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PabGouass mnporpamma yudeOHOTO mpenMera pa3zpaboTaHa Ha OCHOBE TpeOOBaHUIA
(benepalbHOTO  TOCYMApCTBEHHOTO  00pa3oBaTEIBHOTO  CTaHAApTa CPEIHEro  OOIIero
00pa3oBaHus, YTBEPKJACHHOIO MPpUKa3oM MuHucTepcTBa 00pa3zoBanus u Hayku PD ot 17 mas
2012r. Ne 413 (c w3meHenusiMu u JomnojHeHusmu) (namee — PI'OC COOQO), denepansroro
roCyJapCTBEHHOTO 00pa30BaTEIPHOTO CTaHAAPTa CPEAHETO MPOhEeCCHOHATBHOTO 00pa30oBaHUs
o crenuanbHoCcTH 27.02.03 ABTOMATHKA M TeIeMeXaHHWKa Ha TpaHCIopTe (5k/A TpaHCIopTe),
YTBEPKJICHHOTO MpHUKa3oM MunucTtepcTBa oOpazoBanus U Hayku P® ot 13 aBrycra 2014 r. Ne
1002 (¢ uzmenenusamu u aononHenusmu) (nanee — ®I'OC CIIO), mnonoxenudt denepanbHOU
o0pa3oBaTeNbHON MpOrpaMMbl CpEIHEr0 OOLIEro 00pa3oBaHUs, YTBEPKICHHOW IMPUKA30M
MunucrepctBa mnpocBemienuss PO ot 23 nHoa0ps 2022 r. Ne 1014, ¢ yderoM mnoiiydaemoi
CIEIUATBLHOCTH.
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1 ITACITIOPT PABOYEM ITPOI' PAMMBI
VI1.04. MaTematuka

1.1 O6nacth npumMeHeHus pabodeil MporpaMmMbl

Pabouast mporpamma ydeOHOro mnpeaMera SBISETCA YacThblO IPOrpamMMbl MOATOTOBKHU
crnenuauctoB cpennero 3BeHa B coorBeTcTBUM ¢ PI'OC CIIO cnenuansHoctu 27.02.03
ABTOMAaTHKa M TeJIEeMEeXaHWKa Ha TpaHcTopTe (3k/I TpaHcTopTe).

PabGouast mporpamma yueOHOTo mpemmera YII1.04. Maremartnka mnpemHa3HadeHa IS
peanu3anuu 00pa3oBaTebHOM MPOrpaMMbl CpeAHero oOiero odopa3oBaHus MpPU MOATOTOBKE
CIIEHUAJIUCTOB CPETHETO 3BEHA.

1.2 Mecto ydeOHOTO MpeAMeTa B CTPYKTYype MPOTPaMMbI MOATOTOBKH CIEMATUCTOB
CpEIIHETOo 3B€HA: BXOJUT B 00I1e00pa30BaTEIbHBIN MK, U3YyYaeTCsl Ha yTiyOJIEeHHOM YPOBHE.

1.3 Lenu u 3agauu paboyeit mporpaMmbl — TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS

OcBoenue cojmepxkanus ydyeOHoro mnpeamera YI1.04. Marematuka oOecrieunBaeT
nocTuxkeHrne ooyvaromumucsa TuaHocTHRIX (JIP), metanpeametnbix (MP) u npeametneix (I1P)
pesynbTaroB, mnpeaycmorpeHHbix PI'OC COO  wu yyacTBylOmMX B MOATOTOBKE K
(hopMHUPOBAHUIO U PA3BUTHIO 00X KOMIIETeHIIMH, mpeaycMmoTpeHHbix @I'OC CIIO.

[InanupyemMble TMYHOCTHBIE PE3YIbTAThl OCBOCHUS YUEOHOr0O MpeaMeTa:

JIP 1 Oco3nHarouuii ce0st rpakIaHMHOM U 3alIUTHUKOM BEJIMKOW CTPaHBbI.

JIP 2 IIposBisOmMN AaKTUBHYK) TPaXAAHCKYH IO3ULHUIO, JEMOHCTPUPYIOIIUN
MPUBEP)KEHHOCTh IPHUHIMIIAM YECTHOCTH, MOPSJAOYHOCTH, OTKPBITOCTH, HSKOHOMHYECKHU
AKTUBHBIA M YYacCTBYIOIIMA B CTYyJACHYECKOM M TEPPUTOPUAIBHOM CaMOYINPABJICHUU, B TOM
YHCJIe Ha YCIOBHSIX JOOPOBOJILYECTBA, TPOYKTUBHO B3aUMOICHCTBYIONINN U y4aCTBYIOIIUNA B
JesITeIbHOCTH OOIECTBEHHBIX OpraHu3alui.

JIP 3 CoOmronaromuii HOPMBI TMIPABOMOPSAIKA, CISAYIOIMIMA HIeaJaM TPakKIaHCKOTO
oOmecTBa, oOecnedeHus: 0€30MacHOCTH, TpaB U cB0oOoa rpaxknaaH Poccun. JlospHBIA K
YCTAaHOBKAM W TIPOSBIICHUSIM TPEACTABUTENCH CYOKYJNbTYp, OTJIMUAIOMIUNA WX OT TPYMI C
JNECTPYKTUBHBIM U JCBUAHTHBIM  TOBEICHUEM. JIeMOHCTpUPYIOIIUA  HENpUATHE U
MpEeAyNPEXIAI0IINA COLMATBLHO OMACHOE MOBEICHUE OKPYKAIOIIHX.

JIP 4 TlposBisitomuii U AEMOHCTPUPYIOIIAN YBaXEHHUE K JIOJISIM TPY[a, OCO3HAIOIIUN
LEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsuuiics kK pOpMUPOBAHUIO B CETEBOM Cpejie IMYHOCTHO
1 IPO(PeCCHOHATTBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOIO CIAEAAN.

JIP 7 Oco3Haonmi TPUOPUTETHYIO LEHHOCTh JUYHOCTH YEJIOBEKA;, YBaXKaIOUIUU
COOCTBEHHYIO M UYXYH YHHKaJbHOCTh B PA3JIMYHBIX CUTyalUsX, BO Bcex (opmax M BHIAX
NEeSATENBHOCTH.

JIP 9 CobGnroparonuii v mpomaraHIupyOIIUA paBuiia 3J0pOBOTO B Oe30macHoro oopasza
KU3HU, CIOPTa; MPEAyNPeKIAONMi MO0 MPEOAOICBAIONIMM 3aBUCUMOCTH OT aAJKOTOJIA,
Tabaka, TICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP W T.J. COXpaHSIOMUNA TICUXOJOTUYECKYIO
YCTOMYUBOCTh B CUTYaTUBHO CJIOKHBIX UJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYaIIHSIX.

JIP 10 3abotsamuiics 0 3allUTe OKpYy)Kalolled cpelbl, COOCTBEHHONM U UyKOH
0€301acHOCTH, B TOM YHCIIe HU(PPOBOIA.

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS Y4YEOHOro NpelMeTa OTpa)xaloT OCBOCHHUE
00y4aroUMMUCs MEXIIPEIMETHBIX MOHATUIA U YHUBEPCAIbHBIX YueOHbIX AeiicTBul (YVY/]):

[To3naBarenbubie Y'Y /I, BKIIIOUAs:

MP 1 ba3oBrle n0cuueckue neNCTBUML:



YV]I 1 BbisaBiadTh kauecTBa, XapakKTEPUCTUKUM MATEMAaTUUYECKUX TMOHSATHM U OTHOLICHUH
MEX1y TOHATUAMU; (POPMYIUPOBATH ONPEICICHUS TOHITHIA.

VYV 2 VYcranaBnuBaTh CYIIECTBEHHBIM MPU3HAK KIACCH(PUKALNHM, OCHOBAaHUSA IS
000O0IIECHNS U CPAaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIIM3A.

YV 3 BbIABAATE MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, ITPOBOAUTH AHAJIOTHH, BCKPBHIBATH
B3aUMOCBSI3HM U IPOTUBOPEUNs B (PaKTaX, JAHHBIX, HAOIIOICHUAX U YTBEPKICHUAX; MTPEAJIaraTh
KPUTEPUH JJIS BBISBICHHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA.

YV 4 Bocnpunumarb, (GOpMyIHpOBaTh U  MPeoOpa3oBBIBATh  CY>KICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIC U OOIINE; YCIOBHBIE.

YYJI 5 Jlenatb BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUECHHH, YMO3aKJIFOUEHUH IO aHAJIOTUH.

YV 6 IIpoBOguTh CamMOCTOSATEIBHO [OKAa3aTeJIbCTBA MATEMATHYECKUX YTBEPKICHUMN
(npsiMble ¥ OT TPOTUBHOIO), BBICTpAUBATh AaPTyMEHTAIMIO, MPUBOJIUTH TPUMEPH U
KOHTIIPUMEPBI; 000CHOBBIBATH CYKJICHUS U BHIBOJBI.

YV 7 BeiObupats crioco0b pelieHus: yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BbIOMpAaTh HauOoJee MOAXOASAIMA C YYETOM CaMOCTOSITENBHO BBIIEIEHHBIX
KpUTEPHUEB).

MP 2 6a3oBbI€ uccireoosamenbckue NEUCTBUS:

YV /I 8 cnionbs30BaTh BONPOCHI KaK UCCIIEIOBATEIBCKANA HHCTPYMEHT ITO3HAHUS.

YV 9 ®opMynupoBaTh BONPOCH, (PUKCHPYIOLIME MPOTHBOpPEUYHE, MpoOIemMy,
yCTaHaBIIMBasi ICKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATh CBOIO MO3ULIUIO,
MHEHHE.

YV 10 I[IpoBoauTh CAaMOCTOSITENBHO CIJIAHUPOBAHHBINA HSKCIIEPUMEHT, UCCIEAOBAHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHu4ecKoro oOOBbEeKTa, TMOHATUSA, MPOUEAYyphl, IO
BBISIBIICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMHU, MOHATHUAMH, MPOIEAYypaMHu, HCIOIb30BaTh
pa3JIMYHbIE METO/IBI.

YV 11 CamoctostenbHo (GopMyIupoBaTh OOOOIIEHHS W BBIBOALI MO pe3ysbTaTaM
MPOBEAEHHOIO HAOJIOJEHUS, HCCIEAOBAHMS, OLEHUBATh JIOCTOBEPHOCTH IMOJIYYEHHBIX
pe3yabTaTOB, BBIBOJOB M 00OOUIEHUH, MPOTHO3MPOBATH BO3MOXKHOE HMX PA3BUTHE B HOBBIX
YCIIOBUSX.

MP 3 6azoBbie ymerus pabomams ¢ uHpopmayueu:

YV 12 Beibupars uH(QOpMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATh U
UHTEPOPETUPOBATh  MH(POPMALIMIO  Pa3IMYHBIX BUAOB W (opM  mpeacTaBiIcHUS;
CUCTEMATU3UPOBATh M CTPYKTYpUPOBaTh HWH(OpPMAIKIO, TPENCTAaBIATh €€ B Pa3TUYHBIX
dbopmax.

YV ]I 13 OnenuBath HaAEKHOCTh HHPOPMAIIUU TI0 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM
KpUTEPUSIM, BOCIIPUHUMATh €€ KPUTUYECKHU.

YV 14 Boiasnare nedurutsl nHQOpMaIvy, JaHHBIX, HEOOXOMMMBIX JJIS OTBETAa Ha
BOIIPOC U JUISl pELIECHUS 3a/1a4u.

YV 15 AnanuzupoBaTh HH(GOPMAIIUIO, CTPYKTYPUPOBATH €€ C MOMOIIBIO TAOJIHUI] U CXEM,
0000111aTh, MOIETUPOBATh MATEMATHUYECKH: JI€JIaTh YEPTEKHU U KPATKHUE 3aMHCH IO YCIOBHUIO
3a/1a4u, 0TOOpaKaTh rpadUUeCcKy, 3aUChIBATH C MOMOIIBI0 (hOPMYIIL.

YV 16 ®opmynupoBarh MpsiMble U OOpaTHBIE YTBEPKACHHS, OTPHUIIAHUE, BBIBOJIUTH
CJIEJICTBHSI; pacIO3HABATh HEBEPHBIE YTBEPKACHUSI U HAXOAUTH B HUX OIIMOKHU.



YV 17 IlpoBoauTh  MaTeMaTUYECKHWE  OKCIEPUMEHTHI,  pelmarh  3aJayu
HCCJIEI0BATENBCKOTO XapaKTepa, BBIIBUIATh MPEANOJI0KEHUS, T0KA3bIBaTh WIH OIPOBEPraTh
WX, IPUMEHSS] HHIYKLHIO, TI€TyKINIO, aHAJOTUI0, MATEMATHYECKUE METOIbI.

YV 18 Co3naBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE MaTepHalbl C HUCIOJIb30BAHUEM
BO3MO>KHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB U O0OJIAYHBIX TEXHOJIOTHUM, UCIIOJIb30BATh
Ta0IMYHbIE 0a3bI JAHHBIX.

YV ]I 19 Ucnons30BaTh KOMIBIOTEPHO-MATEMAaTHIECKHUE MOICIH JIJIsl aHATIN3a O0BEKTOB U
IPOLIECCOB, OILICHUBATh aJEKBATHOCTh MOJIENU MOJIETUPYEMOMY OOBEKTY WM MPOLEcCy;
NPEACTABIATH PE3YJIbTAThl MOJAEIUPOBAHUS B HATJISIIHOM BUJIE.

KommynukatuBubie Y'Y /], BKiroyasi:

MP 4 6azoBbie ymerus oowerus:

YV ]I 20 Bocnpuaumats U GOpMyIUPOBATH CYXKACHHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX.

VYV 21 B xone oOcyxaeHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIa€MOH TEMBI,
npoOJemMbl, peniaeMoil 3aJaud, BbICKA3bIBaTh WJECH, HAICJICHHBIE HA IIOMCK pPEIICHMUS;
COCTABJISITh CBOM CYXACHUS C CYKICHUSMU JPYTUX YYACTHUKOB AUAJIOra; B KOPPEKTHOU opme
(bopMyIupOBaTh Pa3HOTIACHS U BO3PAXKEHHUS.

YV]I 22 IlpencraBnath JOTHUKY PEHICHUS 3aJayd, [0Ka3aTEIbCTBA YTBEPKICHHUS,
pe3yabTaThl U XOJ AKCIIEPUMEHTA, MCCIEIOBaHUs, MPOEKTa B YCTHOM M NMUCBMEHHOU (opme,
MOJAKPEIIAsl TOSCHEHHUSIMH, OOOCHOBAHMSIMU B BepOAIbHOM U TpadHUuecKOM BHIE;
CaMOCTOSATENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C€ YYETOM 3ajlad MPE3CHTAMH U
0COOEHHOCTEH ayTuTOPHUHU.

YV 23 VYyactBoBaTh B rpynmnoBbix (opmax paboTbl (0OCykaeHus, oOMEH MHEHHIA,
«MO3TOBOHM IMITYypM» M APYTHE), UCHOJIb3YsS MPEUMYIEeCTBA KOMAHIHONW W WHIAMBUIYaJTbHON
paboThl TMpHU pelieHUuH Y4YEOHBIX 3a]ad; IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPalOTHI,
pacnpenensiatb BUAbI pabOT, JOTOBApPUBATHCSA, OOCYXKIaTh MPOIECC M PE3yJNbTaT padOThI;
0000111aTh MHEHUST HECKOIBKUX JIFOACH.

YV ]I 24 BeosHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOM JIEUCTBHS C IPYTUMHU
YIEHAMH KOMAaHJbl, OLIEHUBATh Kaye€CTBO CBOETrO BKJIaJa B OOLIMU MPOAYKT MO KPUTEPHUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

Perynstusnsie YV /I, BKItouas:

MP 5 GazoBbi€ yMeHUs camoopeanu3ayuu:

YV 25 CocraBnarh IjiaH, alrOpUTM PELICHUs 3aJaydd, BHIOMPATh CHOCOO pelIeHus ¢
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH M KOPPEKTHPOBATh C YUETOM
HOBOM MH(pOpPMAIIUH.

YV 26 IlpeaBuners TPYyAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IMpPU PEIICHUU 3a]ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEHCTB, JIAHHBIX, HAWIEHHBIX
OLIMOOK.

MP 6 6a30BbIC yMeHUA CAMOKOHMPOTSL, NPUHAMUS CeDsl U OPYIUX:

YV ]I 27 Brnagets HaBbIKaMH MMO3HABATEIbHOU pediIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U pe3yJibTaTa PEeIIeHHs] MaTeMaTHUYeCKOM 3a1auu.



YV 28 OueHuBaTh COOTBETCTBUE pe3yjibTaTa LIEM U YCIOBUSM, MEpy COOCTBEHHOMU
CaMOCTOSITENIbHOCTH, 3aTPYyAHCHUS, Ne(PUIINUTHI, OMUOKH, MPHUOOPETEHHBIA OIBIT, OOBACHATH
MPUYHMHBI JOCTUKEHUS WU HE TOCTUKEHUS PE3YNIBTATOB JEATEIbHOCTH.

CoBmecTHas ACATCILHOCTD Kak Y'Y Jl, BKIItoJas:

MP 7 6a30BbIC yMeHUs COBMECMHOU OesIMeTbHOCMU:

YV 29 IlomnmaTe M HUCIIONB30BaTh IMPEUMYIIECTBA KOMAaHAHOM M WHAWBHIYAIbHON
paboTHI.

YVJI 30 Ilpunumarb 1EId COBMECTHOM  JEATEIbHOCTH, OpPTraHU30BbIBaThH U
KOOPAWUHUPOBATh NIEUCTBUSA MO €€ OCTMIKEHHIO: COCTABJATH IUIAH ACHUCTBHM, pactpencssiTh
pOJIK ¢ Y4ETOM MHEHUHN YUYaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI.

YV 31 KoopauHupoBaTh U BBINOJIHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUSI.

VYV 32 OcywmecTBisATh NO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

[IpeameTHbIEC PE3yNbTATHI OCBOCHUS Y4EOHOr0 MpeaMeTa 00eCIeuynBarOT:

[TIP1 YmMeHnue omnepupoBaTh MOHATHUSIMH: ONPEACICHHE, aKCMOMA, TEOPEMa, CIEIICTBUE,
CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU; YMEHUE (POPMYIHPOBATH
o0paTHOE W MNPOTUBOMNOJOXKHOE YTBEPKICHUE, MNPUBOAUTH MPUMEPHl M KOHTPIPHUMEDSI,
MCIIOJIb30BaTh METOJ MaTeMaTU4YEeCKON MHAYKIMH; IPOBOJIUTH JOKa3aTeNIbHbIE PacCyKICHUS
IIPU PELIEHUH 3a]1a4, OLIEHUBATh JIOTHYECKYIO MPABUIIBHOCTh PACCYKIACHUM.

I[IP 2 YMeHue omnepupoBaTh MOHATHAMH: MHOKECTBO, IOAMHOYKECTBO, OIEPALMHA HAJ
MHOXXECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Uil ONUCAHUs
peaJIbHbIX MPOLECCOB U SIBJICHUIN M MpH pEIIeHWU 3aJad, B TOM YHUCIIe U3 JAPYTUX Y4eOHBIX
IIPEMETOB.

[1P3 Ymenue omepupoBaTh MOHATUSIMH: Tpad, CBA3HBIA Tpad, nepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMuHbIMH CIOCOOAMH; HCIIOJIb30BAThH
rpadsl IpU peLICHUH 3a]1ay.

[IP 4 YMeHue cBOOOAHO OMEPUPOBATH MOHSATUSMU: COUYETAHHE, MEPECTaHOBKA, YHUCIIO
COUETAaHUW, YMCIIO TMEepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSATh KOMOWHATOpPHBIE
(baKTbl U pacCyACHUS JJI PEIICHMS 3aad.

IIP 5 YMenue onepupoBaTh MOHATUAMHU: HATyPAJIbHOE YMCIIO, LIEJIOE YHUCIO, OCTATOK IO
MOAYJII0, PAlMOHAIIBHOE YHUCIO, UPPALMOHATIBHOE YMCIIO, MHOXKECTBO HATYypPaJIbHBIX, LIEJIbIX,
palMOHAIBHBIX, JACHCTBUTENBHBIX YHCEN, YMEHHE UCIOJIb30BaTh MPU3HAKU JIETUMOCTH,
HaMMCHBIUKA OOIIMIA JeUTeIh W HauMEHbINEe oO0Iee KpaTHOe, anroput™ EBknmmma mpu
pELIEHUH 337a4; 3HAKOMCTBO C PAa3JIMYHBIMU O3ULMOHHBIMH CUCTEMAMU CUHUCIICHUSI.

[IP 6 YmeHue cBOOOIHO ONEPUPOBATH MOHSATHUSAMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
KOPEHb HATypaJIbHOM CTENEHH, CTENEeHb C pPAlMOHAJIBHBIM II0KAa3aTEEeM, CTENEHb C
JIeHCTBUTENBHBIM (BEILIECTBEHHBIM) IOKa3aTejeM, Jorapupm dYHcia, CHHYC, KOCHHYC, U
TaHI€HC POU3BOJIBHOTO YUCIIA.

I[IP 7 VYmenue omnepupoBaTh MOHSITUSMU: TOXKIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUE,
ypaBHEHHUE, HEPABEHCTBO, CHUCTEMa YpPaBHEHUW M HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHMHI,
HEpPaBEHCTB M CHUCTEM, pallMOHAJbHbIE, HUppalMOHAIbHbIC, [OKa3aTeIbHbIC, CTENEHHBIE,
norapuMuUyecKre, TPUTOHOMETPUUYECKUE YpPABHEHMs, HEPABEHCTBA M CHUCTEMbI; YMEHHUE
pelmaTh ypaBHEHHMs, HEPABEHCTBA M CHCTEMBI C IMOMOIIBIO PA3JIUYHBIX MPUEMOB; pEIIATh



YpaBHEHUs, HEPABEHCTBA U CUCTEMbI C IapaMETPOM; IPUMEHSTh YPaBHEHMsI, HEPABEHCTBA, UX
CHUCTEMbI ISl PEIICHUS MaTeMaTHYeCKHX 3a/Jad MU 3a7ad U3 Pa3jIMuHBIX 00JIacTel HAyKH U
pEATbHOM KU3HMU.

[1P 8 Ymenue cBOOOIHO OMEpUPOBATH MOHATHIMHU: TpaPuK QyHKIIUHU, 0OpaTHas QyHKIHUS,
KOMMO3UIMS (PyHKUMN, TuHEHas QyHKUMA, KBagpaTudHas (QyHKIMs, CTeneHHas QYHKIUS C
[EeJbIM TIOKa3aTeleM, TPUTOHOMETpUuYeckue (yHKIUU, OOpaTHble TPUTOHOMETPHUUECKHE
byHKIIUYM, TTOKa3aTeNlbHas U Jorapupmudeckas GyHKIUN; YMEHUE CTPOUTH rpapuKu (PyHKIUH,
BBINOJIHATH NPeoOpa3oBaHusl rpauKoB (QPYHKIMI; YMEHUE HCIIONb30BaTh rpaduku QyHKIMNA
Ul WU3Y4YEHHs] NPOIECCOB U 3aBUCHUMOCTEH IMpU PEIICHUWH 3alad M3 APYTUX Y4eOHbIX
IPEIMETOB U U3 PEaIbHOM JKU3HHU; BbIpaXKaThb (POpMyJIaMU 3aBUCUMOCTH MEXIY BEIMYMHAMUY;
yMEHHE CBOOOJHO ONEPUPOBATh MOHATHUSA: YETHOCTh (DYHKUMH, MEPUOJUYHOCTh (YHKIUH,
OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (YHKIUH, IKCTPEMyM (QYHKIMH, HauOoJbLIee U
HauMEHbIIEEe 3HAUYEHHUA (QYHKIMM Ha TPOMEXKYTKE; YMEHUE IPOBOAUTH HCCIEIOBAHNE
GyHKIIUM; YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpaduku (YHKIMA A pelieHus: ypaBHEHUH,
HEPAaBEHCTB U 3aJ]ad C MapamMeTpaMu; W300pakaTb HA KOOPAWHATHOW TUIOCKOCTH MHOKECTBa
pEelIeHN YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

I[IP 9 VYwmenue cBOOOJHO  OMNEPUPOBATH  MOHSATUAMH:  IOCJIEAOBATEIBHOCTD,
apudmeTrnyeckass TPOTpeccusi, TEeOMETpUYecKas Mporpeccusi, OECKOHEUYHO YyOBIBaromas
reoMeTpuueckas MpOrpeccusi; yMEHHE 3aJaBaTh IOCIEI0OBAaTEIbHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (GOPMYIL.

[1P 10 YMmeHnue onepupoBaTh MOHATUSMU: HENPEPBIBHOCTh (PYHKIIMU, aCUMITOTHI Fpaduka
GbyHKIMH, TIepBas U BTOpas NPOU3BOAHAA (YHKIUH, FEOMETPUUECKUNA M (PU3UUECKHUI CMBICIT
IIPOM3BOJHOM, MEpBOOOpa3Hasi, OMNPENCIEHHbIN HMHTErpaj; yMEHHE HaxOIUTh aCUMITOTHI
rpaduka (QyHKIMHM; YMEHHE BBIYUCIATH MPOU3BOJHBIE CyMMbI, IPOU3BEIEHUS, YaCTHOTO U
KOMITO3UIIMK (DYHKIIMM, HAaXOJUTh YypaBHEHUE KacaTelbHOM K rpaduky (YyHKIMH, yMEHUE
MCIOJIb30BaTh TMPOU3BOJHYIO ISl MCCIENOBaHUS (DYHKUMH, Ui HAXOXKIEHUS HAWITYYIIEero
pEIIeHNs B TPUKIAIHBIX, B TOM YHCIIE COLMATBHO-IKOHOMUYECKUX B (PU3NUECKHX 3a7a9ax, JJIs
OTIpE/ICTICHUS] CKOPOCTH M YCKOPEHUS; HAXOAWTh IJIOMEAAN U OO0BEMBI (PUTYp C TOMOIIBIO
WHTETpaNa; TMPUBOAWTH TPUMEPHl MAaTEMaTHYECKOTO  MOJICITUPOBAHUS C  IOMOIIBIO
b depeHunanbHbIX ypaBHEHUH.

I[IP 11 VYmenue onepupoBaTh NOHATUAMH: KOMIUIEKCHOE YHUCIO, COIPSIKEHHbBIC
KOMIUIEKCHBIE YHCJIa, MOIYJIb M apTYMEHT KOMILJIEKCHOTO YKciia, GopMa 3amici KOMIUIEKCHBIX
gyrcen (TreoMeTpuyecKas, TPUTOHOMETpHUecKas M anredpandeckas); yMEThb MPOU3BOIUTH
apumeTnyecKkue NeUCTBUS C KOMIJIEKCHBIMHM YHCIIaMU; PUBOAUTH MPUMEPHI UCIIOJIb30BAHNUS
KOMIUIEKCHBIX YHCEIL.

[1P 12 Ymenne cBOOOTHO OmepupoBaTh MOHATUSMU: CpeHee apudMeTuIecKoe, MeIMana,
HauOoJblllee M HAaWMEHbIIee 3HAYEHUS, pa3Max, AMCIEPCHUs, CTaHAAPTHOE OTKIOHEHHUE IS
OMHCAaHUsl YUCIIOBBIX JAaHHBIX; YMEHHUE HUCCIEN0BAaTh CTATUCTUYECKUE JaHHbBIE, B TOM YHCIE C
NPUMEHEHHEM TrpapUuecKuX METOJOB M JJIEKTPOHHBIX CPEICTB; Ipaduuecku HCCIeIoBaTh
COBMECTHBIE HaOIIOICHNS C TIOMOIIBIO TUarpaMM PAacCEUBAHUS U JIMHEWHON pEerpeccui.

[IP 13 VYmeHue HaxoIWUTh BEPOSITHOCTU COOBITHI C HCHOJNB30BAHUEM TIpadUUECKUX
METOJIOB; TMIPUMEHSTh JIJISl PEIICHUs 33a7a4 POPMYJIbI CIOKEHUS U YMHOXKEHUSI BEPOSITHOCTEH,
dbopmyty moJIHOM BeposiTHOCTH, (popmyny bepHysiu, komOuHaTOpHBIE (AaKThI U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTU PEAJbHBIX COOBITUI; YMEHHE ONEpUPOBATH NOHATHUAMU CllydaiHas



BEIMYMHA, PACIPEICICHUE BEPOSTHOCTEM,  MAaTeMaTU4YeCKOe OXHUIAHUE, OUCHEPCHS U
CTaHJIaPTHOE OTKJIOHCHHE CIy4YyallHOW BETUYMHBI, (YHKIMH pPACHpEICNICHUsS W IUIOTHOCTHU
PAaBHOMEPHOT0, IOKA3aTEIbHOTO M HOPMAJIBHOTO paCHpEeAeSICHU; YMEHHE HCIOIb30BATh
CBOMCTBa M3YyYEHHBIX PAaCHpEeeIeHUI JUIsl PEIICHUs 3a/1a4; 3HAKOMCTBO C MOHATHSMH: 3aKOH
OOJBIIMX YHCEN, METOJbl BHIOOPOYHBIX HCCIECIOBAHMI;, yMEHHE TMPUBOAUTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIMX YKCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX.

I[IP 14 VYwmenuwe cBOOOAHO ONEPUPOBATh MOHATHAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YIoOJI, JBYI'PAHHBIA YIoOJ, TPEXTPaHHBIA YIoOJ,
[EPECEKAIOIINECS, IapajuIeIbHbIle M CKPEIUMBAIOIIMECS IIPSAMBIE, MapajuIeIbBHOCTh U
NEPIEHAUKYJIIPHOCTD NPAMBIX M IUNIOCKOCTEH, YIOJI MEXKIY MPSAMBIMHU, YTOJI MEXKIY NPAMOU U
IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMHM; YMEHHE HCIOJIb30BaTh IIPU PEIIECHUU 3a/1ady
U3y4YeHHblE (DAaKTbl M TEOPEMbl IJIAHUMETPUHU; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB B
OKPY’KalIlleM MHpE; YMEHUE ONEpPUpPOBaTh IOHATUSMU: MHOTOTPAaHHUK, CEYEHUE
MHOTOTPAHHMKA, MPAaBUJIbHBII MHOTOIPAHHMK, MpU3Ma, NUpamuaa (urypa U HOBEPXHOCTh
BpalleHus, MWIMHIpP, KOHYC, Iap, cdepa, pa3BEPTKa IMOBEPXHOCTHU, CEUYEHHUS KOHyca U
HWJIMHIpA, NapajuleJbHbIE OCH WIM OCHOBAHHWIO, CEYEHHE IIapa, IUIOCKOCTh, Kacarolascs
cheppl, UWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOTOTPaHHHKA, H300paxaTh
MHOTOIPAHHHUKH, (PUTYpbl U MOBEPXHOCTU BPAILIECHUSA, UX CEUYEHHS, B TOM YHCIIE C MMOMOIIbIO
ANIEKTPOHHBIX  CPEACTB; yMEHHE MPUMEHSTh CBOWCTBA TIE€OMETPHYECKUX  (uryp,
CaMOCTOATENbHO (POPMYJIUPOBATh OINPEACICHUS M3Yy4YaeMbIX (UTYp, BBIIBUIaTh THIIOTE3BI O
CBOMCTBAX U MPHU3HAKaX F€OMETPUUYECKUX (UTyp, OOOCHOBBIBATh WJIM ONPOBEPraTh UX; YMEHUE
IPOBOAMTH Kiaccu(ukanuio GUryp Mo pa3iuyHbIM TNPU3HAKAM, BBINOJHATH HEOOXOIUMBIE
JOTIOJTHUTEIIBHBIE TOCTPOEHUS.

[P 15 YMenue cBOOOAHO OMEpPUPOBATH MOHITHAMU: TUIOMIAIb (GUTYPBI, 00BEM (DUTYDHI,
BEJIMYMHA YIJIA, PACCTOSHHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY MNPSIMBIMH,
paccTosiHue MEXIy IUIOCKOCTSIMH, IUIoWaab cdeppl, IUIOMAAb MOBEPXHOCTH MHUPaMHIBbI,
MPU3MbI, KOHYCa, IWIMHIAPA, 00bEM KyOa, MPSMOYTOJIbHOTO MNapajlielenuneaa, MupaMu/bl,
MPU3MBI, [IWJIMH]pa, KOHYCAa, IIapa; yMEHUE HaXOJUTh OTHOUIEHUE 00BEMOB MOJIOOHBIX PUTYD.

[P 16 YMeHue cBOOOJHO ONEPUPOBATH MOHIATHAMU: JABHXKEHHE, apaJIEIbHBIA IEPEHOC,
CUMMETpPHS Ha IUIOCKOCTU U B MPOCTPAHCTBE, MTOBOPOT, MPeoOpa3oBaHue Mo100us, moJo0HbIe
(Gurypsl; yMeHUE paclio3HaBaThb paBHblE W MOJOOHBIE (PUTYpbl, B TOM 4YHCIE€ B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIOIb30BaTh TI'€OMETPUYECKHE OTHOILIEHHUS, HAXOJIUTh
reOMETPUYECKUE BEIMYUHBI (IUIMHA, YTOJI, IJIOMab, 00bEM) IIPHU PEIICHUU 3a7a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB U U3 PEAIbHOM JKU3HH.

[1P 17 Ymenue cBOOOIHO OTIEpUPOBATH MOHATUSMU: MPSIMOYTOIbHAS CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIAMHATHI TOYKH, KOOPJWHATHI BEKTOPA, CYMMa BEKTOPOB, MPOU3BEACHUE BEKTOpA
Ha 4YHUCJIO, paslio)kKeHHWE BeKTopa Mo 0a3ucy, CKaJIIpHOE MPOU3BEICHUE, BEKTOPHOE
IIPOU3BEJEHUE, YTOJI MEXIY BEKTOPAMHU; YMEHHE HCIIOIb30BAaTh BEKTOPHBIA U KOOPAWHATHBIN
METOJl JUIsl PpELICHUs TEeOMETPUYECKHMX 3aJad M 3a7ad JpYrux Yy4eOHbIX MPEIMETOB;
ONEPUPOBATh MOHATUAMH: MaTpula 2xX2 U 3X3, ONpeAcNHuTENlb MaTPHULbl, T€OMETPUYECKUI
CMBICJI OTIPEETUTEIIS.

[P 18 YMeHue mMonenupoBaTh peaibHble CUTYallMM Ha SI3bIKE MAaTEMAaTHUKH; COCTaBIISATH
BBIDAKCHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHMIO 33Ja4, HCCIEIOBATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM allapara ajare0pbl, HHTEPIPETUPOBATh MOTYUYEHHbIN



pe3yJbTaT; CTPOUTh MAaTEMAaTUYECKHE MOJEIH C TOMOINBI0 TEOMETPUUYECKUX TOHITHHA H
BEJIMYWH, PENIaTh CBS3aHHBIC C HUMHU MPAKTHUECKHE 3a/1aud; COCTaBIATH BEPOSTHOCTHYIO
MOJCIIb W WHTEPIPETHPOBATH TOJYYCHHBIH pe3yJbTaT; peniaTh TMPUKIATHBIC 3a1a4qu
CpPEeICTBAMH MAaTEMaTHYECKOTO0 aHajiu3a, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
(hU3UIECKOTO XapakTepa.

[1P 19 Ymenue BoIOMpATh TOIXOSAIINNA METOT AJIsl PEILICHUS 3a7aui; TOHUMaHNe 3HAYMMOCTH
MaTEMAaTUKHU B U3yYEHUH MPUPOHBIX U OOILIIECTBEHHBIX MPOIIECCOB U SIBJICHUI; yMEHUE
pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMEHHUE NIPUBOJIUTH IPUMEPBI
MAaTEMATUYECKUX OTKPBITUA POCCUUCKON U MUPOBOM MATEMATUUECKOU HAYKH.
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CooTHOIIIEHNE JTUYHOCTHBIX, METANpPEeIMETHBIX U MPEIMETHBIX PE3YyJIbTAaTOB OCBOCHHSI
yueoHoro npeamera YI1.04. Matemarrka
B KOHTEKCTE MOATOTOBKHU K (POPMUPOBAHUIO U PA3BUTHUIO OOLTNX KOMIETCHIIHIA,
npeaycMmoTperHsix PI'OC CIIO

Kon u HanmeHoBaHue (pOpMHUPYEMBIX [Tnanupyemblie pe3ynbTaThl OCBOCHHSI YIeOHOTO MpeaMeTa
00X KOMIETEHIIHHA JIM4HOCTHBIE pe3yabTaThI [IpenmeTHbIE
MerarnpeaMeTHbIE Pe3yIbTaThl
OK 01. BsiOupathb criocoObI pemeHus JIP 4 P 1-T1IP 19
3a/1a4 nmpodeccruoHaIbHOM MPI1, MP 2

ACATCIIbHOCTU MPUMCHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

OK 02. Ucnonp3oBaTh COBpEMEHHBIE JIP 4 I1P 7, ITP 8, I1P
CpeACTBa MOUCKA, aHaIM3a U MP 3 16
WHTEpIpeTauu HHHOPMALIUU U
MH(pOPMAIIMOHHBIC TEXHOJIOTHH JJIS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOM

JeSITeIbHOCTH
OK 03. [InanupoBaTh u JIP 4 IIP 7, IIP 14,
peaTM30BbIBaTh COOCTBEHHOE MP 5, MP 6 [P 17

npodecCHOHATBHOE U IMYHOCTHOE
pa3BHUTHUE, TPEANPUHIMATEIHCKYIO
JeSTeTbHOCTh B TPO(PECCUOHATBHOM
cdepe, UCIIOIH30BATH 3HAHHS 1O
(UHAHCOBOW TPAMOTHOCTH B
Pa3NUYHbBIX KU3HEHHBIX

00CTOSITENILCTBAX

OK 04. DddextuBHO JIP 2, JIP 3, JIP 7 ITP 6, ITP 8, ITP
B3alMO/ICIICTBOBATH U pabOTaTh B MP 7 13,
KOJUIEKTHBE U KOMaHJE

OK 05. OcymiecTBasTh JIP 3 IIP 12, I1P 14
YCTHYIO Y IUCEMEHHYIO MP 4

KOMMYHMKAIMIO Ha TOCYAapCTBEHHOM
a3bike Poccutickon Denepanuu ¢
Y4eTOM OCOOCHHOCTEN COIUATBHOTO U
KYJIbTYPHOI'O KOHTEKCTA

OK 06. IIposBIsATH TpaXKIaHCKO- JIP 1,JIP 2, JIP 3, JIP 9 I1P 13, I1P 17,
MaTPUOTUYECKYIO TIO3ULHIO, ITP 19
J€MOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHNE HA OCHOBE TPaJUIIMOHHBIX
00I1eueI0BEYECKUX 1IEHHOCTEH, B TOM
4HCJIE C Y4ETOM TapMOHU3AINH
MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HbBIX OTHOIIEHUH,
MPUMEHSTh CTaHIapPThI
AHTUKOPPYILMOHHOIO NIOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXpaHEHUIO JIP 1, JIP 2, JIP 10 IIP 10, IIP 16
OKpYKaroIlen CpeIbl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMaTa,
MIPUHIIMITBI OEPEKITMBOTO
IPOU3BOJICTBA, 3P (HEKTUBHO
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JIENCTBOBAThH B UPE3BbIYaNHBIX
CUTYaLUsX

1.4 KonudecTBO 4acoB Ha OCBOCHHE paboyeil mporpamMmbl, OYHON (HOPMBI O0YUEHHUS:
- MakcumanpHas yueOHas Harpy3ka odydaromierocs — 251 gac,

- O0s3aTenbHas ayAuTOpHAs yueOHas Harpy3ka oOyyatomierocs — 234 yaca,
B TOM YHCIIE:

- TeopeTudeckoe ooydenne — 176 4acos;

- MpaKTUIECKHUE 3aHATHS — 58 Jaca;

- KOHCYJIbTAIIH — 5 9acoB;

- [IpomexxyTounast arrectamnus: B popme 3k3ameHa — 12 gacos.

1.5 WUcnonb3yembie METOABI OOYUYEHUS:
1.5.1 [TaccuBHBIE: JIEKIHS, AEMOHCTPALMS, OIIPOC.

1.5.2 AKTUBHBIE W WHTEpPAKTUBHBIC: TBOPYECKOE 3aJaHue, paboTa B MallbIX TIpynmax,
npo0JsieMHast JIeKIUs, TOATOTOBKA MPE3EHTAINH, TUCKYCCHSI, METOJl IPOEKTOB, TECTUPOBAHUE.
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2 CTPYKTYPA U COJIEP’)KAHUE PABOYEI ITPOT PAMMGBI

2.1 O6wrem pabodeil mporpaMMbl y4eOHOTO MPEAMETa W BUABI y4eOHOH pabOThl OYHOU
dbopmbl 00ydIeHUS

Bun yueGHO# paboThI O0beM yacoB

MakcumanbHas yueOHast Harpyska (Bcero) 251
O0s13aTenbHas ayIuTOpHas yueOHasi Harpy3ka (Bcero) 234
B TOM YHCIIE:

TeopeTudeckoe o0ydeHue 176
NPaKTUYECKHE 3aHITUS 58
KOHCYJIbTallu! 5
[TpomexyTouHas aTTeCTanus 10 y4eOHOMY IpeaMeTy B (popme IK3aMeHa 12

13



2.2 TemaTu4ecKuil TIaH U coJiepKaHue pabodeil mporpammel yueOHoro npeameta Y11.04. MaremaTtuka, ouHol hopMbl 00yUeHUs

Konuuec | ®opmupyembie
HanmenoBanue Ne
Copneprxanue MaTepuala, IpaKTHUECKUE 3aHITUs TBO pe3yJIbTATHI
pa3JesnoB U TEM 3aHATHUS
4acoB OCBOEHUS
1 xkypc, 1 cemectp
MakcumanbHasi yueOHast Harpy3ka — 106 yacoB
O0s3arenbHas ayJuTOpHas ydeOHast Harpy3ka (Bcero) — 96 yacoB B TOM 4HCII€:
TeopeTuieckoe o0yueHue — 76 qacos
npakTuueckue 3anarus — 20 yacos
KOHCYJIbTaluu — 4 yaca
IPOMEKYTOUYHAs arTecTanus — 6 yacoB

Pasnen 1. KopHu, crenenu u iorapugmel 30
Tema 1.1. Kopau u Cogepxanue yueOHOro Marepuasa
CTEIIEHU 1 CremneHb ¢ 1eJbIM NIOKa3aTeJeM U eé CBOlCTBA. 2

2 IlonsiTHEe KOPHS N-CTeNEHM U3 1eHCTBUTEJIbHOI0 YN CJIA. 2

3 CBolicTBa KOPHS N-CTEIEHH. 2

4 CremneHu ¢ palMOHAJbHBIMH NIOKA3aTEJSIMHU, HX CBOHCTBA. 2

5 CTeneHH ¢ JelicTBUTEIbHBIMH MOKA3aTEJISIMH. 2
Tema 1.2. Jlorapudm | Conepkanue marepuana

6 Jorapugm. 2 JIP 2 - JIP 4, JIP

7 CBoiicTBa J0rapumMoB. 2 MP 1,7MP 2,

8 JecATHYHBIE U HATYPAJIbHBbIE JTOTApH(PMBI. 2 MP 7

[TpakTHyeckue 3aHATHs

9 ‘ IIpakTuyeckoe 3ansaTue Nel. Kontpossnas pabdora 1. 2 HP >, 1P
Tema 1.3. Copnepkanne yueOHOro MaTepuasa
ITpeoOpa3oBanue 10 IIpeoOpa3oBanne ajJredpandecKux BbIPaKeHHIA. 2
BBIPAKEHHUI 11 IIpeoOpa3zoBaHue palMOHAJIbHBIX BbIPAKEHHIA. 2

12 IIpeo0pa3zoBaHne HPPANMOHAJIBHBIX BbIPAKCHHUH. 2

13 IIpeoOpa3oBaHue CTENEHHBIX BbIPAKEHUI. 2

14 IIpeoOpa3oBanue Jorapu(pMu4ecKUX BbIPAKEHHU . 2

[TpakTHyeckue 3aHsATHs

15 \ IIpakTHyeckoe 3ansaTHe Ne2. KonTposibHas padora 2. 2
Pasnen 2. OCHOBBI TPUTOHOMETPUU 38
Tema 2.1. OcuoBuble | ConepxaHue yueOHOro MaTepuaa JIP 4
MIOHATHUSA 16 Pannannas mepa yrua. 2 MP 1-MP 3,
TPHUTOHOMETPHH 17 CHHYC, KOCHHYC, TAHT€HC H KOTAHI'€HC YHCJIA. 2 MP 5, MP 6




18 OcCHOBHbIE TPMTOHOMETPHYECKHE TOKIECTBA. 2 [P 1, I1P 7
19 @®opMyJbl IPUBEICHUS. 2
20 DopMYy.JIbl CJI0KEHHSI. 2
21 Dopmy.Jibl ABOIHOIO yIJia. 2
22 IIpeoOpa3oBanne CyMMbI TPUTOHOMETPUYECKUX QYHKIUI B IPOU3BEICHUS. 2
23 IIpeoOpa3zoBaHue Npou3BeeHN il TPUTOHOMETPHYECKUX (PYHKIHI B CYMMBI. 2
[TpakTHyeckue 3aHsTHS
24 IIpakTnyeckoe 3ansaTHe Ne3. @opMyJibl IPHBEICHUS. 2
25 IIpakTnueckoe 3ansaTHe Ne4. @opMyJIbl CI10KEHHUS. 2
26 IIpakTuyeckoe 3ausiTue NeS. @opmyJibl ABOMHOIO yIJjia. 2
27 IIpakTnueckoe 3ansaTue Ne6. IIpeoOpasoBanme  TPUIOHOMETPHYECKHX )
BbIPa:KeHUI.
Tema 2.2. Conepxkanue yueOHOro maTepuasa
Tpuronomerpuyecku 28 APKCHHYC, aPKKOCHHYC, APKTAHIeHC U APKKOTAHI€HC. 2
€ ypaBHEHHUS 29 IIpocreiiine TPUrOHOMETPHUYECKHE YPABHEHUS. 2
30 Metoabl pelieHHsI TPUTOHOMETPHYECKHX YPABHEHHIA. 2
31 OnHopoaHbIe TPUTOHOMETPHYECKHE YPABHECHHUSI. 2
IIpakTHyecKue 3aHATUS
32 IIpakTuyeckoe 3anaTHe Ne7. PemeHue mnpocrefilinX TPUTOHOMETPHYECKHX )
YPaBHEHHIl.
33 IIpakTnueckoe 3ansaTHe Ne8. Pemenue OAHOPOAHBIX TPUIOHOMETPHYECKHX )
YPABHEHMH.
34 IIpakTuyeckoe 3anaTue Ne9. Kontposabnas padora 3.
Pazgen 3. KommuiekcHble uncna 8
Tema 3.1. Cojnepkanne yaeOHOro Matepuana
KomriekcHele yncna 35 Auaredpanyeckasi popMa KOMILICKCHOTO YHMCJIA. 2 JIP 4
36 Tpuronomerpuyeckas popma 3anMcH KOMILIEKCHOI0 YHCJIA. 2 MP 1, MP 2
37 IlokazaTenbHas popMa 3aIIHCH KOMILIEKCHOI'O YHCJIA. 2 IP 11
[TpakTHyeckue 3aHsTH
38 ‘ IIpakTuyeckoe 3ausaiTue Nel(). /leiicTBUSI HAJl KOMILIEKCHBIMHM YHCJIAMM. 2
Paznen 4. @yHKIMH, X CBOWCTBA U rpad KU 20
Tema 4.1. CoiictBa | ComepxaHue yueOHOTO MaTepHaia JIP 2 - JIP 4, JIP
byHKIUN 39 IlonsiTHe pyHKIMH. 2 7
40 CaoiicTBa (pyHKIHH. 2 MP 1 -MP 3,
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41 Oo0paTHble pyHKIMHU, rpaduk 00paTHOH GYHKIUH. 2 MP 7
42 Caoxnasi pyHkuus (KOMIO3HLMS). 2 I1P 8
Tema 4.2. Copepxanue yaeOHOTro MaTepralia
CreneHusble, 43 OnpenesieHne creneHHo QyHKIUN, €€ CBOMCTBA M rpaduKu. 2
[I0Ka3aTeIIbHBIC, 44 Onpenenenue noka3atreJbHON (PYHKIHH, €€ CBOICTBA H rpaguK. 2
Jorapu(pMuUIecKue u 45 Onpenesenne jJorapugmudeckoii yHKIUN, €€ CBOMCTBA U rpaduK. 2
TPUTOHOMETPUYIECKHU 46 Tpuronomerpuyeckue PyHKIUH. 2
e QpyHKIHH 47 OOpaTHble TPUTOHOMETPHYECKHEe (PYHKIMH. 2
48 IIpeoOpa3oBanne rpaukos. 2
Hroro 3a cemectp: 96
TEOpEeTUYECKOe 00yueHue 76
IPAKTUYECKHUE 3aHATUS 20
KOHCYJIbTAIlU1 4
IPOMEKYTOUHAs aTTecTalus N0 yyeOHOMY NpeaMeTy B popMe IK3aMeHa 6
1 kypc, 2 cemectp
MakcumanbHas yuebHas Harpy3ka — 145 yacoB
OO6s3arenbHast ayquTopHas yueOHast Harpy3ka (Bcero)— 138 yacoB B TOM yucIe:
TeopeTnueckoe o0yuenue — 100 yacoB
MIpaKTUYECKHE 3aHATUs — 38 yacoB
KOHCYJIbTaluu — | yac
IPOMEXKYTOUHAas aTTectauus — 6 4acoB
Paszgein 5. YpaBHEeHMs M HEPABEHCTBA 28
Tema 5.1. CopneprkaHue yueOHOro MaTepuaa
YpaBHeHUs 1 PanmoHanbHbIC YPABHEHUSI M UX CHCTEMBI. 2
2 HppanuoHajbHble YypaBHEHHS U UX CHCTEMBI. 2
3 Iloka3aTenbHbIEe YPABHEHHS U HX CHCTEMBI. 2
4 JlorapugmMuyeckue ypaBHeHHs U UX CHCTEMBI. 2 MP ]11{)13[}) 3
5 OcHoBHbIE PUEMBI pellieHusl YPaBHEHHIA. 2 MP 5. MP 6’
6 PemieHue palMoOHAJIbHbIX 1 HPPALMOHAJIbHBIX YPABHEHHH M HX CHCTEM. 2 Hi’ 7
7 Pemenue noxkasarebHbIX, J0rapuMU4YeCKUX YPABHEHHH U UX CHCTEM. 2
ITpakTHyeCKUE 3aHATHS
8 \ IIpakTnueckoe 3ansaTue Nell. KourposabHas padora 4. 2
Tema 5.2. Copnepkanne yaeOHOro MaTepuana
HepaseHnctBa 9 PannoHanbHbIC HEPABEHCTBA. 2
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10 HppanuoHajbHble HEPABEHCTBA. 2
11 Iloka3aTesbHbIE HEPABEHCTBA. 2
12 JlorapugmMunyeckue HepaBeHCTBA. 2
13 MeTo1 MHTEPBAJIOB. 2

[TpakTHyecKue 3aHsATUs

14 | IIpakTuyeckoe 3ausiTue Nel2. Pemmenne HepaBeHCTB. 2
Paznen 6. Hayaja MaTeMaTHueCKOro aHaJIN3a 40
Tema 6.1. Copepxanne yueOHOro Marepuasa
[IpousBognas 15 IlocaenoBaTejibHOCTh. AprdMeTHYecKasi IPorpeccus. 2
16 I'eomeTpuueckasi nporpeccus. 2
17 IIpousBoaHas, eé reoMeTpUYeCKHil U (PU3HMYECKUH CMBICII. 2
18 IIpou3BoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX QYHKIIUIA. 2
19 IIpaBuia qudgepeHunpoBanus. 2
20 IIpou3BoaHas CJIOKHOM (PYyHKIMH. 2
21 IIpou3BoaHbIe BBICHIUX NOPSIKOB. 2
IIpakTHyecKue 3aHATUS
22 IIpakTuyeckoe 3anaTue Nel3. Haxoxaenne npou3BoAHbIX (PYHKIUI. 2
23 IIpakTnueckoe 3anaTue Nel4. HaxoxeHue Npou3BOAHBIX CJ0KHBIX (PYHKIHUIA. TP 1. JIP 2. JIP
24 IIpakTuyeckoe 3ansiTue NelS. Penmenue npuk/aaaHbIxX 3a1a4. 4 ’ TP 1 (’)
Tema 6.2. Cojnepkanne yueOHOro Matepuana MP, 1 MP 2
[Ipunoxenune 25 IIpumenenue NMpPoOU3BOAHOM JJISA MCCICI0BAHUA (PYHKIUI HA MOHOTOHHOCTH M 2 IIP 9 ’HP 10
MIPOU3BO/THOM TOYKH IKCTpPeMyMa. H’P 18 ’
26 Beinyk10cTh M BOTHYTOCTH KpuBOii. Touku nepernoa. 2
[TpakTHUecKue 3aHsTHSI
27 IIpakTnueckoe 3ansitue Nel6. IlpumeHeHMe NPOM3BOAHON K HCC/IEJOBAHMIO )
GyHKuum.
28 IpakTuyeckoe 3anaTue Nel7. KontposbHas padora S.
Tema 6.3. Unrerpan | ConepxaHue ydeOHOro MaTepHuasa
29 \ IlepBooOpa3Hasi U HeomnpeaeJeHHbIN MHTErpaJl. 2
[TpakTHyeckue 3aHsTH
30 IIpakTnyeckoe 3ansaTHe Nel8. BorunciieHne HeonpeaeJeHHOr0 MHTerpaJa. 2
31 OmnpenesieHHbIN HHTErpPaJl. 2
32 HaxoxaeHne HHTErpajia MeToA0M MOACTAHOBKH. 2

IIpakTHueckue 3aHsAThs
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33 IIpakTnyeckoe 3ansitne Nel9. IlpumeHeHHe OmNpeneIeHHOI0 HHTerpajia Jis

HAXO0KICHUSA TUI0IAAH KPUBOJUHEHHOM TpPanenun. 2
34 IIpakTnueckoe 3ansaTue Ne2(. Ilpumepsl NpuMeHeHUs1 MHTerpaja B (U3UKe U )
reOMeTpHH.
Pa3nen 7. OCHOBBI IUCKPETHOW MaTeMaTUKU 6
Tema 7.1. OcHOBBI Cogeprkanne yaeOHOro Marepuana
TEOPUU MHOKECTB U 35 IlonsiTHEe MHOKECTBA. 2 JIP 4
rpadoB 36 IonsaTune rpada. 2 MP 1, MP 2
IIpakTyeckue 3aHsATUs Ip 2, 11P 3
37 IIpakTnueckoe 3ansitue Ne2l. IlpuMeHeHue TeOpMH MHOMXKECTB M rpaoB npu 2
pPeLeHUH 3a/1a4.
Pazgen 8. KombunaTopuka, Teopusi BEpOITHOCTEH U CTATUCTUKA 20
Tema 8.1. Dnementsr | Conepskanue yueOHOTO MaTepuaa
KOMOWHATOPHUKH 38 OcHOBHbIE IOHATHS KOMOMHATOPUKH.
39 ®opmyaa ouaoma HeroTona.
[TpakTyeckue 3aHATHS
40 \ IMpakTuyeckoe 3ansaTue Ne22. Pemenne 3aaau. 2 JIP 1 - JIP 4, JIP
Tema 8.2. Dnementsl | Conepkanue yueOHOTO MaTepuaa 7 JIP 9
TEOPUHU 41 Onpenesnenue BepOSTHOCTH COOBITHS. 2 MP ’1 MP 2
BEPOSATHOCTEH 42 TeopeMbl C10KeHHA U YMHOKEHUA BEPOATHOCTEM. 2 MP 4” MP 7’
43 ®opmyJia NOJHOH BepPOSATHOCTH. 2 TP 4, TIP 12,
44 ®opmyaa bepuyuin. 2 IIP 13
[TpakTHUecKue 3aHsTHSI
45 IIpakTuyeckoe 3ansitue Ne23. PemieHue 3aa4 Ha HaXO0KACHHE BEPOAATHOCTH 2
coOBbITHS.
Tema 8.3. Copneprkanue yueOHOro MaTepuasa
OnucarenpHas 46 CayuaiiHble BeJIMYUMHBI. 2
CTaTUCTUKA 47 CraTucTHYecKHe MoKa3aTeyu. 2
Pazgen 9. 'eomeTpust 44
Tema 9.1. Ilpsimbie u | ConepxaHue ydeOHOro MaTepHrasa JIP 1 - JIP 4, JIP
IJIOCKOCTH B 48 IIpeaMer cTepeoMeTpHH. 2 9,JIP 10
MIPOCTPAHCTBE 49 ITapanjieJIbHOCTh M NEPHEHAUKYIAPHOCTh NPAMBIX H IIJIOCKOCTEH. 2 MP 1 - MP 6
50 IlepnieHAUKYJISIP M HAKJIOHHAS. 2 [P 1, ITP 14 -
51 J{ByrpaHHbIii yroJ. 2 ITP 17, 11P 19
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52 ‘ IIpeoOpa3zoBaHusi NPOCTPaHCTBA. 2
IIpakTHyeckue 3aHsATUs
53 IIpakTuyeckoe 3anaTue Ne24. Pemmenue 3aaau. 2
54 IIpakTnyeckoe 3ansaTue Ne25. KonrposabHas padora 6. 2
Tema 9.2. CopepxaHue y4eOHOT0O MaTepuaa
Koopmunater 55 IIpsimoyroJibHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 2
BEKTOpa 56 Pa3zjioskenne BEKTOPA 110 0a3ucy. 2
57 MaTpuubl 4 onipeeJTuTe U, 2
[TpakTHyecKue 3aHsATUS
58 IIpakTuyeckoe 3ansiTue Ne26. Pemenne 3aaau. 2
59 IIpakTuyeckoe 3anaTue Ne27. KonrpoJsbHas padora 7. 2
Tema 9.3. CoaeprxkaHue marepuana
MHoOrorpaHHuKu 60 MHOrorpaHHuK u ero jieMeHnTsl. [Ipu3ma. 2
61 Mapanaenenunen. Kyo. 2
62 IIupamuna. 2
63 Ceuenusi npu3Mbl, Ky0a, THPaAMHU/BI. 2
64 IIpaBujibHbIE MHOTOTPAHHUKH. 2
IIpakTyeckue 3aHsATU
65 IIpakTnueckoe 3ansitne Ne28. @opmy.bl IUIOIIAAW TOJHOH IOBEPXHOCTH 2
NpHU3Mbl, IapaJjuiejienunena, Kyda, nMpaMu/bl.
66 IpakTuyeckoe 3ansaTue Ne29. KourposbHasi padora 8. 2
Tema 9.4. Tena u Coneprkanue yueOHOr0o MaTepuana
MTOBEPXHOCTU 67 HuanHap 1 KoHYC. 2
BpaHICHHA 68 lap u cepa.
Tema 9.5. Copneprkanue yueOHOTo MaTepuaa
N3mepenus B 69 O0beM 1 ero uzmepenue. 2
reOMETPUHN
Hroro 3a cemectp: 146
TEOpeTHYEeCcKoe 00yUeHne 100
MPAKTUYECKUE 3aHATHS 38
KOHCYJIbTalluu 1
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[TpomexyTouHas arTecTanus o yueOHOMY MpeaMeTy B popMe IK3aMeHa 6
Htoro no yuebHOMY npeMeTy 251
TeopeTtnueckoe o0yueHue 176
[IpakTHueckue 3aHsATUS 58
[TpomerxyTouHas arTecTanys o yueOHOMY MpeaMeTy B popMe IK3aMeHa 12

NuauBuiyanbHbIl IPOEKT
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2.3 TlepedueHb TpUMEPHBIX TEM ISl WHAMBUAYAIbHOTO MPOEKTa Yy4eOHOTo MpenmMera
VII1.04. Marematuka:

1. 3araaku nupamuibl

2. IIpoueHTHI Ha BCE Ciy4yau XKU3HU

3.  TI'padbl 1 ux npuMeHEHUE

4.  Xwuznp K.®. I'aycca u ero posiap B MaTeMaTHKE

5.  Xwusup u goctwxkenud b. [Tackansa

6. Kusnb u TBopuectBO Jleonapao Ditnepa

7. 3aranku geHThl MEOMyca

8. Maremaruka B Qu3uke

9. Ilpoektr «CuMMeTpHst BOKPYT HACH

10. ITIpousBoaHas u €€ MPAKTUUECKOE TPUMEHEHHE

I1. HMurerpan u ero npuMEHEHHE B KU3HU YEIIOBEKA

12. KommuekcHble yncia ¥ UX pojb B MATEMATHUKE

13. T'abpuane Kpamep u ero MeTos perieHus CUCTeM JIMHEHHBIX YpaBHEHUH
14. Metopl pemeHus OKa3aTeNIbHbIX YPaBHEHUN

15. Metonpl penieHus Jorapu(pMUIECKUX YPaBHEHUM

16. MeTopl pemeHuss TPUrOHOMETPUUYECKUX YPABHEHUI

17. MeToapl pemieHust CUCTEM ypaBHEHMI

18. IlpaBuibHBIE MHOTOIPAaHHUKHU

19. Tena u TOBEpXHOCTH BpaIICHUS

20. Meron MHTEPBAJIOB

21. OObembl U MIIOLIAAU MOBEPXHOCTEN MPABUIILHBIX MHOTOTPAHHUKOB U TEJ BpaILEHUS
22. Pa3paboTKa JOrH4eCKuX UIrp

23. CnoHbI€ IPOLEHTHI B PEANbHOMN KU3HU

24. HWurtepakTuBHbIE TECTHI 110 TeMe «[Ipon3BogHas GyHKIUM»
25. HutepaxtuBHBIE TECTHI 110 TeMe «HTETpam»

26. HHTEpakTUBHBIE TECTHI IO TEME «Y PABHEHUSD)

27. DnexkTpoHHBIN yueOHUK « Teopusi BEpOSITHOCTIY

28. DnexTpoHHBINH yueOHUK «DyHKIMM, UX CBOMCTBA U TpadUKN»
29. DnexTpoHHBIN yueOHUK «KOMIUIEKCHBIE YnCiay

30. DnexTpoHHBIN yUeOHUK « MHOTOTPaHHHUKNY
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3 YCJIOBU PEAJIM3AIIMU PABOYEN ITPOI' PAMMBI
3.1 TpebGoBaHusi K MUHUMAJIBHOMY MaTEpHUAIbHO-TEXHUUYECKOMY 00€CTIeUEHHUIO

VY4eOHbIN TpeIMET peann3yeTcs B CEIUATbHBIX TOMEIICHUSX:

Kabuner maremaTuku:

[Ipeana3znayueH A MPOBENICHUS JEKIUOHHBIX U MPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHAVBUYAJIbHBIX KOHCYJIbTAIlUH, TEKYIIET0 KOHTPOJISI K MPOMEKYTOYHON aTTECTaIUH.

OcHoBHOE 00oOpyaoBaHue: ydeOHass meOenb, yuyeOHO-HArIsAHbIE MOCOOUs, TEJIEBU30D,
DVD-nneep, HOyTOYKH (IIEPEHOCHBIE) C TUIIEH3MOHHBIM IPOTPAMMHBIM 00€CIICUCHHUEM.

Kabuner st opraHm3aiuu  CaMOCTOSTEIBHOM pabOThl, TEKYIIETO KOHTPOJS U
MIPOMEXKYTOUYHON aTTECTALINU:

[Ipenna3HayeH uisi OpraHu3alid CaMOCTOATENBHOM palOThl, TEKYIIETO KOHTPOJS U
MIPOMEXKYTOUHON aTTeCTAINU.

OcHoBHOe o00OpynoBaHuE: yueOHass MeOenb, MYJbTUMEIUANPOEKTOP (MEPEHOCHOM),
AKpaH, KOMIBIOTEPHI C MOJIKIIOUYEHUEM K ceTH «HTEepHET» ¢ MUIICH3UOHHBIM MPOTPAMMHBIM
00ecreYeHHUEM.

HUuTanbHbIN 321 C BBIXOJIOM B ce€Th MIHTEpHET:

[Ipeana3nayeH g OpraHU3ali CaMOCTOSTEIHLHOM pabOThl 00YYarOIIMXCA.

OcHoBHOE 00OpynoBaHue: yueOHass MeOelb, KOMIbIOTEPHAsE TEXHUKA C MOJAKIIOYEHUEM K
cetu  HMHrepHer, oOecneyuBaromias JOCTYD B JJIEKTPOHHYIO  MH(OpMaIrmoHHO-
obpazoBarenpHyto cpexy 3a06VKT Upl VIIC.

3.2 Uudopmanmonnoe odbecrnieueHue o0yueHusl

[lepeueHb peKOMEHAYEMbIX YUEOHBIX M3AaHui, IHTEpHET — pecypcoB, TOMOJHUTEIbLHOM
JUTEPATYPBHI.

OCHOBHBIE HCTOUYHUKH:

1. Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOrO aHaiIu3a, reoMmerpus. Anredpa u
Havaja mMareMmarudeckoro ananmsa. 10-11kmacceer: yueOnuk / 1. A. AnumoB u 1p. — Mockaa:

ITpoceemenne, 2020. — 463 c.: un. — ISBN 978-5-09-074197-2.

JloToTHUTENbHBIE UCTOYHUKHU:

1. bammakos, M. ., Maremaruka : yueonuk / M. U. bammakoB. — Mocksa : KHoPyc,
2022. — 394 c¢. — ISBN 978-5-406-09589-8. // DOBbC Book.ru: [caitit]. — URL:
https://book.ru/book/943210 (marta obpamienus: 01.06.2024).

2. Cenpix, U. 10. Marematuka: yuebnoe nocobue / N.FO. Cenpix, A.1O. lllesenes, C.4.
Kpusonanos. — Mocksa: KuoPyc, 2021. — 719 c. — ISBN 978-5-406-02700-4 // 3bC Book.ru:
[caiiT]. — URL: https://old.book.ru/book/936556 (nata obpamenus: 01.06.2024).

3. I3106a, T.C. Marematuka. [Ipaktukym : yue6noe nocooue / T.C. J[3r06a. — Mockaa :
Pycaiinc, 2023. — 202 ¢. — ISBN 978-5-466-03198-0. — URL: https://book.ru/book/949694.
- (mata oopamenus:01.06.2024).
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YuebHo-meToanuecKas JuTeparypa:

1. ®énopoBa A. B. VII.0O4 Maremaruka: MeTtoauueckue peKOMEHAAUUMU s
OpraHu3allid NPAKTUYECKUX 3aHATUH Uil oOydaromuxcsi O4YHOW (QopMbl  00ydeHUs
crennasibHOoCcTH 27.02.03 ABTOMaTHKa M TeJIeMEXaHHMKa Ha TpaHcmopTe (K/II TpaHcropTe)/
®énopoBa A. B.; UnTuHCKHI TEXHUKYM Kelle3HOI0poxkHOr0 Tpancnopta 3ablKT MpI'VIIC.
—Yura: PUO cextop CIIO 3a061KT UpI'YIIC, 2023. — 80 c.

DJIIEKTPOHHBIE PECYPCHI:
1. Book.ru: snexrpoHHO-OMONMOTEYHass cuctema: cait. — Mocksa, 2024. — URL:
https://book.ru. - (mata oopamenns 01.06.2024).
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4 KOHTPOJIb Y OIIEHKA PE3VJIbTATOB OCBOEHU S PABOUYEN ITPOT'PAMMBI
KoHTponb M oIeHKa pe3yslbTaTOB OCBOCHUSA YYEOHOIO MpEeAMETa OCYLIECTBIISIETCS
[IpENoJaBaTeleM B IIPOLECCE IMPOBEACHMUS 3aHATUM C HCIOJB30BAHUEM AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM M METOAOB OOYyUEHHMs, UEpE3 MPEAMETHBIE Pe3yIbTaThl, HAPABICHHbIE
Ha NOJATOTOBKY K (POPMHUPOBAHHIO OOIIMX KOMIIETEHIIMM, a TaKKe B IpOLiecce MPOBEICHUS
TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOYHOM aTTECTALUU.

Pe3ynbprarsl ocBOCHMS

OcHOBHBIE TIOKA3aTeJIN OLIEHKH Pe3ysIbTaTa

DopMBbI u

KOHTPOJIA U OLICHKHU

MECTOAbI

JIOTUYECKYI0 IPaBUIBHOCTH
pacCyKICHUM.

I[MTPEAMETHBIE
[IP1 YMenue omnepupoBarh | - yMETh ONEPUPOBATH MOHATUAMU: OlpeneieHue, | Tekylmuii KOHTpOJb B
MOHSATUSMU: OIPEJCICHUE, | aKCUOMa,  TeopeMa,  CJEACTBHE, CBOMCTBO, | JOpME YCTHOIO OIpoOca,
aKcuoma, TeopeMa, | MpHU3HaK, JI0Ka3aTeNbCTBO, PaBHOCHUJIbHBIC | BBIITOJIHEHUS
CJIEACTBHUE, CBOWCTBO, | (hOPMYJIUPOBKH; MPAKTUYECKUX pabor,
OpU3HAaK, JI0Ka3aTelbCTBO, | -  yMeThb  (opMmynupoBaTh  obOpaTHoe  u | TectupoBanusa.  Dopma
PaBHOCUJIbHBIE MIPOTUBOIOJIOKHOE YTBEPKICHUE; MIPOMEKYTOUHOU
(bopMyIHPOBKHY; YMEHHE | - IPUBOJUTH MPUMEPHI K KOHTPIPUMEPHL; aTTecTaluy — HK3aMEH.
dbopmynupoBaTh OOpaTHOE U | -  UCIHOJIB30BAaTh ~ METOJl  MaTEeMaTUYECKOU
MPOTUBOMOJIOKHOE WHIYKIIHH;
YTBEPKJICHHE, TPUBOAUTH | - MPOBOAUTH JIOKA3aTEIIbHBIC PACCYXKACHUS MPU
IpPUMEPBl U KOHTPIPUMEPHI, | PEIICHUU 3a7a4;
UCII0JIb30BaTh METOJ | -  OILICHMBATh  JIOTUYECKYIO  TMPABHIBHOCTH
MaTeMaTU4YeCKOn paccyXJIeHUH.
WHIYKIIVH, MIPOBOJIUTH
JI0OKa3aTelbHbIe
paccy>XJIeHHs TIPU pelICHUU
3aj1ad, OLICHUBATh

[P 2 YmMmeHnue omepupoBath
MOHATUSAMU: MHOXECTBO,
IIOJIMHOKECTBO,  OIEpaLlUH
HaJ MHOXXECTBAMU; YMEHHE
UCIIOJIB30BaTh  TEOPETHKO-
MHOXKECTBEHHBII  ammapar
JUISL  ONMCAaHHs PEATbHBIX
IIPOLIECCOB U SBJICHUH U IPHU
pemieHun 3amad, B TOM
quciae U3 APYruxX y4deOHBIX
IIPEMETOB.

- YMETh OINEpUPOBATH MOHATHIMH: MHOXECTBO,
IIOJIMHO>KECTBO, ONIEPALIMN HaJl MHOKECTBAMU;

- YMETb HCII0JIb30BATh TEOPETUKO-
MHOXKECTBEHHBIH  ammapaT s ONHCaHMA
peaJIbHBIX MPOIIECCOB U SIBJICHUM U MPU PELICHUH
3aJa4, B TOM 4HCI€ U3 JpPyrux Y4eOHBIX
MPEIMETOB.

Texymmui
dbopMe yCcTHOTO
BBITIOJTHEHUS
IIPAKTUYECKUX
TECTUPOBAHUS.
IIPOMEKYTOUHOU

aTrTeCTalu — 5K3aMCH.

KOHTPOJIb B

orpoca,

pador,
®opma

I1P3 YmeHnue omnepupoBaTh | - yMETh ONEPUPOBATH MOHATUAMHU: rpad, CBA3HBINA | Tekylmuii KOHTpOJIb B
HNOHATUSIMU: Tpad, CBA3HBIN | rpad, AepeBo, LUK, Tpad Ha MIIOCKOCTH; dbopMe ycTHOro ompoca,
rpad, nepeBo, LUKI, rpad | - yMeTb 3aJaBaTh UM  OINHUCBHIBaTh  Tpadbl | BHITOJIHEHUS

Ha  IUJIOCKOCTH;  YMEHHE | pa3IMYHbIMH CIIOCO0aMU; MIPaKTHYECKUX pabor,
3aJaBaTh W OIMCHIBATh | - UCIOJIB30BATH Tpadbl MPHU PEIICHUH 3a/1a. TectupoBaHusa.  Popma
rpadbl pa3INYHBIMHU ITPOMEKYTOUHOU
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crocobamu;  MCIOJIb30BaTh
rpadbl IpU PELICHUH 33/1a4.

arreCcraguu — 5K3aMCH.

I[IP 4 VYwmenue cBOOOIHO
OTEpUPOBATH  MOHSATHUSIMHU:
coueTaHue, IMEpPecTaHOBKa,
YHCII0O COYETaHWM, YHCIIO
MePECTaHOBOK; OMHOM
HerortoHa; YMEHHE
MPUMEHATh KOMOMHATOPHbIE
(daxkThl U paccyKIeHUs IS
peleHus 3a1a4.

- yMeThb CBOOOJHO ONEPUPOBATH IMOHATHIMU:
COUYETaHHE, IIEPECTAHOBKA, YHUCIO COYETAHMIA,
YHCII0 IIepecTaHOBOK, OMHOM HbIoTOHA;

- YMETh NPUMEHATH KOMOWHATOpHBIE (aKThl U
paccyXIeHHUs Ul pEIICHU 3a1a4.

Tekymmii KOHTpOJIb B
dbopMe yCTHOTO ompoca,
BBITIOJTHEHUS
MPAKTUYECKUX pabor,
tectupoBanusi.  Dopma
IIPOMEKYTOYHOU

arreCcraguu — 5K3aMCH.

[IP 5 YmeHune onepupoBartb
HNOHSATHAMU:  HaTypalbHOE
YHCIIO, [eJloe  YHCIIo,
OCTaTOK MO  MOJIYJIIO,
panmoHansHOe 9HCIIO,
UppaLOHATIBHOE YHCIIO,
MHOXECTBO  HATypaJIbHBIX,
EIBIX, palOHANBHBIX,
JIeHCTBUTEILHBIX YHCeT;
yMEHHE YICTIONIb30BATh
NPU3HAKH JeTIMMOCTH,
HAaMEHbIINN oO0wmit
JeTUTeNlh W HauMEHbIIee
olmiee KpaTHOE, aarOpUTM

EBximna 1mpu  pelieHuH
3a/1a4; 3HaKOMCTBO c
Ppa3INYHBIMHU

MNO3MIIMOHHBIMHU CUCTEMAaMH
CUHUCJICHUS.

- YMETh OIEPUPOBATH NMOHATHSIMHU: HATYypPAIbHOE
YUCJO, ILEJ0€ YHCIO, OCTaTOK IO MOJIYJIIO,
palMOHAIIBHOE YHCJIO, MPPALUOHAIBHOE YHCIIO,
MHOKECTBO HaTypaJIbHBIX, LIENBIX,
palMOHAIBHBIX, JEHCTBUTEIbHBIX YUCEN;

- YMETb HCIOJIb30BaTh MPU3HAKU JEIUMOCTH,
HaUMEHBLIIWH OOIIMI JeUTEIb U HauMEHbIIIee
obmee kpatHoe, airoput™M EBknmmma 1pu
pELIEHNH 3a]1a4;

- 3HaTh Pa3JIMYHbIC MO3UIIMOHHBIMH CUCTEMAMH
CUHCJICHHS.

Tekymuii KOHTpOJIb B
dopme ycTHOro ormpoca,
BBITIOJTHEHUS
IIPAKTUYECKUX pador,
tectupoBaHusa.  Popma
MIPOMEXKYTOUHOM

arTeCraluu — 5K3aMCH.

[IP 6 VYwmeHue cBOOOIHO

ONEepUpPOBaTh  MOHATHSIMHU:
CTETICHb c LEJBIM
MOKa3aTeNeM, KOPEHb
HaTypaJIbHON CTEIIECHH,

CTCIICHb C palHuOHAJIbHBIM
nmokKasarejieM, CTCIICHb C

NENCTBUTEILHBIM
(BeIIeCTBEHHBIM)
IIOKa3aTeNeM, norapudm
YKCIa, CUHYC, KOCHUHYC,
TaHTEHC MIPOU3BOJILHOTO
YHCIIA.

- YMCTH CBO6OI[HO OIICPUPOBATL TMOHATHAMMU:

CTCIICHDb C OCJIbIM IIOKa3aTeciieM, KOpPCHb
HaTypaHLHOﬁ CTCIICHU, CTCTICHL C pAllMOHAJIbHBIM
IIOKa3aTeiieM, CTCIICHDb C JIECTBUTEIIEHEIM

(BeH_[eCTBeHHBIM) IIOKa3aTcjieM, HOFaqu)M quciia,
CHUHYC, KOCHMHYC, M TaHI'CHC IIPOU3BOJILHOI'O
qucia.

Texkymuil KOHTpPOIb B
dbopme ycTHOTrO orpoca,
BBITIOJTHEHUS
MPAKTUYECKHUX pabor,
TectupoBanusi.  Popma
IIPOMEKYTOUHON

arTeCTal — 95K3aMCH.

[P 7 Ymenue onepupoBathb
MOHATUSMU: TOXJIECTBO,
TOKJIECTBEHHOE

- yMETb ONEpUPOBATh MOHITUSIMH: TOXKIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHHH M HEPaBEHCTB,

Texkymmii KOHTpOJIb B
dopme ycTHOroO ompoca,
BBIITOJIHCHUS
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npeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO,
CUCTeMa  ypaBHEHUHl U
HEPABEHCTB,
PaBHOCUIILHOCTD
YpPaBHEHUH, HEPABEHCTB U
CHUCTEM, paloHaibHbIE,
UppaIlMOHATILHBIC,
MoKa3aTebHbIE,
CTCTICHHBIE,
norapudmuyeckue,
TPUTOHOMETPHYECKHE
YpaBHCHHUS, HEPABEHCTBA U

CUCTEMBI; YMEHHE pEIIATh
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBl  C  IOMOIIBIO
pa3sIuYHBIX IPUEMOB;
pelarhb ypaBHEHH,
HEPAaBCHCTBA U CHUCTEMBI C
[apaMeTpoM;  IPUMEHATH
YpaBHEHUS, HEPaBEHCTBA,

UX CHCTEMBI ISl PELICHHS
MaTEMAaTUYCCKUX 3aJad U
3aJad = M3 Pa3IMYHBIX
oOyactell HayKu U peanbHON
AKHU3HU.

PaBHOCHJIBHOCTb ~ YPaBHEHUH, HEPAaBEHCTB W
CUCTEM,  DPALMOHAIBHBIC,  UPPALHUOHAJIBHEIC,
NOKa3aTeIbHble, CTENEHHbIE, JOrapupMUUECKHe,
TPUTOHOMETPUYECKUE YPABHEHUs, HEPABEHCTBA U
CUCTEMBI;

- yMeThb pellaTb YPaBHEHHUs, HEPABEHCTBA H
CUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX IIPUEMOB;

- yMeThb pelIaTb YyPAaBHEHHUs, HEPaBEHCTBA U
CUCTEMBI C I1apaMETPOM;

- IIPUMEHATH YPaBHEHHUs, HEPABEHCTBA, MX
CUCTEMBI Ul pELICHUS MAaTEMaTUYCCKUX 3a1a4 U
3aJ]a4d U3 Pa3IUYHBIX 00sacTell HAyKU U pealibHON
KU3HMU.

MPaKTUYECKUX pabor,
tectupoBaHusa.  Popma
MPOMEKYTOYHOM

arTeCTaliuu — 5K3aMCH.

I[P 8 VYmenue cBOOOAHO
OTIEPUPOBATH  MOHATHUSIMH:
rpaduk QyHkumMu, oOpaTHas
byHKUIMA, KOMITO3UIUS
byHKIHH, JIMHENHas
byHKUIMA, KBaJ[paTHYHAas
byHKIMS, CTEIEeHHAas
byHKLIMSA c LEJIBIM
HoKa3aTeseM,
TPUTOHOMETPUUECKHE
byHKIIH, oOpaTHbIe
TPUTOHOMETPUUECKHE
GyHKIMM, TOKa3aTeabHas U
JorapupmMuyuecKas
(GYHKINW; yMEHUE CTPOUTH
rpaduxu byHKIUH,
BBITIOJTHSTh
npeoOpa3oBaHusl TpaduKOB
byHKIIHI; yMEHUe
MCII0JIb30BaTh rpaduKu

- yMeThb CBOOOJHO ONEPUPOBATH IMOHATUIMU:
rpaduk byHKIMH, oOparHas byHKIWMS,
KoMIo3uusl  (QyHKUMN, JUHEWHas QYHKIMS,
KBaJpaTu4Has (PyHKIUs, cTeneHHas (YHKUHUS C
HEeNbIM  TI0Ka3aTesleM,  TPUTOHOMETPHUYECKHE
¢byHKUMH,  oOpaTHble  TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTelbHas M JorapupmMmuyeckas
byHKIUY;

- YMEThb CTPOUTH rpadpuku (QyHKIUHA, BHITOIHATH
npeoOpa3oBaHus TpapuKoB QYHKIIHIA;

- YMETb HCMONb30BaTh Tpaduku (QYHKIMH A5
W3yYEHHUs TPOILECCOB M 3aBUCUMOCTEH mpHu
peleHnn 33134 U3 JAPYTHX YYeOHBIX TPEIMETOB
U U3 pealibHON )KU3HU;

- BBIpaXaTh (QOPMYJIaMU 3aBHCUMOCTH MEXKIY
BEIIMYMHAMU;

- yMeTh CBOOOJHO OMNEPUPOBATH IOHSTHS:
4ETHOCTh (YHKIMHU, NEPUOAMYHOCTh (PYHKIUH,
OTPaHUYEHHOCTh  (QYHKIWH,  MOHOTOHHOCTH
(GYHKIMHU, SKCTpeMyM (YHKIMH, HauOoJiblIee U

Texkymuil  KOHTPOJIb

dbopme ycTHOTrO orpoca,

BBIITOJIHECHUS
MIPaKTUYECKUX
TECTUPOBAHUSI.
IIPOMEKYTOUHOU
aTTeCTaluu — DK3aMEH.

pabor,
®opma

B
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byHKIMI A U3y4YeHHs
MPOLECCOB U 3aBUCHUMOCTEMN

OpU pEUIeHWH 3a7ad U3
JIpyTux y4eOHbIX
IPEeIMETOB M M3 peaJbHOMN
KHU3HH, BBIpA)KaTh
dopMynaMu  3aBUCUMOCTH
MEXTY BEJIMYMHAMU;
yMeHue CBOOOJIHO
OIIepPUPOBATH TIOHSATHS:
YETHOCTh ¢byHKLUY,
HEPUOJUYHOCTh  (YHKIIUH,
OTPaHUYECHHOCTh (YHKIIUH,
MOHOTOHHOCTb  (DYHKIIUH,
IKCTPEMYM ¢byHKIUY,
HauOoJIbIIee U HAUMEHbLIIEe
3HaYeHus  (QyHKIMH  Ha
IPOMEKYTKE; yMeHue
IPOBOJUTHh  HCCIIEIOBAHUE
byHKLNY; yMEHue
UCIIOJIB30BaTh CBOWCTBA U
rpaduxku  GyHKUIUNR  Ans
peleHus YPAaBHEHUH,
HEpaBEeHCTB U 3ajady C

napamMeTpamu; HU300pakarthb

Ha KOOPJAMHATHOU
IUIOCKOCTH MHOXECTBA
pelieHuin YpaBHEHUH,

HCPABCHCTB M X CUCTCM.

HauMeHbLIEe
IIPOMEIKYTKE;
- YMETb IIPOBOJUTH UCCIIE0BaHUE (QYHKIIMNH;

- YMeThb HCIHOJIb30BaTh CBOWCTBA W TIpaduKu
GyHKUMH U1 pelleHUus] ypaBHEHUH, HEPABEHCTB
Y 33Ja4 ¢ IIapaMeTpaMHy;

- u300pakaTb Ha KOOPAMHATHOH IIJIOCKOCTH
MHOXECTBA PEILICHUM YPaBHEHUI, HEPABEHCTB U
UX CHCTEM.

3HaA4YCHUA Ha

byHKIIN

IIP 9 VYmenue cBOOOAHO | - yMeTb CBOOOJHO OINEPUPOBATH MOHATUAMH: | TeKylmMii KOHTpOJIb B
ONEepUpPOBaTh  MOHATUSAMU: | MTOCIIEAOBATEIbHOCTb, apu¢pmernueckas | popMe YCTHOTO OIIpoca,
II0CJIEI0BATENBHOCTD, mporpeccusi,  reoMeTpudeckass  MPOTPECCHs, | BBIITOJIHEHUS
apudmernyeckas OecKkOHeYHO  yObIBaloIlass  TeoMeTpUYecKas | MPaKTUYECKUX pabor,
nporpeccus, IIPOrpeCCusi; TectupoBanusi.  Popma
reoMeTpudecKas - YMEeTh 3a/1aBaTh IOCJIEIOBAaTENIbHOCTH, B TOM | IPOMEXYTOYHOU
nporpeccusi,  OECKOHEYHO | YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYII. aTTeCTallMy — DK3aMEH.
yOBIBaroIas

reoMeTpHuuecKas

porpeccusi; yMeHHe

3a/1aBaTh

MOCIIEI0BATENbHOCTH, B TOM

qucie c MOMOILBIO

PEKYPPEHTHBIX GOopMyJI.

I1P 10 YwMmenue | - YMETh OIEepUpPOBATH MOHATUAMM: | TeKymuid KOHTPOJIb B
ONEepUPOBATh  IMOHATUSAMH: | HEIIPEPHIBHOCTh (PYHKLMHU, aCUMIITOTHI Tpaduka | ¢opMe YCTHOTO OIpoca,
HENpepbIBHOCTh  (QYHKUMH, | QYHKUMH, TepBasi W BTOpas MPOM3BOJHAS | BHITOJHEHHS
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ACHUMIITOTBI rpaduka
¢yHKUIMU, TIepBas U BTOpas
IIPOU3BOIHAS byHKIUY,
r€OMETPUYECKUI u
buznyeckuit CMBICT
MIPOU3BOAHOM,
nepBooOpa3Hasl,
ONpPENEIEHHBI  HMHTErpal;
yMEHHE HAXOIUTh
ACUMIITOTBI rpaduka
byHKINH, yMeHHe
BBIUUCIISTh  HPOU3BOIHbBIC
CYMMBI, MPOU3BEICHNUS,
YaCTHOTO M KOMIIO3HIIMU
GyHKIHH, HAXOIUTh

ypaBHEHHE KacaTeJIbHOU K
rpaduky (QyHKIUH; YMEHHE
UCIIO0JIb30BaTh
IPOU3BOHYIO
UCCIIEI0BaHMS
ISt HaXOXKICHUS
HaWJIyylllero peLleHus B
NPUKIAJHBIX, B TOM YHCJE
COLMAJIbHO-9KOHOMHUYECKUX
U pU3NYECKUX 3a/adax, JJs
OTIpeNIeNIEHUs] CKOPOCTH H
YCKOPEHUS; HaXO/UTh
wiomaau u o0bEMbI Guryp

ISt
byHKIUH,

GYHKIIMHM, TEOMETPHUYECKHH W (U3MUSCKHUN
CMBICIT MIPOU3BO/IHOM, nepBooOpasHas,
OIpeeIEHHBIA HHTETPAT;

- yMeTh HaXOOWTh AaCHMIITOTHl  rpaduka
byHKIMH;

- yMeThb BBIYHCIATH TPOU3BOJHBIC CYMMBI,
NPOM3BEACHUS, YaCTHOTO W KOMIIO3HMIIUH

GyHKIUH, HaXOMUTh YPAaBHEHHE KacaTEIbHOU K
rpaduky GyHKIHH;

- yMeTh WCHOJB30BaTh MPOUZBOJHYIO IS
UCCIIeIOBaHMsT  (YHKIUH, U1 HAXOXKICHHS
HAWJIyYIIer0 PEIICHUs] B MPHUKIAJHBIX, B TOM
YHCIIe COMMATbHO-IKOHOMHYSCKUX U (PU3HUECKUX

3a/ayax, JUIA  ONPEACIICHHS  CKOPOCTH |
YCKOPEHUS;

- HaxoguTh IUOmWAAM U O00BEMBI GuUryp ¢
MTOMOIIIbIO UHTETPAJa;

-  MPUBOJIUTHL  TPUMEPHl  MATEMaTHYECKOTO
MOJICIIUPOBAHUS c IIOMOIIIBIO

muddepeHIMaTbHBIX YPaBHEHUI.

MPaKTUYECKUX pabor,
tectupoBaHusa.  Popma
MPOMEKYTOYHOM

arTeCTaliuu — 5K3aMCH.

C TOMOUIBI0  HHTErpala;

IPUBOJIUTH IIPUMEPBI

MaTe€MaTH4eCKOro

MOJEJINPOBaHUs c

ITOMOIIBIO

TuQdepeHIaIbHbIX

YPaBHEHUM.

I1P 11 YMeHue | - yMETh ONEPUPOBATH NMOHATUAMU: KOMIUIEKCHOE | Tekymmii KOHTpOJIb B
ONEepUPOBaTh  MOHATUSAMU: | YUCIIO, CONpPSDKEHHbIE KOMIUIEKCHBIE 4HCHa, | JopME YCTHOTO OIpoca,
KOMILJIEKCHOE YHCIIO, | MOAYJIb M apryMEHT KOMIUIEKCHOTO YHCIIA, | BBIIOJHEHUS
CONPSIKEHHBIE dbopma 3aMucu KOMILIEKCHBIX YHUCeN | NPaKTUYECKHUX pabor,
KOMIIJIEKCHBIE yucia, | (reomeTpuyeckas, TPpUrOHOMETpUYecKass U | tectupoBanuss.  Dopma
MOJTYJ1b u apryMeHT | anreOpandeckas); MIPOMEKYTOUHOM
KOMILJIEKCHOT'O qHcia, | - YMETh IPOU3BOANTE apu(METHUECKUE IeHCTBUS | aTTeCTallul — JK3aMEH.
bopma 3aMKUCH | C KOMIUJIEKCHBIMU YUCIIAMM;

KOMIUIEKCHBIX 4ucen | -  IPUBOJUTH  IPHUMEPBl  HCIIOJIB30BAHMSA

(reomeTpuueckas, KOMILIEKCHBIX YHCEIL.

TPUTOHOMETPUYECKAs u
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anreOpanveckas);
MIPOU3BOIUTH
apu(METHUECKUE JICHCTBHSI
C KOMIUIEKCHBIMH YHCIIAMU;
NIPUBOJIUTH IpPUMEPHI
UCTIOJIb30BaHUS
KOMILICKCHBIX YHCEIL.

YMETh

I[P 12 ¥Ymenue cB0OOOIHO
OIEpUPOBATh  MOHSATHUIMHU:
cpenHee apu(METHUIECKOE,

MCIMUaHa, HauOoJbIIEE U
HaMMCHBIICC 3HA4YCHHAA,
pa3smax, JAUCTICPCHUA,
CTaHJapTHOC OTKJIOHCHHUEC

JUIsl  ONHMCAHUSl YHUCIIOBBIX
JAHHBIX; yMEeHUe
HCCJIEe10BATh

CTATUCTUYECKUE JIaHHBIC, B
TOM 4YHCJI€ C PUMEHEHHUEM
rpaguuecKkux METOJIOB H
3JIEKTPOHHBIX CPEJCTB;
rpaduyeckn  MCCIEA0BATh
COBMECTHBIC HaOJIOCHUS C
MTOMOIIIBIO JMarpaMm
paccerBaHMsl U JIMHEWHOU

- yMETb CBOOOJHO ONEPUPOBATH IMOHATUSIMHU:

cpenHee apudmeruyeckoe, MeJIMaHa,
HauOoJbIlIee W HAaMMCHbBINCE 3HAYCHUS, pa3Max,
JUCIIEpCHUsl, CTAHJAPTHOE  OTKJIOHEHHE  JUIsS

OIIMCaHMHA YHCJIOBBIX JAaHHBIX,
- YMCETb HUCCIICAOBATH CTATUCTUYICCKHUEC NAHHBIC, B

TOM 4HCIE C TNpPUMEHEHUEM TrpaduuecKux
METOJOB U 3JIEKTPOHHBIX CPEJICTB;

- TpaduYeCKH  HCCIEAOBaTh  COBMECTHBIC
HaOI0IeHUs c MOMOILIBIO JarpaMm

paccenuBaHMs U JINHEWHOU PETPECCUM.

Tekymuii KOHTpOIb B
¢dopme ycTHOro ormpoca,
BBITIOJTHEHUS
IIPAKTUYECKUX paoor,
tectupoBanusa.  Popma
MIPOMEXKYTOUHOM

arreCrTaliuu — 5K3aMCH.

perpeccuu.

I[P 13 YmMeHue HaxXomuTh | - yMETh HAaXOJUTh BEPOATHOCTU COObITMH C | Tekymmii KOHTpOJb B
BEPOATHOCTH COOBITUM C | HCHOJIb30BaHUEM I'paUUEeCKUX METO/IOB; dopme ycTHOro ompoca,
UCIIOJIb30BaHUEM - TOPUMEHATHh i peleHus 3aaad  (HOpMyJibl | BBITOJIHEHUS
rpaduyeckux METOJIOB; | CJIOKEHHsI W yYMHOXKEHHsSI  BEPOSATHOCTEH, | IPAKTHUECKHUX pabor,
OPUMEHATh JUIsl  pelieHus | opMyily MOJHOW  BEpOATHOCTH, GopMmyidy | TectupoBanus.  Popma
3ana4 (opmynsl ciokeHus | bepHynian, koMOuHaTOpHBIE GAKThI U GOPMYIIBL; | IPOMEKYTOUHOM

u YMHOXKEHUS
BEPOSITHOCTEH, bopmymy
HOJTHOM BEPOSITHOCTH,
bopmyy bepuymm,
KOMOWHATOpHBbIE (aKThl U
bopMyIBI; OIICHUBATh
BEPOSTHOCTU peabHBIX
COOBITHI; yMEHUue
ONEpUPOBATH  IMOHATUSAMH
Ciy4aifHas BEJIMYMHA,
pacrpeneneHue
BEPOSATHOCTEN,

MAaTEMATHYICCKOC OXXHNIAaHUC,
AUCTICPCHUA W CTAaHOAPTHOC

- OIIEHUBATh BEPOSTHOCTU PEaTbHBIX COOBITHIA;

- yMETb OIEpUPOBaTh IOHATHUAMM CilydanHas
BEJIWYWHA, pacrpeeneHue BEPOATHOCTEM,
MaTEMaTHYCCKOEC OXuJaHue, AUCTICPCUA u
CTaHJIapTHOE OTKJIIOHEHUE CIYyYalHOU BEJIWYUHBI,
byHKIII pacupeneneHus nu IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEJIbHOIO U HOPMaJIbHOTO
pacrnpeeneHui;

- yYMETh HCIOJIb30BaThb CBOWCTBA HW3YYEHHBIX
pacrpeeNneHnil 1JIsl pelIeHus 3a/1a4;

- 3HAaTh MOHATHUS: 3aKOH OOJIBIIMX YHUCEII, METO/IbI
BBIOOPOYHBIX MCCIICIOBAHUI;

- YMETh IIPUBOJIUTH IPUMEPHI MPOSABIEHUS 3aKOHA
OOJBIINUX YHCEN B MPUPOJHBIX M OOIIECTBEHHBIX

aTTeCTall — 95K3aMCH.
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OTKJIOHCHHE CIIy4aitHOM
BCJIIMYUHDI, byHKIIIN
pacnpeneneHus H
MJIOTHOCTH PaBHOMEPHOTO,
IMOKAa3aTeJIbHOIO H
HOPMAaJIbHOTO

pacipeneneHui; yMEHHUE
HCII0JIb30BaTh CBOMCTBaA
W3YUYEHHBIX pacIpeaesieHui
JULST perieHus 3ajad4;
3HAKOMCTBO C IIOHATHUSIMU:
3aKOH  OOJBIIMX  YHCEl,
METOJIbI BBIOOPOYHBIX
HCCIIEN0BaHUI; yMEHHE
MPUBOIUTH IpUMEPHI
MIPOSIBIICHUS 3aKOHa
0OIBIINX YHCcen B
MIPUPOTHBIX u

OOIIIECTBEHHBIX SIBJICHUSIX.

SIBJICHUSAX.

[P 14 VYmenue cB0OOIHO
OIEpUPOBaTh  MOHATUAMMU:
TOYKa, MpsiMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, OTpE30K,
aIyd, IIJIOCKUI yrod,
JByTpaHHBIN yroJl,
TPEXTPAHHBIN yroi,
nepeceKaroIuecs,
napajulieJibHble u
CKpEIMBAOIINECS TPSMBIE,
NapajuIeIbHOCTD "
NEePIEeHIUKYISIPHOCTD
OpsIMBIX U IUIOCKOCTEH,
yIol  MEXIy HpsIMBIMH,
yrol MeXay MpsAMON H
IUIOCKOCTBIO, YIOJd MEXAy
IUIOCKOCTSIMU; yMEHHE
UCIIOJIb30BaTh PH PEIICHUN
3a1a4 U3y4deHHbIE (AKTHI U

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSIMHU:
TOYKa, HpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JydY, IJIOCKUM yroj, ABYTPAaHHBIN yTroJ,
TPEXTPAHHBIN yrou, IepeceKaroIuecs,
MapajuleJIbHbIE W CKPEIIMBAIOLIUECS IIPSIMBIE,
[apajuIeIbHOCTh u NEPIEHANKYISIPHOCTD
MPSAMBIX M IJIOCKOCTEW, YroJl MEXIy IpPsIMBIMH,
YTOJ MEXAY MPSAMOU U IJIOCKOCTBIO, YIOJI MEKIY
IIJIOCKOCTSIMU;

- YMCTb HCIOJB30BaTh IpPH PCHICHUN 3aaayd
U3y4eHHbIE (PaKThl U TEOPEMBI IIJITAHUMETPUH;

- YMeTb OIICHMBaThb pa3Mepbl OOBEKTOB B
OKPY’KaroIlleM MUPE;

- yMETh OIEpUPOBATh MTOHATUSIMH:
MHOT'OT'PaHHHUK, ceYeHHue MHOI'OI'PAHHHKA,

MpaBWJIbHBIII MHOTOTPAaHHUK, NMPU3Ma, MHpaMUAa
¢urypa ¥ TNOBEPXHOCTh BpAIIECHUS, LMUIMHID,
KOHyC, map, cdepa, pa3BEpTka MOBEPXHOCTH,
CEUEHUsl KOHYCa U LWIMHAPA, apajUIeIbHbIE OCH

TEOpPEMBI IUIAHUMETPHUH; | UM OCHOBAaHHUIO, CEYEHHE IIapa, IUIOCKOCTb,
YMEHHE OLIEHUBATh | Kacarouascs cepsl, UINHAPA, KOHYCA;
pa3mMepsl 00BEKTOB B | - YMETh CTPOUTH CEUEHUE MHOTOIPAHHHUKA;

OKpYy XKaroIleM MHDE; | - YMETh M300pa)kaTb MHOTOIPaHHUKH, (DUTYPBI U
yMEHHE OTIepUPOBaATh | MIOBEPXHOCTU BpAaIllEHUs, UX CEYEHHsS, B TOM
HNOHSTUSMH: MHOTOI'PAHHUK, | YHUCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
CeUYeHHWE  MHOTOIPaHHUKA, | - YMETh NPUMEHSATh CBOMCTBA T€OMETPUYECKUX
IIPABUJIBHBIN buryp;

Tekymuii KOHTpPOJIb B
dopme ycTHOro ormpoca,
BBIIIOJIHECHUS
IIPAKTUYECKHUX pador,
tectupoBanusa.  Popma
IIPOMEKYTOUHOU

arTeCTalu — 5K3aMCH.
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MHOTOTpaHHHK, npu3Ma,
nupamMua ¢durypa u
MOBEPXHOCTh  BpAIICHUS,
IWIMHAP, KOHYyC,  Iiap,
chepa, pa3BEpTKa
HOBEPXHOCTH, CeUCHHS
KOHYyca U WINH/IPA,
napajjielibHble  OCH  HIIU
OCHOBAHHIO, CEYCHHE IIapa,
IUIOCKOCT, Kacaromascs

cdepsbl, IIUIMHAPA, KOHYCA,
YMECHUE CTPOUTh CCUYCHHE
MHOTOTPaHHUKA,
n300pakaTh
MHOTOTPaHHHUKH, (QUTYPHI U
MIOBEPXHOCTH BpAIICHUS, UX

CeUeHHs, B TOM YHCIE C
HOMOILBIO JIEKTPOHHBIX
CPEJCTB; yMEHHE
HIPUMEHSTh CBOMCTBa
FE€OMETPUUYECKUX ¢buryp,
CaMOCTOSITENILHO

dbopmynHupoBaTh

OTIpEeNIeNIeHUs]  HU3y4aeMBbIX
duryp, BBIJIBUTaTh
TUIIOTE3bl O CBOMCTBax U

IpU3HAKaX T€OMETPUUECKHUX
¢uryp, 0oOOCHOBBIBATH WM
onpoBepraTb UX; YMEHHE
HPOBOJUTH KJIACCUPHUKAIHMIO

- yMeTh  CaMOCTOSTENIBHO
OTIpEeJIeNICHUS] H3y4aeMbIX QUTYp;
- YMeThb BBIIBHraTh TUIOTE3Bl O CBOWMCTBAX M
MpU3HAKAX reOMETPHUECKUX ¢buryp,
00OCHOBBIBATh WJIM ONIPOBEPTaTh UX;

- YMeTh HPOBOJIUTH KiacCUPHUKAIMIO (UTYp IO
Pa3IUYHBIM IpU3HaKaM, BBITIOJIHATH
HEO0XOIUMBIE JONOTHUTEIbHBIE TOCTPOCHHS.

hopmynupoBaTh

buryp 1o  pazIU4HBIM

IIpU3HAKaM, BBITOJIHATD

HE00XO0JUMbIE

JIOTIOJTHUTEIIbHBIE

MIOCTPOEHHUS.

I[P 15 Ymenue cBOOOAHO | - yMeTh CBOOOJHO ONEPUPOBATH MOHATUAMU: | TeKyIIMii KOHTPOJNb B
ONEepUpOBaTh  MOHATUSAMU: | IUIoanb (Urypel, 00BEM QUIypbl, BeIUYHHA | OPME YCTHOTO OIpoca,
wiomanab ¢GUrypel, 0oOBEM | yria, paccTOsHHE OT TOYKM JO IUJIOCKOCTH, | BBITOJHEHHS

burypsl, BeJIWYMHA YIJIA, | PACCTOSIHME MEXIy MPSAMBIMU, PACCTOSHHUE | MPAKTUYECKUX pabor,
paccTosiHUE OT TOYKM JO0 | MEXKAY IJIOCKOCTAMH, IUIOIAAb cepsl, miouans | TectupoBanus.  dopma
IUIOCKOCTH, paccTosiHUE | IOBEPXHOCTH MUPAMUJAbI, MPHU3MbI, KOHYCa, | IPOMEXYTOUHOMN
MEXIY OpSAMBIMH, | IUIMHAPa, O00BEM  Ky0Oa, MPSAMOYTOJBHOIO | aTTECTAllMU — HK3aMEH.
paccTosiHue MeXJ1y | mapajuiesenurnena, MUpaMH/IbI, MIPU3MBI,

IUIOCKOCTSIMH, IIoaapb | HMINHAPA, KOHYyCa, 11apa;

cohepsr, MJIOMAab | - YMETh HAaxOJWTh OTHOIIEHHE O0BEMOB

NOBEPXHOCTH  NMHUPAMUBI, | MOJAOOHBIX GUTYP.
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IMIPpU3MbI, KOHYCa, HUJINHIpPA,

00BEM KyOa,
IPSIMOYTOJIBHOTO
napaie/ienurne/a,
HUPaMHUIBI, [IPHU3MBI,
WIMHApa, KOHYyca, IIapa;
yMEHHE HaXOJIUTh
OTHOILIEHUE 00BEMOB

o00HBIX uryp.

I[P 16 Ymenue cBOOOIHO
ONEepUPOBATh  MOHSATHUSIMHU:
JIBUKCHHUE, TapauIeIbHBIHA
MEPEeHOC, CHUMMETpUsl Ha
TUTOCKOCTH u B
MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue TOI00MS,
no1I00HbIE (PUTYPBI; YMEHUE
pacmo3HaBaTh paBHBIE W
nono6Hble GUrypel, B TOM
quCIe B IPUPOJIC,
UCKYCCTBE,  apXUTEKTYypE;
YMCHHE UCIIOJIb30BaTh
reoMeTpHUUYECKre
OTHOIICHHSI, HaXOJUTh
TEOMETPUUECKHUE BEIUYUHBI
(nmuHaA, yroi, IUIONIA[b,
00BEM) TIpH pelIeHuu 3a/1a4
u3 JIPYTUX y4eOHBIX
MPEAMETOB U M3 PEaTbHOU
YKU3HHU.

- yMeThb CBOOOJHO ONEPUPOBATH TMOHATHIMHU:
JBYDKEHUE, TapajlIeIbHbIA MEPEHOC, CHMMETPUS
Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Mo100us, MOI00HBIE PUTYPHI;

- yMeTh paclo3HaBaTh paBHbIC W MOJOOHBIC
burypel, B TOM 4YHCIE B MPHUPOJE, HCKYCCTBE,
aApPXUTEKTYPE;
- yMeTh
OTHOIIICHHS,
- HaxOIHWTh T'€OMETPHUYCCKUE BEIUYMHBI (IJIMHA,
yroJ, Iioniaab, 00bEM) IPU pEIICHUU 3a1ad U3
JAPYyruX YYeOHBIX MPEIMETOB M W3 PEaIbHOM
KU3HU.

HCIIOJIB30BAaThb reOMCTPHUUCCKUC

Tekymuii KOHTpOJIb B
¢dbopme ycTHOro ormpoca,
BBITIOJTHEHUS
IIPAKTUYECKUX pador,
tectupoBanusa.  Popma
MIPOMEXKYTOUHOM

arreCTaliuu — 5K3aMCH.

I[IP 17 YmeHue cBOOOIHO

ONEpUPOBATh  MOHITHUSAMH:
MPSMOYTOJIbHAS cucrema
KOOpAUHAT, BEKTOD,
KOOPJAUHATHI TOYKH,
KOOPAUHATHI BEKTODA,
cyMMa BEKTOPOB,

IMPOU3BCACHUEC BCKTOpa Ha
YHrCJIO, PA3JIOKCHUE BCKTOpA

no 0asucy, CKalsipHOE
NPOM3BEICHUE, BEKTOPHOE
IPOU3BEJICHUE, YTOI MEXIy
BEKTOpaMH; yMEHHue

WCITOJIB30BaTh BEKTOPHBIA U
KOOPJAMHATHBIA METOXN IJIA
pELICHUST T€OMETPUYECKUX

- yMeThb CBOOOJHO ONEPUPOBATH IOHATUIMU:
MpsIMOYTOJIbHAsE CHUCTEMa KOOPAMHAT, BEKTOD,
KOOpAWHAThl TOYKH, KOOpPAMHATHI  BEKTOpa,
CyMMa BEKTOpPOB, INPOM3BEIEHUE BEKTOpa Ha
4HuCIO0, pa3lokKeHue BeKTopa 1o  0asucy,
CKaJIIpHOE IIPOU3BE/ICHUE, BEKTOPHOE
IIPOU3BE/ICHUE, YTOJI MEXKIY BEKTOpPAMH; YMEHHE
HCIIOJBb30BAaTh BEKTOPHBIH M KOOPJAWHATHBIN
METOJl JUIsl PELIEHUS] T'€OMETPUYECKMX 3ajad U
3a/1a4 Ipyrux yueOHbIX MPEAMETOB;

- OIEpHUpOBATh MOHATUAMU: MaTpuua 2x2 n 3x3,
OTIpEeACTUTENb MAaTPUILIbl, TEOMETPUUECKHI CMBICIT
OIIpEAETIUTEIS.

Texymui KOHTpOIbL B
¢dbopme ycTHOTrO orIpoca,
BBITIOJTHEHUS
MPAKTUYECKHUX pabor,
TectupoBanusi.  Popma
IIPOMEKYTOUHON

aTrTeCTal — 9K3aMCH.
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3ajad M 3ajad4  Jpyrux
y4eOHBIX IIPEIMETOB;

OIIEpUPOBATh  MOHATUAMMU:

Matpuna 2x2  wu  3x3,

ONpEeACIUTEeNb  MaTpULBL,

reOMETPUYECKUI CMBICI

ONPEACIUTES.

I1P 18 YMeHue | - yMETb MOJEIMPOBATH PEAIbHbIE CUTyalMu Ha | Tekymuii KOHTpOJIb B
MOJIEJIMPOBaTh  pEalbHbIC | A3BIKE MATEMATHKU; ¢dopme ycTHOro ormpoca,
CUTyaluu Ha S3BIKE | - COCTAaBJIATh BBIPa)KCHMUS, YPaBHEHUs, | BBIIIOJIHEHUS
MaTEMAaTUKH;  COCTaBJATH | HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHIO 3a/1a4H; | MPAKTHYECKUX paoor,
BBIPAKECHMS, YPaBHEHHUs, | -  HMCCIENOBAaTh  IIOCTPOEHHBIE  MOJEIHM  C | TecTupoBaHusa.  Popma
HEPABEHCTBA M UX CUCTEMBI | UCIIOJIB30BAHUEM anmapara areOpbl, | MPOMEXYTOUYHOM

1o YCIIOBHIO 3a/1a4y, | MHTEPIPETUPOBATH ITOIYUYEHHBIN pe3yJIbTaT; aTTeCTalluy — JK3aMEH.

HCCJICAOBATL ITOCTPOCHHBLIC
MOACIN C HCIIOJBb30BaHHEM

amnmnapara anreopsl,
MHTEPIPETUPOBATH

MOy YEHHBIH pe3ynbTar;
CTPOMTh  MaTeMaTUYECKUE
MO c MOMOILBIO
F€OMETPUYECKUX MOHATUN U
BEJIMYMH, pemarb
CBSI3aHHBIE c HUMU
MIPAKTUYECKUE 3a/1a4y;
COCTaBJIATh BEPOSTHOCTHYIO
MOJENb u
MHTEPNPETUPOBATH

MOy YECHHBIN pe3yJIbTar;
pewmarh MIPUKJIagHbIE
3a1a4u CpeACTBAMH

MaTE€MaTU4YeCcKOro aHalu3a,
B TOM YHCJE COIUAJIBHO-
3KOHOMHUYECKOTO u
(bU3HYECKOTO XapaKTepa.

- CTPOUTb MATEMATHYCCKUC MOACIIN C ITIOMOIIBIO
TreOMCTPHUICCKUX MOHATUH U BCJIMYHH, pPCIIaTh
CBA3aHHBIC C HUMH IIPAKTUYCCKHC 3a1a4u;

- COCTaBJIATH BCPOATHOCTHYIO MOACIb n
HHTCPIIPCTHPOBATDH HOHy‘IeHHHﬁ pe3yibTar;

- pfliaTh IMPUKIAIHBIC 3adadu CpCACTBaAMU

MaTEeMaTHYeCKOro aHajgu3a, B TOM YHUCIE
COLIMAIbHO-9)KOHOMHYECKOTO ¥ (PU3HYECKOTO
Xapakrepa.

I[P 19 Ywmenme BHIOWpATH | - yMeTh BBIOMpaTh NOAXOMAIMNWNA MeTOA i | TeKymmuii KOHTPOJIbh B
MOAXOMAIIMM  METOJA  JUISl | pELUEHHMS 3a/1a4u; dbopMe yCTHOTO ompoca,
peleHus 3a7a4M; | - TOHUMATh 3HAYUMOCTh MAaTEMaTUKHN B U3YUEHUHU | BBITOJHECHHS

IMOHUMaHHUE 3HAYUMOCTH | IPUPOAHBIX U OOIIECTBEHHBIX TMPOIECCOB U | MPAKTUUECKUX pabor,
MaTeMaTUKd B HW3YYECHUU | SIBJICHUI; TECTUPOBAHUA. ®dopma
MIPUPOIAHBIX U | - yMEThb pAaCHO3HABATh IMPOSBICHUE 3aKOHOB | IPOMEKYTOUHOU
OOIIIECTBEHHBIX TPOIIECCOB | MAaTEMATHUKH B HCKYCCTBE; aTTecTallMy — SK3aMeEH.
u SIBJICHUIA; YMEHHE | - YyMETh NPUBOAUTH IMPUMEPHl MATEMATUUYECKUX

pacro3HaBaTh IPOSIBJICHUE | OTKPBITHH pOCCHIICKOI 51 MHUPOBOU

3aKOHOB ~ MAaT€MAaTUKA B | MATEMATUYECKOU HAYKH.

UCKYCCTBE, YMEHUE
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IIPUBOJIUTH IIPUMEPBI
MaTE€MaTU4YECKUX OTKPBITUH
POCCUHCKOH W  MHUPOBOH
MaTE€MaTU4YECKON HAyKH.

OBIIME KOMIIETEHIINHN

OK 01. Bribupats criocoobt

perieHus 3a1a4
npohecCuoHaATBHOM
JeSTEIbHOCTH
IMPUMCHHUTCIILHO K

pa3Inu4YHbIM KOHTCKCTaM

- YMEHHUE paclo3HaBaTh 337a4y W/WIH MPoOIeMy
B NpopeCCHOHAIILHOM  W/WIM  COLHAIbHOM
KOHTEKCTE;

- yYMCHHE aHAJIM3MPOBATh  3a1auy
po0JIeMy U BBIICTISATH €€ COCTaBHBIC YacTH;
- YMEHHE OIPEACIISITh dTAIbl PEIHICHUS 3a/1a4H;

- yMeHHE BBIABIATH U OS(P(PEKTUBHO HCKATh

w/nnn

uHOpMaIIO, HEOOXOOUMYKO Ul PEIICHHUS
3a]auu W/WIN IPOOIIEMBI;
- yMEHHE COCTaBIIITh IUIAH [JCHCTBUS U

OTIpeAEIsATh HEOOXOUMbIE PECYPCHI;

- YMEHHUE pealln30BbIBATh COCTABICHHBIN IJIaH

U OLEHUBATh PE3YyJIbTAaT U IOCIEICTBUS CBOMX
NEeUCTBUN (CaMOCTOATENbHO WJIM C IOMOILBIO
HAaCTaBHUKA);

- 3HaHME W [OHHUMaHHE aKTyaJbHOTO
po(eCcCHOHATIBPHOTO U COLMAIBHOIO KOHTEKCTa,
B KOTOPOM NPUXOAUTCS pabOTaTh U KUTb;

- 3HaHUE OCHOBHBIX MCTOYHUKOB MH(OpPMALUU U
pecypcoB Uil pelieHMs 3ajad M [pobiemM B

Tekymuii KOHTpOJIb B
dopme ycTHOro ormpoca,
BBITIOJTHEHUS
IIPAKTUYECKUX paoor,
tectupoBaHusa.  Popma
MPOMEKYTOYHOM

arTeCTalluu — 5K3aMCH.

po¢eCCHOHAIIBHOM u/unm COIIMAIBHOM

KOHTEKCTE.
OK 02. Hcnonw3oBarh | - 3HaHUE MIPUEMOB CTpyKTypupoBaHus | Tekyumii KOHTpoOib B
COBPEMEHHBIE cpeacTBa | HH(pOpMAIMK U ¢dopme ycTHOro ormpoca,
MOMCKA, aHanM3a u | opmara odopmIIEHHS PE3YJHTATOB TIOMCKA | BBHIMOJTHEHUS
MUHTEPIIPETALNN uH(pOpMaINH; IIPAKTUYECKUX pador,
uH(popMaluuy, U | - 3HaHUE COBPEMEHHBIX CpPEICTB U YCTPOWCTB | TecTupoBanusd.  Dopma
UH(POPMaILMOHHbIE uHpOpMaTU3aLUU, MOPSAOK MX NPUMEHEHHUS U | MPOMEXYTOUHOM
TE€XHOJIOTHUH JUISL | IPOTpaMMHOE oOecrnieuyeHue B | aTTecTalli — 3K3aMeH.
BBITIOJTHEHUS 3a7a4u | IpoeCCUOHATIBHON NesITeIbHOCTH, B TOM YHUCIIE
npodecCHOHATbHON C MCTIOJIb30BaHUEM ITU(DPOBBIX CPE/ICTB.
JESITEIBHOCTH
OK 03. IImanupoBaTh W | yMEHME NPUMEHSATH COBPEMEHHYIO HayudHyrO | Tekymmuii KOHTpOJIb B
pean30BbIBaTh poeCCHOHATIBHYIO TEPMUHOJIOTHIO; ¢dopme ycTHOrO oOIpOCa,
coOCTBEHHOE - yMEHHEe  OmpelensiTh W  BBICTPAUBATh | BBHIIIOJHEHUS
npogeccuoHaIbHOe U | TPAeKTOPUH TNPO(PECCHOHANBHOTO DPA3BUTUS U | MPAKTUYECKUX pador,
JMYHOCTHOE pa3BuTHE, | caMmo00pa3oBaHUS; tectupoBanusi.  Popma
IPEIITPUHUMATEIBCKY IO - 3HAHHE COBPEMEHHOM HAay4YHOM M | IPOMEXKYTOUHOU
JeSTeNIbHOCTD B | MpodeccHOHaNbHON TEPMUHOJIOTUH; aTTecTalluy — HK3aMEH.
npodeccuoHaabHON cdepe, | - 3HAHHE BO3MO’KHBIX TpPaeKTOpUI
UCIOJIb30BaTh 3HAHUS MO | MpodeccroHalbHOTO pa3BUTHUSA u
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paBoBOM ©  (prUHAHCOBOM
TPAMOTHOCTH B PAa3IMYHBIX
YKU3HEHHBIX CUTYaIUAX

CaMOO6p330BaHI/IH.

OK  04. O¢ddexkTuBHO | - yMEHUE OpraHU30BbIBaTH paboTy KoiekTuBa M | Tekymui KOHTpOJIb B
B3aMMOJICIICTBOBATH U | KOMaH/bI, dbopmMe ycTHOrO ompoca,
paboTaTh B KOJIJIEKTUBE U | - YMEHHE B3aUMOJICHCTBOBATH C KOJUIETaMM, | BBIIOJHEHUS
KOMaHie PYKOBOZCTBOM, KJIMEHTaMU B X0/l | MPaKTUYECKUX pabor,
npoeccnoHaIbHON IESITEIFHOCTH; tectupoBanusi.  Popma
- 3HaHHE OCHOB IIPOEKTHOM J1eATEIbHOCTH. MIPOMEXYTOYHOMN
aTTeCTalluu — JK3aMEH.
OK 05. OcyuiectBisTh | - yMEHHE TPAMOTHO H3JlaraTb CBOM MbICIM W | TeKylmuii KOHTpOJIb B
YCTHYI0O W THCBMEHHYIO | OQOpMIISTh JTOKYMEHTHI O MpodecCHOHATBHON | (h)opMe YCTHOTO OIpoca,
KOMMYHHKAITIIO Ha | TEMaTUKE  Ha  TOCYJapCTBEHHOM  f3bIKE, | BBIIIOJIHEHUS
rOCYy/IapCTBEHHOM  SI3bIKE | IPOSIBIISITH TOJIEPAHTHOCTD B paboyeM | IpaKTHYECKUX pabor,
Poccuiickoit ®denepaiiuu ¢ | KOJUIEKTUBE; TECTUPOBAHHS. ®opma
y4ETOM OCOOCHHOCTEH | - 3HaHUME OCOOEHHOCTEH  COLMAIBHOTO U | IPOMEXYTOYHOMN
COLIMATILHOTO U | KyJIbTYPHOTO KOHTEKCTA, aTTecTaluu — HK3aMEH.

KYJbTYPHOI'O KOHTEKCTa

- 3HaHWE mpaBWJI O(OPMIICHUS JOKYMEHTOB H
MIOCTPOCHHUSI YCTHBIX COOOIICHHIA.

OK 06.
IPaXAaHCKO-
NaTPUOTHUYECKYIO IO3ULIHUIO,
JEMOHCTPUPOBATh

OCO3HAHHOE IIOBEICHHE Ha
OCHOBE TpagULMOHHBIX
POCCUICKHX JIyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEW,
B TOM 4YHCIE C Y4YETOM

[IposiBisITH

- YMEHHME OIIMCBIBATH 3HAYUMOCTb  CBOEH
CIELUATIbHOCTH;

- yMeHue IIPUMEHSATH CTaHJapThI
AHTUKOPPYILIMOHHOTO NIOBEACHUS;

- ITIOHUMAaHHE CYIIHOCTH IPaXXIaHCKO-

MaTPUOTHYECKON TMO3UINH, OOIIEYEIOBEYECKIX
IIEHHOCTEH;

- TOHMMAaHHE 3HAYUMOCTH MPOdeCcCHOHATHLHON
NeATSIIHFHOCTH 110 CIEIUAIbHOCTH

Tekymuii KOHTpOJIb B
dopme ycTHOro ormpoca,
BBIIIOJIHECHUS
IIPAKTUYECKUX paoor,
TectupoBanusa.  Popma
IIPOMEKYTOUHOU

arTeCTaluu — 5K3aMCH.

rapMOHHU3aLuU - 3HAaHME CTaHJApPTOB AHTHUKOPPYNLHUOHHOIO
ME)KHAIIMOHAJIbHBIX U | IOBEICHUS U TIOCIIEICTBUS €0 HApyIIEHHUS.

MEXXPEIUTHO3HBIX

OTHOILICHHUH, IIPUMEHSATH

CTaH/apThI

AHTUKOPPYNLHOHHOTO

NIOBEJICHUS

OK 07. CopgeiicTBoBaTh | - yMeHHE coOIIOAaTh HOPMBI 3Koyornyeckoi | Tekyummii  KOHTpoib B
COXPaHEHMIO OKpYXarollei | 6e30macHocTH; dopme ycTHOro ompoca,
cpenpl, - yMEHHE OTIpeIeNATh HaIpaBJIEHUS | BBHIIOJHEHUS
pecypcocOepexeHuIo, pecypcocOepexeHus B paMKax | IPaKTHYECKHUX pador,
OpPUMEHSTh  3HaHUS 00 | mpodeccroHalbHOI NEeATEITbHOCTH o | recrupoBanusa.  Popma
WU3MEHEHNUN KJIMMaTa, | CIEMUATbHOCTH,  OCYIIECTBIATH  PabOTy ¢ | IPOMEXYTOUHOU
OPUHLUIBL  OEepexIIMBOrO | COOTI0ACHUEM IIPUHIUIIOB OepeXJIMBOTO | aTTECTALUU — SK3aMEH.
POM3BOJICTBA, 3(PPEKTUBHO | MPOU3BOJCTBA;

JeiicTBOBAThH B | - YMEHHE OpPraHU30BbIBaTh MPO(GECCHOHATIBHYIO

I-IpCSBI:I‘-IE).I\/'IHBIX CUTyaluax

NesTeIbHOCTh C YYETOM 3HaHUM 00 HM3MEHEHHH
KJIMMATHYECKUX YCIOBUM PETHOHA,;
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- 3HaHHE MPaBHJ JKOJOTMYECKOil 0e30macHOCTH
IpU BEACHUU NPO(PECCHOHANBHON eI TeTbHOCTH;
- 3HAHUE OCHOBHBIX PECYpPCOB, 33/I€HICTBOBAHHBIX
B IPO(eCCHOHATILHOMN IATEIIHOCTH;

- 3HaHUE nmyTei oOecrieyeHust
pecypcocOepekeHus;

- 3HAHHWE U MIOHUMAaHUE TPUHIUIIOB OEPEKITUBOTO
MIPOU3BO/JICTBA;

- 3HAHHME OCHOBHBIX HAIIPaBICHUW HW3MEHEHUS
KJIMMATHYECKUX YCIOBUM PErMOHA.

5 JINCT UBSMEHEHUWU 1 JIOIIOJIHEHWM, BHECEHHBIX B PABOUVYIO ITPOTPAMMY

Ne

Jlata BHECEeHUS
WU3MEHEHUHN

Ne crpanuiel | /o BHECEHUSI U3MEHEHUSA Tlocne BHECEeHUSI U3MEHEHUS
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