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PaGouas mporpamMmma ydeOHOro mnpeaMera pa3paboTaHa Ha OCHOBE TpeOOBaHUM
(dbenepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAapTa CPEAHEro OOIIEro
oOpa3oBaHusl, yTBEPKIECHHOTO MTpuKka3oM MunucrepcTBa oopasoanus u Hayku PD ot 17
Mas 2012r. Ne 413 (c um3meHeHusMu u pgomoiaHeHusMH) (mamee — PI'OC COO),
benepaabHOTO rocyJapCTBEHHOTO 00pa3zoBaTeIbHOTO cTaHaapTa CpEIIHETO
mpoeCCHOHATEHOTO ~ 0Opa3oBanusi 1o  crnenuasbHocTH  43.02.16 Typusm w
rOCTEIIPUUMCTBO, YTBEPKACHHOIO NpHKa3oM MuHHCTepcTBa mnpocBemieHus PO ot 12
nexabps 2022 r. Ne 1100 (¢ m3menenusimu u gonoiHeHusmMu) (mainee — @I'OC CIIO),
MoJIOKEHUH (penepanpbHON 00pa30BaTEIHLHON MPOrPaMMBI CPEAHETO 00IIero 0Opa3oBaHus,
YTBEPKJIEHHON mpukazoM MunuctepctBa mnpocBemieHuss PO ot 23 nosiops 2022 r. Ne
1014, ¢ yueToM nosrygyaeMou CieluaibHOCTH.

PACCMOTPEHO COI''TACOBAHO

MK o611eo0pa3zoBaTenbHbIX JUCHUILIUH HavanbHuk y4eOHO-METOUYECKOTO
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IIpencenarens O.A.MocueHKO JI.B Tepsega.
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1 ITACITIOPT PABOYEM ITPOI' PAMMBI
VII1.04. Maremartuka

1.1 O6nactb npumMeHeHus pabodeil mporpaMmMbl

Pabouas mporpamma y4eOHOro mpeaMeTa SBJISETCA YacThl0 MPOrpaMMbl MOATOTOBKH
cnequaiucToB cpennero 38eHa B coorBercTBuM ¢ PI'OC CIIO cneumansnoctu 43.02.16
TypusMm 1 rocTeEnpUUMCTBO.

PabGouas nmporpamma yueOHoro npeamera YI1.04. MaremaTtuka npeaHa3zHadeHa st
peannzanuu  00pa3oBaTENbHOM MPOTrpaMMbl CpeAHEro oOmero oOpa3oBaHUs IPU
MOATOTOBKE CIEUATNCTOB CPEIHETO 3BEHA.

1.2 Mecto y4yeOHOrO npeaMera B CTPYKType MPOTrpaMMbl MOATOTOBKU CHEIIUATHCTOB
CpEeIHEer0 3BEHA: BXOJMUT B 00I11€00pa30BaTEeNIbHBIA IUKII, MU3y4aeTcs Ha YIIIyOJICHHOM
YPOBHE.

1.3 Lenu u 3agauu paboyelt mporpaMmbl — TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS

OcBoenue conaepkanust yueOHoro mnpeamera YII1.04. Marematuka oOecrieunBaeT
JOCTIKEeHUE oOyuaromuMucs TuaHOCTHBIX (JIP), Mmetanpeamernsix (MP) u npeamMeTHbIX
(ITP) pesynwraToB, npeaycmorpeHHbIXx ®I'OC COO u yyacTBYIOIIMX B MOATOTOBKE K
(hopMHUPOBAHUIO U PA3BUTHIO OOIIMX KOMIIETeHIIMH, mpeaycMmoTpeHHbix @I'OC CIIO.

[InanupyemMble TMUHOCTHBIE PE3YIbTAThl OCBOCHUS YUEOHOTO MpeIMeTa:

JIP 1 Oco3Harouuii ce0s rpakIaHUHOM U 3aIIUTHUKOM BEJIMKON CTpaHBI.

JIP 2 IlposBiArOmMi aKTHUBHYIO TPAKIAHCKYIO ITO3HMIUIO, JEMOHCTPUPYIOLIUI
MIPUBEP>KEHHOCTh MPUHIMIIAM YECTHOCTH, MOPSIAOYHOCTH, OTKPHITOCTH, YKOHOMHUYECKHU
AKTUBHBIN U YYACTBYIOIIUN B CTYyICHUECKOM U TEPPUTOPUATIBHOM CAMOYIIPABICHUH, B TOM
YyuCJi€ Ha YCIOBUAX JIOOPOBOJBYECTBA, MPOAYKTHUBHO B3aWMOJCHCTBYIONIUN U
YYaCTBYIOIIUI B ICSITEIIbHOCTH OOIIECTBEHHBIX OPTaHU3aIUH.

JIP 3 CobGmrogatoniuii HOPMBI MIPABOMOPAIKA, CICAYIOMUNA UaeallaM TPaKJaHCKOTO
oO1mecTBa, obecrieueHuss OE30MacHOCTH, MpaB U cB0OO rpaxman Poccuu. JlosnmpHbIN K
YCTAaHOBKAaM W TPOSIBICHUSAM MPEICTABUTENICH CYOKYIbTYpP, OTIUYAIONIMN UX OT TPYIII C
NECTPYKTUBHBIM M JEBHAHTHBIM MOBEACHUEM. JIEMOHCTpUPYIOUIUMN HENpUsTHE U
MpEeAYNPEXIAIONIMA COMATBLHO OMACHOE MOBEICHUE OKPYKAIOIIHX.

JIP 4 TIposBistomuii 1 J€MOHCTPUPYIOIINI YBAKEHUE K JIIOASM TPY/1a, OCO3HAOIIUN
IIEHHOCTh COOCTBeHHOro Tpyaa. Crpemsinuiicss K (QOPMHUPOBAHUIO B CETEBOM cpelie
JUYHOCTHO U MPOo(eCCHOHATBHOTO KOHCTPYKTUBHOTO «LHU(POBOTO Ciienay.

JIP 7 Oco3Haomuii TPpUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; YBaXaroUIUn
COOCTBEHHYIO M UY>KYIO YHUKAJIBLHOCTbh B Pa3JIMYHBIX CUTyallUsIX, BO BceX opMax M BHAAX
NEeSATENBHOCTH.

JIP 9 CobGnrogaronuii ¥ MpomaraHIuPYIONIMN TpaBuiIa 370pOBOTO U 0€30MMacHOTO
o0Opa3za JXKH3HM, CHOPTa; MPEAyNpeKAaromuii J1u00 MPEeo0JIeBAOIIUNA 3aBUCUMOCTH OT
aNKOTOJIs, Tabaka, TCHUXOAKTUBHBIX BEIIECTB, a3apTHbIX urp u T.J. CoxpaHsomun
MICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WA CTPEMUTEIBHO
MEHSIOIIUXCS CUTYaIUsIX.

JIP 10 3abotsmuiics O 3alUTe OKPYXKAIOMIEH Cpelbl, COOCTBEHHOM W UYKOU
0e301acHOCTH, B TOM YHCJIe HU(PPOBOIA.

MeranpeaMeTHble pe3yJIbTaTbl OCBOEHUSI yU4€OHOTO MpeaMeTa OTPakaroT OCBOCHHE
0OyYalOIMMHUC MEXKIPEIMETHBIX TOHITHUH U YHUBEPCAIbHBIX YYEOHBIX JACHCTBUIA
(YY)

[To3naBarenbubie Y Y/, BKIItOUas:



MP 1 ba3oBrle n0cuueckue neNCTBUML:

YVJI 1 BbIBIATH KauecTBa, XAapAKTEPUCTUKH MATEMATHYECKUX TIOHITHH U
OTHOIIEHUH MEXIYy TOHATUSAMU; (DOPMYIUPOBATH ONPEACICHUS TTOHITHA.

YV 2 YcranaBnuBaTh CYIIECTBEHHBIA MPHU3HAK KJIAcCU(UKALIMKA, OCHOBAHUS IS
00001IIeHNs ¥ CPAaBHECHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIHA3A.

YVl 3 BpisBAIsATH MaTEMaTHYECKHME 3aKOHOMEPHOCTH, MPOBOJUTH AHAJIOTHH,
BCKPBIBATh B3aWMOCBS3M M TPOTHUBOpeUns B (akTax, TaHHBIX, HAOTIOACHUSAX W
YTBEPXKACHUSIX; NOpeayiaraTb  KPUTEPUU  JUIL  BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUMH.

YV 4 Bocnpunumats, (opmyiupoBaTh U NpeoOpa3oBBIBATh  CYXKIICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE.

YVYJI 5 Jlenate BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIOUECHHH, YMO3aKJIFOUEHUH IO aHAJIOTHH.

YV 6 ITpoBoAUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIN
(npsiMble ¥ OT MPOTHBHOTO), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTHPUMEPHI; 000CHOBBIBATH CYXKJICHUS U BHIBOJIBI.

YV 7 BoiOupath cnoco0 pemieHus y4eOHOM 3agauyu (CpaBHHBATh HECKOJBKO
BAPUAHTOB pEILICHUS, BBIOMpATh HauboJee MNOAXOMANIUMNA C YU4ETOM CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPHUEB).

MP 2 6a3oBbie uccredosamenvckue NEUCTBUS:

YV/I 8 crions30BaTh BOIPOCHI KaK HCCIIEI0BATENLCKAM HHCTPYMEHT ITO3HAHMS.

YV 9 ®opmynupoBaTh BOIPOCH, (PUKCHUPYIOIIHME MPOTHUBOpPEYHUE, MpoOIemMy,
yCTaHaBJIMBas MCKOMOE M JIaHHOE, (OPMHUPOBATH THUIIOTE3Y, APTyYMEHTHUPOBATH CBOIO
MO3ULIUI0, MHEHUE.

YV 10 IIpoBoguTh  CcaMOCTOSITEBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT,
MCCJIE/IOBAHUE TI0 YCTAHOBJICEHHWIO OCOOCHHOCTEH MAaTEeMaTUYeCKOTOo OOBEKTa, MOHSATHUSA,
MpOILEYyphl, TIO BBIABJICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, TMOHSATHUSIMU,
MpOLEypPaMU, UCIIOJIb30BaTh PA3JIMYHBIE METOBI.

YV 11 CamoctostensHo (HopMyaupoBaTh 000OIEHHS W BBIBOJBI MO pe3yJibTaTaM
MPOBEIEHHOTO0 HAOJIONICHUS, MCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MMOJYyUYEHHBIX
Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUH, MPOTHO3UPOBATh BO3MOXKHOE UX PA3BUTHUE B HOBBIX
YCIIOBHSIX.

MP 3 6azoBbie ymerus pabomams ¢ uHpopmayuei:

YV ]I 12 Boibupatrs HHPOpPMALIUIO U3 KCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATH
U UHTEPHPETUPOBATH HWH(OOPMAIUMIO PA3IUYHBIX BHUIOB U (HOpPM TMPEICTABICHUS;
CUCTEMATU3UPOBATh U CTPYKTYPUPOBATH MH(POPMAIIHMIO, TIPEACTABIATh €€ B Pa3IMYHBIX
dbopmax.

YV 13 OuenuBath Hag&KHOCTh HWHPOPMAMH TO  CAMOCTOSITEIHHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM, BOCIPUHUMATH €€ KPUTHIECKHU.

YV ]I 14 BoisaBnars aeduniutsl nHGOpMAIUHU, TaHHBIX, HEOOXOIUMBIX JIsi OTBETA HA
BOIPOC U ISl PEILIEHUS 3a/1a49H.

YV 15 AnanusupoBath HH(GOPMAIUIO, CTPYKTYPUPOBATH €€ C TOMOILBIO TaOIHI] U
cxeM, 0000111aTh, MOJICIMPOBATH MATEMATUUECKHU: JIeJIaTh YEPTEKU U KpaTKUE 3aIUCH TI0
YCJIOBHIO 3aJ1a4H, 0TOOpaxaTh rpaduuecku, 3aucChiBaTh C TOMOIIbIO (popMyII.

YV ]I 16 ®opmynupoBath NpsMbie U 0OOpaTHbIE YTBEPKIEHUS, OTPUIIAHUE, BEIBOJIUTD
CJIEJICTBHUSI; pacIO3HABATh HEBEPHBIE YTBEPKACHHS U HAXOJAUTH B HUX OIIMOKH.
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YV 17 IlpoBoauTh MaTeMaTUYECKHE DKCIEPUMEHTHI, pellaTh  3aJayuu
UCCIIEAOBATEIbCKOTO  XapakTepa, BBIABUTATh MPEANOJOXKEHUS, JI0Ka3blBaThb  WJIHU
ONpPOBEPraTh UX, IPUMEHSISI UHIYKIHIO, JEAYKIUIO, AHATIOTHI0, MATEMATUYECKUE METO/IbI.

YV 18 Co3naBarh CTpyKTYpPUPOBAHHBIE TEKCTOBBIE MATEPUAIIBI C UCIOJIH30BAHUEM
BO3MOYKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTHA,
HCITOJIh30BaTh TAOJIMUHBIC 0a3bl JAaHHBIX.

YV 19 Hcnonws3oBaThb KOMIBIOTEPHO-MATEMATHUYECKUE MOAECIW JJIs aHAIU3a
O00BEKTOB U MPOIIECCOB, OLIEHUBAThH a/IEKBATHOCTh MOJEIIN MOJCIUPYEMOMY OOBEKTY HIIU
MIPOLIECCY; MPEACTABIATH PE3YIbTAaThl MOJACIUPOBAHUS B HATJISAHOM BHJIE.

Kommynukatusubie YV /I, BKItOUas:

MP 4 6a3oBbie ymerus oowerus:

YV 20 Bocnpunumatrh u GOpMYIUpOBATH CYXXIEHHUS, SCHO, TOYHO, T'PaMOTHO
BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX.

YV 21 B xone oOcyxneHus 3a1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOUM TEMBI,
poOJIeMBbl, periaeMoil 3ajauu, BBICKA3bIBATh HJICH, HAIICJICHHbIE HA TOUCK PEUICHUS;
COCTaBJIATh CBOU CYXKICHUS C CYXKJICHHUSIMHU JIPYTUX YYACTHUKOB JUAJOra; B KOPPEKTHOU
dhopme popMyaMpoBaTh pa3HOIIACUs U BO3PAKEHUS.

YV]I 22 IlpeacTtaBisTh JOTUKY PEUICHUS 3aJa4d, J10KA3aTEIbCTBA YTBEPXKIACHUS,
pe3yJbTaThl M XOJI DKCIEPUMEHTA, MCCIEIOBaHMS, MPOEKTa B YCTHOW M TNMUCHbMEHHOMU
(dbopme, NOJKpEIIsis MOACHEHUSIMU, 00OOCHOBAaHUSMU B BEpOATbHOM M IpaiuecKoM BUJIE;
CaMOCTOSITENIbHO BbIOMpaTh (GopMaT BBICTYIUICHHS C Y4Y€TOM 3ajlad MpEe3CHTaIluu |
0COOEHHOCTEH ayTuTOPHUHU.

YV ]I 23 YyacTBOBaTh B rpynnoBbIX popmax padboThl (00Cyx)aeHUs, 0OMEH MHEHHIA,
«MO3TOBOM  IITypM» ©  JpPyTrH€), MCHOJb3Yys TMpEeuMyIIecTBa KOMaHIHOM U
WHIUBUyJIbHOW pabOThl NpU pelIeHUWH y4eOHBIX 3a]ay; TUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThI, pacipeensTh BUAbI padoT, 10roBapuUBaThCs, 00CYKAaTh MPOIIECC U
pe3yJbTat paboThl; 0000IIaTh MHEHHSI HECKOJBKUX JIFOCH.

YV 24 BrinonHsTh CBOIO 4YacTh pabOThl U KOOPJAWHUPOBATH CBOU JCHCTBHUS C
JIPYTUMH YJICHAMU KOMaHbl; OIIEHUBATh Ka4eCTBO CBOETO BKJaja B OOIIUN MPOAYKT IO
KpUTepusiM, cOpMYyJIMPOBAHHBIM YUYACTHUKAMH B3aMOICHCTBUSI.

Perynsatusnsie YV /I, BKitouas:

MP 5 Ga3oBbi€ yMeHUs camoopeanu3ayuu:

YV 25 CoctaBndrh IJ1aH, alrOPUTM pEUIEHUs 3a]]a4M, BHIOMPATH CIIOCOO pelIeHUs
C Y4€TOM HMMEIOIIMXCS PEeCypcOB MU COOCTBEHHBIX BO3MOXKHOCTEH M KOPPEKTHUPOBATH C
y4€TOM HOBOM MH(OpPMAIIIH.

YV 26 IIpeaBuaets TpyAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPU PEUICHUH 3a7a4H,
BHOCUTh KOPPEKTHUBHI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HAWIEHHBIX OIIMOOK.

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

YV]I 27 Bnamerp HaBBIKAMH TI03HABATEIIBHOW pPEQIIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HUX PE3yJbTAaTOB; BIANETb
cnoco0aMy  CaMOIIPOBEPKH, CaMOKOHTPOJISi —Mpolecca W pe3yJbTaTa pelieHus
MaTeMaTUYECKOM 3aJIayu.

YV ]I 28 OuenuBath COOTBETCTBUE pe3yibTaTa LeJId U YCIOBUSIM, MEPY COOCTBEHHOU
CaMOCTOSTENIbHOCTH, 3aTPyJHEHUs, ACPUIUTHI, OMIMOKH, TNPUOOPETEHHBIN  OIbIT;
OOBSACHSATH MPUYUHBI JOCTHKEHUS UJIM HE JOCTHXKEHUS PE3YIIbTATOB JIE€ATEILHOCTH.

6



CoBmecTHas AeATEIbHOCTD Kak Y'Y I, BKiItoJas:

MP 7 Ga3zoBbI€ yMeHUsL COBMECMHOU OessmelbHOCTUL:

YV 29 ITlonnmaTe 1 UCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHON U UHIMBHUIYyaIbHOU
paboTHI.

YV 30 IlpuHuMaTe #EenM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JEHUCTBUSA IO €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JICMCTBUH,
pacupenesnsaTh poju ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU
paboTHI.

YV 31 KoopauHupoBaTh W BBIIOJHATH padOTy B YCIOBUAX pEAIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUSI.

YV 32 OcywecTBiATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHUE B Pa3JIMYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

[IpeameTHBIEC pe3ynbTaThl OCBOCHUS Y4€OHOTO MpeaMeTa 00eceuynBaoT:

I[IP1 VYwmenue onepupoBaTb NOHATHSAMU: OIIPEACIICHHE, AaKCHOMa, Teopema,
CJIEICTBUE, CBOICTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYJINPOBKHU; YMEHHUE
(dbopMynupoBaTh OOpPaTHOE U MPOTHUBOMOJIOKHOE YTBEPXKJIECHUE, MPUBOAUTH NPHUMEPHI U
KOHTPIIPUMEPBI, HCHOJIB30BaTh METOJ MAaTEMATHYECKOM WHAYKLIHH;, MPOBOIAUTH
NOKa3aTEIbHbIE  PAcCyXACHUSA IpPU PENIEHWH 3a0a4, OLEHUBATh JIOTHYECKYIO
IIPABUJIBHOCTB PACCYKICHHM.

[TIP 2 YmeHue onepupoBaTh NOHATUSIMH: MHOKECTBO, OJMHOXKECTBO, ONIEPALIU HAJT
MHOXKECTBAMH; YMEHHE HCHOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar s
OIMCaHUs pEaJbHBIX IPOLECCOB U SBICHUN, U IPU PELICHHUM 3a7a4, B TOM YUCIE U3
APYTUX Y4EOHBIX MIPEIMETOB.

[1P3 YMenue onepupoBath MOHATUSIME: Tpad, CBsI3HBIN Tpad, nepeBo, MUK, rpad Ha
IJIOCKOCTH, YMEHHE 3a/laBaTh M OINUCHIBATh Tpadbl pPa3IUYHBIMU  CIOCOOAMU;
MCIIOJIb30BaTh Tpadbl PU pELICHUN 3a]1a4.

[1P 4 Ymenne cBOOOIHO ONIEPUPOBATH MOHITHIMU: COYETaHHUE, MIEPECTAHOBKA, YHUCIIO
COUYETaHMM, YHCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHuEe NMPUMEHITh KOMOMHATOPHBIE
(baKTbl U pacCyACHUS JJI PEIICHMS 3aau.

IIP 5 Ymenue onepupoBaTh MOHATHAMU: HATYPAIbHOE YUCIIO, UEJIOE YUCIO0, OCTATOK
10 MOAYJIIO, PAllMOHAIIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO, MHOXKECTBO HATypalbHBIX,
LEbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHUE HCHOJb30BAaTh NPU3HAKU
JENUMOCTH, HaUMEHbBIINKA OOIIMIA JIeTUTENb U HauMeHblIee oOlIee KpaTHOE, alfOPUTM
EBKknmnaa npu pelieHuu 3a1ad; 3HAKOMCTBO C PAa3jJWYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUUCIICHUS.

[1P 6 YMmeHue cBOOOAHO ONEPUPOBATH MOHATUSMU: CTENEHb C LEIBIM MOKA3aTeIeM,
KOPEHb HATypaJbHOM CTENEHHU, CTENEHb C PAlMOHAIBHBIM I10KA3aTeleM, CTEIEHb C
JIeHCTBUTENBHBIM (BELICCTBEHHBIM) TOKa3aTesieM, Jorapudm yucia, CUHYC, KOCUHYC, U
TaHI'€HC NPOU3BOJIBHOTO YUCJIA.

I[IP 7 VYwmeHue onepupoBaTh  IOHATHUSMH:  TOXAECTBO, TOXKIESCTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
PAaBHOCHJIBHOCTh YPABHEHHM, HEPABEHCTB U CHUCTEM, PALMOHAIBHBIC, HPPALHOHAIILHBIC,
MOKa3aTelbHble, CTEeNeHHbIe, JorapupMUUYECKHe, TPUTOHOMETPUUYECKUE YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI; YMEHHE pEIIaThb YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
NOMOIIBIO PAa3NIUYHBIX MPUEMOB; PEIIATh YPABHEHHUS, HEPABEHCTBA U CHCTEMBI C



apamMeTpoM; IPUMEHATb YPAaBHEHMs, HEPABEHCTBA, WX CHUCTEMBI [UIsl PpELICHUS
MaTEMaTUYECKUX 3aa4 U 33/1a4 U3 PA3IMYHBIX 00JIacTell HAYKHU U PEaIbHOM KU3HU.

I[P 8 YMenune cBOOOAHO OMEPHPOBATH MOHATUAMH: Tpahuk GyHKIHUH, OOpaTHas
byHKIUSA, KOMIIO3WIUS (YHKIMM, JnuHeWHas QYHKIUSA, KBaapaTHuHas (QYHKIIHS,
CTerneHHas (YHKIUS C IEJBIM MOKa3aTeleM, TPUTOHOMETpUUYecKrue (yHKIMH, OOpaTHbIE
TPUTOHOMETpHUUECKHEe (YHKIIMH, TOKa3aTelbHas U Jorapudmuueckas (yHKINH, YMEHHUE
CTpOUTHh rpa@uku (YHKIUH, BBIIOJHATH IpeoOpa3oBanus rpadukoB (QPyHKIUN; yMeHHE
UCIIONb30BaTh TpaduKu (QYHKIUA [JIs HM3yYEHHUs MPOLECCOB M 3aBUCUMOCTEH TMpH
pelleHnr 3a7ad M3 JPYTruX Yy4eOHBIX MPEeIMETOB U M3 pealbHOW >KHU3HH, BBIPAXKATh
(bopMysiaMy 3aBUCUMOCTH MEX]ly BEIMUYMHAMH; YMEHUE CBOOOAHO ONEPUPOBATH MOHSTHSL:
4€THOCTh ~ (DYHKLMH, TNEPUOJUYHOCTh  (PYHKIMH, OrPAaHUYEHHOCTh  (PyHKIIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMyM (pyHKIMH, HauOosbllee U HaUMEHbIIEE 3HAYCHMSI
(GYyHKIUMM Ha NPOMEXKYTKE, YMEHUE IIPOBOAMTH MCCIEAOBaHME (QYHKIMH; YMEHHUE
UCIIOJIb30BaTh CBOMCTBA M rpaduku (YHKIUI 17 pelIeHUs] YpaBHEHHUI, HEPaBEHCTB U
3aja4 ¢ MapameTpaMu; M300pakaTb Ha KOOPJUHATHOM IJIOCKOCTH MHOXECTBA PEILIEHUMN
YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

ITIP 9 VYmeHue CBOOOJHO OINEPUPOBATH MOHITUSMU: TOCJIEAOBATEIBLHOCTD,
apumeTnyeckas NpPOrpeccHsi, TeoOMeTpuUecKas Iporpeccusi, OECKOHEYHO YObIBaromas
r€OMETPUYECKAs] NPOTPECCUsl; YMEHUE 3a7aBaTh IIOCIIEIOBATEIIBHOCTH, B TOM YHUCJIE C
MTOMOILBIO PEKYPPEHTHBIX (POPMY.I.

[IP 10 YMeHue omnepupoBaTh MOHATHUAMH: HENPEPBIBHOCTH (YYHKIIMH, ACHUMIITOTHI
rpadpuka GyHKOUM, TepBas M BTOpas MPOU3BOJIHAS (PYHKLIHMH, TE€OMETPUUYECKUH WU
(bu3nueckuil CMBbICT NPOU3BOAHON, MEPBOOOpa3Hasi, ONMPENCIEHHBIM HWHTErpai; yMEHHE
HaXOAUTh AaCUMNOTOTHI Tpaduka (YHKIUH; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BENICHNUS, YaCTHOTO M KOMITO3ULUHU (YHKIUH, HAXOIUTh YpaBHEHUE KacaTeJbHOU K
rpaduky (yHKUMHU; YMEHHUE HCIOJB30BaTh MPOU3BOAHYIO JUISl MCCIeNOBaHUS (YHKIUH,
JUISL HAXOXKIAEHUS HAWIY4IIEro pELICHHs B MPUKIAIHBIX, B TOM YHCIE COLUAJIBHO-
HSKOHOMUYECKUX M (U3MUECKHUX 3ajadax, JUIsl ONpEeNeleHHs CKOPOCTU U YCKOpPEHUS;
HaxXOJIUTh IUIOMIAJN U OO0BEMBI (UTYp C MOMOIIbIO HMHTErpajia; MPUBOJIUTH MPUMEPHI
MaTeMaTUYeCKOro MOAEIUPOBAHUS C TOMOLIBIO TU(DPepeHIINaIbHBIX YPAaBHEHUN.

IIP 11 Ymenue onepupoBaTh MOHATHUSAMHU: KOMIUIEKCHOE YMCIO, CONPSKEHHBIE
KOMILJIEKCHBIE 4YHCJIa, MOAYJb M apryMeHT KOMIUIEKCHOIO 4Yucia, (opma 3amucu
KOMILJIEKCHBIX 4Hcel (TeoMeTpruiecKas, TPUrOHOMETpUYECKast U ajireOpanyeckas); yMeTh
MPOU3BOAUTH apU(METUYECKHE JACHCTBUS C KOMIUIEKCHBIMUA YMCJIAMU; TPHUBOJIUTH
MIPUMEPBI UCIIOJIB30BAHUS KOMILJIEKCHBIX YHCEI.

ITP 12 VYmenue cBOOOAHO ONEPUPOBATH IMOHATHAMU: CpefHee apudMETHUECKOE,
MearaHa, HauOoJiblllee M HauMEHbIIEee 3HAY€HHUs, pa3Max, AUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHE JUIsl ONKCAHMS YUCIIOBBIX JAHHBIX; YMEHHE MCCIEJO0BAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIe C PUMEHEHHEM TpaduiyeCcKUX METOAOB M 3JIEKTPOHHBIX CPEICTB;
rpaduyecKu Uccaen0BaTh COBMECTHbIE HAOIIOACHHS C MTOMOLIBIO TUarpaMM pacCerBaHUS
Y JINHEMHOU PErpeECCUU.

[P 13 YMeHue HaXxoAUTh BEPOSTHOCTH COOBITUW C MCIOJIb30BaHUEM TpauuecKux
METO/IOB; NPUMEHSTh [UIsl pelIeHus 3anad  (OopMyJibl CHOXKEHUS U YMHOXKEHUs
BEPOSATHOCTEH, (OpMyJly MOJHOM BeposiTHOCTH, Gopmyiy bepHymim, KOMOMHATOpPHBIE
¢dakTbl U (HOPMYJIbI; OLIEHUBATh BEPOSTHOCTU PEAIBbHBIX COOBITUI; YMEHHE ONEPUPOBATH
HNOHATUSAMHU ClIy4yaliHash BEJIMYMHA, PACIpPENCIICHHE BEPOSATHOCTEM, MAaTeMAaTHYECKOE
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OKUJaHWE, AMCIEPCUS U CTaHAAPTHOE OTKIOHEHHME CIIy4YailHOM BEIMYUHBI, (YHKIHUU
pacupenesneHuss M IUIOTHOCTM PAaBHOMEPHOIO, IIOKA3aTeIbBHOIO W HOPMAJIBHOIO
pacrpeneneHnii; yMEHUE MWCIOJIb30BaTh CBOMCTBA W3YUYEHHBIX pPACHPENCICHUN Ul
pelIeHus 3a/1a4; 3HAKOMCTBO C NOHATHSMU: 3aKOH OOJIBIINX YUCEN, METOIbI BHIOOPOYHBIX
WCCJICIOBaHMM; YMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHAa OOJBIINX YHCEN B
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHHSIX.

I[IP 14 Ymenue cBOOOJHO ONEPUPOBATH MOHATUAMH: TOYKA, MpsMas, IMJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMU YTOJd, ABYI'PAHHBIM yTOJ, TPEXIPAHHBIA YTOI,
IIEPECEKAIOIINECS, MApPAJUIENbHBIE W CKPEUIMBAIONIMECS NPSIMBIE, MApaUIEIbHOCTh U
NEPIEHANKYJIIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJI MEXAY MPSAMBIMU, YIOJd MEXAY
OPSIMOM U IJIOCKOCTBIO, YIOJl MEXKY IUIOCKOCTSMU; YMEHHUE HMCIIOIb30BATh IIPU PELICHUN
3aJa4 M3y4yeHHble (PAKTBl W TEOpPEMBbl IJIAHUMETPUU; YMEHHME OLEHUBAThb pPa3MeEphI
OOBEKTOB B OKpYXaloOIleM MHpE; yYMEHHE OIEpUpOBATh IMOHATUSAMHU: MHOTOTPAHHUK,
CEUEHHWE MHOTOIPAaHHUKA, MPAaBWIbHBIII MHOTOTpaHHUK, NpU3Ma, nupamuaa ¢Gurypa u
MOBEPXHOCTh BpallleHUs, LIWIUHP, KOHYC, IIap, cdepa, pa3BEPTKA MOBEPXHOCTH, CEUCHMUSI
KOHyCa W LWIMHAPA, MAPAJUIENbHBIE OCH WIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacarouasicss ceppl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CE€YEHHUE MHOTOIpaHHUKAa,
M300pakaTb MHOTOTPAHHHUKH, (UTYpPbl M MOBEPXHOCTHU BpAIICHUS, WX CEUEHHUSA, B TOM
YUCJIE C IOMOLIBIO AIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH CBOMCTBA TEOMETPUIECKUAX
¢duryp, camocTosTeNbHO (HOPMYJIMPOBATh ONpPEAENICHUS U3y4aeMbIX (UTYp, BBIIBUIaTh
TUIOTE3bl O CBOMCTBAX W IMPU3HAKaX TIE€OMETPUUECKUX QUryp, OOOCHOBBIBATH WIIU
OIIpOBEpraTh UX; YMEHHE MPOBOAUTH KIAaCCUPUKAIUIO PUTYp O pa3InYHbIM MPU3HAKAM,
BBITIOJIHATh HEOOXOAUMBIE TOTIOJIHUTEIbHBIE TOCTPOCHUS.

I[P 15 Ymenune cBOOOMHO OMEpUPOBATh MOHATHIAMU: IUIOMIAAL (GUTYPBI, 00BEM
burypsl, BeIMYMHA YIJIa, PACCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEXIY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOUIanb c(ephl, MIomaab MOBEPXHOCTH
NUpaMUIbl,  TPU3MBL,  KOHyca, IMUIMHApPa, OO0BEM  Ky0a, MPSIMOYTOJIbHOTO
napajuielenuneaa, NUpaMubl, TPU3MBbI, LWIMHIpA, KOHyca, [1apa; YMEHUE HAaXOJUTh
OTHOIIIEHHE 00BEMOB MOIO0HBIX PUTYP.

I[IP 16 YMeHue cBOOOIHO ONEpUPOBATh MOHATHUSIMH: JBMXKEHHE, MapajlieIbHBINA
MEePEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noao0us, Mog00HbIe GUTYPBI; YMEHHE PACIIO3HABATH paBHbIE U MOJ0OHbBIE (PUTYpPBI, B TOM
YucJjae B TNPUPOAE, UCKYCCTBE, APXUTEKTYPE; YMEHHE HCIOJIb30BAaTh I'€OMETPUUYECKUE
OTHOUIEHUS, HAXOJUTh T€OMETPUUYECKHUE BEJIMUMHBI (JJIMHA, YroJ, IJIOMalb, 00bEM) MpU
pEILIeHNH 3aj1a4 U3 JPYruX YYEOHBIX MMPEIMETOB U U3 peaibHOM KU3HU.

I[P 17 Ymenwe cBOOOMHO OMEpUPOBATH MOHITHUSAMHU: MPSIMOYTOJIbHAs CHCTEMa
KOOPAWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NpOU3BEICHHE BEKTOpa Ha YHCIO, pa3IoKEHHEe BEKTopa Mo 0a3ucy, CKalspHOe
IIPOU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YIOJI MEKy BEKTOPAMU; YMEHUE HUCIIOIb30BaTh
BEKTOPHBII U KOOPAUHATHBIA METOJ 111 PELICHHS] TEOMETPUUECKUX 3a4a4 U 3a/1a4 APYyTHX
y4eOHBIX TPEJAMETOB; OMEPUPOBATH MOHATUSIMH: Martpuiia 2X2 u 3x3, ompeneiauTelb
MAaTpUILbl, TEOMETPUUECKUNA CMBICIT OIIPEACIIUTEIIS.

I[IP 18 VYMenue MoAenupoBaTh pEAIbHBIE CHUTYAllMM Ha S3bIKE MAaTEMaTHUKH;
COCTaBJIATh BBIPAXKCHUS, YPABHEHMS, HEPABEHCTBA M MX CUCTEMBI 110 YCJIOBHUIO 3aJa4H,
UCCIIEZIOBaTh  TOCTPOEHHBIE MOJEIM C  MCIOJb30BAHUEM  amnmapara  anredpsl,
UHTEPIPETUPOBATh IIOJYyYECHHBIM pe3ysibTaT, CTPOUTh MATEMaTH4YECKUE MOJCIN C
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[OMOIIBI0O TIEOMETPUYECKMX TIOHATUM W BEJIMYMH, pEIIaTh CBA3AHHBIE C HUMH
PAKTUYECKUE 33a4d; COCTaBJATh BEPOSATHOCTHYKO MOJENb W HWHTEPIPETHPOBATH
IIOJYYEHHBIA PE3yJIbTaT;, pellaTh NPUKIAJAHBIE 330a4M CPEACTBAMH MAaTEMaTUYECKOTO
aHau3a, B TOM YHCJIE COLMATIbHO-A3KOHOMUYECKOTO U (PU3UUECKOT0 XapaKTepa.

[1P 19 Ymenue BoIOMpATh MOIXOIAIINI METO AJIs PEIICHUS 3a7aui; MOHUMaHHE
3HaYUMOCTH MAaTEMAaTUKHU B U3yUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHHE PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, YMEHUE
IIPUBOJUTH IPUMEPHI MATEMATUIECKUX OTKPBITUN POCCUMCKOW U MUPOBOU
MaTEMaTUYECKON HayKH.
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CooTHoOIIeHUE JINMYHOCTHBIX,

MCTANIPEAMETHBIX KW MNOPEAMCTHBIX PE3YJIbTAaTOB

ocBoeHus yueoHoro npeamera YI1.04. Maremaruka
B KOHTEKCTE MOATOTOBKHU K (POPMUPOBAHUIO U PA3BUTHIO OOLINX KOMIETEHIIHIH,
npeaycMmoTperHsix PI'OC CIIO

Kox n HanmenoBanue popMupyembIx

[Tnanupyemble pe3yabTaThl OCBOSHHS YU€OHOT 0 MpeMeTa

00X KOMIIETEHIIUI

JIM4HOCTHBIE PE3yIbTATHI
MeranpeameTHble pe3yabTaThl

[IpenmertHbie

OK 01. BwiOupaTh criocoOBI perieHus
3as1a4 npodeccuoHaATBHON
JeSITeIbHOCTH TPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JIP 4
MP1, MP 2

ITP 1 —1IIP 19

OK 02. Hcnonb30BaTh COBpEMEHHbIE
CpeICTBa IIOMCKa, aHaJIn3a U
UHTEpIpeTanuu nHGopmManuu, u
MH()OPMAIIMOHHBIC TEXHOJIOTUH IS
BBITIOJTHEHUS 33124 Mpo(deCCHOHATBHOM
NEeSTeTbHOCTH

JIP 4
MP 3

ITP 7, I1P 8, IIP
16

OK 03. [InanupoBaTh u
peann30BBIBaTh COOCTBEHHOE
npodecCHoHATbHOE U IMYHOCTHOE
pa3BHUTHUE, TPEAPUHIMATEIBCKYIO
JESTeTbHOCTh B TPO(ECCUOHATBHON
cdepe, UCIIOIB30BATH 3HAHUS 1O
(UHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
00CTOSITEIECTBAX

JIP 4
MP 5, MP 6

TP 7, TIP 14,
TP 17

OK 04. D¢ dexTuBHO
B3alMO/IEIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaHE

JIP 2, JIP 3, JIP 7
MP 7

TIP 6, TTP 8, TP
13,

OK 05. OcymiecTBasTh

YCTHYIO U TUCBMEHHYIO
KOMMYHMKAIMIO Ha TOCYAapCTBEHHOM
a3bike Poccutiickon Denepanuu ¢
Y4eTOM OCOOCHHOCTEHN COIUATBHOTO U
KYJIbTYPHOI'O KOHTEKCTA

JIP 3
MP 4

TP 12, TIP 14

OK 06. IIposBasTh rpaskIaHCKO-
NaTPUOTUYECKYIO TO3ULIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPaJAULIMOHHBIX
00IIIeueIOBEYECKHUX [IEHHOCTEH, B TOM
qHcIe ¢ Y4eTOM rapMOHU3ALUU
MEKHAITMOHAIBHBIX H
MEXPETUTHO3HBIX OTHOIIECHUH,
MPUMEHSTH CTAaHIAPTHI
AHTUKOPPYIIIMOHHOT'O IOBECHHUS;

JIP 1, JIP 2, JIP 3, JIP 9

ITP 13, I1P 17,
ITP 19

OK 07. CopnelcTBOBaTh COXpaHEHHUIO
OKpY’KaroIllel Cpepl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3((HEKTUBHO
JIECTBOBATh B YPE3BBIYANHBIX
CUTYalUAX

JIP 1, JIP 2, JIP 10

[P 10, IIP 16
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1.4 KonndecTBO 94acoB Ha OCBOeHWE pabodeil mporpaMmbl, O9HOM (OPMBI OOyIECHHS:
- MakcumanpHas yueOHas Harpy3ka odydaromierocs — 251 gac,

- Obs3aTenpHAs ayIMTOpHAs yueOHasi Harpy3ka oOyuaromerocs — 234 gaca,

B TOM YHCIIE:

- TeOpeTHIecKoe o0ydeHnne — 176 4acos;

- IPAKTAYECKHUE 3aHATUA — 58 yaca;

- KOHCYJIbTAIIMU — 5 YacCoB;

- IIpomexyTtouHas atrectanus: B opme 3k3ameHa — 12 yacos.

1.5 Vcionb3yemble METOABI OOyUEHUS:
1.5.1 ITaccuBHBIE: JIEKIMS, IEMOHCTPALMS, OIIPOC.
1.5.2 AKTHBHBIE U UHTEPAKTUBHBIE: TBOPUECKOE 3a/JaHKE, pad0oTa B MaJbIX Ipynnax,

npoOsieMHasi JIGKIMs, TOATOTOBKA TMpE3EHTalUi, JUCKYCCHsS, METOJl MPOEKTOB,
TECTUPOBAHUE.

12



2 CTPYKTYPA U COJIEPXKAHUE PABOYEN ITPOI' PAMMEBI
2.1 O6bemM paboueil mporpaMmbl Yu4eOHOIO MpeaAMeTa U BUIbI y4eOHOU paldOThI
OYHOU (POpMBI 00YUCHHS

Bun yaeOHO# paboThI O06bem JacoB
MaxkcuMmaibHas yueOHasi Harpy3Kka (Bcero) 251
OO0si3aTenpHas ayIMTOpHasl yueOHasi Harpy3Kka (BCEro) 234
B TOM YHUCIJIE:
TEOPETHUECKOE 00yUeHUE 176
IIPAKTUYECKHUE 3aHATHS 58
KOHCYJIBTALIUU 5
[IpoMexyTouHas aTTecTalnus Mo y4eOHOMY IMpeaMeTy B ¢opme 12
HK3aMeHa
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2.2 Tematmdeckudd TUIaH W cojaepkaHue pabodeil mporpammbl yueOHOro mpeamera YI1.04.

Maremaruka, 0o4HONl (POpMBI

oOy4eHus
HanMeHOBAHME No Copneprxanue yueOHOro Marepuana, JabopaTopHble U IPAKTUUECKUE 3aHSTHU, Komnuec | dopmupyemblie
caMmocCTosTeNbHas paboTa 00ydJaronmxcs, TBO pe3yJIbTaThI
pasziesnoB U TeM 3aHATHUSA
KypcoBas paboTa (IpoeKT) 4acoB OCBOCHHUS
1 2 3 4 5
1 xkypc, 1 cemecTp
MakcumanbHasi yueOHasi Harpy3ka — 106 yacoB
O0s3arenbHas ayJuTOpHas ydeOHas Harpy3ka (Bcero) — 96 yacoB B TOM 4HCII€:
TeopeTuieckoe o0yueHue — 76 qacos
npakTuueckue 3anarus — 20 yacos
KOHCYJIbTaluu — 4 yaca
IPOMEXKYTOUHAs arTecTanus — 6 yacoB

Pasnen 1. KopHu, crenenu u jiorapupmel 30
Tema 1.1. Kopuau u Cogepxanue yueOHOro Marepuasa
CTEIICHU 1 CremneHb ¢ 1eJbIM NIOKa3aTeJeM U eé CBOliCcTBA. 2

2 IlonsiTHE KOPHS N-CTeNeHH U3 AelHCTBUTEIbHOI0 YHCJIA. 2

3 CBolicTBa KOPHS N-CTEIEHH. 2

4 CremneHu ¢ paMOHAJbHBIMH NIOKA3aTEJsIMHU, HX CBOHCTBA. 2

5 CTeneHH ¢ JeliCTBUTEIbLHBIMH MOKa3aTeJIIMH. 2
Tema 1.2. Jlorapupm | Coneprkanue maTepuania

6 Jorapudm. ) JIP 2 - JIP 4, JIP

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

8 JecATHYHBIE U HATYPAJIbHBbIE JTOTApH(MBI. 2 MP 7

[TpakTHyeckue 3aHATHs IIP 5, TIP 6

9 | IIpakTnueckoe 3anaTue Nel. KontpoasHas padora 1. 2
Tema 1.3. Copnepkanne yueOHOro MaTepuasa
ITpeoOpa3oBanue 10 IIpeoOpa3oBanne aare0panvecKux BbIPAKECHHI. 2
BBIPAKEHHUI 11 IIpeoOpa3oBaHue pallMOHAJIBHBIX BIPAKEHUI. 2

12 IIpeoOpa3zoBanne HPPALMOHAJIBHBIX BbIPAKEHHUI. 2

13 IIpeoOpa3oBaHue CTENEHHBIX BbIPAXKEHHI. 2

14 IIpeoOpa3oBanue JorapupmMuuecKuX BbIPpaKEHHH. 2

[TpakTHyeckue 3aHsATHs

15 \ IIpakTuyeckoe 3ansaTue Ne2. KonTposbsHas padora 2. 2
Pasnen 2. OCHOBBI TPUTOHOMETPUU 38
Tema 2.1. OcnoBubie | ConepxaHue yd4eOHOro MaTepHuasa JIP 4
TIOHATUSA 16 ‘ Pannannas mepa yrua. 2 MP 1 -MP 3,




TPUTOHOMETPUU 17 CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YU CJIA. 2 MP 5, MP 6
18 OcHOBHbIE TPMTOHOMETPHYECKHE TOKIECTBA. 2 ImP 1, I1IP 7
19 D®opMyJibl IPUBEICHUS. 2
20 DopMYy.Jibl CJI0KEHHSI. 2
21 @opmy.Jibl ABOHOIO yIJia. 2
22 IIpeoOpa3oBanne CyMMbI TPUTOHOMETPUYECKUX QYHKIIUI B TPOU3BEIEHUS. 2
23 IIpeoOpa3zoBaHue Npou3sBeIeHN i TPUTOHOMETPHYEeCKUX (PYHKIHI B CYMMBIL. 2
[TpakTHyeckue 3aHsTHS
24 IIpakTnyeckoe 3ansaTHe Ne3. @opMyJibl IPHBEICHUS. 2
25 IIpakTnueckoe 3ansaTHe Ne4. @opMyJIbI CI10KEHHUS. 2
26 IIpakTuyeckoe 3ausiTue NeS. @opmyJibl ABOMHOIO yIJjia. 2
27 IIpakTnueckoe 3ansaTMe Ne6. IIpeoOpazoBanme  TPHUIOHOMETPHYECKHX )
BbIPa:KeHUI.
Tema 2.2. Cojneprkanne y4eOHOro Marepuana
Tpuronomerpuuecku 28 APKCHHYC, apPKKOCHHYC, APKTAHI€HC H APKKOTAHI€HC. 2
€ ypaBHEHHUS 29 IIpocreiinine TPUrOHOMETPHUYECKHE YPABHEHUS. 2
30 Metoabl pelieHHsI TPUTOHOMETPHYECKHX YPABHEHHIA. 2
31 OnHopoaHbIe TPUTOHOMETPHYECKHE YPABHECHHUSI. 2
[IpakTHyeCKuE 3aHATHS
32 IIpakTuyeckoe 3anaTHe Ne7. PemeHue mnpocrefilinXx TPUTOHOMETPHYECKHX )
YPaBHEHHIl.
33 IIpakTnueckoe 3ansaTHe Ne8. Pemenue OAHOPOAHBIX TPUIOHOMETPHYECKHX )
YPaBHEHUIA.
34 IIpakTuyeckoe 3anaTue Ne9. Kontposabnas padora 3.
Pazgen 3. KommniekcHble uncna 8
Tema 3.1. Cojneprkanne ydeOHOro Matepuana
KomriekcHele yncna 35 Auaredpanyeckasi popMa KOMILUICKCHOTO YHCJIA. 2 JIP 4
36 Tpuronomerpuyeckas popma 3anMcH KOMILIEKCHOI0 YHCJIA. 2 MP 1, MP 2
37 IlokazaTenbHas popMa 3aIIHCH KOMILIEKCHOI'0 YHCJIA. 2 ITP 11
[TpakTHyeckue 3aHsTH
38 ‘ IIpakTuyeckoe 3ausaiTue Nel(). /leiicTBUS HAJl KOMILIEKCHBIMHM YHCJIAMM. 2
Paznen 4. @yHKIMH, X CBOWCTBA U rpad KU 20
Tema 4.1. CpoiictBa | Coxeprkanue yueOHOTo MaTepuaia JIP 2 - JIP 4, JIP
byHKIUN 39 IlonsiTHe pyHKIMH. 2 7
40 CaoiicTBa (yHKIHH. 2 MP 1 -MP 3,
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41 Oo0paTHble pyHKIMHU, rpaduk o0paTHOH QYHKIUH. 2 MP 7
42 Caoxnast pyHKuus (KOMIO3uums). 2 [P 8
Tema 4.2. Cojeprkanne y4eOHOro Matepuasa
Crenennsle, 43 Onpenenenue creneHHOM PYHKIUH, €€ CBOMCTBA M TPAHMKH. 2
MIOKa3aTelbHBIE, 44 OmnpenesieHne noka3are1bHOM (PYHKIMH, €€ CBOMCTBA U rpaduk. 2
NorapupMUIECKHE U 45 Onpenenenue Jorapupmuieckoi pyHkumnu, eé cBoiictea u rpaduk. 2
TPUTOHOMETPUYIECKHU 46 Tpuronomerpuyeckue PyHKIUH. 2
¢ GpyHKuuu 47 Oo0OpaTHbIe TPUTOHOMeTPHYeCKHe QYHKIIUM. 2
48 IIpeoOpa3zoBanne rpag)uKoB. 2
Hroro 3a cemectp: 96
TEOPETUYECKOE 00yUEeHNE 76
IIPAKTUYECKHUE 3aHATUS 20
KOHCYJIbTAI[UU 4
IPOMEKYTOUHAs aTTecTalus N0 yueOHOMY IpeIMeTy B popMe IK3aMeHa 6
1 kypc, 2 cemectp
MakcumanbHasi yueOHast Harpy3ka — 145 yacoB
O0s3arenbHas ayquTopHas ydeOHas Harpy3ka (Bcero)— 138 yacoB B TOM umcie:
Teoperndyeckoe ooyuenue — 100 gacos
MpaKTUYECKUE 3aHATUS — 38 YacoB
KOHCYJIbTaluu — | yac
IIPOMEXYTOYHAs aTTecTanus — 6 4acoB
Paznen 5. YpaBHeHHs U HEpaBEHCTBA 28
Tema 5.1. Copneprkanue yueOHOro MaTepuaa
VYpaBHeHUs 1 PanuonanbHbIe YPABHEHHS] W HX CHCTEMBI. 2
2 HppauuonajibHble yPABHEHHUS] H MX CHCTEMBI. 2
3 Iloka3aTe/lbHbIC YPABHEHHUS] M MX CHCTEMBbI. 2
4 JlorapudgmMunueckne ypaBHeHHs U HX CHCTEMBI. 2 JIP 4
5 OcHOBHBIE IPHEMBI PeLICHUs] YPABHEHHIA. 2 MP 1 -MP 3,
6 PemieHue palMOHAJIbHbIX 1 HPPALMOHAJIbHBIX YPABHEHHH M HX CHCTEM. 2 MP 5, MP 6
7 Pemienue noxka3aresbHbIX, J0rapuMUYeCKUX YPABHEHHUI U MX CHCTEM. 2 IP 7
[TpakTHyeckue 3aHsTH
8 \ IIpakTuyeckoe 3ansaTue Nell. KourpoabsHas padora 4. 2
Tema 5.2. Copneprkanue yueOHOro MaTepuasa
HepaBeHncrtBa 9 PanuoHnanbHble HEPABEHCTBA. 2
10 HppanuoHajbHble HEPABEHCTBA. 2
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11

IToka3aTebHbIC HEPABEHCTBA.

[\9)

12 JlorapugmMunuyeckue HepaBeHCTBA. 2
13 MeTo1 MHTEPBAJIOB. 2
[TpakTHyecKue 3aHsATUs
14 | IIpakTuyeckoe 3ausitue Nel2. Pemmenne HepaBeHCTB. 2
Pa3nen 6. Hauana MaremaTnueckoro aHanusa 40
Tema 6.1. Copepxanne yueOHOro Marepuasa
[IpousBognas 15 IlocaenoBaTesibHOCTh. AprdMeTHYecKasi NIPorpeccus. 2
16 I'eomeTpuueckasi nporpeccusi. 2
17 IIpousBoaHas, eé reoMeTpuYeCKU M (PU3MUYECKHI CMBICII. 2
18 IIpou3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX QYHKIIUIA. 2
19 IIpaBuia quddepeHunpoBanus. 2
20 IIpou3BoaHas cJI0KHOH (PyHKIMH. 2
21 IIpou3BoaHbIe BBICIIUX MOPSIKOB. 2
[IpakTUueckue 3aHATUS
22 IpakTuyeckoe 3anaTue Nel3. Haxoxaenne npou3BoaHbIX (DYHKIIUIA. 2
23 IIpakTnueckoe 3anaTHe Nel4. HaxoxieHne Npou3BOAHBIX CJ0KHBIX (PYHKIHUIA.
24 IIpakTuyeckoe 3ansiTue NelS. Penmenune npuk/aaaHbIxX 3a1a4. TP 1. JIP 2. JIP
Tema 6.2. Cojnepkanne y4eOHOro Matepuana 4 ’ TP 1 (’)
prmoxceﬁng 25 IlpyuMeHeHne NMPOU3BOAHON JJIs1 HMCCJIEIOBAHMA (PYHKIMH HA MOHOTOHHOCTH M ’ MI; 1. MP 2
IIPOU3BOTHOM TOUYKH IKCTpPeMyMa. § P9, ’HP 10,
26 Beinyk10cTh M BOTHYTOCTH KpuBOii. Touku nepernoa. 2 IIP 18
ITpakTHyeCKUE 3aHATHUS
27 IIpakTnyeckoe 3ansitue Nel6. IlpumeHeHme NPOM3BOAHON K HCCJICAOBAHMIO )
pyHkuum.
28 IpakTuyeckoe 3anaTue Nel7. KontposbHas padora S.
Tema 6.3. Unrerpan | ConepxaHue ydeOHOro MaTepHuasa
29 \ IlepBooOpa3Hasi U HeomnpeaeJeHHbII HHTErpaJl. 2
[TpakTHUeckue 3aHsTHSI
30 IIpakTuyeckoe 3ansiTue Nel8. BolunciieHue HeonpeaeJeHHOT0 HHTerpaJa. 2
31 OnpenesneHHBIH HHTETPAJL. 2
32 HaxoxaeHne HHTErpajia MeToA0M OACTAHOBKH. 2
IIpakTHueckue 3aHsATHs
33 IIpakTuyeckoe 3ansTue Nel9. IlpuMeHeHHe oOmpeaeIeHHOr0 HHTeErpaia s )

HAXO0KACHUA IVIOIIAAM KPUBOJUHECHHOM TPanenum.
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34

IIpakTnueckoe 3ansaTue Ne2(. IIpumepsl NpuMeHeHUus1 MHTerpaja B (U3UKe W

reoMeTpHHu. 2
Paznen 7. OCHOBBI AUCKPETHON MaTEMATUKHU 6
Tema 7.1. OcHOBBI CopepxaHne y4eOHOro Marepuasa
TEOPUU MHOXKECTB U 35 IToHsiTHE MHOKECTBA. 2 JIP 4
rpacdoB 36 IonsaTune rpada. 2 MP 1, MP 2
IIpakTHyeckue 3aHsATUs Ip 2, 11P 3
37 IIpakTnueckoe 3ansitue Ne2l. IlpuMeHeHue TeOpHMH MHOMXKECTB M rpaoB npu >
pelieHnH 3a1a4.
Paznen 8. KomOuHaTopuka, Teopusi BEPOSITHOCTEH U CTATUCTHKA 20
Tema 8.1. Dnementsr | Conepkanue y4eOHOTO MaTepuaa
KOMOMHATOPUKHU 38 OcHOBHBIE NOHATHS KOMOMHATOPUKH. 2
39 ®opmyJa 6unoma HuroTona. 2
[IpakTuueckue 3aHATUS
40 ‘ IIpakTuyeckoe 3anaTue Ne22. Pemenue 3aaau. 2 JIP 1 - JIP 4, JIP
Tema 8.2. Dnementsl | Conepkanue yueOHOro MaTepuaa 7,JIP 9
TEOpUH 41 OnpenesieHne BePOITHOCTH COOBITHS. 2 MP 1. MP 2
BEPOATHOCTEM 42 TeopeMbl C10KeHHS U YMHOKEHHUSI BEPOSITHOCTEM. 2 MP 4” MP 7’
43 DopMyJia MOJHON BEPOSITHOCTH. 2 IIP 4. TIP 12
44 ®opmyaa BepnyJuin. 2 H’P 13 ’
[IpakTHueckue 3aHATUS
45 IIpakTuyeckoe 3ansitue Ne23. PemieHue 3aa4 Ha HAXOKACHHE BEPOATHOCTH 2
coObITHS.
Tema 8.3. Coneprxanue yueOHOro MaTepuaa
OnucarenbHas 46 Cayuaiinble BeJJMYHHBI. 2
CTaTUCTUKA 47 CraTucTHYecKHe MOKa3aTeyn. 2
Paznen 9. 'eomeTpust 44
Tema 9.1. Ilpssmeie u | ConepxaHue ydeOHOro MaTepHuasa
IIJIOCKOCTH B 48 IIpenmer cTrepeoMeTpHu. 2 JIP 1 -JIP 4, JIP
IIPOCTPAHCTBE 49 ITapa/1eJIbHOCTh U NEPHEHAUKYJISIPHOCTH NPSAMbBIX H IJIOCKOCTEN. 2 9,JIP 10
50 IlepneHAUKYISAP M HAKJIOHHAS. 2 MP 1 -MP 6
51 JAByrpaHHbii yroJ. 2 ITP 1, IIP 14 -
52 IIpeoOpa3oBaHusi NPOCTPaHCTBA. 2 ITP 17, 11P 19
ITpakTHyeCKUE 3aHATHUS
53 \ IpakTuyeckoe 3anaTue Ne24. Pemenue 3aaau. D
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54 \ IIpakTnueckoe 3anaTue Ne25. KourpoabHas padora 6. 2
Tema 9.2. Coneprxanue yueOHOro MaTepuaa
Koopaunarst 55 IIpsimoyroJibHasi cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 2
BCKTOpA 56 Pa3zjio:keHne BeKTOpa 1o 6a3ucy. 2
57 MaTtpuubl 4 OnpeeTuTeIH. 2
[TpakTHyeckue 3aHATHS
58 IIpakTnueckoe 3anaTHe Ne26. Pemenune 3axau. 2
59 IIpakTnueckoe 3ansaTue Ne27. KourposabHas padora 7. 2
Tema 9.3. CojepkaHue MaTepuana
MHororpanHuku 60 MHororpaHHuK M ero 3ji1eMeHTsl. IIpusma. 2
61 IMapasneaenunen. Kyo. 2
62 ITupamuna. 2
63 Ceuenusi npu3mbl, Ky0a, NMPpaMHU/bL. 2
64 IIpaBujibHbIE MHOTOTPAHHUKH. 2
IIpakTHyeckue 3aHsATUs
65 IIpakTnueckoe 3ansitue Ne28. @opmy. bl IUIOIAAW TOJHOH IOBEPXHOCTH 2
MPHU3MBbl, Iapajiesenunena, Kyoa, nupaMmuibl.
66 IIpakTuyeckoe 3ansaTue Ne29. KourposabHas padora 8. 2
Tema 9.4. Tenaun Cogepxanue yueOHOro MaTepuana
IIOBEPXHOCTH 67 uavHap U KOHYC.
Bpatieni 68 Ilap u chepa. 2
Tema 9.5. Cojnepkanne yueOHOro Matepuana
N3mepenus B 69 O0bem u ero usmepenue. 2
reoMeTpun
Uroro 3a cemectp: 146
TEOpeTHUECKoe 00yueHue 100
MIPAKTHYECKUE 3aHITHS 38
KOHCYJIbTAl[UU 1
ITpomerxyTouHas aTTecTanys o yueOHOMY NnpeaMeTy B popMe IK3aMeHa 6
Htoro no yueOHOMY npenMeTy 251
TeopeTtnueckoe o0yueHue 176
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[IpakTueckue 3aHsATHS

58

[TpomexyTouHas aTTectanus o yueOHOMy mpeaMeTy B popme dK3aMeHa

12

NuauBuiyanbHbIN IPOEKT
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2.3 IlepedyeHb NPUMEPHBIX TEM ISl MHAMBUAYAJIBHOTO MPOEKTa YYEOHOro MpeamMeTa
VII1.04. Marematuka:

1. 3araaku nupamuibl

2. IIpoueHTHI Ha BCE Cily4yau XKU3HU

3.  TI'padbl 1 uxX npuMEHEHUE

4.  Xwuznp K.®. I'aycca 1 ero poiab B MaTeMaTUKE

5.  Xwusup u goctwxkenus b. [Tackansa

6. Kusznb u TBopuectBO Jleonapao Ditnepa

7. 3araaku aeHTH MéOmyca

8. Maremaruka B Qu3uke

9. Ilpoektr «CumMMmeTpHst BOKPYT HACH

10. IIpousBoaHas u €€ MPAKTUUECKOE TPUMEHEHHE

11. HMurerpan u ero npuMEHEHHE B KU3HU YEIIOBEKA

12. KommuekcHbIe yncia U UX pOJb B MATEMATUKE

13. Tabpuane Kpamep u ero MeToj] penieHust CUCTEM JIMHEHHBIX YpaBHEHUM
14. Metoapl pemeHus OKa3aTeNIbHbIX YPaBHEHUN

15. Metonpl peieHust J0rapu(pMUIECKUX YPaBHEHUM

16. MeToabl pemeHuss TPUrOHOMETPUYECKUX YPABHEHUI

17. MeToabl pemeHust CUCTEM ypaBHEHUI

18. IlpaBuibHBIE MHOTOTPAHHUKHU

19. Tena u OBEpXHOCTH BpaIICHUS

20. Meron MHTEPBAJIOB

21. OObembl U MIIOMAIU MTOBEPXHOCTEN MPABUIIbHBIX MHOTOTPAHHUKOB U TEJ BPAILLEHUS
22. Pa3paboTKa JOrH4YeCKUX UIp

23. CnoHbI€ MPOLEHTHI B PEATBHOMN KU3HH

24. HWurepakTuBHbIE TECTHI 110 TeMe «[Ipon3BogHas hyHKIUM»
25. HatepaxtuBHbIE TECTHI IO TeMe «HTETpam»

26. HHTEpakTUBHBIE TECTHI MO TEME « Y PABHEHUSD)

27. DnekTpoHHBIN yuyeOHUK « Teopust BEpOSITHOCTI

28. DnexTpoHHBINH yueOHUK «DyHKIMM, UX CBOMCTBA U TpadUKN»
29. DnexkTpoHHBIH y4eOHUK «KOMIUIEKCHBIE YnCiiay

30. DnexTpoHHBIN y4eOHUK « MHOTOTPaHHHUKINY
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3 YCJIOBU PEAJIM3AIIMU PABOYEN ITPOI' PAMMBI
3.1 TpebGoBaHusi K MUHUMAJIbBHOMY MaTEpHAIbHO-TEXHUUYECKOMY 00€CTIeUEHHUIO

VY4eOHbIl peIMET peanu3yeTcs B CEUATbHBIX TOMEIICHUSX:

Kabuner maremaTuku:

[Ipeana3znayueH AJig NPOBEACHUS JICKIIMOHHBIX U MIPAKTUYECKUX 3aHSITHUM, IPYIIOBBIX
U MHAUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIIET0 KOHTPOJIS U MMPOMEXKYTOYHON aTTECTAIUH.

OcHoBHOEe o0OOpylnoBaHue: YyueOHasi MeOenb, Yy4eOHO-HarJJHbIe I[OocoOus,
teneBuzop, DVD-mmeep, HOyTOykH (IIEpEHOCHBIC) C JIMICH3MOHHBIM IPOTrPAMMHBIM
obecrieueHUEM.

Kabuner mis opraHuzamuu CaMOCTOATEIBLHON pabOThI, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOH aTTeCTAINH:

[Ipeana3HayueH s OpTaHU3aAINd CAMOCTOSATEIBLHON PabOThI, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOHN aTTECTAIIHH.

OcHoBHOE 00Opya0BaHUE: yueOHas MeOelb, MyJIbTUMEIUANPOCKTOP (IEPEHOCHOH),
9KpaH, KOMIIBIOTEPHl C TMOJKIIOUYeHHeM K ceTu «MHTepHeT» ¢ JIMIEeH3MOHHBIM
MIPOTrPaMMHBIM 00ECIICYCHUEM.

HuranbHbIN 321 C BBIXOJIOM B ceTh MIHTEpHET:

[Ipeana3nayeH A OpraHu3ali CaMOCTOSTEIHLHOM pabOThI 00YYarOITNXCS.

OcHoBHOE oOopyaoBaHHe: y4eOHas MeOenb, KOMIIBIOTEpHAs TEXHHKA C
noAKItoYeHneM K cetu HHrepHeT, oOecrneunBaronias JIOCTYNl B JJIEKTPOHHYIO
nHdopmarmonHo-o0pazoBarenbHyo cpeay 3a0KT Upl VIIC.

3.2 Uudopmanmonnoe odbecrnieueHue o0yueHusl

Ilepeyenr pexkoMeHAYeMbIX yueOHbIX u3gaHuil, MHTepHET — pecypcos,
JOTIOJIHUTEIIBHOW JINTEPATYPHI.

OCHOBHBIE HCTOUYHUKH:

Martematuka: anrebpa ¥ Hayaia MaTEeMaTHYECKOTO aHAIW3a, TreoMeTpus. Anredpa u
Hayaia matematudeckoro ananmza. 10-11 kmaccer: yueOnuk / II. A. AnmuMoB u np. —
Mockaa: [Ipocsemenue, 2020. — 463 c.: un. — ISBN 978-5-09-074197-2.

JIoTIOTHUTENbHBIE UCTOYHUKHU:

1. bammakos, M.1. Martematuka: yueOnuk / M. U. bammaxos. — Mocksa: KuoPyc,
2020. — 394 c. — ISBN: 978-5-406-08291-1 // OBC Book.ru: [caiiT]. — URL:
https://www.book.ru/book/ 935689. - (mara obpamenus 01.06.2024).

2. Cenpix, N.1O. luckpetrnas marematuka : yueoHoe nmocooue / U. 0. Cenpix, 1O. b.
['pebennmkoB. — Mocksa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. —
URL: https://book.ru/book/943182. - (nara o6pamenus: 01.06.2024).

3. I306a, T.C. Maremaruka. Ilpaktukym : yue6Hoe mocobue / T.C. JI3r0b6a. —
MockBa : Pycaitnc, 2023. — 202 c. — ISBN 978-5-466-03198-0. — URL:
https://book.ru/book/949694. - (nata obpamenusi:01.06.2024).
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YuebHo-meToanuecKas JuTeparypa:

1. ®énopoa A.B. VII.O4. Marematuka. MeToaMYeCKUE PEKOMEHIALMMU IS
OpraHu3allid TMPAKTHUYECKUX 3aHATUH I oOydaromuxcsi o4HOM (opmbl 00yuyeHUs
cnennasibHOCTH 43.02.16 Typusm u rocrenpunmctBo / A.B. d&noposa; UutuHCcKkuit
TEXHUKYM xkene3Hoaopoxknoro tpancnopra 3a0MKT HUpI'VIIC. — Yura: PULL. Cekrop
CIIO 3a6lXT UpI'VIIC, 2024. — 58 c.

DIIEKTPOHHBIE PECYPCHI:

1. Book.ru: anmekTponHO-OnOIMOTEUHAsT cucTteMa: cadT. — Mocksa, 2024. — URL:
https://book.ru. - (mara oOpareHus 01.06.2024).
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4 KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHU S PABOUYEN ITPOT'PAMMBI
KoHTponb U olLieHKa pe3yibTaToB OCBOEHMsI YUEOHOIO IMpeIMeTa OCYILIECTBIISETCS
IPENoJaBaTeeM B IPOLECCE IPOBENCHMS 3aHATHM C MCIOJIb30BAHUEM AKTUBHBIX U

UHTEPAKTUBHBIX  (opM

n MCTOIOB 06y‘IeHI/I}I, ucpes3

NpeaAMCTHBIC PC3YJIbTATHI,

HAIIPAaBJICHHBIC Ha IIOATOTOBKY K (I)OpMI/IpOBaHI/II-O O6I_[II/IX KOMHGT@HHHﬁ, a TaKXKC B

Imponecce
aTTcCTalu.

IMPOBCACHUA

TCKYLICTO KOHTPOJIA

YCIEBAEMOCTH U  IPOMEKYTOYHOM

Pe3ynbpTarsl ocBOCHUS

OCHOBHBIC TIOKa3aTeIH OLICHKU pe3yiIbTaTa

DopMBbI u
KOHTPOJISI ¥ OLICHKU

METOIbI

I[MPEJMETHBIE
[1P1 YmMenue OIIEpUPOBATH | - YMETh OIIEpUPOBATH MOHATUAMHU: | TeKylMii  KOHTPOJIb B
MOHATHUSIMH olpesiesieHUE, | OIpe/ieJIeHHe, aKCUOMa, Teopema, CIIEJICTBUE, | popMe YCTHOrO oOIpoca,
akcuoMa, Teopema, CIEJICTBHE, | CBOMCTBO, MIPU3HAK, JI0Ka3aTeNIbCTBO, | BBIMOJHEHUS MPAKTHUYECKUX
CBOWCTBO, MIPU3HAK, | PABHOCWJIbHBIE (POPMYIUPOBKH; pabor, TECTUPOBAHUA.
JI0Ka3aTeNIbCTBO, PAaBHOCWIBHBIE | - yMeTb ¢GopMynupoBatb oOpatrHoe u | PopMa  IPOMEKYTOUHOMH
(hOpMYIITHPOBKH; YMEHHE | MPOTHUBOIOJIOKHOE YTBEPKICHNUE; aTTECTal[Uy — DK3aMEH.
dbopmynupoBatb  0OpaTHOE | | - IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;
MPOTUBOIIOJI0KHOE YTBEPKICHHUE, | - HCIOJIB30BaTh METOJ  MaTeMaTUYECKOM
MIPUBOAUTH pPUMEPHI U | MHAYKLWHY;
KOHTPOPHUMEPBI,  HCIOJIb30BATh | - MPOBOJMUTH JIOKA3aTEJIbHBIE PACCyKIACHUSA
METOoH MaTeMaTUYECKOU | IIPU PELICHUU 33]1a4;
WHIYKIUU; MPOBOAUTH | - OLEHUBATh JIOTMYECKYHO) IPABUIBHOCTH
JI0Ka3aTeIIbHbIE pacCy)IEHUsl | PACCyKICHUM.
MpU PELICHUHU 3aJa4, OLICHUBATh
JIOTUYECKYIO IIPAaBUJIBHOCTh
pacCyXICHHIA.
I[IP 2 VYwmeHuwe onepupoBarh | - yMETh ONIEPUPOBATH MOHATUAMH: MHOXKECTBO, | TeKymuidi  KOHTpOJIb B
MOHATUSIMH:: MHOECTBO, | TOJIMHOXKECTBO, OTI€paIliy HaJl MHOXKECTBaMu; | popMe yCTHOro ormpoca,
IIOAMHOXKECTBO, OIepaluu Hajg | - YMETH HCIIOJIb30BATh TEOPETUKO- | BBIITOJIHEHUS TPAKTUYECKUX
MHOKECTBAMH; yMEHUE | MHOKECTBEHHBIM  ammapaTr il omnucaHus | pabor, TECTUPOBAHUA.
HCIIOJIb30BATh TEOPETUKO- | PEAIBHBIX IIPOLECCOB W sBIEHUM, U Tmpu | Popma  NPOMEKYTOYHOU
MHOKECTBEHHBI  ammapar il | pEelIeHUH 3a/Ja4, B TOM YHUCJIE W3 JPYIUX | aTTECTALMU — YK3aMEH.

OIMCaHUs PEaJIbHBIX IPOLIECCOB U
SIBJIGHUHN, W MPHU pElIeHUU 3ajad,
B TOM YHCJIE M3 JPYIHX y4eOHBIX

y4eOHBIX IPEAMETOB.

IIPEAMETOB.
I1P3 YMeHue ~ omepupoBaTh | - YMETb ONEpUpOBaTh MOHATHAMM: rpad, | Tekymmii  KOHTpoiab B
NOHATUSIMU: Tpad, CBSI3HBIN rpad, | CBA3HBIA Tpad, nepeBo, LUKI, rpad Ha | GopMe YCTHOTO Ompoca,
NEPEBO, LUKII, rpag Ha | IUIOCKOCTH; BBITIOJTHEHUS TIPAKTUYECKUX
IUIOCKOCTH; yMEHHME 3aJaBaThb M | - YyMeThb 3ajaBaTb M OINUCHIBaTh rpadsl | padoT, TECTUPOBAHUS.
OINMHUCHIBAaTh Tpadbl pa3IMYHBIMU | PA3IMYHBIMU CIIOCOOAMU; ®opMa  IPOMEKYTOYHOHN

Croco0aMu; MCIOJIb30BaTh Ipadbl
IIPU PELICHUH 33/1a4.

- HCII0JIb30BaTh rpadbl Npu pelIeHUH 3a/1a4.

arTeCTalu — SK3aMCH.

I1P 4 VYmMmenue
ONEPUPOBATH

¢BOOOIHO
MMOHATUSIMU:

- yMeTb CBOOOJHO OINEPUPOBATH MOHATUSMU:
COUYETaHHE, MEPECTAHOBKA, YUCJIO COYETaHUU,

Texymmuii  KOHTpOJIIb B
¢opMe ycTHOro ormpoca,
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COUYCTaHHUE, IIEPECTAaHOBKA, YHCIIO

YHUCJIO TIepecTaHOBOK, OnHOM HprOTOHA;

BBITIOJIHCHHUSA IMPAKTUYCCKUX

COUYETAHM, YUCIIO TIEPECTAHOBOK; | - YMETh MPUMEHATH KOMOMHATOPHBIE (DAKTHI U | padoT, TECTUPOBAHUSI.
OuHOM Herotona; YMEHHE | pacCy>KICHUS IJIsl pelIeHHs 3a1a4. dopma  IPOMEKYTOUHOM
MIPUMEHSATD KOMOMHATOPHBIS aTTeCTallMu — SK3aMEH.
GbakTbl W pacCy>KIACHHUS  JUIs

pelieHus 3a1a4.

I[IP 5 VYwmenue onepupoBarh | - YMETh ONepUupOBaThH NOHATUSAMU: | TeKylmMuii ~ KOHTpOJb B
MOHATUSIMH: HAaTypaJIbHOE YHCJIO, | HATypalbHOE YHCIIO, LEI0e YHUCIIO, OCTATOK MO | ()opMe yCTHOTO  OIpoca,
[eJ10e  YHUCJIO, OCTaTOK IO | MOIYJIIO, panuoHaibHOe YHCIIO, | BHIITOJIHEHUS MPAKTHYECKUX
MOJYJIIO, PAallMOHAIBHOE YHUCIIO, | UPpALMOHAIBHOE 4HCII0, MHOXECTBO | paboT, TECTUPOBAHUSI.
UppalMOHATILHOE YHCIIO, | HATYPaJIbHBIX, HEJbIX, panuoHanbHbIX, | DopmMa  mpoOMEKyTOUHOU

MHOKECTBO HaTypaJIbHBIX, LIEJIBIX,
palMOHAIBHBIX, JEUCTBUTEIbHBIX
YUCEl; YMEHHE HCIOJIb30BaTh
MpU3HAKU JIEITUMOCTH,
HaVMEHBLIIUH OOIIMH JIEIUTENh U
HaWMEHbIIIEe OOIIee KpaTHOE,
anroput™ EBKIIMIA npu pemieHuun

JIEHCTBUTEIILHBIX UHCEIT;

- YMETh HMCHOJIb30BaTh NMPHU3HAKU JEIMMOCTH,
HAaUMEHBIINI OOIMil IeINTENb U HaUMEHbIIIEE
oOmee KparHoe, anroput™ EBkinma mnpu
pELIEHNH 3a]1a4;

- 3HaTh pazIM4HbIC
CHUCTEMaMHU CUHCJICHHS.

IIO3UMIMOHHBIMHU

arTeCTalmu — 5K3aMCH.

3a1ad4; 3HAKOMCTBO c
pa3IMYHbIMU MO3UL[MOHHBIMHU

CUCTEMAMH CUMCIICHUSI.

I[P 6 VYwmenwe CBOOOAHO | - YMETh CBOOOJHO ONEPHPOBATH MOHATHAMHU: | TeKymmii  KOHTPOJIb B
OIIEpUpPOBAThH HNOHATUSIMU: | CTEIIEHb C LEJbIM II0OKa3aTeleM, KOpeHb | popMe YCTHOrO Ompoca,
CTENEHb C IIeJIbIM IIOKa3aTejeM, | HaTypaJbHOM CTETEHH, CTENEHb C | BBIMOJIHEHMSI MPAKTUYECKUX
KOpPEHb HaTypaJbHOW CTENEHH, | pallMOHAIbHBIM  IOKas3aTejeM, CTeleHb ¢ | pador, TECTUPOBAHUS.
CTENEHb c palMoOHANbHBIM | J€HCTBUTEIBHBIM (BemecTBeHHBIM) | DopMa  MPOMEKYTOUHOM
IIOKa3aTeseM, CTETICHb c | mokaszareneM, Jorapupm dUHMciIa, CHHYC, | aTTECTalluM — SK3aMeEH.
NeHCTBUTEIbHBIM KOCHHYC, U TAHT€HC MPOU3BOJILHOTO YHCIIA.

(BEIIECTBEHHBIM)  ITOKA3aTeJeEM,

norapudm 4yucna, CUHYC,

KOCHHYC, " TAHT'€HC

IIPOU3BOJIBHOTO YHCIIA.

IIP 7 VYMeHue omnepupoBarh | - yMETb ONIEPUPOBATh NOHATUSAMU: TOXKAECTBO, | TeKyIUA  KOHTPOIb B
MOHATHSIMU: TOKJIECTBO, | TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE, | opMe YCTHOrO oOIpoca,
TOKJECTBEHHOE NMpeoO0pa3oBaHKe, | HEPAaBEHCTBO,  CUCTEMa  YpPaBHEHHUH M | BBINOJHEHUS MPAKTHYECKUX
ypaBHEHHE, HEPAaBEHCTBO, | HEPABEHCTB, PaBHOCUJIBLHOCTb  YpaBHEHMI, | paboT, TECTUPOBAHUS.
cucTemMa YpaBHEHM U | HEpaBEHCTB U CHUCTEM, paunuoHaibHble, | DopMa  NpOMEKYTOUHOU
HEPaBEHCTB, PaBHOCHIIBHOCTH | HppalliOHaIbHbIE, MOKa3aTelbHbIe, | aTTECTAllUU — IK3aMEH.
YpaBHEHUH, HEPAaBEHCTB U | CTCIICHHBIE, JorapupMHUECKHe,

CHUCTEM, paloHaIbHble, | TPUTOHOMETPUUYECKHE YpaBHEHUS,

UppaLMOHAIIbHBIE, HEPABEHCTBA U CUCTEMBI;

MOKa3aTelbHbIE, CTETECHHbIE, | - YMETh pelllaTh YypaBHEHHUs, HEpPaBEHCTBA U

JorapupMHUECcKue, CHCTEMBI C IIOMOIIBIO Pa3IMYHbIX IPUEMOB;

TPUTOHOMETPUYECKNE YPaBHEHMUS,
HEPABEHCTBA U CHUCTEMBI; YMEHHUE
peniaTh ypaBHEHUsl, HEPAaBEHCTBA

- YMETh peuniaTb ypaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C I1ApaMETPOM;
- TNPUMEHATHh YPAaBHEHUs, HEPABEHCTBA, HX
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U CUCTEMBI C  IIOMOIIBIO
pa3aMYHbIX NPUEMOB; pellaTh
YPaBHEHHs,  HEpPaBEHCTBA U
CUCTEMBI C apameTpoM;
IIPUMEHSATH YPaBHEHUH,

HEPABEHCTBA, HMX CHUCTEMBI JUIS
pellleHrs MaTeMaTH4YecKuX 3aaad
W 3a/1a4 U3 Pa3NUYHBIX obOjacteit
HAYKHU ¥ pEaIbHOM JKU3HHU.

CUCTEMBbI JJIsl PeLlIeHUs] MaTeMaTHYeCKUX 3a7a4
M 3a7a4 M3 pa3JIMYHBIX O0JIacTel HayKu u
peaTbHOM KU3HU.

[P 8  VYmenme  cBOOOIHO
OIEPUPOBATH MOHATHAMU: TpaduK
¢byHkuuu, oOpatHas QYHKUOHA,
KOMIIO3UIUST (DYHKIUH, TUHECHHAS
byHKIHS, KBaJIpaTHYHAs
byHkus, creneHHas (QyHKUUS C
LIEJIBIM IoKa3aTelem,

TPUTOHOMETpPUYECKHE (PYHKIHHU,
oOpaTHbIE TPUTOHOMETPUYECKHE

GyHKIMM, — TIOKa3aTelbHas U
norapupmMuIecKas GbyHKIMY;
yMEHHUE CTPOUTH rpapuKu
GyHKIUH, BBITIOJTHSTh
npeoOpa3oBaHUs rpadukoB

(GyHKIMH; YMEHHE HCIIOIb30BaTh
rpaduku GYyHKIMNA JUIS U3YYEeHUs
IIPOLIECCOB U 3aBUCUMOCTEN NPH

peumieHUu  3aJa4 U3 JIPYTHX
y4eOHBIX  NpPEAMETOB U U3
peanbHOM  KM3HU;  BBIpAXaTh

¢dbopMynaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; yMEHHE CBOOOJHO
OIEpPUPOBATH TMOHATHUS: YETHOCTh

¢byHKIIUY, MEPUOANYHOCTb
¢byHKIHY, OTPaHUYEHHOCTh
¢byHKIIUY, MOHOTOHHOCTb

¢byHKIMH, SKCTpeMyM (YHKIINH,
HauOoJbllee U HauMEHbIIee
3HA4YEHUs byHKIIU Ha
MIPOMEXYTKE; YMEHHE TPOBOINUTH
uccieioBanue (QyHKIMH; yMEHUE
HCII0JIb30BaTh CBOMCTBA u
rpaduku GYHKIMN A peIieHus
ypaBHEHHIA, HEPABEHCTB M 3a]1a4 C
napameTpamu; H300pakaTb Ha
KOOPJIMHATHOM IJIOCKOCTH
MHOXECTBA PELICHUI YpaBHEHUM,

- yMeThb CBOOOJHO ONEPHPOBATH MOHATHIMHU:
rpaduk  pyHkuu, oOpatHas  QYHKIHUSA,
KoMno3uiusi (yHKIMWA, JHUHEHHAas QyHKIu,
KBajipaTHuHas (QyHKUUA, CTeNEeHHas (DyHKIUS
C LEJbIM IOKa3aTesleM, TPUTOHOMETPUUECKUE

¢byHKIMH, O0OpaTHBIE TPUTOHOMETPUYECKUE
(GyHKIMHU, TOKa3aTeabHas U JIorapuMuiecKas
byHKIUY;
- yMeTb CTpPOUTh Tpapuku  (QyHKIHIA,
BBITIOJIHATh npeoOpa3oBaHust  rpaduKoOB
byHKIHU;

- YMETb UCHOJb30BaTh Tpapuku QyHKIUH 11s
U3Y4YEHMs] TIPOLIECCOB M 3aBUCUMOCTEH IHpu
pelieHnuy  3aJad M3 JApYIMX  y4eOHBIX
MIPEIMETOB U U3 peaIbHOM JKU3HH;

- BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXTY
BEJTMYMHAMU;

- yMeTb CBOOOJHO OIEPUPOBATH IOHSITHS:
YETHOCTh QYHKIUH, IEPUOIUYHOCTh (PYHKIIUH,
OTPaHMYEHHOCTh  (PYHKIIMH, MOHOTOHHOCTH
(GyHKIMH, 3KCTpeMyM (yHKLUH, Hauboubliee
U HauMeHbllee 3HayeHus (QYHKOUM Ha
IIPOMEXKYTKE;

- YMETh MPOBOJIUTH UCCIeA0BaHNE QYHKIIUY;

- yMeTb HCHOJb30BaTh CBOWCTBA M TIpaduKu
byHKIUI JUISL peleHus YpaBHEHUH,
HEpAaBEHCTB U 3a/1a4 C IapaMeTpamy;

- n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH
MHO>KECTBA pELICHUN ypaBHEHHil, HEPABEHCTB
U UX CUCTEM.

Tekymuii  KOHTpOJIIb B
dopme ycTHOro ompoca,
BBIITOJIHECHUS ITPAKTUYECKHUX
paoor, TECTUPOBAHUS.
dopMa  IPOMEKYTOYHON
aTTeCcTaluy — DK3aMEH.
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HCPAaBCHCTB M X CUCTCM.

[P 9 VYmennwe  cBOOOIHO
OIepUPOBATH MTOHSATHSIMH:
IIOCJE0BATEILHOCTD,

apudmeTnyeckas porpeccus,
reoMeTpuyecKas mporpeccus,
OECKOHEYHO yOBbIBaromas
reoMeTpuyecKas MIPOTPECCHs;
YMCHHE 3a/7aBaTh

MOCJIeIOBATEIbHOCTH, B  TOM
YHCIIe C TOMOILBIO PEKYPPEHTHBIX

- yMeThb CBOOOJHO ONEPUPOBATH MOHSATHIMH:

[10CJIe/I0BATENbHOCTb, apupmeTHuecKkas
mporpeccusi, TreoMeTpudecKkas IMpOrpeccus,
OEeCKOHEUHO yObIBaroIlas reoMeTpuYecKas
IIPOrpeccusi;

- YMETh 33/1aBaTh MOCJIEOBATEILHOCTH, B TOM
YHCIIe C IIOMOIIBI0 PEKYPPEHTHBIX POPMYIL.

Tekymuii  KOHTpOIb B
dopme ycTHOro ompoca,
BBIITOJIHECHUS ITPAKTUYECKHUX
paoor, TECTUPOBAHUS.
dopMa  IPOMEKYTOYHOHN
aTTeCTaly — JK3aMEH.

dhopMmyL.

I[IP 10 VYwmenue omnepupoBarts | - YMETh OIIEpUPOBATH MOHATUAMHU: | TeKylMii  KOHTPOJIb B
ITOHATUSAMM: HEINIPEPBIBHOCTD | HEIIPEPBIBHOCTh byHKIMH, acUMITOTHI | popMe yCTHOrO OIpoca,
byHKIIMM, acUMOTOTHl rpaduka | rpaduka  GyHKUIUM, TepBasi W BTOpas | BHIMOJIHEHHS MPAKTUYECKUX
¢byHKUIMM, TepBas W BTOpas | MPOW3BOAHAS (PYHKUIWH, TECOMETPUYECKHHA U | pador, TECTUPOBAHUS.
MIPOU3BOIHAS byHkuy, | buznyeckui CMBICIT npousBoAHol, | Dopma  MpoOMEKYTOUHOU
reOMETPUUECKUN M (U3NYECKU | IepBOOOpasHasi, OnpeAenEHHbIN HHTETPal; aTTeCTalluu — YK3aMEH.
CMBICIT MPOU3BOJHOM, | - YMETh HaXOAWUTh AaCHUMMTOTH Tpaduka

nepBooOpaszHas, ONpenesl€HHBIN | QYHKINU;

WHTErpaJl; yYMEHUE  HAXOAWTh | - YMEThb BBIUUCIATH IPOU3BOAHBIE CYMMBI,

acUMIITOTHl Tpaduka QyHKIWY;
YMEHHE BBIYHCIISATH MPOU3BOIHBIC
CYMMBI, TIPOU3BEJICHHSI, YACTHOTO

u KOMITO3UIINHU byHKIUH,
HaxOJIUTh ypaBHEHUE
KacaTeJlbHOU K rpaduky

(GyHKIHMH; YMEHHE HCIOIb30BaTh
MIPOU3BOJIHYIO Il MCCIIEOBAHUS
byHKIMHA, U HaXOXIACHUS
HaMTyYIIero peleHus B
NPUKIAJAHBIX, B TOM  4YHCIE
COL[MAJIEHO-9KOHOMHYECKUX U
(bU3UIECKUX 3ajaJax, VIS
OIpeJIeIeHUs CKOpOCTH u
YCKOPEHHS, HAXOIUTh TUTOMIAIN U
00bEMBI  GUTYpD C TOMOIIBIO
WHTETpaja; MPUBOANUTH MPHUMEPHI
MaTeMaTHYeCKOTro

MOJICIIMPOBAHUSI €  TIOMOIIBIO
Qg QepeHIHaIbHbIX YPaBHEHUH.

MPOU3BEACHUS, YAaCTHOTO H  KOMIIO3UIHH
(GyHKUMH, HAXOIUTh ypaBHEHHE KacaTelbHOU
K rpaduky QyHKINU;

- YMeTb HCIOJIb30BaTh MPOM3BOJHYIO JUIS
UCCIleIOBaHMsT (YHKIWH, IS HAXOXKICHHS
HAWIy4ylIero peuieHus B NPUKIAJHBIX, B TOM
qucie COLMATbHO-9KOHOMHYECKUX 1
¢usnyeckux 3agavax, Ui ONpeAeseHus
CKOpPOCTH M YCKOPECHHUS;

- HaxXoIuTh IUIOHMIATM U OO0BEMBI GUIYyp C
MTOMOIIIBIO HHTETPAa;

- TPUBOJIUTH HPUMEPHI
MOJIETTHPOBAHUS C
muddepeHnranbHbIX ypaBHEHUH.

MATEMaTH4CCKOI'o
IIOMOIIBIO

I[IP 11 VYwmenue omnepupoBaTh
MOHATUSAMH: KOMIUIEKCHOE YHUCIIO,

- YMETh
KOMILIEKCHOE

OIIepUpPOBATH
4HCJIO,

MOHSITUSIMH:
CONPSIKEHHBIE

Texkymmuii  KOHTpOJIIb B
dopme ycTHOro ormpoca,

COTPSIKEHHDBIE KOMIUIEKCHBIE | KOMIUJIEKCHBIE 4YMCIIa, MOAYJIb M apPryMEHT | BBIOJHEHUS MPaKTHYECKUX
yuciaa, MOJAYJIb W apryMEHT | KOMIUIEKCHOTO  yHucha,  ¢opma  3amucu | pador, TECTUPOBAHUS.
KOMIUIEKCHOTO  4Hclia, Qopma | KOMIUIEKCHBIX  uucen  (reoMerpuueckas, | PopMa  IpPOMEKYTOUHOH
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3aMUCh  KOMIUIEKCHBIX — YHCEN
(reomerpuueckas,

TPUTOHOMETPHYECKAs u
anredpanydeckas); yMEThb
MPOU3BOIUTL  apudmeTrnyeckue
JICUCTBUSL € KOMIUICKCHBIMHU

qucjiaMud; MNOPHUBOJUTH IIPHUMEPHBI

TPUTOHOMETPHUUECKas U ajiredpanydeckas);

- yMeTb MpPOU3BOAUTH  apUPMETHUYECKHE
JEUCTBHUS C KOMIUIEKCHBIMH YHCIIAMU;

- NpPUBOAUTH  IPUMEPHl  UCIOJIB30BAHUS
KOMILIEKCHBIX YHCEIL.

aTrrecrTalun — 5K3aMCH.

UCIIOJIB30BaHUS  KOMIUJIEKCHBIX
qucel.

I[P 12 VYmenue CBOOOAHO | - YyMETh CBOOOJHO ONEPHPOBATH MOHATHAMHU: | TeKymmii  KOHTpPOJIb B
OIIEpUpPOBAThH MOHATHAMM: | CpEHEE apu(pMeTHUYECKOE, MenuaHa, | popmMe ycTHOro ormpoca,
cpenHee apudmMeTnueckoe, | HauOopIIee ¥  HAMMEHBIIEE  3HAYCHUS, | BHIMOJIHEHUS MPAKTUICCKUX
MeIMaHa, HauOoJbIIee U | pa3Max, Juclepcus, CTaHIapTHOE OTKJIOHEHHE | pador, TECTUPOBAHUS.
HauMEHbIIEE 3HAYEHMsSI, pa3Max, | JAJIs OMMCAHUS YMCIIOBBIX JaHHBIX; dopma  IPOMEKYTOUHOU
aucrepcus, CTaHJapTHOE | - YMETh UCCIIEI0BaTh CTATUCTUYECKUE JAHHBIE, | aTTECTALlMM — DK3aMEH.
OTKJIOHEHHE Ui  ONHCaHUS | B TOM YHUCIIE C MPUMEHEHHEeM TpaduyecKux

YHUCJIOBBIX  JAHHBIX;  YMEHHE | METOJOB U MIEKTPOHHBIX CPENCTB;

HCCIIEI0BATh CTaTUCTHYECKHUE | - TpapUUecKd MCCIEeNOBaTb COBMECTHBIC

JaHHble, B TOM u4ucle C | HAOJIOJEHUs ¢ TIOMOLIbIO  JUarpaMm

[IPUMEHEHUEM rpauyecKuX | pacceMBaHUs U JIMHEIHON perpeccuu.

METOJI0B U JJIEKTPOHHBIX

CPEICTB; rpaduvecKku

HCCIIEI0BATh COBMECTHBIE

HaOI0ACHUs c MIOMOIIBIO

auarpamm paccenBaHMs "

JIMHEWHOM pPEerpeccu.

I[P 13 VYMeHue HaxXOAWUTh | - YMEThb HAXOAWUTh BEPOSATHOCTU COOBITHH c | Tekymmii  KOHTpOidb B
BEPOATHOCTH COOBITUH C | UCTIOJB30BAaHUEM IPaPUUECKUX METOJIOB; dopme ycTHOro ompoca,
UCMOJb30BaHUEM  IpaUyecKux | - MPUMEHATh Ui pelieHHs 3aaad (HOpMYJIbl | BHIMOIHEHUS MPAKTHYECKUX
METO/I0B; MPUMEHSITh JUIS | CIIOKEHUST M YMHOXKEHHS  BEpPOSITHOCTEH, | paboT, TECTUPOBAHUS.
peleHus 3a1a4 ¢dopmynbl | GopMyTy TOJHOM BepoSTHOCTH, (opmyay | PopMa  IPOMEKYTOUHOM
CIIOKEHHUS u yMHOXkeHUs | bepHymun,  komOuHaTOpHBIE  (AKThl U | QTTECTALIUU — SK3aMEH.
BEPOSITHOCTEH, (GopMyIly MOJHOU | HOpMYJIBI;

BEPOSITHOCTH, ¢dbopMyIly | - OLIEHUBATh BEPOSTHOCTU PEATBLHBIX COOBITUIA;

bepnynu, KOMOUHATOpPHBIE | - YMETh ONEPUPOBATH MOHATUSAMHU CilydaiiHas

¢bakTel U GOpMyIIbI; OIEHUBAThH
BEPOSITHOCTH PEaTbHBIX COOBITH;
YMEHHE ONEPUPOBATh MOHATUAMU
cily4aiiHas BEJIMYNHA,
pacrpenieieHne  BEpOSTHOCTEH,
MaTeMaTHYECKOe 0’KHMJIaHUE,
JTUCIIEpCUs u CTaHJapTHOE
OTKJIOHEHHE CIly4anHOMI
BEJIMYMHBI, byHKIUN
pacmpenesieHdss U IUIOTHOCTH
PAaBHOMEPHOI'O, I1OKa3aTeIbHOTO

BEJIMYKMHA, pacOpeesiCHue
MaTeMaTHYeCKOe OXKHUJaHHeE,
CTaHJApPTHOE OTKJIOHECHHE CITy4aitHOM
BEITMYMHBI, (DYHKIHUU  pacmpeleieHus U
IUIOTHOCTA PAaBHOMEPHOTO, MOKa3aTEIbHOIO
HOPMAJIBHOTO pacipeaciieHUN;

- }’MGTB HUCIIOJIB30BaATh CBOfICTBa I/I3y’-IeHHI)IX
pacIpeneneHnil 1Jisl peleHus 3a/1ad4;

- 3HAaThb IIOHATHUS. 3aKOH 6OJ'[BI_HI/IX YHUCCEII,
METO/IbI BHIOOPOUYHBIX MCCIICIOBAHMIA;

- yYME€Th IPUBOJAUTH NPUMEPHI MPOSBICHUS

BEPOATHOCTEM,
JUCIIEpCUS U
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U HOPMAJIBHOIO DACIpeneiIeHU;
YMEHHE HCIO0JIb30BaTh CBOMCTBA
U3YYCHHBIX pacHpenciieHud s
pelleHnsa 3amad; 3HAaKOMCTBO C
MNOHATUSAMM:  3aKOH  OOJIBIIMX
YHCel, METOAbl  BBIOOPOYHBIX
UCCIIEI0OBaHU; YMCHHE
IIPUBOAUTH IIPUMEPBI IIPOSBIICHUS
3aKkoHa  OOJBIIMX  YHCEed B
OPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX.

3aKOHA OOJNBIIMX 4YKHCEI B MPHPOIHBIX H
0OLIIECTBEHHBIX ABJICHUSX.

I[P 14 VYmenue cBoOOAHO
ONEepUpPOBATh MOHATUSAMHU: TOUKA,
npsimasi, IIOCKOCTB,
MPOCTPAHCTBO,  OTPE30K,  JIyY,
IIJIOCKUM YIoJl, IBYI'PaHHBIN yrod,
TpEXTPAHHBIN yroui,
IIEPECEKAIOIINECS, NTapaJUICIbHbIC
U CKpEIIMBAIOUIUECS IMpsIMBIE,
I1apaJuIeIbHOCTh u
NEePHIEHAUKYISIPHOCTh TPSIMBIX U
IJTIOCKOCTEM, yroJ MEKY
MPSMBIMH, YIOJl MEX]y MPAMOU U

IUIOCKOCTBIO, yroia MEXy
IJIOCKOCTSIMU; yMEHHE
UCIOJIb30BaTh  NPU  PELICHUH
3ajau  M3y4yeHHble (AKTBl U

TEOpEMBbl IJIAaHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B

OKpYXaloIlleM  MHUpPE;  yMEHHE
OIIepUpOBaTh MOHSITUSIMU:
MHOT'OTpaHHUK, CEUEHHUE
MHOTOTpaHHUKA, IIPaBUJIbHBIN
MHOT'OTpaHHUK, IpU3Ma,

nupamua Gurypa u HoBepXHOCTh
BpallleHus1, HIWIHH]IP, KOHYC, I1ap,
chepa, pa3BEPTKa MOBEPXHOCTH,
CeueHUsT KOHyca M UWIHHIPA,

- YMeTh CBOOOJHO ONEPUPOBATH MOHSATHIMH:
TOYKa, MpsMas, IUIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JydY, IUIOCKMH YroJl, JBYI'DAaHHBIN
yroj, TPEXTPaHHBIM Yroj, IHepeceKaroluecs,
napajule/ibHble U CKPEIMBAIOIIUECS MPSMBIE,
napajyieIbHOCTh U HEepHEHAUKYJISIPHOCTD
OpsIMBIX M IUIOCKOCTEH, yroia  MExXIy
OpSIMBIMM,  YIOJI ~ MEXIy  HOpsAMOA U
IJIOCKOCTBIO, YTOJI MEXTY IJIOCKOCTSAMU;

- YMeThb HUCHOJb30BaTh IPHU PELICHUU 3a]ay
M3y4eHHBIE (PaKTHl M TEOPEMBI IIJITAHUMETPHUH;

- yMeThb OLEHHMBaTh pa3Mepbl OOBEKTOB B
OKpY KaroIleM MUPE;

- YMETb OIIepUPOBAThH HOHSATHUSAMMU:
MHOTOTPaHHHUK, CEYeHHE MHOTOTPaHHUKA,
MIPABUIIbHBIH MHOT'OI'paHHUK, npusma,
nupamMuia Gurypa ¥ MOBEPXHOCTH BpAIllCHUS,
UAJTUHAP, KOHYC, Mmap, cdepa, pa3BEPTKa
MOBEPXHOCTH, CEYEHMsI KOHyca W IWINMHApa,
napajulesibHble OCH WM OCHOBAHUIO, CEUYEHHUE
mapa, IUIOCKOCTb, — Kacamomiasicss  cgepsl,
LHWIMH]IpA, KOHYCAa;

- YMETbh CTPOUTH CEYCHHE MHOT'OI'PaHHHKA;

- YMeTb U300pakaTb MHOTOTPAHHUKH, (QUTYPBI
U TIOBEPXHOCTH BpallleHHs, UX CEYCHHS, B TOM
YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;

- YMETb NPUMEHATH CBOMCTBA T€OMETPHUECKUX

napajiebHbIe ocH wiu | puryp;

OCHOBAaHHIO,  CEUeHHe  IIapa, | - YMETb CaMOCTOSTENbHO (OPMYIHPOBATH
IJIOCKOCTh, Kacamomascs cdepsl, | onpeaeneHus u3y4aeMbixX GUryp;

LWIMHIpPA,  KOHyCa,  YMEHHE | - YMETh BBIJBUTraTh TMIOTE3Bl O CBOMCTBaX U
CTPOUTH CeYeHHue | MpU3HaKax FeOMETPUUYECKUX ¢uryp,
MHOT'OTpaHHUKA, n300pakaTh | 0OOCHOBBIBATh WIJIM ONPOBEPraTh UX;
MHOTOTPaHHUKH,  GUIYpBl U | - YMETh IPOBOAUTH Kiaccupukamuio Guryp mno
MIOBEPXHOCTU  BpAlllEHUs,  MX | Pa3lIMYHBIM IPU3HAKaM, BBINIOJIHSATh

Tekymuii  KOHTpoib B
dopme ycTHOro ompoca,
BBIITOJIHEHUS ITPAKTUYECKHUX
paoor, TECTUPOBAHUS.
dopMa  IPOMEKYTOYHON
aTTecTaluy — DK3aMEH.

29




CeYeHUs, B TOM 4HCIE C
MOMOIIBIO 3JICKTPOHHBIX CPENICTB;
yMEHHE TPUMEHITH CBOWCTBA
reOMETPUUYECKUX ¢buryp,
CaMOCTOATENILHO (hOPMYJINPOBATH
OTIpeJICNICHUs] U3ydaeMbIX (QUryp,
BBIJIBUTaTh TUIIOTE3BI O CBOMCTBAX

HCO6XO,I[I/IMBIC JOIMOJIHUTECIBHBIC ITIOCTPOCHUS.

U IpU3HAKAX TEOMETPUUYECKUX
¢uryp, 000CHOBBIBATH  WJIH

OIIpOBEpraTh Ux; yMEHHE

MIPOBOAUTD KJIacCU(UKALIUIO

dburyp 1o pa3IMYHbIM

[IpU3HAKaM, BBITTOJIHATH

HEOOXOIUMBIE JOTMOJIHUTEIbHbBIE

IIOCTPOCHHSI.

I[P 15 VYmenue CcBOOOAHO | - YMETh CBOOOJHO ONEPHPOBATH MOHATHAMHU: | TeKymmii  KOHTPOJIb B
OIepUpPOBaThH MOHSTUSIMU: | TUIOIIATL (UTYpPbI, 00bEM (GUTYpHI, BenuuuHa | opMe YCTHOTO OMpoca,
iouaib burypsi, 00BEM | yria, paccTOSHUE OT TOYKH JO IUIOCKOCTH, | BHIIIOJHEHUS MPAKTHUECKUX
burypsl, BEJIMYMHA yIia, | pacCTOSIHUE MEXIy NpSIMBIMHU, paccTOSHUE | padoT, TECTUPOBAHUS.
paccrosHue  OT  TOYKM  JO | MeXJAy IUIOCKOCTSAMH, Iuiomanb  cdepsl, | DopmMa  NpoMeKyTOUHOU
IUIOCKOCTH, PACCTOSIHUE MEX]y | IUIOIIAb MOBEPXHOCTH MUPAMUJBI, MPHU3MBIL, | aTTECTAlIUU — SK3aMEH.
NpSIMBIMU, PAcCTOSHUE MEX]y | KOHyca, LWINH]pA, 00BbEM KyOa,

IUIOCKOCTSIMU, TUIOMIAAL Ccepbl, | IPSIMOYTOIBHOTO napasuieNienumnesaa,

iouaib MOBEPXHOCTHU | MUpaMMIbl, MpPHU3MBIL, LWIMHApPA, KOHYca,

NUpaMU/bl, MPHU3MBI, KOHYca, | IIapa;

HWIAHAPA, 00BEM KyOa, | - yMeTb HaXOJIUTh OTHOIICHHE OOBEMOB

IPSIMOYTOJIBHOTO oJI0OHBIX (uUryp.

napajuiefienunena,  NUpaMuibl,

NpU3MBbl, IWIMHAPA, KOHYCA,

1Iapa; yMeHue HaXO/IUTh

OTHOIIIEHHE OO0BEMOB MOAOOHBIX

duryp.

IIP 16 VYmeHue CBOOOAHO | - YyMETh CBOOOJHO ONEPHPOBATh MOHATHSAMHU: | Tekymuii  KOHTpOJIb B
OTIEpPUPOBATH MOHSTUSIMU: | IBUJKEHUE, napauieabHbIN NepeHoc, | opMe yCTHOro orpoca,
JBMKEHHE, napajjieNIbHbl | CHMMETPHs Ha IJIOCKOCTH M B MPOCTPAHCTBE, | BHIMOJIHEHUS MPAKTHYECKUX
TepeHoc, CUMMETPHS Ha | TIOBOPOT, npeoOpazoBaHue nmoao0wus, | pador, TECTUPOBAHUS.
IUIOCKOCTH U B MPOCTPAHCTBE, | MOJOOHBIE (PUTYPHI; dopma  IPOMEKYTOUHOU
MIOBOPOT, npeoOpa3oBaHue | - YMETh pPAaclo3HaBaTh paBHbIE M TMOJOOHBIE | ATTECTAIMH — IK3aMEH.
nono0usi, moao0HbIe (GUTypBI; | GUTYpBI, B TOM YHCIE B MPUPOJIE, UCKYCCTBE,

yMEHHE paclo3HaBaTh pPaBHBIE U | ApPXUTEKTYPE;

no/00HbIe (PUTYpBI, B TOM YHUCIE | - yMETh HCIOJb30BaTh TE€OMETPUUYECKHE

B IpUpoJeE, HCKYCCTBE, | OTHOILICHUS;

aApXUTEKTYPE; YMEHHUE | - HaxOAMTh TE€OMETPHUUECKUE  BEITUYHHBI

UCIOJIb30BaTh ~ TeoMeTpuyecKkue | (AauHa, yrod, Mouaab, 00bEM) MpU pelIeHnn

OTHOIICHHUS, HaXOJUTh | 33/1a4 M3 JPYrHMX Y4YeOHBIX IMPEIMETOB U M3

TrE€OMETPUUECKUE BEJIMYUHBI | peaIbHOM KU3HHU.

30




(mHaA, yroJ, IUIOmaab, 0O0BEM)
IpU PEIICHUW 3a1ad U3 JAPYTUX

y4eOHBIX  NpPEAMETOB U U3

peajbHOM JKU3HH.

I[P 17 VYwmenume CcBOOOTHO | - YMETh CBOOOJHO OIEPUPOBATh MOHATHAMU: | TeKymuid  KOHTPOJIb B
OTepUpoOBaTh MOHSITHSIMH: | TIPSMOYTOJIbHASL CHCTEMa KOOPAHMHAT, BEKTOp, | opMe YCTHOTO OMmpoca,
PSIMOYTOJIbHAs CUCTeMa | KOOPAMHATHI TOYKHU, KOOPIMHATHI BEKTOPA, | BHIMOJIHEHUS MPAKTUYECKUX
KOOpJMHAT, BEKTOp, KOOPIAMHATHI | CyMMa BEKTOPOB, TMPOM3BEICHHE BEKTOpa Ha | pador, TECTUPOBAHUSI.
TOYKH, KOOpAMHATBHl BEKTOpA, | YUCIIO, pa3jokeHue BekTopa 1o Oasucy, | Dopma  MpOMEKYTOUHOU
CyMMa BEKTOpPOB, IPOMU3BEJICHUE | CKAJSPHOE MIPOU3BEJICHUE, BEKTOPHOE | aTTeCTalluU — IK3aMEH.
BEKTOpa Ha YHCIIO, Pa3JOKEHUE | IPOU3BEIECHUE, YroJd MEXIy BEKTOpaMu;

BEKTOpa 1Mo 0a3ucy, CKaJsIpHOE | yMCHHE  HWCIOJ30BaTh  BEKTOPHBIA U

MIPOU3BEICHNE, BEKTOPHOE | KOOPJAUHATHBIH ~ METON  JUIi  peIICHUS

MPOM3BEICHUE,  YIoJl  MEXKIYy | TCOMETPUYECKUX 3aJad H 3aJad JAPYrux

BEKTOPAMH; yMeHHE | Y4eOHBIX MPEIMETOB;

WCIIONB30BaTh  BEKTOPHBIM ¥ | - ONEPUPOBATH MOHATHUSMHU: MaTpula 2x2 u

KOOpPJIUHATHBIN METO/T s | 3%3, OTIpeIeNIUTENb MaTpHIIbI,

pelIeHus TEOMETPUUYECKUX 3aJ1ay | FTEOMETPUUECKHUI CMBICI OTPEISTUTEIS.

M 3a7ad  JAPYyrux  y4eOHBIX

MPEAMETOB; OTIepUpPOBATH

MOHATUSAMU: MaTtpuia 2x2 u 3x3,

OTIpEICTTUTEIb MaTPHIIBI,

reOMEeTPUYECKUN CMBICT

OTPEICTUTEIS.

I[IP 18 VYwmenue wmonenupoBarhb
pealbHBIE CHUTYallMM Ha Ss3bIKE
MaTEeMaTHKH; COCTaBJISITh
BBIpQKCHHUS, ypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI IO
YCIOBHIO 3aJlayl, HCCIEI0BaTh
MTOCTPOEHHBIE MOJCIIN c
HCII0JIL30BaHUEM arnmapara
anreopsl, WHTEPIPETUPOBATH
MOJTYYEHHBIN pe3yJIbTaT; CTPOUTH
MaTeMaTH4YeCKHe MOJICITH c
ITOMOIIILIO T€OMETPUUECKHUX
MOHSATUA W BEJIIMYUH, pEelIaTh
CBSI3aHHBIC C HUMHU MTPAKTUYECKHE
3aJ1auu; COCTaBJISITh
BEPOSITHOCTHYIO MOZ€ENb u
MHTEPIPETUPOBATH IOTYUYEHHBIHN
pe3yabTaT; pemiaTh MPUKIIATHBIE

3agavdu cpeacrBaMu
MAaTEMAaTHYCCKOro aHajin3a, B TOM
quCJle COIMaJIbHO-

OKOHOMHYCCKOTO H (bI/I3I/I‘-ICCKOFO

- YMETb MOJACIUPOBATh PCAJIbHBIC CUTyallul Ha
SA3BIKEC MAaTCMAaTHKU,

- COCTaBIATb  BBIPAKCHMS,  YpPaBHEHHS,
HEPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHIO
3a/1a4u;

- HCCIeAoBaTb IOCTPOCHHBIE MOJEIH €
HCIIOJIb30BaHUEM amnmapara anreopsl,
MHTEPIPETUPOBATH ITOIYUYEHHBIN pe3yJIbTaT;
- CTpPOMTb MAaT€MAaTHYECKHE MOJEIU C
IIOMOIBKD ~ I€OMETPUYECKHX IOHATHH H
BEJIMYUH, pellarb CBS3aHHbIE C  HUMH

MIPAaKTHUYECKUE 3a]a4H;

- COCTaBJIATb BEPOSATHOCTHYK) MOJENb U
MHTEPIPETUPOBATH MTOIYUYEHHBIN pe3yJIbTaT;

- pelars IPUKIALHBIE 3aJa4d CpPEACTBAMU
MaTEeMaTHYECKOr0 aHajau3a, B TOM YHUCIE
COLMAJIBHO-9)KOHOMHUYECKOTO U  (PU3HUYECKOTO
Xapakrepa.

Texymuii  KOHTpOJIIbL B
dbopme ycTHOTO oOIpoca,
BBITIOJTHEHUS TIPAKTHYECKUX
pabor, TECTUPOBAHUS.
®opMa  IPOMEKYTOYHON
aTTeCTal[uu — DK3aMEH.
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Xapakrepa.

I[P 19 VYwmenwe BbIOHpaATH
TIOJIX OIS METOT JIJISl PEIICHUS
3a/layr; TIOHUMaHUE 3HAYMMOCTH
MaTeMaTHKH B U3yYCHUH
MPUPOJHBIX W OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHUH; yMEHHUE

- YMETb BLIGI/IpaTL HOIXOMSIIUN METOHd IS
peuieHus 3a1a4u;

- IIOHMMAaTh 3HAa4YUMOCTb
W3yYEHUU TPUPOJHBIX H
MPOLIECCOB U SIBJICHUI;

- YMEThb DPAaclo3HaBaTh IPOSIBICHUE 3aKOHOB

MaTeEMaTHKA B
00IIIECTBEHHBIX

Tekymuii  KOHTpOJIIbL B
dopme ycTHOro ompoca,
BBIITOJIHCHUS ITPAKTUYECKUX
paoor, TECTUPOBAHUS.
dopMa  IPOMEKYTOYHOHN
aTTeCTaly — JK3aMEH.

pacrno3HaBaThb IIPOSIBJICHUE | MAaTEMAaTUKHU B UCKYCCTBE;
3aKOHOB MaTEMaTHKHU B |- YMETb IIPUBOJUTH IIPUMEPBI
HUCKYCCTBE, YMEHHME IIPUBOAUTH | MATEMAaTUYECKUX OTKPBITUM POCCHUMCKON H
IIPUMEPBI MaTEMaTHYECKUX | MUPOBOM MaTeMaTUYECKON HAYKH.
OTKPBITHH pOCCUICKON U
MHUPOBOM MaTEeMaTH4ECKON
HAayKH.

OBIIME KOMIIETEHIIMHN
OKOl. BeiOupate  cmocoObl | - yMeHHE pacro3HaBaTh 3aaady w/wid | Tekymmidi  KOHTpPOJIb B
peleHus 3ajgad | npobieMy B npodeccMoHalbHOM — M/uMiM | popMe yCTHOro ormpoca,
npodeccuoHaIbHON COLIMAIIBHOM KOHTEKCTE; BBITIIOJTHEHUS IPAKTUYECKUX
JeSTeIbHOCTH MPUMEHHUTENbHO K | - YMEHHE aHAJIW3MpOBaTh 3ajady W/Wid | pador, TECTUPOBAHUS.
Pa3JINYHBIM KOHTEKCTAM poOJIeMy U BBIACTATH €€ COCTaBHBIC YacTH; dopMa  IPOMEKYTOYHOHN

- YMEHHE OIPEACIISATh 3TAIbl PEIICHNUS 3a/1a4H;
- yMeHHE BBIBIATE U 3(PPEKTHBHO HCKATh
UHPOPMAIHMIO, HEOOXOJUMYIO Uil PELICHUS
3aJ1a4M U/ MU pOOIIEMBI;

- yYMEHHME COCTaBJIATh IIIaH JIeHcTBUA U
OTIpeNIeNIATh HEOOXOIMMBIE PECYPCHI;

- YMEHHUE peaJln30BbIBATh COCTABICHHBIH MJIaH
Y OLIEHWBATH PE3YJbTAT M MOCIEACTBUS CBOMX
JelcTBUM (CaMOCTOSITEIBHO WM C TOMOIIBIO

HaCTaBHUKA);
- 3HaHWEe W T[OHUMAaHHE AaKTyaJbHOIO
po¢eCCuOHAIBHOTO " COIMAJIBHOTO

KOHTEKCTa, B KOTOPOM MPHUXOAUTCS paboTaTh U
KUTh;

- 3HAHHE OCHOBHBIX UCTOYHHKOB MH(OpMALIUU
U PeCcypcoB IJisi pelieHus 3a7ad ¥ mpodsieM B

aTTcCTaluu — 3K3aMCH.

npopeCCHOHAIBHOM ~ W/WJAM ~ COLUAIBHOM

KOHTEKCTE.
OKO02. Hcnonp30Bath | - 3HaHME  TNPUEMOB  CTPYKTypupoBaHMs | Tekymuii  KOHTpPOiIb B
COBpEMEHHBIE CpeACTBa MOWCKa, | HHPOpPMAIUH U dopme ycTHOro ompoca,
aHanM3a M UHTeprperauuu | popmara O(OPMIIEHUS PE3yJNbTAaTOB MOWCKA | BHIMOJHEHHS MPAKTHUYECKUX
uH(popmanuuy, u | uHdopmManuu; pabor, TECTUPOBAHUS.
MH(POPMALIMOHHbIE  TEXHOJIOTUH | - 3HAHUE COBPEMEHHBIX CPEJICTB U YCTpOHcTB | DopMa  MPOMEKYTOUHOM
TUISt BBITMIOJTHEHUS 3aj1a4 | H”HpOpMaTH3alUH, MTOPSIOK UX IPUMEHEHHUS U | aTTeCTalluu — SK3aMEH.
npogeccuoHaIbHON IIPOrpaMMHOE obecrieueHne B
JeSTeNbHOCTU npodeccuoHaIbHOM  1eATENbHOCTH, B TOM
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YHCJIC C UCITIOJIb30BAHUEM I_[I/Iq)pOBI)IX CpcacCTB.

OKO3. [InanupoBaTh U
peaTn30BbIBATH COOCTBEHHOE
npodeccuoHaIbHOE u
JMYHOCTHOE pasBuTHE,
NPEANPUHUMATENBCKYIO

JEATENLHOCTD B
npodeccuOHaTBLHON cepe,
UCIIOJIb30BATh 3HAHMSA o
IIpaBOBOM " ¢buHaHCOBOM

I'paMOTHOCTH B Pa3JIUIHBIX
JKM3HCHHBIX CUTyallHAX

yMEHUE MPUMEHATh COBPEMEHHYIO HAYYHYIO
npodeccnoHaNbHYI0 TEPMUHOJIOTHIO;

- yMEHHE OmpelneisiTh H  BBICTPauWBaTh
TPAeKTOPUH MPO(ECCHOHATLHOTO Pa3BUTHS U
caMmo00pa3oBaHus;

- 3HaHME COBPEMEHHOM  HAayyHOU U
npodeccnoHaTbHON TEPMUHOJIOTHH;

- 3HaHUE BO3MO>KHBIX TpaeKTopuit
npodeccrnoHaIbHOTO pa3BHUTHUSA u
camo00pa3zoBaHusl.

Tekymuii  KOHTpOJIIbL B
dopme ycTHOro ompoca,
BBIITOJIHECHUS ITPAKTUYECKHUX
paoor, TECTUPOBAHUS.
dopMa  IPOMEKYTOYHOHN
aTTeCTaly — JK3aMEH.

OKO04. OddexTuBHO
B3aMMOJICHCTBOBATh U paboOTaTh B
KOJUIEKTUBE U KOMaH/Ie

- YMCHHC OpPraHu30BbIBATb pa60Ty KOJUICKTHBa
1 KOMaHbl,

- YMCHHUC BSaHMOI[efICTBOBaTB C KOJUICraMu,
PYKOBOACTBOM, KIIMCHTaMH B xXoae
HpO(I)CCCHOHaHLHOfI JACATCIIBHOCTH,

- 3HAaHUEC OCHOB HpOGKTHOﬁ JCATCIIBHOCTH.

Tekymmii ~ KOHTPOJIb B
dbopme ycTHOTO oOIpoca,
BBIIIOJIHEHUS TPAKTUYECKHUX
pabor, TECTUPOBAHUS.
dopMa  IPOMEKYTOUHOUI
aTTECTAIlMU — DK3aMEH.

OK 05. OcyuecTBisTh YCTHYIO U
[IMCbMEHHYI0 KOMMYHHUKAIIMIO Ha

roCy/1apCTBEHHOM A3BIKE
Poccuiickoit ®denepauun c
y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KyJIBTYPHOI'O
KOHTEKCTa

- YMEHHE TPaMOTHO H3JIaraTh CBOM MBICIH H
oopMIIATh JIOKYMEHTBI o
npodeccuoHaIbHOM TEMaTHKE Ha
FOC}’IIapCTBeHHOM SA3BIKE, HpO?IBJI?[TI)
TOJICPAHTHOCTh B pa00YEeM KOJIICKTHBE;

- 3HaHWe OCOOEHHOCTEH COLMAILHOTO |
KyJbTYPHOT'O KOHTEKCTA;

- 3HaHHE MpaBuUi 0POPMIIEHUS JOKYMEHTOB U
MIOCTPOCHHUSI YCTHBIX COOOIICHHIA.

Tekymmii ~ KOHTPOJIb B
dbopme ycTHOTO oOIpoca,
BBIITOJIHEHUS TPAKTUYECKHUX
pabor, TECTUPOBAHUS.
dopMa  IPOMEKYTOUHOMI
aTTECTaI[UU — DK3aMEH.

OKO06. IIposBasTE TpaxkIaHCKO-

= YMCHHUC OIHUCBIBATH 3HAYUMOCTH CBOCH

Texymmuii  KOHTpOJIIb B

MaTPUOTHYECKYIO MO3ULMIO, | CHELUAIIBHOCTH; dopMe ycTHOro ormpoca,
JNEMOHCTPUPOBATh  OCO3HAHHOE | - yMEHHE MPUMEHSITh CTaH/JapTHI | BBHIIOJHEHUS IPAKTUUECKUX
MIOBEJCHUE Ha OCHOBE | aHTUKOPPYNLMOHHOTO ITOBEACHHS; paoor, TECTUPOBAHUS.
TpPaJULIHOHHBIX POCCHUHCKHX | -  TOHMMaHHE  CYIIHOCTH  TrpakgaHcko- | DopMa  MPOMEKYTOUHOMN
JYXOBHO-HPAaBCTBEHHBIX aTPUOTHYECKON MO3ULMH, | ATTECTALIMN — DK3aMEH.
LEHHOCTEH, B TOM UHUCJIE C yU4ETOM | OOIIEYEIOBEUECKUX LIECHHOCTEH;

rapMOHM3ALUU - IIOHMMAaHHE 3HAYUMOCTHU

MeKHAIIMOHAIbHBIX u | npodeccroHalbHOMI NEATETbHOCTH 1o

MEXPEIUTHO3HbIX  OTHOILIEHUH, | CHEIUAIBHOCTH

MPUMEHSITh CTaHJAPTHI | - 3HAHHME CTaHJAPTOB AHTHUKOPPYILHUOHHOIO

AHTUKOPPYILMOHHOIO IOBE/ICHUS | TIOBEJICHUS U MOCIIECTBUS €r0 HAPYIIECHUS.

OKO7. CopeiicTBOBaTh | - yMEHHE COOMIOAATh HOPMBI dKojorndyeckoi | Tekymuii  KOHTpoidb B
COXPaHEHUIO OKpy»atollelt | 0e30macHocTy; dopMe ycTHOro ormpoca,
Cpensl, pecypcocOepexeHuto, | - YMCHHE ONpPENENATh HaIpaBJIEHUs | BBHIIOJHEHUS IPAKTHUECKUX
NPUMEHSATH 3HaHUsI 00 U3MEHEHUH | PecypcocOepeskeH s B pamkax | pabor, TECTUPOBAHUS.
KJIMMaTa, MPUHLMIGI | TPO(hEeCCHOHATILHON JEATEIIbHOCTH mo | @opMa  IPOMEKYTOUHOUN
OepexIIMBOr0O MIPOM3BOJICTBA, | CIICIIMAIBHOCTH, OCYIIECTBJIATH pabOTy C | aTTeCTAaLUU — HK3aMEH.
5b(deKTUBHO  neiicTBOBAaTh B | COONIOACHUEM  MPHUHIMIIOB  OEepexIIMBOrO
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I‘IpeE‘)BBI‘IaI‘/'IHI)IX CUTyalusax

MIPOU3BO/JICTBA;

- yMeHUe OpraHU30BbIBATH
npodeccuoHabHYI0 JESATENIbHOCTh C y4eTOM
3HAHUKW 00 W3MEHEHUW  KIMMATHYECKUX
YCJIOBU PETUOHA;

- 3HaHUE IIpaBUI JKOJIOTUYECKOU
0e30macHOCTH npu BEJICHUU
npodeccrnoHabHOM e TEIBHOCTH;

- 3HaHUE OCHOBHBIX pecypcos,

3aJeiCTBOBAaHHBIX B  NPO(eCcCHOHATBHOM
NesITeNIbHOCTH;

- 3HaHUE nyTen obecrieueHust
pecypcocOepeKeHus;

- 3HaHME€ W TIOHMMaHue  MPHUHIIUIIOB
OEepeKIMBOTO MTPOU3BOICTBA;

- 3HaHHME OCHOBHBIX HAINpPaBICHUN U3MEHEHUS
KJIMMaTHYECKUX YCJIOBHUI peruoHa.

5 JIMCT UBMEHEHWH 1 JOTIOJIHEHNI, BHECEHHBIX B PABOUVYIO

I[TPOIPAMMY

No | Jlata BHeceHUs
W3MEHCHUH

No

CTpaHULIbI

I[O BHCCCHUA U3MCHCHUA ITocne BHeceHus U3MEHEHUS
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