTh Ha 1. 3HaTh METOJIbI MaTEMATHYECKOIO
KoMaH e, 3P PEeKTHBHO MaTeMaTHYECKUIl S3bIK IPOCTEHIINE aHau3a, B TOM YHCJIE COLUAIBHO-
B3aUMO/JICHCTBOBATH C po0GJIeMBbl, IOCTaBJIEHHbIE B TEPMUHAX | SKOHOMHYECKOTO Xapakrepa
KOJUIETaMH, PyKOBOJCTBOM, | JIPYyTHX IIPEIMETHBIX 00jacTel At uX | 2. 3HaTh TEOPHUIO BEPOSITHOCTH
KIIMCHTaMHI peeHus.

2.yMeHHe JIOTHYECKN pPa3BUBATh
oTaeNnbHBIe (GOPMaTIbHBIE TEOPUH U
YCTaHABJIMBATh CBSI3b MEXTy HUMHU

OK 05 Hcnonb3oBats 1.yMeHne YuTaTh U aHAIN3UPOBATh 1. 3HaTh MaTEMAaTHIECKNE TEPMHHBI U
HHPOPMAIIHOHHO- MaTeMaTHYECKYIO JUTEPATYPY TTOHATHUS
KOMMYHHKAIIHOHHBIE 2. yMeThb MPEeJCTaBUTh 2. 3HaTh rpa)nIecKoe BHIPAKCHNE
TEXHOJIOTHH B | MaTeMaTHYECKOE PELICHUE B MaTeMaTHYeCKHX 00BEKTOB U




npodeccroHaIbHOM TE€PMHUHAX, IOHATHBIX ayAUTOPUHN 3aBUCUMOCTEH
ACATCIIBHOCTH.

OK 7 IIposBnaTs TPAXKOAHCKO- | YMEHHUE CTaBUTh U U3y4aTh HOBBIE OCHOBHBIE pa3Zeibl AIEMEHTAPHON
MAaTPHOTUYECKYIO TO3MIHUIO, | IPOOIEMbI N3 HOBBIX 00IacTei ¢ MaTEeMaTHUKH
JEMOHCTPHPOBATH MOMOIIBI0 MATEMAaTHYECKNX 3HAHUH
OCO3HaHHOE IIOBEJEHHE Ha
OCHOBE TPaJULIMOHHBIX
00111eueI0BeYeCKUX
LIECHHOCTEH, B TOM 4YHCIIE C
y4eToM rapMOHU3AINH
ME)KHAI[HOHAIbHBIX u
MEXXPETUTHO3HBIX
OTHOIICHUH, TIPUMEHSTH
CTaHAAPTHI
AQHTUKOPPYIIIIHOHHOTO
TIOBEACHHUS

IIpodeccuonanbuble komneTeHnnu (ykasbiBaercs enqununa 1K, popmupyemas npukiagHsiM
MOTyJIeM/TIpOoeCCHOHATBHO-OPUCHTHPOBAHHBIM COJIepKaHueM, B cooTBeTcTBUU ¢ DI'OC
peanusyemoii npodeccuu/crnenuanbHoctu CI10) kak pe3yabTaT ocBoeHHsi 6a30BOro Kypca
MaTEeMAaTHKU (OPMUPYIOTCS B COOTBETCTBUU € MPeIMETHBIMU 3HAHUSAMH, YMEHHUSIMH

MK 1. MpoBeaeHne NoaroToBUTENbHbLIX, COOPOYHbIX Onepauuin nepes CBapKoi, 3a4nCTKa U KOHTPO/Ib
CBApPHbIX LUBOB NOC/AE CBAPKMW.

MK 1.1. YnuTtaTb YepTeXKK cpepHeln CNOXKHOCTU U COMKHbIX CBAPHbIX METaNINIOKOHCTPYKLNIA.

MK 1.2. WMcnonb3oBaTb KOHCTPYKTOPCKYIO, HOPMATUBHO-TEXHUYECKYID UM  NPOU3BOACTBEHHO-
TEXHOOTMYECKYIO OKYMEHTALMIO MO CBapKe.

MK 1.3. MNMpoBepATb OCHALLEHHOCTb, PAabOTOCNOCOBHOCTb, MCMPABHOCTb M OCYLLECTBAATb HACTPOMKY
o6opyf0BaHUA NOCTa A/1A PA3/IMYHbIX CNOCOOOB CBapKMU.

MK 1.4. MoaroTaBnMBaTh U NPOBEPATb CBAPOYHbIE MaTepuasibl A5 Pa3/INYHbIX CNOCOO0OB CBApPKU.
MK 1.5. BbINONHATb COOPKY M NOATOTOBKY 3/IEMEHTOB KOHCTPYKLIMK NOJ, CBAPKY.

MK 1.6. MpoBOAMTb KOHTPO/Ib NOATOTOBKMU M COOPKM 3/1EMEHTOB KOHCTPYKLIMW NOA CBAPKY.

MK 1.7. BbINONHATL NpeABapUTeNbHbIA, CONYTCTBYIOWMIA (MEXCN0MHbIN) Nogorpesa meTanna.
MK 1.8. 3aumiaTb 1 yAanATb NOBEPXHOCTHblE AedeKTbl CBAPHbIX LUBOB MOC/AE CBAPKM.

MK 1.9. MpoBoAUTb KOHTPONb CBApHbIX COEAMHEHUI Ha COOTBETCTBME FEOMETPUYECKMM pPasMepam,
TpebyeMbIM KOHCTPYKTOPCKOM M MPOM3BOACTBEHHO-TEXHOIOrMYECKON AOKYMEHTALMK NO CBapKe.

MK 2. PyyHas gyroBas cBapka (HannaBka, pe3ka) nriaBsLuMMcs NOKPbITbIM 31EKTPOOOM.

MK 2.1. BbINONHATb pPY4YHYl0 AYroByH CBapKy pasnuyHbiX geTtanen u3  yrnepogucTbiX U
KOHCTPYKLIMOHHbIX CTarnen BO BCEX MPOCTPAHCTBEHHLIX MOMOXEHMSAX CBAPHOro LUBA.

MK 2.2. BeINONHATb pYYHYO OYrOBY CBapKy pasnuyHbiX AeTanemn n3 uBeTHbIX MeTarnos U CniaBoB BO
BCEX MPOCTPAHCTBEHHbIX MOOXEHNSIX CBAPHOrO LUBA.

MK 2.3. BeINONHATL py4HY0 AYroByHO HanmaBKy MOKPbITLIMU SNeKTpodamMu pasnuyHbiX geTanen.

MK 2.4. BinonHATb AYroBy0 pe3Ky pasnuyHbIX geTanen.

MK.3. PyyHas gyroBasi cBapka (HannaBka) HennaBsLWUMCH 3MeKTPOAOM B 3alLMTHOM rase.




MK 3.1. BbINOnHATL py4vHyto OyroByto CBapKy (HanmaBKy) HenmaBsAWMMCS 3NeKTPOAOM B 3alLUMTHOM
rase pasnuyHbliX AeTanen u3 yrnepoanucTbiX U KOHCTPYKUMOHHbLIX CTanen BO BCEX MPOCTPaHCTBEHHbIX
NOMOXEHMAX CBAPHOTO LUBA.

(B pepakummn MNMpukasa MuHobpHaykn Poccum ot 14.09.2016 Ne 1193)

MK 3.2. BbINOMHATL PyYHYO OYroBYH CBapKy (HammaeKy) HEnnaBsiLMMCS 3NeKTPOAOM B 3alUTHOM
rase pasnuyHbiX AeTanen U3 LBETHbIX MEeTasnfoB U CMiaBoB BO BCEX MPOCTPAHCTBEHHbLIX MOJOXEHMUSIX
CBapHOro LWBa.

(B pepakuumn MNMpukasa MuHobpHaykun Poccun ot 14.09.2016 Ne 1193)

MK 3.3. BbiNONHATL PyYHYH AYroBYK HanmaBKy HeMnnaBsAWMMCH 3reKTpoaoM B 3alMTHOM rase
pasnun4YHbIX geTanen.

MK 4. YacTnyHo mMexaHU3nMpoBaHHasA cBapka (Hannaeka) nnaBneHnem pasnuyHbiX getanen.

MK 4.1. BbINONHATbL YaCTMYHO MEXaHW3MPOBAHHYIKO CBapKy MNaBfeHMeM pasnu4yHbIX AeTtanen u3s
YrNepoAUCTbIX Y KOHCTPYKLMOHHBIX CTanemn BO BCEX MPOCTPaHCTBEHHbIX MOTOXEHWNSIX CBAPHOTO LUBA.

MK 4.2. BbINOMHATbL 4YaCTUYHO MEXaHW3VMPOBAHHYIO CBapKy MNraBfeHWEM pas3nu4yHbIX geTanen u
KOHCTPYKUMI U3 LBETHbIX METanfoB W CMfaBOB BO BCEX NPOCTPAHCTBEHHbIX MOMOXEHUAX CBapHOro
wBa.

MK 4.3. BbINOAHATE YaCTUYHO MEeXaHU3MPOBAHHYO HanMaBKy pasfnyHbIX geTanen.

MK 5. Ma3oBas cBapka (HannaBeka).

MK 5.1. BbINONHATbL ra3oByl CBapKy pasfiMyHbIX AeTanen u3 yrnepoamcTbiX U KOHCTPYKLMOHHbIX
cTanen Bo BCEX MPOCTPAHCTBEHHbIX MOMTOXEHUSIX CBAPHOTO LLIBA.

MK 5.2. BoinonHATb ra3oBylo CBapKy pasnuyHbIX AeTanen u3 LBeTHbIX MeTansfioB M CrniaBOB BO BCEX
NPOCTPaHCTBEHHbIX MOMOXEHUAX CBAPHOro LUBA.

MK 5.3. BbINONHATL ra3oByto HaMMnaBKy.

MK .6. TepmutHas ceapka.

MK 6.1. NpoBepATb KOMNNEKTHOCTb, PaboTOCNOCOBHOCTL TEXHOMNOrMYECKOro 060pyaAoBaHNs 1 KavyecTBa
pacxofHblX MaTepunasnoB A5 TEPMUTHON CBapPKW.

MK 6.2. MogrotaBnuBaTbh OTAENbHbIE KOMMOHEHTbI, COCTaBMNATb TEPMUTHLIE CMECU B COOTBETCTBUU C
TpeboBaHMAMU  NPOU3BOACTBEHHO-TEXHOMOIMMYECKON [OOKYMEHTauMnm Mo CcBapke W NpoBOAUTb
ncnbiTaHMsa NPoGHON NopumK TepmuTa.

MK 6.3. MogrotaBnueaTtb Aetanu K TEPMUTHOM CBapKe.

MK 6.4. BbINONHATL TEPMUTHYIO CBAapKy PasnuyHbIX AeTanen u3 yrnepogucTbiX U KOHCTPYKLMOHHbIX
cranem.

MK 6.5. BINONHATL TEPMUTHYIO CBAPKY pasfiMyHbIX AeTanen nu3 LBeTHbIX MeTarnnos 1 Cniasos.

MK .7. CBapka py4YHbIM CNOCOBOM C BHELLUHMM MCTOYHWKOM HarpeBa (CBapka HarpeTbiM ra3om, CBapka
HarpeTbiM MHCTPYMEHTOM, 3KCTPY3MOHHAsA CBapka) pasfuyHbIX AeTarnen U3 nonvMMepHbIX MaTepuarnosB
(B TOM 4ncne nnacTmacc, NonMaTuieHa, NoNUNponuneHa).

MK 7.1. MNMoarotaBnvBaTb M NPOBEPSATb MaTtepuarnsl, NMPUMEHSIEMble ONA CBapku PyYHbIM CNOCOBOM C
BHELUHUM UCTOYHUKOM Harpesa.
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MK 7.2. TpoBepsiTb KOMMNEKTHOCTb,

paboTocnocobHOCTL M HacTpamBaTb ob6opyaoBaHMA Anis

BbIMOJIHEHUA CBAPKN PYYHbIM cnocobom ¢ BHELLHMM UCTOYHUKOM Harpesa.

MK 7.3. BeInonHATbL MEXaHUYECKY0 NOArOTOBKY AeTarnen, CBapMBaeMblX PyYHbIM CNOCOBOM C BHELLUHUM

NCTOYHMKOM Harpesa.

MK 7.4. BbIiNnonHATbL CBapKy PY4YHbIM CMNOCOBOM C BHELLUHMM MCTOYHUKOM HarpeBa pasfnunyHbiX geTanen
13 NOMMMEpPHbIX MaTepuanos.

OcHOBHBIE BUBI

IIpenmeTHbIE yMEHUS:

IIpenmeTHbIe 3HAHUSA:

AesiTeIbHOCTH;
npodeccuoHaIbHbIE

KOMIETEHI[HH

[IK 1. [Iposenenne | 1.MCIIOJIB30BAaTh METOJI MaTeMaTHUECKOM 1. 3HaTH MaTeEMaTUYECKUN
NOArOTOBUTEILHBIX, WHIYKIAHA anmapat sl ONUCAHUS
cOopoumbIX onepauii MEPEll | > yyeTs MPUMEHATh KOMOUHATOPHBIC (DAKTBl | IIPOLIECCOB U SBJICHHIL

;21]11;%?1’}, C;;;:;;Ka LHBOI; 3. yMETh ONIEpUPOBATh MATEMATHUYCCKUMU 2. 3HATh MO3UIIUOHHBIC CHCTEMBI

IIOCJIC CBAPKH.

MOHATUAMU
4. ynTaTh U UHTEPIIPETUPOBATH JaHHBIE
ANEKTPONpUOOpPOB

5. 0ohOpMIISIT YUETHYIO TIOKYMEHTAIIHIO

CUHCJIEHHS
3. 3HaTb METOJIbI
TrE€OMETPHYCCKUX MMOCTPOCHUH H
pacueToB

MK 2. - TIK 7.
Brimosninenue nponecca
CBapKH (Bce BUJIBI)

1. yMeHue 4uTaTh U aHATU3UPOBATH
HOPMAaTHUBHO-TEXHUUYECKYIO JINTEPATYPy

2. 0bOpMIIATH TOKYMEHTALIUIO 3. YMETh
WHTEPIPETUPOBATD MMOTYUYEHHBIN pe3yJIbTaT;
4. yMeTh pacrio3HaTh MPOSIBICHUE
MaTeMaTUKH B IIPOIIECCe

1. 3HaTHL MaTEMaTUYECKUI
amnmnapar Ayl OImrucCaHusa
IMpoueccoB U SIBJICHHUI
2.3HaTh Pa3INIHBIC METO/bI
PCHICHUA MATCMATUYCCKHUX
3aga4
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2. CTpyKTypa U coaepxaHue 0011e00pa3oBaTeIbHON JUCIHIUILIHHBI

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padoThI

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl TUCHHUILINHBI,
rae
1. OcHoBHOe cojep:kaHue,
B TOM YHCIIE
NPAaKTHYECKHUE 3aHITUS

2. TIpodeccoHATBLHO-OPUEHTHPOBAHHOE COIEPIKAHUE
(conep:kaHue MPUKJIATHOTO MOTYJIA),

B TOM 4YHCJIC

MPAKTUYCCKUC 3aHATUA

340

290

o1

50

50

IIpomexyTounas arrectauus B gopme IK3aMeHa

Ipumeuanue: I[lpoepamma no peanusayuu UHOUBUOYATLHO20 NPOEKMA NO OUCYUNTUHE

paspabamuléaemcs 0moeibHo
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2.2. TEMATHYECKHWMU IIJIAH 1 COIEPKAHHUE JUCHUITJINHBI
2.2.1. TeMaTH4YecKoOe IIAHMPOBAHUE

B TOM U3 HUX ®opmupyemble
Ne n.m HanmeHoBaHMe pa3jae/ioB U TeM Oo0bem yacos e TpaKt. mo
NnpaKTHyec npod.
KHe MOJYJ110
340 101 50
Pazpeu 1. IToBTOpEeHNe Kypca MaTeMaTHKH OCHOBHOI IIKOJIbI 20 6 6
Llens u 3a1aum MaTeMaTUKH, 00JIACTH PUMECHEHHS OK-01, OK-02,
Tema 1.1 MaTEMAaTUYECKUX 3HAHUI, B TOM YHUCJIIE 2 - - OK-03, OK-04,
po¢eCCHOHAITBHON OK-05, OK-06,
Tema 1.2 Yucna u BeYKCIIeHHs.. BoipakeHus 1 mpeoOpa3oBaHust 2 - - OK-07
Tema 1.3. I"eoMeTpHs Ha IIOCKOCTH 4 2 2 IIK1, IIK2, TIK3
Tema 1.4 [TporiecHTHBIC BHIYUCIICHUS 4 2 2
Tema 1.5 YpaBHEHUsI U HEPABEHCTBA 2 - -
Tema 1.6 Cuctembl ypaBHEHUH U HEPABCHCTB 6 2 2
Pasnen 2 IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE 20 6 2
Tema 2.1 OcCHOBHBIE OHATHUSI CTEpEOMETpUH. Pacnonoxenue 5 ) i OK-01, OK-03,
o MPSIMBIX U MJIOCKOCTEN OK-04, OK-07
Tema 2.2, HapaJ'IJ'IeJ'ILfIOCTI: IPSIMBIX, IIPAMOM U INIOCKOCTH, 5 9 i IIK1, IIK2, TIK3
TUIOCKOCTEH
Tena 2.3, HepHeHI[I/IInyIHpHOCTB NPSIMBIX, IPSIMOM | TIOCKOCTH, 5 9 9
TJIOCKOCTEHN
Tema 2.4. Teopema o Tpex nepneHAuKyJIspax 4 - -
Tema 2.5, [TapannenbHble, NEpHeHIUKYIAPHbIE, CKPELUBAIOIIHECS 4
psIMbIe
Tema 2.6. Pemenue 3aau. IlpsMble U MIIOCKOCTH B IPOCTPAHCTBE 2 2 -
Paznea 3. Crenenu u kopHu. CTteneHHas pyHKUMSA 18 6 2 OK-02, OK-03,
Tema 3.1 CrenenHas pyHKIHUS, €€ CBOHCTBA 2 2 - OK-04, OK-07
Tema 3.2 [IpeoOpa3oBaHue BbIpaXEHHUH ¢ KOPHSIMH N-OW CTENEHU 4 - - IIK1, IIK2, IIK3
Tema 3.3 CB?ﬁCTBa CTEIIEHU c panoOHaIbHBIM " 5 2 2
JeWCTBUTENIbHBIM NIOKA3aTEISIMU
Tema 3.4 Pemrenne nppaliMoOHAIbHBIX YPaBHEHHUH U HEPABEHCTB 4 2 -
Tema 3.5 Crenenu u kopHu. CteneHHast QyHKIUS 2 - -
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Pazgen 4. Iloka3aTenbHasi pyHKUUS 16 6 OK-01, OK-02,
Tema 4.1 ITokazaTenpHas GyHKIMS, €€ CBOWCTBA 2 - OK-03, OK-04,
Tema 4.2 Pemenue nokasarenabHbIX YpaBHEHUM U HEPABEHCTB 8 2 OK-05, OK-06,
Tema 4.3 CucTteMbl TOKa3aTeNIbHBIX YPAaBHEHUH U HEPABEHCTB 4 2 OK-07
Tema 4.4 Pewenue 3anau. [lokaszarenbnas GpyHKIus 2 2 1IK1, IIK2, IIK3
Paznea 5. Jlorapugmel. Jlorapudpmuyeckas pyHkumus 28 9 OK-02, OK-03,
Tema 5.1 Jlorapudm uymcma. JleCATUYHBIM W  HATypaIbHBINA 4 1 OK-04
) sorapu@Mpl, YUCIIO € IIK1, IIK2
Tema 5.2 Caoiicta Jiorapudmo. Onepanws JjorapuGMupoBaHus 6 2
Tema 5.3 Jlorapudmmueckas GyHKIIUs, €e CBOHCTBA 4 -
Tema 5.4 Pemenue norapudMuuecknx ypaBHEHUH U HEPABEHCTB 8 2
Tema 5.5 Cuctemsl JorapuMUUECKUX YPaBHEHHUH 4 2
Tema 5.6 Pemenue 3amau. Jlorapudmer. Jlorapupmuueckas 5 2
byHKIUS
OcHoBbl TpuUroHomerpuu. TpuroHomerpuyeckue OK-01, OK-02,
Pasnex 6. dyHKIHn 42 12 OK-03, OK-04,
Tpuronomerpuueckne (GyHKIUHA TPOM3BOIBHOTO YIIIA, OK-05, OK-06,
Tema 6.1 4 2
yucna. Panuannas u rpagycHas Mepa yria OK-07
Tema 6.2 OCHOBHBIC TPHTOHOMETPUYECKHE TOK/IECTBA. 6 5 IIK1, IIK2, ITK3
®opmyJibl IPUBEICHUS
CuHyc, KOCHHYC, TaHT€HC CyMMBI M Pa3HOCTH [IBYyX
Tema 6.3 yrIon . 8 2
Cuayc ® KOCHHYC JABOWHOro yria. Dopmyssl
MOJIOBUHHOTO yIJIa
Tema 6.4 @yHKIMH, uX cBorcTBa. CriocoOb! 3a1aHus PyHKIMHA 2 -
Tena 6.5 Tpuronomerpuueckue (QyHKIMM, HX CBOWCTBA U 5 i
rpaduku
IIpeoOpa3oBanue  rpaukoB  TPUTOHOMETPUUYECKHX
Tema 6.6 ¢dbyukauii. Onucanue MPOW3BOJCTBEHHBIX TPOIECCOB C 6 2
MOMOIIBIO TpadUKOB (PYHKITHI
Tema 6.7 OOpatHble TpUroHOMeTpudecKue QyHKIUU 2 -
Tema 6.8 TpuronomeTpuyeckue ypaBHEHHUs] 1 HEPaBEHCTBA 8 2
Tema 6.9 CucreMpl TPUrOHOMETPUUYECKUX YPABHEHHM 2 -
Tena 6.10 Pemrenne 3amau 1o TemMe OCHOBBI TPUTOHOMETPHH. 5 5

Tpuronomerpuueckue GyHKIUU
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AHanu3 pe3yJbTATOB MaTeMaTHYeCKHX 3HAHWIi, B

Tema | 10 - -
TOM 4mucJjie npodeccHoHaTbHbIX
Pasien 7. DJIeMeHTbl KOMOMHATOPHUKH, CTATHCTUKH W TeOpHH 25 3 5 OK-01, OK-02,
BepPOSITHOCTEl OK-03, OK-04,
Tema 7.1 OcHOBHBIE IOHATHS KOMOMHATOPHKHU 5 1 1 OK-05, OK-06,
Tema 7.2 Pemenue 3a/ay. DJIeMEHTHI KOMOWHATOPHKH, 4 9 OK-07
] CTaTUCTUKH U TEOPUU BEPOATHOCTEH IIK1, IIK2, TIK3
Tema 7.3 CoOmiTHE, BEPOATHOCTL cobpiTusa.  CioxeHue U 5 1 1
YMHO)KEHHUE BEPOATHOCTEH
Tena 7.4 JluckpeTHas  ciydvaiiHas ~ BENMYMHA, 3aKOH €€ 5 i i
pacrpeneneHus
Tema 7.5 3ajiayi MaTeMaTU4EeCKONW CTaTUCTUKHU 3 1 1
Tema 7.6 CocraBieHre TaOJIMI] M TMarpaMM Ha MPAKTHKE 3 3 3
Paznea 8. Koopaunatsl 1 BeKTOPbI 16 6 2 OK-01, OK-02,
JlekapToBBl KOOpAMHATHI B MpocTpaHcTBe. Paccrosinue OK-03, OK-04,
Tema 8.1 Mexay JAByMs Toukamu. KoopauHaTel —cepennHbl 4 - - OK-05, OK-06,
OTpe3Ka OK-07
Bexkrops! B mpocTpaHCTBE. IIK1, IIK2, TIK3
Tema 8.2 Yron wmexnay BekTopamu. CKansipHOE MPOU3BEICHUE 6 2 -
BEKTOPOB
Tema 8.3 KoopanHaTHast III0CKOCTb. 4 2 -
Tema 8.4 Pemenue 3anay. KoopamuHaTsl M BEKTOPHI 2 2 2
Pa3znen 9 MHOrorpaHHUKH M TeJIa BpalieHus 46 12 8 OK-01, OK-02,
Bepmunsl, pebpa, rpaHi MHOTOTpaHHUKA OK-03, OK-04,
Tema 9.1 2 - - OK-05, OK-06,
OK-07
Tena 9.2 IIpusma, ee cocraBmswoomue, cedeHue. Ilpamas u 9 ) 1K1, ITK2, ITK3
MIPaBUIIbHAS TPU3MBI
Tena 9.3 [Tapannenenunen, KyO. Ceuenue KyOa, 5 1 i
napajiesienumnea
Tena 9.4 [Mupamuma, ee cocraBisromue, cedeHue. [IpaBuibHas 5 i i
nupaMua. Y cedeHHasi mupamuia
Tema 9.5 bokoBasi u osHasi MIOBEPXHOCTh MPU3MBI, MHPAMHUJIbI 2 2 -
Tena 9.6 Cummerpust B KyOe, napajUleNienunesie,  MpusMe, 7 1 1
nupamuze. [Ipumepsl cumMeTpuii B mpodeccun
Tema 9.7 [IpaBriIbHBIE MHOTOIPaHHUKH, UX CBOMCTBA 2 - -

15




Tema 9.8 [Mununap, ero cocrasisionme. CeyeHue WIMHPA 4 1 1
Tena 9.9 Konyc, ero cocraBmsromme. CedeHne KOHYyca. 4 9 1
PasBepTka KOoHyca
Tema 9.10 YceueHnslii koHyc. CedeHHne yCeYeHHOro KOHyca 3 1 1
Tema 9.11 [ap u cdepa, ux ceueHust 4 - -
Tema 9.12 [TonsitTue o0 oOveme Ttena. OTHouIeHHE 00BEMOB 9 9 5
110/100HBIX Tell. OOBEMBI T
Tena 9.13 KomOuHanmu MHOTOTpaHHUKOB ¥ TENl BpAILICHHUS. 1 i i
I'eomeTpruyeckne KOMOMHAIIUN
Tema 9.14 Pemenue 3a1a4. MHOrOrpaHHUKY U T€JIa BPALICHUS 2 2 2
Paznen 10. MHoxkecTBa. J1eMeHThl Teopuu rpagos 10 2 2 OK-01, OK-02,
Tema 10.1 MuoxecTtBa. Onepanuu ¢ MHOXECTBAMHU 5 1 1 OK-03, OK-04,
Tema 10.2 I'padmr 2 - - OK-05, OK-06,
Tena 10.3 Penrenue 3a1au. Muoxectsa, ['padpl 1 uX pUMEHEHHE 3 1 1 OK-07
Pa3znen 11. KoMiuiekcHbIe yHcIa 9 2 - OK-01, OK-02,
Tema 11.1 KoMmnexcHble unciia 4 1 - OK-03, OK-04
Tema 11.2 [IpuMeHeHne KOMIUIEKCHBIX YUCEl &) 1 -
Paznmes 12. IIpousBoanas GyHKIUM, ee NPUMEHEHUE 45 14 6 OK-01, OK-02,
Tema 12.1 ITonarue mnpenena Qynkuuii. [loHsATHE NPOU3BOAHOI. 6 1 i OK-03, OK-04,
' ®opmyJsl U paBuiia auddepeHmpoBaHus OK-05, OK-06,
[Ipou3BosHBIE  CYyMMBI, pa3HOCTH  IPOU3BEICHMS, ) OK-07
Temal22 | actroro > 2 IIK1, IIK2, ITK3
Tema 12.3 [TpouzBosHbIE TPHIOHOMETPHECKHX GbyHKIMH. 5 1 i
[Ipou3BoiHas CI0KHON (PYHKITMH
Tema 12.4 Ilonatne o HempepbIBHOCTH  (QyHKIMH. Mertox 5 i i
WHTEPBAJIOB
Tema 12.5 I'eomeTpuueckuil U GU3NUYECKUN CMBICI POU3BOIHON 8 2 -
Tea 12.6 OusnuecKuii CMBICIT MTPOU3BOTHOM B 3 i 5
npodecCHOHATBbHBIX 3a1auax
Tema 12.7 MoOHOTOHHOCTh PYHKIMH. TOUKH IKCTpEeMyMa 5 2 -
Tema 12.8 HccnenoBanme QyHKIMA U TOCTpOCHUE TpaduKOB 4 2 2
Tema 12.9 HauOospliee 1 HauMeHblllee 3HaYeHUs] YHKIIUU 2 - -
Tena 12.10 HaxoxneHne ONTHMalbHOTO pe3ysibTara C MOMOIIBIO 3 4 9

HpOI/IBBOIlHOﬁ B ITPAKTUYCCKUX 3aaadax
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Pazpnen 13. IlepBooOpa3nasi pyHKIMH, ee IPUMEHEHHUE 20 6 4 OK-01, OK-02,
Tema 13.1 [lepBooOpasznas  ¢ynknuu. IlpaBuna HaxoXICHHS 5 9 i OK-03, OK-04,
) IepBOOOPA3HBIX OK-05, OK-06,
Tema 13.2 [momanes  kpuBOJMHEWHON  Tpaneuuu. Dopmyna 3 ) i OK-07
| Hrrorona — JleiiOuumna IIK1, IIK2, IIK3
Tema 13.3 Heonpenenennslii ¥ onpeaeaeHHbId HHTETPaJibl 4 - -
[Tonatue 00 ompeAeNeHHOM MHTErpaje KakK IUIOMIAAN
Tema 13.4 KPUBOJIMHEHHON Tpanenun. ['€oOMEeTpUYeCKHii CMBICI 6 2 2
OIpeNIeIéHHOT0 MHTErpaa
Tema 135 Pemenne 3apmau. [lepBooOpa3Hass (QyHKIUH, €€ 5 9 9
MIPUMCHCHUE
Pa3nen 14. YpaBHeHHsI H HEPABEHCTBA 13 6 6 OK-01, OK-02,
Tema 14.1 PaBHOCUIIBHOCTh ypaBHEHUN H HepaBeHCTB. OOiue 2 ) i OK-03, OK-04,
’ METO/IbI PEIICHUS OK-05, OK-06,
Tema 14.2 I'paduaeckuii MeTo perieHUs] ypaBHECHUI, HEPABEHCTB 3 2 2 OK-07
Tema 14.3 VpaBHEHUS ¥ HEPABEHCTBA C MOJYJIEM 2 - - IIK1, IIK2, TIK3
Tema 14.4 YpaBHEHHUsI 1 HEpABEHCTBA C IMapaMeTpaMu 2 1 1
Tena 14.5 COCTaBJIG}EI/Ie U pelIeHHE TEKCTOBBIX 3a/1a4 C NOMOUIbIO 2 9 9
ypaBHEHUH
Tema 14.6 Pemenue 3a1a4y. YpaBHEHUs M HEPAaBEHCTBA 2 1 1
AHaau3 pe3yJIibTATOB MATeMATHYEeCKHX 3HAHMIi, B
Tema 11 2
TOM 4mncJjie npodeccHoHATbHBIX
BCET'O 340
IIpome:xxyTouHasi arrecTanus (IK3amMeH)

2.2.1. Conep;kanue pa3jaejion

IIpogeccuonanvro-opuenmuposantoe cooepicarue pacnpeoeneHo no pazoeiam u memam

Pa3nea 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

ba3oBbie 3HaHUS W yMEHHUS N0 MAaTeMaTHKE B MPO(PECCHOHAIBHOW W B MOBCEAHEBHOM AESITENBHOCTH. J[€MCTBUS HAJ MOJOKUTEITHBHBIMU U
OTPUIATENILHBIMHU YHCTIaMH, OOBIKHOBEHHBIMH M JIECATUYHBIMU IpoOsiMH. JIeHCTBUS cO cTemeHsaMH, (HOpMyIbl COKpAIIEHHOTO YMHOXXEHHS. Bumbl
IUIOCKUX GUTyp U uX Imiom@aab. [IpocTeie mpolLeHThl, pa3Hble crnocoObl X BblunciaeHus. CrioxkHble NMpoueHThl. JIMHelHble, KBajpaTHbIE, APOOHO-
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JUHEWHBIE YpaBHEHUS U HepaBeHCTBA. CIOCOOBI pelIeHUs] CUCTeM JIMHEHHBIX ypaBHeHUU. [lonamus: mampuya 2x2 u 3x3, onpedenument Mampuybwl.
Merton INaycca. Cuctembl HeTMHEHHBIX ypaBHeHUH. CHCTeMbl HEPaBEHCTB. Beruncienus u npeodpa3oBaHus. YpaBHEHHUS U HEpaBEHCTBA. I eomeTpust
HAa IIOCKOCTH.

[TpodeccnonanbHO-OpUEHTUPOBAHHEIE 33/1a4U B Kypce T€OMETPUHU Ha MIIOCKOCTU

Pa3znen 2 [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

[Ipenmer crepeomerpun. OCHOBHBIE NOHATHUA (TOYKa, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPUHU.
[lepecekaromuecs, mapauienbHble U CKpeluBaromuecs npsmbie. [Ipu3Hak U CBOWCTBO CKpeHIMBAIOMIMXCS NPsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
¢burypsl. [lapannensasie npsimas u miockocts. Onpenenenue. [lpusnak. CBoiicTBa (¢ qoka3atenbcTBoM). [lapamnensubie iockocT. OnpenenaeHue.
[Ipusnak. CpoiicTBa (C Aoka3zarenbCcTBOM). TeTpadap u ero sieMeHTsl. [lapamienenumnen u ero 3jneMeHTbl. CBONCTBA MPOTUBOIOJIOKHBIX TpaHEH U
nuaroHane mapamnenenumnena. [locrpoenue ceuenuii. Pemenue 3anau. [lepnennukynspubie npsmele. [lapamiensHbie npsMble, TepreHANKYIIPHbIC K
iockocTH. [Ipu3Hak neprneHauKyIspHOCTH NpsAMOi U miockocTH. JlokasaTtenbcTBo. [lepnennukymsp u HakioHHas. [lepneHauKyIsipHbIE JIOCKOCTH.
[Tpu3Hak nepneHAUKYISIPHOCTH IulocKkocTel. Jloka3zaTenbcTBo. PaccTosinust B mpoctpanctBe. Teopema o Tpex mepneHAuUKyJspax. Jloka3aTenbCTBo.
Yroa Mexy npsAMoN U IUIOCKOCTBIO. YTOJI MEXIY IUIOCKOCTAMHU. PacronokeHne npsiMbpIX M IUIOCKOCTEH B mpocTpaHcTBe. [lepneHIukyasipHOCTb U
NapaJyIeIbHOCTh NPSIMBIX U INIOCKOCTEN. CKpelnBatoUIecs IpsiMbIe.

ITpodeccuoHanbHO-OPUEHTUPOBAHHBIE 3a/1a4l B TEME CTepeoMeTpuu. [lepneHauKyasspHOCTh NPSAMOM U IUIOCKOCTH, NapajuIeIbHOCTh ABYX
IPSIMBIX, IEPIEHIUKYIISIPHBIX TUIOCKOCTH, MEPIEHIUKYIISIPHOCTD IJIOCKOCTEH.

Pasznen 3. Crenenu n kopHu. CteneHHasi QyHKUIHSA

T[ToHATHE KOPHS n-0if CTeNeHH U3 AeHCTBUTENbHOro uncia. DyHkuuu y = VX ux cBoiicTBa u rpaduku. CBoiicTBa KOpPHSA n-0if cTeneHH
ITpeoOpa3oBanue MppanoOHAIBLHBIX BbIpakeHU# [loHsATHE cTenmeHHu ¢ JI0O0BIM pallMOHAIBHBIM NOKa3zareneM. CTeneHHble (PyHKIUH, UX CBOWCTBA U
rpaduku PaBHOCHMIBHOCTh MppallMOHANBHBIX YPAaBHEHUH U HEpPAaBEHCTB. MeTobl UX pelieHus. Perienne uppaoHaabHbIX YpaBHEHUNH U HEPaBEHCTB
Onpenenenue creneHHoi ¢pyHKInU. Mcnonb3oBaHNe ee CBOMCTB NP PEIIEHUU YPABHEHUI U HEPAaBEHCTB
[podeccrnonanbHO-OpUEHTUPOBAHHbIE 331a4N HA IPUMEHEHUE CBOMCTBA CTENIEHU C PallMOHAIBHBIM U JEMCTBUTEIbHBIM MTOKA3aTEISIMHU.

Paznen 4. Iloka3ateabHass GyHKIHA

Pemenne mnoxa3aTenbHBIX ypaBHEHUH METOJIOM ypaBHHMBAHMS IOKa3aTellel, METOJIOM BBEJEHHS HOBOM IEepeMEHHOM, (QyHKIHMOHAJIBHO-
rpa¢puyeckuM MeTofoM. PemieHne mnokasaTenbHbIX HepaBeHCTB CTeneHb C TMPOM3BOJBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. OrmpeneneHue
nokasarelbHON (pyHKIMH, ee cBOMCTBAa M rpaguk. 3HAKOMCTBO C NpPUMEHEHHEM Noka3aTenbHON (yHKUMU. PemieHune mokasaTelbHBIX YpaBHEHHA
dyHKIMOHANBHO-TpauueckuM PelieHne cHCTEM IOKa3aTeNbHBIX YypaBHEHHH PelleHue mnokas3aTeibHbIX YPaBHEHUH METOJOM YpaBHHUBAHUS
MOKa3aTese U METOJ0M BBEACHUS HOBOM NEpEeMEHHON. Pelenne nokasarenbHbIX HEPABEHCTB.

Paspnean S. Jlorapugmel. Jlorapupmuyeckas GyHKuus

Jlorapudm umcna. JecaTuuHblii W HaTypaidbHbId Jorapudmsl, uuciao e CoiictBa morapudmon. Omepanus JorapupMUpPOBAHUS.
Jlorapudmuueckas GpyHKIMs U ee cBoicTBa. [loHsTHE MOorapudmMudeckoro ypaBHeHus. Onepanus HOTeHIMPOBaHUsA. Tpu OCHOBHBIX METOJIa PELICHUs
norapu(pMUUECKUX YpaBHEHUN: (PYHKIIMOHATHHO-TPAPUIECKUNA, METO/ MOTEHIIUPOBAHUS, METO/ BBEJACHHUS HOBOHM mepeMmeHHOW. Jlorapudmmdaeckue
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HEPAaBEHCTBAa AJITOPUTM PEIICHHS CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTE orapu()MUUECKUX YpaBHEHHUH U HepaBeHCTB Jlorapudmudeckas GpyHKIus.
Pemenue nmpocredmux orapuMuUIECKux ypaBHECHUI

[TpodeccrnonanbHO-OPUEHTUPOBAHHEIC 3a7aud Ha NMpUMeHeHue Jorapudma. Jlorapudmudeckas cnmpans B mpupone. Ee maremarndeckue
CBOMCTBA

Pa3nen 6. OcHoBbI TpUroHomerpuu. Tpuronomerpuyeckue GQyHKUHH

Paguannas mepa yrna. IIoBopoT Touku BOKpYr Haudana koopauHat. OnpeneneHue CuHyca, KOCUHYca, TAHI€HCAa U KOTaHIreHca. 3HaKU CUHYca,
KOCHHYCa, TAHI'€HCA M KOTaHI€HCa I10 YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHI€HCOM M KOTaHI€HCOM OIHOIO M TOrO XK€ yrIia
Tpuronomerpruueckue ToxxaecTsa. CuHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC YIUIOB o U - 0. Dopmynsl npusenenus Cymma u pa3HOCTh CUHYCOB. Cymma
U Pa3HOCTHh KOCUHYCOB. CHHYC M KOCHHYC JIBOMHOTO yriia. @OpMyIibl HOJIOBUHHOTO yria. [IpeoOpazoBaHust CyMMBlI TPUTOHOMETPHUYECKUX (PYHKLIU B
IPOM3BEACHUE U NPOU3BEICHUS B cyMMYy. BbIpakeHHe TpUroHOMETpUYecKUX (YHKIMH uepe3 TaHreHC MOJOBHHHOro aprymenta. [IpeoOpazoBanus
NPOCTEHIINX TPUTOHOMETPHUYECKUX BhIpakeHHH. OOJIacTh ONMpeneneHns 1 MHOXKECTBO 3HaueHUi QyHkiuil. YTHOCTh, HEYETHOCTD, IEPUOTUIHOCTD
¢ynkuuit. CrnocoObl 3ananus ¢yHkuuid. OOnacTh ONpeneNeHuss U MHOXECTBO 3HAU€HUM TpUroHomeTrpuueckux (yHkuuil. YETHOCTh, HEUETHOCTS,
NEPUOTUIHOCTh TPUTOHOMETpUYecknx (yHKuui. CBoiicTBa M rpaduku GYHKIMN y = cOs X, y = sin X, y = tg X, y = ctg X. CxaTue U pacTspkeHue
rpa¢ukoB Tpuronomerpuueckux ¢pyHkuuii. [IpeodbpasoBanue rpadukoB TpuroHomerpudeckux GyHkiuii. OOpaTHble TPUTOHOMETPUYECKUE (PYHKLIUH.
Ux cBoiicTBa u rpaduku. YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue TpUrOHOMETPHUECKUX ypaBHEHUI
OCHOBHBIX THIIOB: IIPOCTEHINNE TPUTOHOMETPUUECKHUE YPABHEHMs, CBOAILMECS K KBaJpaTHBIM, pPEIIAEMbIe PA3JIOKECHUEM Ha MHOXKHUTEIH,
OJIHOPOJIHBIE.
[Tpocreiimue TpuroHoMeTpuueckue HepaBeHCTBAa. CHUCTEMbI MPOCTEHIINX TPUTOHOMETPUYECKUX ypaBHeHUH. [IpeoOpa3oBaHue TPUroHOMETPHUECKUX
BbIpaXKeHU. Pelenre TpuroHoMeTpruuecKkux ypaBHEHUI U HEPABEHCTB B TOM UHUCJIE C UCIIOJIb30BaHUEM CBOMCTB (DYHKIIHH.

[TpodeccnoHanbHO-OPUEHTUPOBAHHBIE 33]1a41 B TEME CBOWCTBA TPUTOHOMETPHUECKUX (DYHKITHH.

Pa3nes 7. DjieMeHTbI KOMOMHATOPUKH, CTATUCTHKHN ¥ TEOPUM BePOSITHOCTEM

[TepectanoBku, pasmenieHus, codyeraHusi. COBMECTHbIE U HECOBMECTHbIE COObITHA. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH. YclOoBHas
BEPOATHOCTh. 3aBUCHMbIE U HE3aBUCHMBbIE COOBITHS. TeopemMbl O BEpOSITHOCTU NMPOU3BEACHMs COOBITUN. Buabl ciydaiiubix BenuuuH. OmnpeneneHue
JUCKPETHOM CIIy4aliHON BEIMUYMHBL. 3aKOH pacHpeleNIeHHUs TUCKPETHOW CIy4daliHON BeIMYMHBI. Ee 4ncioBble XapaKTepUCTUKU BapuanuoHHBIN psf.
[Tonuron yactot u rucrorpamma. CTaTUCTUYECKUE XaPAKTEPUCTUKH psAJla HAOII0JaeMbIX TaHHBIX DJieMeHThl KOMOMHATOpUKU. COObITHE, BEPOSITHOCTD
coObITus. Crio’keHHe U YMHOXKEHHE BEPOSITHOCTEH

Pemenne npuknaanbix 3a1a4. OTHOCUTENbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTUYECKOE OMPEEIIEHUE BEPOSATHOCTH.
Onenka BepoaTHOCTH coObITHS IlepBuuHas 00pabOTKa CTaTUCTHYECKMX MJaHHBIX. ['paduyeckoe ux mnpezcraBieHue. HaxoxaeHue cpemHux
XapaKTepUCTHK, HAOIIOAAeMbIX JaHHBIX.

Pazgen 8. KoopauHaTsl H BEKTOPBI

JlexapToBbl KOOpAMHATEI B MpocTpaHcTBe. [Ipocreiimme 3anaun B KoopauHaTtax. PacctosHue Mexay 1ByMs TOUYKAMH, KOOPJINHATHI CEPEIUHBI
oTpe3ka. BekTtopsl B mpoctpaHcTBe. ClOK€HHME M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomiutanapHsle BekTOpbl. CKalspHOE
IIPOMU3BEJICHNE BEKTOPOB. Pa3nokeHne BEKTOpa MO TpeM HEKOMIUIAHAPHBIM BekTOopaM. KoopauHaThel BEKTOPaA, CKAISPHOE NMPOU3BEACHUE BEKTOPOB B
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KOOPJIMHATAX, YIOJl MEXKIY BEKTOPAMH, YIOJI MEXAY NPAMOU M INIOCKOCTBIO, YIOJl MEXKIY INIOCKOCTSIMU. YpPaBHEHME IIJIOCKOCTH. I'eoMeTprudecKuit
CMBIC onpenenurens 2x2. JlekapToBbl KOOPAMHATHEI B IPOCTpaHCTBE. BekTophl B npocTpaHcTBe. CII0KEHHE U BBIYMTAHME BEKTOPOB. Y MHOXKCHHE
BeKTOpa Ha uMcio. Kommianapasle BeKTOpbl. CKaJspHOE MPOU3BENEHHUE BEKTOPOB. PaziojkeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[Tpocreimue 3anaun B koopauHaTtax. KoopauHaThl BEKTOPA, PACCTOSIHUE MEXKYy TOUKAMHU, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAISIPHOE NPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX, YTOJI MEKIYy BEKTOPAMHU, YIOJI MEXAY MPSMOM U IUNIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMHU.

[IpodeccnoHanbHO-OPUEHTUPOBAHHbIE 337aYl B T€ME€ KOOpAMHATHAsl IUIOCKOCTh. BbIUMClIeHHE pacCTOSHUI U IUIOIIafed Ha IIOCKOCTH.
KosmyecTBeHHBIE pacyeTsl.

Pazgen 9. MHOTOrpaHHMKY H TeJIa BpallleHU s

[Tonstue MHororpanHuka. Ero snemeHThI: BepluuHbl, pedpa, rpanu. [luaronans. CedeHue. Bblmykiible M HEBBINYKIIBIE MHOIOTPaHHUKU
[lonstne npusmel. Ee ocHoBanus u OokoBble TpaHu. Beicota npusmbl. [lpsmas u HaxnonHas npusMma. [lpaBuwibHas npusma. Ee ceuenHue
[Tapannenenunen, cBOWCTBa NPSMOYIOJIBHOrO mapaienenumnena, ky6. Ceuenue kyOa, mapautenenunena [lupamupa u ee snemeHThl. CeueHue
nupamuel. [lpaBunbHas nupamupaa. YcedeHHas nupamyzaa lIliomans OokoBOW M MOJMHOW TMOBEPXHOCTH NpU3MbI, nupamuiibl CHMMeTpus
OTHOCHUTEJIBHO TOYKH, HpsAMOM, miuockoctd. Cummerpus B KyOe, mapajienenumnese, npuszMe, nupamuae IloHsTHEe NpaBUIBHOTO MHOI'OI'PAaHHMKA.
CBoiicTBa MpaBUIbHBIX MHOTrOrpaHHUKOB Llunuuap u ero snementsl. CeueHue MuMHApa (MapauieIbHOE OCHOBaHHUIO M ocH). Pa3zBepTka munuHapa
VYceuennslii konyc. Ero o6pa3sytomas u Beicota. Ceuenue yceueHHoro konyca Illap u cdepa. Bzaumnoe pacnonoxenue cdepsl u miockoctu. Ceuenue
mapa, cdepsl [lonstie 06 oobeme Tema. O0beM Kyba M IPAMOYTOIBHOTO Napasienenunena. O0beM npusMel U mwmHApa. OTHOIIEHHE 00BEMOB
noo0HbIX Ten. ['eomerpuueckuit cMmbicn onpenenutens 3-ro nopsaka OObembl nupamuabl U kKoHyca. O6bvem mapa. Ilnomaan nmoBepxHOCTEN Ted.
Kom6unamuu reomerpuueckux ten McenonapzoBanue koMOUHaMi MHOTOTPAaHHUKOB M TEJl BPAaIlleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a1adyax O0beMbl
Y TUIOIIAU TIOBEPXHOCTH MHOTOI'PAHHUKOB U TEJl BPALICHUS

[TpodeccuoHanbHO-OpUEHTHPOBAHHBIE 3374l B T€Max CUMMETPHUS B MPHUPOJAE, apXUTEKType, TEXHUKE, B OBbITY; KOHYC U €ro 3JEMEHTHI;
OO0BeMbl 1 MIIOIAIU TOBEPXHOCTEN Tesl, KOMOMHAIIUM MHOTOTPAHHUKOB U TEJl BpaIlIEeHUs.

Pa3nen 10. Muo:kecTBa. DiieMeHThI Teopuu rpagos

[Tonsitue muoxkectBa. [logmuoxkectBo. Omnepanuu ¢ MHOkecTBamu [lonsitue rpada. Cs3HbIl rpad, nepeBo, MUKI Tpad HaA TIOCKOCTH
Omnepanuu ¢ MHOXKecTBamMH. OMNKcaHue pealbHBIX CUTYalHii ¢ TOMOIIbI0 MHOXeCTB. [IpuMeHenne rpadoB K pemeHuto 3aaaq

Pemenue npukiaaneix 3aa4. Oneparu ¢ MHOKECTBaMH.

Paznen 11. KommiekcHbIe YHcJIa

[lonsitue komruiekcHOro uyucna. ConpspkeHHbIE KOMIUIEKCHBIE YHCIA, MOIYJIb M apryMEHT KOMIUIEKCHOTO uyucia. dopma 3anucu
KOMIUIEKCHOTO 4Hclia (TeoMeTpudecKas, TPUTOHOMETpUYecKas, anreOpandeckas). ApudmeTudeckne IeHCTBHS C KOMIUIEKCHBIMA YHCIIAMHU.
BrinonHenue pacueToB ¢ HOMOIIBIO KOMIUIEKCHBIX yucen. [IpuMepsl HCTIONb30BaHUs KOMITJIEKCHBIX YHCE.

Pazgen 12. IlpousBoaHas pyHKI UM, ee IPUMEHEHHE
OmnperneneHne YNCIIOBOI MMOCIEI0BATEILHOCTH M CIIOCOOBI ee 3aganns. CBONCTBA YMCIIOBBIX HOCieAoBaTenbHocTed. OnpeneneHne npenena
nocjenoBaTeNbHOCTU. Bhuncienue npeaenos nocienosatensHocteil. [penen ¢pynkuun Ha 6eckoneunoctu. Ipenen gpynkmun B Touke. [Ipupamenue
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aprymenrta. [lpupamenue QyHkuuu. 3amgayd, NPUBOJAIIME K MOHITHIO TMPOU3BOAHOM. OmpeneneHue NPOU3BOJHON. ANTOPUTM OTBICKaHHUS
npousBonHo  @opmynsl  auddepenuupoBanus. IlpaBuna  nuddepenuupoBanus.  Omnpenenenue  cinoxHodl  ¢yHkuuu.  IIpousBognas
Tpuronomerpuueckux (ynknuid. [IpomsBoanas crnoxnoit Gpynkuuu. Ilonstue nenpepsiBHOW (yHKIH. CBoicTBa HenpepblBHOW (QyHKIUH. CBS3b
MEXY HENpephIBHOCTBIO U UG (HEpeHIUPYyEMOCTbI0 (DYHKIIMU B TOYKE. AJITOPUTM pEIEHHs] HEpPaBEHCTB METOJOM HMHTEpBaJOB. I'eoMeTpuueckuit
CMBICJI TIPOU3BOTHON (PYHKIMHU — YTIIOBOM KOA(UIMEHT KacaTelbHOW K TpaduKy (YHKIHUU B TOYKE. YpaBHEHHE KacaTeNbHOU K rpaduky QyHKIUH.
ANropuTM COCTaBJIECHUs ypaBHEHMs KacaTelbHOW K rpaduky QyHkuun y=f(x) ®usnyeckuil (MEXaHMYECKHI) CMBICI IMPOM3BOJHOW — MIHOBEHHAs
CKOpPOCTh B MOMEHT BpeMeHH t: v = S’ (t) Bo3pactanue u yOpiBanue (yHKINU, COOTBETCTBHE BO3pacTaHMs U yObIBaHHUS (PYHKIIMH 3HAKY MTPOHU3BOTHOM.
[ToHsATHE TPOU3BOJHOM BBICHIETO MOPSAIKA, COOTBETCTBUE 3HAKa BTOPOW MPOM3BOAHOM BBIMTYKJIOCTU (BOTHYTOCTH) (PYHKLMHU Ha OTpe3Ke. 3ajadyu Ha
MakCUMyM U MUHUMYM. [IoHsATHE acHMOTOTHI, CIOCOOBI X ONpeeIeHus. AJITOPUTM UCCIIe0BaHUS (PYHKIIMU U TOCTPOEHUs ee rpaduka ¢ HOMOIbIO
npou3BoHON. J[poOHo-nmuHeHas ¢yHkus MccnenoBanne (QyHKIMM HA MOHOTOHHOCTh M TOCTpoeHHE TpadukoB. HaxoxkneHwe HAMOONBIIETO H
HaMMEHBIIEr0 3HAYeHUM (QYHKLUUH, MOCTpoeHHe rpaMKOB MHOTOYIEHOB C HCIOJIb30BAHMEM alrapara mMareMaTHyeckoro aHaiuza Dopmyibl U
npaswia quddepennnpoBanus. Mccienopanne GyHKINN ¢ TOMOIIBIO MPOU3BOAHON. HanbombIiee 1 HauMeHbIIee 3HaYCHHST (PyHKIIHN
IIpodeccnoHanbHO-OPUEHTUPOBAHHbBIE pAcuéTHbIC 33Jayd Ha ONpEAeSCHMEe HAaUMEHbLIEro M HauOONbIIEro 3HaueHHs (QYyHKLUH,
uccienoBanne QyHKIMNA U MOCTPOEHUE rPpauKOB, MOMCK ONTHMAIBHOTO PE3yJIbTaTa C MOMOIIBIO MPOU3BOIHON B MPAKTUIECKUX 3a/1a4aX.

Pazaen 13. [lepBooOpa3nas pyHKUUM, ee IPUMEHEHHE

3azaya 0 BOCCTAHOBJIECHUM 3aKOHA JABM)KEHHS 10 U3BECTHOM ckopocTu. [lonsTre naTerpupoBanusa. O3HaKOMIIEHHE C ITOHATHEM HMHTErpajga u
nepBoobOpaszHoit s pynkuum y=f(x). Pemienune 3amad Ha CBsI3b NEpBOOOpa3HON M €€ MPOU3BOJHON, BBIYHCICHHE IMEPBOOOPA3HON ISl JaHHOM
¢ynkuuu. Tabnuua dopmyn A HaAXOXKIAEHUS MepBooOpa3HbIX. M3yueHue mpaBuiia BBIUMCIEHUS IepBOOOpa3HOi 3ajauu, MPUBOISAIIUE K MTOHATUIO
OTIPEIeIEHHOr0 MHTErpajla — O BBIYMCIEHUM IUIOIIAAU KPUBOJIMHEHHOW Tpamenuu, o nepeMenieHuu Touku. [loHaTre ompenenéHHOro MHTErpana.
'eomerpuuecknii U usnueckuii cmbici ompeneneHHoro uHrerpana. @opmyna Herorona— JleiiOnuna IloHsTHE HeompeneneHHOro HHTerpajia
I'eomeTrpuueckuii cmbicia onpeneneHHoro uaterpana Ilepsoodpasnas ¢pynkuuu. [lpaBuna HaxoxaeHus neppooOpasHbix. Ee npuMeHnenue

[TpodeccnoHanbHO-OPUEHTUPOBAHHbBIE 337a4yll HA MPUMEHEHHME MWHTerpaja JJsi BbIUMCIEHUS (U3MYECKUX BEIUYMH U  IUIOMIAJeH
I'eomeTpuueckuii CMbICT ONIPEAECICHHOTO HHTETPaa.

Pa3nes 14. YpaBHeHHs 1 HEpaBeHCTBA

PaBHOCUIBHOCTE ypaBHEHUHN U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMbl PAaBHOCHIIBHBIX MEPEX0JIaX B YPAaBHEHUSAX U HEPAaBEHCTBAX.
OO01mure MeToAbl pelIeHNs YpaBHEHUH: Mepexo/1 OT paBeHCTBA (PYHKIIMI K paBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKIIM, METOJ Pa3IOKEeHUs Ha
MHOKUTEJIM, METOJ| BBEJIEHUS HOBOH MepeMeHHOH, (yHKUIMOHambHO-rpaduueckuil metos. OOmKe METOAbl pelIeHHs HEPaBEHCTB: MEPeXoJ]] OT
CpaBHEHHUS 3HaYeHUH (DYHKIUN K CPAaBHEHUIO 3HAYCHUN apTyMEHTOB JIJII MOHOTOHHBIX (DYHKIIM, METOJ WHTEPBANIOB, (DYHKIIMOHAIBLHO-TpaduuecKuit
Meroa. ['paduuecknii MeToa pemieHus ypaBHEHUN U HepaBeHCTB. Ompenenenne Moayis. Packpeitme momyns mo ompeneneHuto. IIpocreiimme
YPaBHEHUSI U HEPABEHCTBA C MOIyJleM. l[puMeHeHue paBHOCUIIBHBIX MEPEXOI0OB B ONPEACIICHHBIX TUIIAX YPABHEHHM M HEPABEHCTB C MOIYJIEM.
3HakoMcTBO C mapamerpoMm. [Ipocreiiminie ypaBHeHHS W HepaBeHCTBa C mapameTpoMm. OOmue MeToJpl pelleHus ypaBHEHUH. YpaBHEHHS U
HEPABEHCTBA C MOJYJIEM U C ITApaMETPAMU

Peniennie TekCTOBBIX 3a71a4 npodeccuoHanbHOro coaepxanus. [I[pumenenue rpaguueckoro MeTojia Npyu peueHusl TEeKCTOBBIX 3a/1a4.
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3. YciaoBus peajm3ainuu NporpaMmmbl 001e00pa3oBaTebHOM TUCIHUILIHHBI

3.1. lns peaju3auuu NPOrpamMMbl JUCHHUILIAHBI TOJKHBI ObITH MPEIyCMOTPEHbBI CJIeayoue
cnenuajJbHble MOMEeIeHsI:

Peanusanus mporpaMMbl AUCHUILIMHBI TPEOYeT HAMUYHS YIeOHOr0 KaOMHETa MaTEeMaTHKH.
O6opynoBanue yueOHOTo KabuHeTa!

- IOCA/I0YHBIC MECTA 110 KOJIMYECTBY 00YUAIOIINXCS;

- pabouee MeCTO MPEeroIaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJ[aHus [T KOHTPOJIbHBIX padoT;

- mpoheCCHOHAILHO OPUCHTUPOBAHHbIC 3a/IaHUS,

- MaTepUaIbl IK3aMCHA.

TexHuuecKue cpeicTBa 00yUCHUS:

- IEPCOHAIIBHBIN KOMITBIOTEP C JIMIICH3MOHHBIM POrPAaMMHBIM 00ECIICUCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrnedenne o0yueHust

1. Jlnst peanmuzanmuu mporpaMMbl OMOIHOTEUHBIH (OHJ 00pa3oBaTENbHON OpraHU3aluu
JIOJDKEH MMETh IeYaTHbIE W/MIIM 3JIEKTPOHHbIE 00pa3oBaTeNbHbIE U MH(POPMALUOHHBIE PECYPCHI,
PEKOMEHIOBAaHHbBIE JUIS MCIOJIB30BAHUS B 0OpA30BATENBHOM IIPOLECCE, HE CTaplie ISTH JIET C
MOMEHTA U3JIaHMsL.

2. PexoMmeHIyemble TI€YATHBIC W3JaHHS 10 pealu3alud  00meo0pa3oBaTeIbHOM
JUCLUIUIMHBI IPEJCTABICHbI B METOJMUECKUX PEKOMEHIALUAX [0 OpraHnu3alul 00y4eHusl.
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4. KOHTpOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111€00pPa30BaATeILHOM U CIUNIINHbBI

KOHTpOJIb H OII€HKA PEC3YyJIbTaTOB OCBOCHUA O6H1306pa30BaTeJ'IBHOI71 JUCHHUIINIMHBI PACKPBIBAIOTCA

qgcpes3 AUNCHUILIMHAPHBIC

pe3yJIbTaThl,

HaIllpaBJICHHBIC

dbopMupoBaHue O0mMHUX U

HpO(beCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 11O pasaciiaM 1 TEMaM COACPpIKaHUA yqe6Hor0 Marcpualia.

Oo6mas/npodeccuoHanbHast
KOMIIEeTeHIHsl

Pa3zgen/Tema

THun oeHoYHbIX
MepPONPUSITUS

OK 01. Beibupats criocoOsr
pelieHus 3a1a4
npodeccnoHaTBLHOM
JeSTSILHOCTH
MIPUMEHHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

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

P 3, Tems1 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
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
KonrponsHas pabora
BrinonHenmne sk3aMeHaIMOHHBIX
3a1aHUI

OK 02. Hcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA
MOWCKA, aHAJIM3a U
WHTEPIpETAIUN
uHbOpMAIHH, H
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4
npo¢ecCuOHAITBHON
JeSTeNbHOCTH

P1,Temall-1.6
P2, Temsr 2.1 - 2.6

P 3, Tems1 3.1 - 3.4
P4, Temp1 4.1 - 4.10

P 5, Temrr 5.1, 5.2

P 6, Temr1 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, Temmr 11.1 -11.15
P12, Temsr 12.1 - 12.3
P 13, Temsr 13.1 - 13.6
P 14, Temur 14.1 - 14.6

TectupoBanue

YcTHbI onpoc
MaremaTnyecKui JUKTaHT
NunuBunyanpHas
camocrosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
KonTponbhas padota
BrinonHenune sx3aMeHaliMOHHBIX
3a1aHUI

OK 03. IlimanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JIMYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
JeSTeNbHOCTD B
npodeccruonanbHoil chepe,
UCMOJIb30BaTh 3HAHUSA 1O
(rHaHCOBOW I'PaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CUTYyaIHsIX

P1,Temall-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
P7, Temp 7.1- 7.4

P 8, Tems1 8.1 - 8.6
P9, Temsr 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, Temur 14.1 - 14.6

TecTtupoBanue

YCTHBIN onpoc
MaremaTudeckuii TUKTAHT
NunuBunyanpHas
camocTosiTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
3amura TBOpUYECKUX padoT
KonTponbhas pabota
BrinosnHeHne sKk3aMeHaMOHHBIX
3aJaHui

OK 04. DdpdexTuBHO
B3aMMOJICHCTBOBATh U

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

TectupoBanue
Y CTHBIN onpoc
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paboTaTh B KOJUIEKTUBE U
KOMaH1e

P 3, Tems1 3.1 - 3.4
P4, Temp1 4.1 - 4.10

P 5, Temrr 5.1, 5.2

P 6, Temr! 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

MareMaTH4eCcKUil TUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3ammTa TBOPYECKUX pabOT
KonrponsHas padora
BrinonHeHne 3Kx3aMeHAIMOHHBIX
3aJlaHu i

OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIMIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanyu ¢
y4eToM 0COOeHHOCTe!
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

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

P 3, Temn1 3.1 -3.4
P4, Temp1 4.1 - 4.10

P 5, Temrr 5.1, 5.2

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

P 8, Temrr 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
MaremaTnyecKui JUKTaHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX padboT
3amuTa TBOPUYECKUX paboT
KonrponsHas pabora
BrinonHenmne sk3aMeHaIMOHHBIX
3alaHUI

OK 06. IIposBasaTh
IPaKIaHCKO-
MaTPUOTHUECKYIO TTO3UIIHUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHHUE Ha
OCHOBE TPaJULIMOHHBIX
00I11eUeI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIIE C
Y4ETOM FrapMOHM3AIUU
MEKHAIIMOHAJIbHBIX U
MEXPEJIUTUO3HBIX
OTHOLLUEHUMN, TPUMEHSATh
CTaHIapThI
AHTUKOPPYILUOHHOTO
TTOBEICHUS

P1,Temal.1-1.6

P9, Temnr 9.1 - 9.10
P11, Temsr 11.1 - 11.15
P 6, Temn1 6.1 - 6.5

P 14, Temsr 14.1 - 14.6

TectupoBanue

YcTHBIM onpoc
MaremaTnyecKui JUKTaHT
NunuBunyansHas
camocTosiTelbHas paboTa
IIpencraBnenue pe3ybTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
KonTponbhas padota
BrinonHenune 3x3aMeHaluOHHBIX
3a1aHUI

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKpYKaroLeh
Cpellbl, pecypcocOepekReHuIO,
MPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
NENCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

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

P 3, Temn1 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

TectupoBanue

VYerHbli onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyansHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3ammTa TBOPYECKUX pabOT
KonTponbnas pabota
Brmmonaenne 3x3aMeHaIIMOHHBIX
3aJaHui
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P12, Temsr 12.1 - 12.3
P 13, Temnr 13.1 - 13.6
P 14, Temur 14.1 - 14.6

[IK 1. YopaBnenue
Meperpy304YHbIMU MalllMHAMU
1 MeXaHu3MaMmH (110 BUJIaM
MaIIIMH).

[IK 2. TexHuueckoe
00CITy’)KUBaHUE U PEMOHT
Meperpy304YHbIX MALIUH U
MEXaHU3MOB (10 BUJaM
MaII1H).

[IK 3. Y4er u koHTpOJIb X0a
MEPEeBO30YHOTO U
MePerpy304HOro MpoIeccoB
(1o BH1aM MaIlvH).

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, Temn1 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, Temer 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

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amTa TBOpUYECKUX padoT
KounTponbhas pabota
Brinonnenue 3x3aMeHaMOHHBIX
3aJaHun
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