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Abstract

The experience of the leading Russian universities to develop educational programs in the field of
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BBeaeHue

B 1999 roay 6bL1a npuHsATa bosioHcKas Jekaapanus, MoJIOKUBIIAas Ha4aJl0 CO3JaHUI0 eJUHOTO
€BPOIeCKOro MPoOCTPaHCTBA B 06J1aCTH BbIcLIero o6pa3oBaHus - bosoHckomy nporeccy. B 2003 roay k
3TOMy mpoleccy npucoeguHunack Poccus, nognucaB bosoHckyro [eknapauuto. B 2011 roay B Poccun
BBeJleHbl B JelicTBue ¢e/lepasibHble ToCyAapcTBeHHble 06pasoBaTe/ibHble CTaHAAPTbl TPEThEro
nokoJienusi (PI'OC 3) c uesbio nepeBosa BhICIIEH IKOJbI HA peau3aliio 00pa30BaTebHbIX IPOrPaMM,
COOTBETCTBYIOIIUX pUHIIMNAM bosioHckoro nporecca. B 2015 roay 6bly1a NpyuHATA HOBast pelaKIUsA 3TUX
ctangaptoB ®I'OC 3+. OAHMM K3 OCHOBHBIX OT/JIMYUTENbHBIX IPU3HAKOB HOBBIX CTAaHJAAPTOB SIBJISETCS
KOMIIETEHTHOCTHBIHN noxo/. CYyIUIHOCTb 3TOr0 MO/X0/Aa COCTOUT B TOM, YTO aKL[€HThI 06pa30BaTEIbHOI0
npoliecca NePeHoCATCs C CofiepKaHusl 06pa30BaHUsl HA pe3y/IbTaTbl 06y4eHH s, KOTOPbIE JJO/DKHbBI ObITh
MPO3payHbl, T.e. IOHATHBI BCEM 3aWHTEpPECOBAHHBIM CTOPOHAM - paboToAaTessAM, IpenojaBaTessiM U
cTyAeHTaM. Pe3yibTaThl 06y4yeHHs OMUCBIBAIOTCS C IOMOLIbI0 CUCTEMbI KOMITETEHLIUH, TPe/ICTaBJISIOIINX
Cc0060¥ UHAMHYECKYI0 KOMOWHAIIMI0 3HAHUW, YMEHUH, HABBIKOB, OIbITA JeATeJbHOCTH, CIOCOOHOCTEHN U
JIMYHOCTHBIX KayecTB, KOTOpble CTYyAEHT MOXeT MPOJEeMOHCTPUPOBAThL II0CJ€e 3aBepIleHHs
06pa3oBaTe/bHON IPOrpaMMbl.

* Tpyasb! XI MexxaAyHapoAHOM Hay4YHO-NIPaKTHYeCKOW KOHpepeHnun «CoBpeMeHHbIe
nHopManuoHHble TexHoaoruu U UT-o6pasoBanne» (SITITO’2016), MockBa, Poccus,
25-26 HosAGp4, 2016
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MeToauveckue pekoMeHjanuu MuHHCcTepcTBa o6pa3oBaHuss M Hayku PO ot 22.01.2015
HalleJIMBalOT 06pa3oBaTe/ibHble OpraHu3alid NPU CO3JaHUM OCHOBHBIX 06pa30BaTe/bHbIX IMPOrpaMM
YYUTHIBAaTh TPeGOBaHHUS COOTBETCTBYWOLMX MNpodecCHOHaJbHbIX CTaHAapToB. [IpodeccruoHasbHBIN
CTaHAAPT - 3TO XapaKTepPUCTHKa KBaJUPUKAIMHU, HEOOXOAMMOW PabGOTHUKY [JIs OCYIeCTBJeHUS
omnpesieJIeHHOr0 BHAA MpodeccHOHAJbHOW JAesATeabHOCTH. OCHOBY 006pa3oBaTe/bHbIX CTaHJApPTOB
JIOJDKHBI COCTaBUTh NMpodeccHoHaJIbHbIE KOMIIETEHLIMU BBIIYCKHUKOB C OpHEHTalMel Ha 06061eHHble
TpynoBble (YHKIMU (BUAbI NpodecCHOHAJbHOW  [JIeSITeJIbHOCTH), 3aJlaHHble KOHKPETHBIMHU
npodeccuoHaJbHBIMU CTaHJAPTaMHU.

KoMneTeHTHOCTHBIM MOAX0J MOTPebOBas KapAWHAJIbLHOU MepecTPOMKU W MOJAepPHU3ALUHU
cyliecTBytolel cuctemMbl o6ydenus [1, 2, 3]. dddeKkTHBHOE HCMOJb30BaHHME KOMIIETEHTHOCTHOIO
M0/1X0/la HeMbICJUMO 6e3 aZleKBaTHOM CHUCTeMbl OLleHKHU CTeleHU cPOPMHUPOBAHHOCTH Y 06yYaIoLIerocs
KaXKZJo¥ KOMIIeTEHL[UH, OIpe/ie/isieMOl rocyJapCTBEHHbIM CTaHAAPTOM, KaK 00513aTeJIbHOU /1151 JAHHOIO
o6pa3oBaTesibHOr0 Harnpap/eHUsA. COOTBETCTBEHHO BO3HUKAET NOTPEOGHOCTD B pa3paboTKe U BHEAPEHUU
$OH/I0B OLIEHOYHBIX CPEACTB, NO3BOJIAIOLIMX IPOBECTH TAKYH0 OL[€HKY, YTOObI JaTh KBAIUPUIIMPOBAHHOE
3aKJIl0YEHHE OTHOCUTEJbHO COOTBETCTBHS 06pa30BaTeJbHOTO Mpollecca HOPMATUBHBIM TPEOGOBAHUSIM.
Heo6xoaAnMOCTb Ha/M4Us Takoro GoHJAA y KaxA0W o6pa30oBaTeJbHOM OpraHu3alvd HeJBYCMbICJeHHA
3akperieHa B [Ipukaze MuHuCTpecTBa 06pa3oBaHUs U HayKu Poccuiickoit ®@epepanuu ot 19.12.2013
N1367 (pemaknus ot 15.01.2015): «20. OnieHO4YHbI€E CpeCTBA MPEACTABJISIOTCA B BUZe GOHA OI[eHOUHBIX
CpeACTB JJIs1 IPOMEKYTOYHOM aTTeCTaLlMU 00Y4YaIOUIMXCs U AJ1s1 UTOrOBOM (rocyilapCTBEHHOM UTOTOBOM)
arrectanuu. 21. DoH/ O11eHOYHBIX CPEACTB /1JIs IPOBeieHUs TPOMEXYTOYHOH aTTeCTalM1 00yYaroLUXCs
M0 AWCUUIIMHE (MOAYJII0) UM MPAKTHKE, BXOJASAIIUN B COCTaB COOTBETCTBEHHO paboyeil MporpaMMel
JUCLUIVIMHBI (MOJYJ/s) WM NPOrpaMMbl NPAKTUKH, BKJIIOYAeT B cebsi: MepeyeHb KOMIIETEHIMH C
yKa3aHHUEM 3TanoB UX GOPMUPOBAHUS B NpoOIiecce OCBOEHUsI 06pa3oBaTebHOM NPOrpaMMbl; ONKUCaHUe
NoKa3aTesJe U KpUTepUeB OLlEHMBAHHUS KOMIIETEHLUM Ha pas3/IMYHbIX 3Tanax MX (GOpMHUPOBAHMS,
OTMCaHHUe LIKaJl OLleHHBaHUS; TUTIOBbIe KOHTPOJIbHbIE 33/JaHU sl UJIM HHble MaTepUaJibl, HE0OX0AUMBIE 151
OLleHKH 3HaHW{, YMEeHUH, HaBBIKOB M (WJM) OMNbITa /AesTeJbHOCTH, XapaKTePU3YIOUIUX 3Tallbl
dbopMHpOBaHHA KOMIETEHLUH B Npoliecce OCBOEHHUsI 06pa3oBaTeJbHOM MpOrpaMMbl; MeTOJHUYecKue
MaTepuasbl, ONpefessllde MNpPOLeAypbl OLiEHMBAaHUS 3HAHWUM, YMeHUH, HaBbIKOB U (WUJ/M) ONbITA
JlesITeJIbHOCTH, XapaKTepU3YIOIIMX 3Tanbl GOpPMUPOBaHUSA KoMIeTeHIUH. /s Kaxaoro pesysbTaTa
06y4eHHd M0 JUCLUIIMHE (MOAYJII0) UM MPAKTHKe OpraHU3alLys ONpesessieT IoKa3aTeJu U KpUTEPUHU
OlleHUBaHUs1 CHOPMHUPOBAHHOCTH KOMIIETEHLIMH Ha Pa3/IMYHbIX 3Tamnax UX GOpPMHUPOBAHMUS, LIKAIbl U
npoueaypbl oueHWBaHUs». O4eBHUAHO, 4YTO GOHJ OLEHOYHBIX CPEACTB SBJSETCS CYyLeCTBEHHBIM
3JIeMeHTOM obecnedyeHUs1 06y4yeHUsl. TOJIBKO C MOMOIIbIO €ro MOXKHO aKTHBHO OTCJIEXKHMBATb INPOLECC
dopMHpOBaHHS KOMIIETEHLIMM Ha BCeX 3TalaX, BHOCUTb KOPPEKTUBbI B y4eOHbIN Npolecc, NpUHUMAThb
3aKJII0YEHHE O BBINOJHEHUM TOCY[AapCTBEHHOIO 3aJjaHUs IO MOJATrOTOBKE BBINYCKHHKA, 06.J1a/jaloLiero
Heo0X0AMMbIM HAG0POM KOMITeTEHLUH [4].

Hepenko y nmpemnojaBaTesield By30B BO3HHKAET HeNpaBUJIbHOE MOHUMaHHe QOHJA OLleHOYHBIX
cpeacts. [loJ; HUM MOHKMMAETCsA COBOKYIIHOCTb TPaJAUIIMOHHBIX CPEACTB NPOBEPKH 3HAHUM 00y4YaroLIUXCs
- 3K3aMeHaIlMOHHbIX BOIIPOCOB U 3a4eTHbIX 33JjaHui. Takoe MOHUMaHKe He COOTBETCTBYET HU CYIHOCTU
KOMIIETEHTHOCTHOTO N0/JX0/1a, HU HOPMaTHUBHBIM JIOKyMEHTaM, perjaMeHTHPYIOIUM 00pa30BaTeIbHbIN
nporecc. B 3a6syx/ieHre BBOJUT, CKOpee BCcero, Ha3BaHue GpoH/a OLleHOYHbBIX cpecTB. HecMoTps Ha To,
YTO, Cy/isl 10 HA3BaHUI0, K HEMY MOXXHO OTHECTH MPUBbIYHBINA 3K3aMeHallMOHHO-3a4eTHbIN MaTepuaJl, ero
cojepxxaHue, onpepensemoe [Ipukazom N2 1367, B KOpHe OTJIM4aeTCAd OT TPAJAULMOHHOIO0 MaTepHaja,
HCII0JIb3YEMOTO BO BpeMsi ceccuil. Beaib coBpeMeHHbIN GOH/, JO/DKEH OBITh CPEACTBOM OIeHKH CTeNeHU
cbOpMHUPOBAaHHOCTH KOMIIETEHIIWH, a TPaAUIMOHHbIE CPe/ICTBA HalleJIeHbl JIMIIb Ha TPOBEPKY YCBOEHUS
3HaHUU. OHU MOTYT GbITh YaCTbI0 TpebyeMoro ¢poH/1a TOJIBKO TOT/ia, KOrZa 6Y/yT KOPPEKTHO COOTHECEHDI
C KOHKPETHbIMH KOMIIETEHLIMSIMH, HO, INPU 3TOM OYEBH/HO, 4YTO IpoBepKa CHOPMUPOBAHHOCTHU
KOMIIETEHIIMH He MOXXeT OBbITh CBeJleHa TOJIbKO K NPOBEPKe OCTAaTOYHbIX 3HAaHUU. CiioKUBLIMecs B
TeuyeHUe [JleCATUJIETUN TNpOLEeLypbl MPOBEPKU yCleBaeMOCTH He ObLIM HallpaBJeHbl Ha BbISBJIEHHUE
cTeneHW CHOPMUPOBAHHOCTH JIMYHOCTHBIX Ka4yecTB, SBJSAIOLIUXCS HEOTHEeMJIEMOW YacTbI0 CUCTEMbI
KOMITETEHII M.

Wrak, cediyac mepej By3aMHM CTOUT aKTyajbHas 3aZjada - pa3paboTka 06pa3oBaTebHBIX
NporpaMM C y4YeTOM HMeLIMxcs NpodeccHOoHaNbHbIX CTAaHJAAPTOB, CO3/aHHe aJleKBaTHbIX (QOH/0B
OII€HOYHBIX CPeACTB [5, 6]. B CBA3HU ¢ 3TUM OyZeT UHTEPECEH UMEIIIUNCS ONBIT BEAYIIUX POCCHUUCKUX
YHUBEPCUTETOB B JAaHHOW 006J1aCTH, NPUOGPETEHHBIM NPU BLINOJHEHHUH MEX/YHAapOJHOr0 IPOEKTa
543851-TEMPUS-1-2013-1-DE-TEMPUS-JPCR ~ (METAMATH)  «CoBpeMeHHble  06pas3oBaTe/bHbIE
TEXHOJIOTUU NPU pa3paboTKe yueGHOr0 IJIJaHa MaTeMaTUYECKUX AU CLUIIJIMH UHKEeHEePHOIo 06pa30oBaHus
Poccun» [7, 8, 9] u poccuiickUX Hay4yHO-METOAUYECKUX MpoeKToB «HaydHo-MeToguyeckoe
CONPOBOX/JEHNE Pa3paboTKU MPHUMEPHBIX OCHOBHBIX NpodeccruoHabHbIX 06pa30BaTe/JbHbIX TPOrpaMM
(ITpOIIOII) mo ob6sacTaAM obpaszoBaHus», «['apMoHu3aIUsa denepalbHbIX 00pa30BaTENbHBIX CTAHIAPTOB
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BbICLIEr0 06pa30BaHHUSl B COOTBETCTBUU C NPUHHUMAEMbIMH MNPOPECCHOHAJIBHBIMU CTaHJApTaMU».
H3s0)xeHue 3TOro omnbiTa JJisg 06ydeHHs B chepe MHGOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH
COCTaBJISIET Lie/Ib HACTOsIeH My6IUKaLUU.

MexaHu3M npuBeeHUs OTAe/ibHbIX pasjenoB ®I'OC BO B cOOTBETCTBHE C YTBepP)KIEHHbIMH
npodeccuoHAJIbHbIMY CTaHAAPTAMHU

OauH U3 MOAXOJO0B K MOJIepHU3ALMU 06pa30BaTe/bHbIX MPOTPaMM BbICUIET0 06pa30BaHUS B
4acTH ydeTa NpodecCUOHAJbHBIX CTAaHJAPTOB  ObLI MNpeANPUHAT B paMKax npoekTa «HaydHo-
MeTOoJuYecKoe CONPOBOXKJEHHE pa3paboTKU MPHUMEPHBIX OCHOBHBIX
npodeccuoHalbHBIX 06pa3oBaTenbHbIx nporpaMM (IIpOIIOII) mo o6sacTaM o6Gpa3oBaHUsA», B Xoje
KOTOpOTO KOJIJIEKTUBbI aBTOPOB pa3pabaThiBai IPUMeEpPHbIE OCHOBHBIE 06pa30BaTe/bHbIE TPOrPaMMbl,
HamnpaBJ/ieHHble Ha ¢QopMupoBaHHUe 06LIenpodecCHOHANBHBIX U YHHUBEpPCAJbHBIX KOMNETEHLUH s
YKPYIHEHHBIX TPYIIII clieljiaJbHOCTel u HanpaBaeHuit (YI'CH).

N3HavyanbHO OT'OC 3+ 10/KHBI 6bLIM COIEPXKATh YKAa3aHUS HAa COOTBETCTBHE NPodecCuOHaIbHBIM
ctaHgaprtaM. Ha MoMeHT yTBepxkzaeHUs cTaHgaptoB ®PI'OC 3+ mnpodeccroHasbHblE CTaHAAPTHI B
OOJIbIIMHCTBE 06J1acTed NpodecCHOHAJbHON JeATEeJbHOCTH ellle He ObLIM YTBEPXKJAEHbI, M03TOMY
obpa3oBaTesibHble CTaHAAPTbl He HMEJd BO3MOXHOCTU CcHOPMYy/IUpPOBaTh MpodeccHoHaN bHbIe
KOMIIETEHIIMM BBINYCKHUKOB C OpHUeHTalued Ha o0600leHHble TpyAoBble GYHKIUA (BUABI
npodeccuoHaJbHON JeATeJbHOCTH ), 3a/JlaHHble KOHKPEeTHBIMU TpodeccuoHabHbIMU cTaHgapTami (I1C).
AHasu3 cTpyKTYypHI y2Ke yTBepkAeHHbIX [1C moka3aa HeBO3MOXKHOCTb YCTAHOBUTb B3aMMHO OJJHO3HAYHOE
COOTBETCTBUE MEXAY 00J1IaCTAMU MPOodeCcCHOHATBHON JeaTeJbHOCTH M 060pa30BaTeIbHBIMU 00J1aCTSIMHU.
[Tostomy Bo ®I'OC 3+ BBIZENEHO «ApO» MOATOTOBKH B BHJE OOILIEKYJbTYPHbIX KOMIIETEHIUH H
obuenpodeccuoHaJbHbIX KOMIIETEHIMH, He 3aBUCAIIMX OT KOHKPETHOro BHJAA NpodeccHoHaJbHOU
JlesITeJIbHOCTH, K KOTOPOMY T'OTOBUTCS O0Oy4YaloOIIMICH, U OT HanpaBJeHHOCTHU (npoduJis) NporpaMMalL
«f1apo» mMoAroToBKM ompezesnsieT «6a30BY» 4YacTb 06pa3oBaTeNbHOM HpOrpaMMbl, KOTOpas HOCHUT
JloCcTaTO4YHO QyH/JaMeHTaIbHbIA U HEU3MeHsIeMbIH XxapaKTep. «BapraTUBHas YacTb» NPOrpaMMBbI J0/DKHA
ObITh OPUEHTHPOBAHA HA KOHKPETHbIE 060011 eHHbIe TPYA0Bble GYHKLMU WU BU/Abl POPeCcCUOHAIbHON
JlesiTeIbHOCTY, 3a/laHHble podecCHoHaJIbHBIMU CTaHJapTaMHU (pH UX Haau4duu). Kpome Toro, ata yactb
MPOrpaMMBbl JJ0J/DKHA OBITh JIEFKO OGHOBJISIEMOM U alalTHPYEMOH 110/, HOBBIE 3alIPOChI PhIHKA TPY/a.

B [10, 11] npeacTtaB/ieHa pa3paboTKa MPHMEPHON OCHOBHON 00pa30BaTeJbHOW MPOTrpaMMbI
MO/ArOTOBKHU 6akasaBpoB U MarucTpoB s YI'CH 02.00.00 «KoMnbroTepHble 1 HHOPMALMOHHbIE HAYKU»
obsiacTi o6pa3oBaHUsI «MaTeMaTH4YeCKUe WU e€CTeCTBEHHblE HAyKW», MOATOTOBJEHHAas y4aCTHHUKaMHU
npoekTa. B gaHHy10 rpynmny BXoAAT 6 HalpaBJeHUH C y4eTOM MPOTpPaMM IOJTOTOBKH 6aKaJlaBpOB U
MarucTpoB, 3 UMEHHO:

e  MaTeMaTHKa U KOMIIbIOTEPHbIE HAYKY;

e  dyHpameHTasIbHAsA HHPOpPMaTHKA U UHPOPMAL[MOHHbIE TEXHOJIOTUY;

e  MaTeMaTHuyecKoe obecreyeHue U a/IMUHUCTPUPOBaHHe HHPOPMALIMOHHBIX CUCTEM.

AHanu3 obuenpodeccuoHaJbHBIX KOMIETEHI[MA HalpaBJeHUH MOATrOTOBKU 6akaJjaBpuaTa U
Maructpatypbl YICH 02.00.00 nmo3Bosiua chopMUPOBATh CJAEAYIOUUN NepedeHb ONTHMH3HUPOBAaHHBIX
ob6menpodeccnoHaibHbix KoMmmeTeHIMd (OOIIK) ypoBHS O6akasiaBpuaT C y4eTOM CHelUPUKH
HanpaBJIeHWH TOACOTOBKU JaHHOW YKPYNHEHHOW IpYyMIIbL:

e  OOIIK-I (B_02) - ymeTb nNpuMeHATb 3HAHUSA B 06/1aCTU PYHAAMEHTAJbHON U NMPUKJIAJHON
MaTeMaTHKH IPU pa3paboTKe NPOrpaMMHOro o6ecreyeHus;

e OOIIK -II (5_02) - ymeTb pa3pabaTbIBaTh, aHAJIM3UPOBATh U IPOTPAaMMHO peajn30BbIBATh
aJITOPUTMBI JIJ1s1 pellieHusI 3a/ja4 NpodecCHOHaJIbHON e TeJbHOCTH;

e  OOIIK-III (B_02) - yMeTb npuMeHATb COBpeMeHHbIE MHPOPMaIlMOHHO-KOMMYHHUKAI[MOHHbIE
TEXHOJIOTHUHU /IS pellleHus 33424 NpodpeccuoHaIbHOM AesITETbHOCTH.

Juia kaxxpoi OOIIK cocTaBiieHa kapTa KoMieTeHUUH. [IpuBesieM B kauecTBe nprMepa ¢pparMeHT
kapTbl OOIIK-2 - ymeTb pa3pabaTbliBaTh, aHAJIU3UPOBATh U NPOrPaMMHO PeAM30BbIBATb aJITOPUTMBI 151
peleHus 3a4a4 NpodeccHoHaIbHOM J1eTeNbHOCTH.

Ta6a.1. DpaemerHm kapmuvl ONMUMU3UPOBAHHOU 06WenpogdeccuoHabHOU
komnemenyuu OOIIK-2

[lnaHupyeMble pe3yJbTaThl 00yUYeHUs
JTtan (ypoBeHb) OCBOEHHUS
(mokasaTesiu JOCTHKEHUS 3aJaHHOI0 YPOBHS OCBOEHUS
KOMIIETEHIIUH .
KOMIIETEHIMH)
[lepBoIii 3Tan (ypoBeHb) 3 (OOIIK-II) -1: 3HaTh A3BIKK NPOrPaMMHPOBAHUSA

Crioco6HOCTb NPOrpaMMHO 3 (OOIIK-1I) -1: 3HaTh 6a30Bble aJrOpUTMbl 06pabOTKHU
peaJsyiu30BbIBaTh 6a30BbIE nHbopMa U
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aJITOPUTMBI Y (OOIIK-II) -1: yMeTh peasu30BbIBaThH AJTOPUTMBbI Ha S3bIKE
NporpaMMHUPOBaHUA

B (OOIIK-1I) -1: BnageTs 10 as1s1 pa3paboTKu
BTopoii atamn (ypoBeHb) Y (OOIIK-II) - 2: yMeTb pa3pabaTbiBaTb KOMILJIEKCHI IPOrpPaMM
Crioco6HOCTb pa3pabaThiBaTh U
aHaJIU3UPOBATH IPOrpaMMHOE B (OOIIK-1I) - 2: ByiaseTh NMpueMaMH aHaJii3a IPOTPaMMHOIO
obecreyeHue JJis pelieHus obecredyeHus
pa3JIMYHbIX 337324

3 (OOIIK-II) - IlI: 3HaTh O6IIMEe METOABI OLleHKH 3G PEKTHUBHOCTH
aJITOPUTMOB

Y (OOIIK-II) - III: yMeTb cOBepIIEHCTBOBATh CYIIECTBYIOILNE U
pa3pabaTbeIBaTh HOBbIE AJITOPUTMBbI

B (OOIIK-II) - I1I: B1aseTh NpueMaMH OLEeHKHU CJI0KHOCTH 33734 U
3pPEeKTUBHOCTH aJITOPUTMOB

Bbu1  mpoBeseH aHasuM3 NpodecCHMOHAJbHBIX CTAaHAAPTOB Ha TMpeAMET COOTBETCTBUA
ONTUMHU3UPOBAaHHbIX ob6ienpodeccuoHanbHbix KomneTeHuud (OOIIK) o06061eHHBIM TpPYOBbIM
¢yuknuam (OT®) u TpyzoBeiM ¢yHkuusaM (TP), uMmeromuM oTHOlIeHHe K MNpodecCuoHaJbHOU
JlesiTeJIbHOCTH BBIMMYCKHUKOB MPOTpaMM 6aKaJjlaBpyaTa M MaructpaTtypsi [12].

[Ipu pa3paboTke mprvMepHOW 06pa3oBaTeNbHON MPOrpaMMbl B paMKax YKPYNHEHHOH TpYMIIbI
HanpaByieHud u crneuunasbHocTedl 02.00.00 «KomnbroTepHble U MHGOpPMaLMOHHBIE HAayKU» 006JIACTH
obpasoBaHusl «MaTeMaTH4YeCKMe W  eCTeCTBEHHble HayKu» HeobxoAuMMO OblIO  0TOGpaTh
npodeccruoHabHbIE CTAaHAAPTHI, 06061eHHbIe TPyAoBble yHKIMU (OTD) U3 HUX, UMEIOIHE OTHOIIEHHEe
K podeccuoHaJbHOM JlesTeIbHOCTH BbITyCKHUKOB. OT60p [1C ocyiecTB/Is1/ICS HA OCHOBE aHAJIN3a:

. BU/IOB NpodecCcHoHaNIbHOH J1esTeNIbHOCTH, OnMcaHHbIX B [1C;

*  ypoBHA KBasuduKauuy, ykazaHHoro B [IC B Imessix CONpspKeHUsI C YPOBHEM BBICLIETO

00pa3oBaHUs;

*  TpeGOBaHMH KOHKPETHBbIX paboToAaTesied, C KOTOPbIMU COTPYAHUYAIOT pPa3pabOTUYHUKU
[10OI1.

B Tabsuue 2 ykasaH HEKOTOPbI OPUEHTHPOBOYHBIA YpPOBEHb BBICIIEr0 06pa3oBaHUS U
COOTBETCTBYIOIUH eMy ypoBeHb kBanndukanuu us I1C.

Tpetuii stan (ypoBeHb)
Crioco6HOCTH K pa3paboTke
HOBBIX aJICOPUTMOB U OL|€HKE UX
3pPeKTUBHOCTH

Tabauya 2. CoomHeceHue yposHs BO u yposHs keaaugpukayuu uz I1C

YpoBeHb BbICIIEro 06pa3oBaHUsl YpoBeHb KBaJUPUKAUU
BakaJsiaBpuart He Huxe 6 ypoBHA
CrneluajvMTeT, MarucTpaTtypa He nuxe 7 ypoBHS
[loaroroBka KaJZipoB Boiciied | He Huxe 8 ypoBHA
KBaIMUKALMU

3HayuTeNbHOW YacTM NpoPecCUOHAJBbHBIX CTaHAApPTOB Tab/auIia 2 COOTBETCTBYET, HO
cyumectBytoT U Takue [IC, rae umeroTcsa oTaudus. Tak, HanpuMep, npodecCHOHAJbHBIA CTaHAAPT
«[IporpaMMucT» Npu onuMcaHuM 06061 eHHON TpyAoBoil ¢yHkuK (OTP) «HUHTerpanus nporpaMMHbIX
Mo/lyJied 1 KOMIIOHEHT U IPOBepKa paboTOCIOCOGHOCTH BbIITYCKOB IPOrPpaMMHOTO0 NPOAYKTa» COEPKHUT
5 ypoBeHb KBaJMOUKAIMK, HO NPU 3TOM B pazjese «TpeGoBaHUs K 06pa30BaHUI0O U OOGYYEHHIO»
COZIEP’KUTCS TpPeOOBaHUE «BbICIlee OOpa3oBaHMe». AHAJIOTHUYHOE pasHoryacue BcTpedaercs ¥ B [IC
«AAMUHHCTPATOP 6a3 AaHHBIX», B KOTOpoM i OT® «OnTrMusanus QyHKLIMOHUPOBAHHUS 6a3bl JAHHBIX»
TpebyeTcsl BbICIlee 0OOpa3oBaHMEe YpPOBHS 6akajaBpuaT, HO NPU 3TOM YKa3bIBaeTcs 5 ypoBeHb
kBasmpukauuu camoit OT®. [IC «ApXxuTeKTOp NMporpaMMHOro obecrnedyeHus» AJi1 BCeX 000O6IIEHHBIX
TpymoBbix ¢yHkiuit A, B, C, D, E, F, G B kauecTBe TpeGOBaHHUM K 0OPa30BaHUIO COJEPXKUT «BBICIIEE
o6pa3oBaHUe - NMporpaMMbl 6akajaBpUaTa», HO IPU 3TOM ypoBeHb KBajudukauuu aass OTP ykasaH B
JuanasoHe oT 4 70 5.

CoorBercTBHe onTtuMusnpoBaHHbIXx OIIK pgaa wmaructpatyper YI'CH 02.00.00 TpyzoBbIM
byHKIMAM U3 BbIOpaHHBIX TPodecCHOHANIbHBIX CTAHAAPTOB NPe/ICTaBAeHO B Tabuie 3.

B npodeccroHanbHBIX CTaHAApPTaX MOHATHE «06JacTh NPodecCUOHANTbHON e TETbHOCTU» He
npuMeHsieTcs. Kak ciefcTBre, Ipu onucaHuM o6sacTd npodeccroHasbHOU JesTenbHoctd PI'OC BO
MPOBOJAUTCA aHaIM3 paszena 1 «[pynna 3aHATHNE» U rpadbl «OTHeCeHHMEe K BHAAM 3KOHOMHYECKOU
JesatenbHocTu». Kpome Toro, B [IC He mnpuMeHsieTcsl NOHSAATHE «OOBEKT MNpodecCHOHaJIbHOU
JlesTeJIbHOCTU». JTO O3HayaeT, 4YTO IpU OIpeJeseHUH TIepeyHs O06BbeKTOB MNpodeccuoHaJbHOU
JlesiTeJIbHOCTU HeoO0X0JMMO MpPOaHaIM3MpoBaTh paszen 2 «OnvcaHue TPYAOBBIX QYHKLHUM», pasjen 3
«XapaKTepUCTHUKA 060OIIEHHBIX TPYAOBbIX QYHKLMK», BBIZIEJUB B HUX HauboJiee 3HAYUMble 00'BEKTHI
npodeccuoHaJbHON esiTeNbHOCTU. [loHsITHE «BUJ TpodeccroHanbHOH JesTeabHOCTH» B [IC 1 Bo ®T'OC
3+ uMeeT pa3/M4YHOE cojepXKaHHe. B 3ToM ciyyae mnpu omuMcaHUM 33Za4 NpodeccuoHaTbHOU
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JlesITeJIbHOCTU PEKOMEH/YeTCsl YYMThIBATh 0600LIeHHble TpPyJoBble QYHKIHUHU B NpodecCHOoHaJbHBIX
CTaHJApTax, OTOOpaHHBIX AJs paspaboTku ®I'OC. Tabiuna 4 comep>XUT yKa3aHHe Ha COOTBETCTBHE

oTaebHbIX cocTaBsomux [1C u crangapros OI'OC 3+, 4.

Ta6auya 3. Coomgemcmaue onmuMu3upo8aHHbIX KOMnemeHyuti mpydoebim GYHKYUSIM U3
npogeccuoHanbHblx cmaHdapmos

HX COBEPIIEHCTBOBAHHUE

D/03.6,D/05.6

OnTUMHU3NPOBaHHbIE O O O O O
KOMIIeTEHLIUH = = o = = s =
TR S2ca| 322 Py
5 2 = T A = o=x
s | Zz% ZEES| g5z | fgi
To= R EIES x| 2T Z %S T
> = > Q > 5 Qg > 5 5 S > 05
& © S = 5 S S8 &g g o S5 5o
o & o & X wSQ«m o S S F w:CLE
L o L LS|l @520 v X K
4 o 45 M 40 QY| 4o &= 4 25 3
=7 a & 8 QD EQOo| mE 90O A< 80
o= o © ocu ¢ o O & o v 1)
m
< < v E =
S S S3 SO 3
al al al al al
= = = = =
OOIIK-1 (M_02) D/01.6 B/01.5 B/01.5 C/01.6,C/08.6, | A/01.4,A/054,
yMeTb NpPUMeHATb W C/12.5 B/04.5 €/09.6,C/11.6, | A/06.4,A/124,
COBEPIIEHCTBOBATE /135 /025 C/12.6,C/13.6, | C/014,D/0LS5,
3HaHus B 0BJACTH C/04.6 C/27.6,C/28.6 g;gig, E;(())fg,
cl)szlaMeHTiuleou u E/02.5,E/16.5
[IPUKJIAHOH
MaTeMaTUuKHu Inpr
paspaboTke
[IPOrpaMMHOr0
obecreyeHUs
OOIIK-1I (M_02) C/01.5 B/01.5,B/02.5, B/01.5 C/14.6,C/15.6, A/01.4,A/02.4,
yMeTb pa3spabaTbiBath, | C/02.5 B/03.5,B/05.5, B/04.5 C/16.6, C/17.6, | A/03.4,A/04.4,
AHATH3MPOBATS u | D/0L6 | B/06.5,C/08.5, €/02.6 C/18.6,C/21.6, | A/06.4,A/094,
HPOrpPaMMHO D/02.6 C/12.5,C/14.5, C/04.6 C/25.6,C/27.6, | A/10.4,A/114,
CAIHSOBLIBATE D/03.6 | D/01.6,D/03.6, C/28.6,C/33.6, | A/12.4,A/13.4,
p D/04.6,D/06.6 C/40.6 A/14.4,A/15.4,
aJITOPUTMBI AJis A/17.4,C/01.4,
pelieHud 3aja4 C/03.4, D/03.5,
npodeccuoHaJIbHON D/04.5,E/01.5,
JeATeJIbHOCTH E/02.5,E/03.5,
E/04.5,E/05.5,
E/06.5,E/07.5,
E/09.5,E/10.5,
E/11.5, E/12.5,
E/13.5,E/14.5,
E/15.5,E/19.5
OOIIK-1I1 (M_02) D/02.6 B/01.5,B/02.5, B/02.5 C/02.6,C/10.6, A/02.4,A/05.4,
B HH B/03.5.  B/045, | B/03.5 C/186,C/21.6, | A/06.4,A/07.4,
JlaJieHue
COBPEMEHHbIMH B/05.5, C/01.5, B/05.5 C/24.6,C/25.6, | A/08.4,A/09.4,
C/02.5,C/03.5, C/30.6,C/31.6, A/10.4,A/16.4,
OpMalKOHHO-
zggMerE:u::HHHMH C/04.5,C/05.5, C/35.6,C/37.6, | C/02.4,C/03.4,
Y €/06.5,C/07.5, C/38.6,C/39.6, | E/07.5,E/08.5,
TEXHOJIOTUAMH A1 €/09.5,C/10.5, C/40.6,C/41.6, | E/16.5E/17.5,
peuienust 3ajay C/11.5,C/14.5, C/48.6,C/49.6 | E/18.5,F/01.5,
npodeccHoHaNIbHOM C/15.5,C/16.5, F/02.5,G/01.5,
chepbl AeATETBHOCTH U C/17.5,0/02.6, G/02.5,G/03.5

Ta6auya 4. Coomeemcmeue omdenvHbuix cocmasasrouwux I1C u roc 3+

[IpodeccroHaNbHBIN CTaHAAPT

®roc 3+

TpyZoBble AelCTBUSA

BiiaseHus (HaBbIKH)

HeobxoauMble yMeHUsI YMeHusa
Heo6xoayMble 3HaHUA 3HaHUsA
0600611eHHbIE TPYAOBble QYHKIIUU KoMneTeHnuu

CnenyeT o6paTUTh BHUMaHuUe Ha To, 4To caMu OT® u TP B sBHOM BHU/le He coJiepKaT NepeyeHb
MaTeMaTH4YeCKUX 3HAHUH, TpebyeMbIX s UX BbINONHEHUs. [l03TOMy nMpu NMpoBeZieHUH aHaIu3a Oblia
npo/iesaHa paboTa 1o BbIYJIEHEHUI0 TPebyeMbIX MaTeMaTU4eCKHUX 3HAHUH, yMEHUH U HaBbIKOB.

PaccMoTpyUM npUMeD, IEMOHCTPUPYIOIIUI BBIOOP AUCIUILJIMH 6a30BOM YaCTH UCXO/is M3 aHAIU3a
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OT®.

Jns OTD:

e HHTerpauus NporpaMMHBIX MOJYJIed U KOMIOHEHT U MPOBepKa paboTOCIOCOGHOCTH BhIYCKOB

nporpaMmHoro npoaykTa (I1C «[IporpaMmmuct»);

e paspaboTka Tpeb6oBaHuil u npoexktrpoBaHue I10 (IIC «[IporpamMmMucT»);

e onTuMusayusa GyHKLHOHUPOBaHUA 6a3 AaHHBIX ([1C «AfMUHHCTpaTOp 6a3 JAHHBIX»);

e  BBINOJIHEHUE PAbOT 10 co3/AaHuI0 (MoguduUKaK) U conpoBoxAeHHI0 MC, aBTOMaTU3UPYIOLIUX

3a/la4¥ OPraHU3alMOHHOrO yIpaBJeHUs U 6usHec-npoiiecchl ([1C «Cnenuaauct mo UC»
He0o0X0AMMbI 3HAaHUS B METOAX U CPe/ICTBAX IPOEKTHPOBaHUs 6a3 JaHHBIX, IPOTPaMMHOTI0 06ecreyeHus,
MPOTrpaMMHBIX UHTePEHCOB; yMeHNe IPUMEHSATh aBTOMAaTU3UPOBAaHHBIE CPEJICTBA KOHTPOJISI COCTOSIHUS
B/l; yMeHHe NPUMEHATh A3bIKA U CUCTEMBI IporpaMMupoBanud b/,

Jns OTD:

e pas3paboTKa TECTOBBIX CJy4yaeB, IPOBeJEeHHE TECTUPOBAHUSA U UccaenoBaHue pe3ynbTaToB (I1C

«CrenuaarcT o TeCTUPOBAHUIO B 06/1aCTH UHGOPMALMOHHBIX TEXHOJIOTUI»);

e  BBINOJIHEHUE PAbOT 10 co3/AaHuI0 (MoguduUKaMK) U conpoBoxAeHH0 MC, aBTOMAaTU3UPYIOLIUX
3a/la4¥ OPraHU3alMOHHOTO yIpaBieHus ¥ 6usHec-nporecchl (I1C «Cnenuanuct mo UC»)
Heo0X0/JMMbl 3HAHMS 110 OCHOBAM NNPOrPpaMMHUPOBaHUs, 3HaHH e 6a30BbIX TEXHUK IPOEKTUPOBAHUS, BU/I0B
M TeXHUK TeCTUPOBAHMS, f3blKa CKPHUIITOB /[Ji HaNMCaHUs aBTOTECTOB; MOHUMaHHE Mpoliecca

TECTHPOBAHUSA NPOrPaMMHOI0 06ecredyeH s U XKU3HEHHOT0 LIMKJIa IPOrpaMMHOI0 IPOAYKTA.

Jns OTD:

o onrtumusanus B/l (IIC «<AamunuctpaTtop B/|»);

e pas3paboTKa TECTOBBIX CJy4yaeB, IPOBeJEeHHE TECTUPOBAHUSA U HccaenoBaHue pe3ynbTaToB (I1C

«CrenuaarcT No TeCTUPOBAHUIO B 06s1acTH UT»)

He0o0X0/JUMO BBINIOJIHATh TaKUe TPYJOBbIe 1eHCTBUS, KaK

® [OJIy4YeHHE CTATUCTUKHU O BbINOJHEHHUU TECTOB;

e  BbIOOP OCHOBHBIX CTATUCTUYECKUX ITOKa3aTesel paboTel B/l;

e  aHaJ/IM3 MOJIYYEeHHBbIX CTAaTUCTUYECKUX JJaHHBbIX, GopMHUpOBaHUE BBIBOJOB 06 3dPeKTHBHOCTH

pa6oTts! B/l,

JUIsT KOTOPBbIX HE06XOAMMO yMeTb 00OpabaThblBaTb CTATUCTUYECKHE JAaHHble, NMPUMEHSATb METOJbI
CTaTUCTUYECKUX DPACUYETOB U 3HATh OCHOBHbIE IOHATHS CTAaTUCTUKH U METOAbl CTAaTUCTHYECKHUX
WccaelOBaHUM, U3 Yero cjejyeT, YTO B MaTeMaTHYECKUH MOJY/Ib HEOOXOJUMO BKJIIOUYUTH JUCLUIIUHY
«Teopyrd BepOATHOCTEN U MaTeMaTHU4YeCKasd CTaTUCTUKAY.

Ina OTO® «BeimosiHEeHWe paboT 1O co3AaHuio (Mogudukanuu) u compoBoxkzaeHuto HC,
aBTOMAaTHU3UPYIOIMX 33/jJa4M OPraHU3al[MOHHOI0 ypaBaeHus U 6usHec-npouecchbl» (I1C «Crnenuanuct no
UC») B pamkax T® «KojupoBaHHe Ha fi3blKax MPOrpaMMHUPOBAHHS» HEOOXOJUMbl TaKUue TPYJOBble
JeNCcTBUA, KaK

e paspabortka koga MC u 6a3 ga"Hubix UC;

e Bepudukanus kojga UC u 6a3 gaHHbIX oTHOCUTebHO Au3akHa UC cTpyKTypsl 6a3 faHHbIX UC,
JUI KOTOPbIX HEO6XOJWMO YMeTb peasM30BbIBAaTh JITOPUTMbl Ha f3bIKax MNPOTPaMMHPOBAaHUS U
TECTUPOBATH UX. JIJI1 3TOr0 HY>KHO 3HaTh COBPEMEHHbIE S3bIKU NPOTPaMMHPOBAHUS Pa3HbIX KJIACCOB.

CorstacHo ®I'OC 3+ yyeOHBIN IIJIAaH COCTOUT U3 TPeX OJIOKOB:

e OJyiok 1. lucyunanHbI (MOAYIN);

e  06JioK 2. [IpakTHKY;

e 0usiok 3. T'ocynapcTBeHHasi UTOrOBasA aTTECTALIM.

Juctuninzel (MOAyJIN), OTHOCAIIHMECS K 6a30BOM YacTH 6J10Ka 1, ABJISIOTCA 06513aTe/IbHBIMU I
OCBOEHHS 00y4aIoLIMMCSl BHE 3aBUCMMOCTH OT HallpaBJeHHOCTHU NPOrpaMMbl, KOTOPYIO OH OCBauBaeT.

Jns 6a3oBod 4dacTu 6Jioka 1 paspaboTYMKaMH Oblia NpeNJoXKeHa CjeAylolas MOAYJbHAs
CTPyKTypa:

e mMoayJb 1. lucuuniuHel, GopMuUpyOLIMe 06IIeKYJIbTYPHbIE KOMIIETEHLIUY;

e wMoayab 2. /JucuumiauHel, ¢$opMupyoolide 6a30Byl0 MaTeMAaTUYeCKyl TIPaMOTHOCTb

(MaTeMaTU4eCKUU MOAYJIb);

e MoayJb 3. ucuuiiuHbl, popMUpyIOIIe KOMIIETEHTHOCTb B MUHGOPMATHKe U HHPOPMaALLMOHHO-

KOMMYHUKAIIMOHHBIX TeXHOJIOTUAX (Moayib «MHbopMaTuka u UKT»).

AHanmu3 mnepeuucneHHblx [IC, 0606OLIEHHBIX TPYAOBBIX U TPYAOBbIX OGYHKIUNA, a TaKxe
HeoOX0UMBIX JJIsI HUX YMEHHUH, 3HAHU W U TPYA0BBIX el CTBUH, yKa3aHHbIX B [1C, moka3aJ Heo6X0AUMOCTh
BBeJIEHUSI B MO/JlyJIb 2 TaKUX JAUCLUILINH, Kak «Teoprs BeposiTHOCTEN U MaTeMaTH4YecKash CTATUCTHUKA»,
«MeTozbl ONTUMU3ALUSA U UCCAeJOBaHUE Ollepaluii», /i 4Yero B CBOIO o4epe]b TpebyeTcs U3ydeHHe
«MaTeMaTHU4eCcKOTO aHa/au3a», «Aare6pbl U reoMeTpuu». B Moaysb 3 He0OXOJWMO BKJIIOYUTHL TaKHe
JUCLUIIMHBL, Kak «ba3bl JaHHBIX», «MeTozAbl MPOrpaMMUPOBAHHUSA», «fI3bIKM NMPOrpaMMUPOBAHUSA U
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MeTOAbl TpaHCAALMU», «[lporpaMMHasi WHXeHepUsi», [Jsd 4Yero B MOAY/Ab 2 TpebyeTcs BBECTH
«/JUCKpEeTHYI0 MaTeMaTUKY», «TeopHIo aBTOMaTOB U GpOpMaJIbHBIX A3bIKOB», «MaTeMaTHUeCKYIO JIOTHKY U
TEOPHUI0 AJITOPUTMOBY, a B MOAyJb 2 - «TeopeTuyeckue ocHOBbI HHPopMaTuku» [10].

B [10] onmucaHa pa3paboTKa KOMIIOHEHT, COCTABJISIOIINX OCHOBY MPUMEPHON 06pa3oBaTebHON
MpOrpaMMbl IOATOTOBKH OaKaJlaBpOB:

e ($a30BbIM NPUMEPHbIM y4eOHBIHN JIaH, YCTAaHABJUBAOIMHM B3aUMOCBSI3U Pe3y/IbTaTOB OCBOEHUS
YHUBEpCAJbHBIX M 001IenpodecCHOHATbHBIX KOMIETEHIUH Ha NPOTSKEHUH BCEro mnepuoja
00y4YeHus;

e [IpUMepHbIN KajleHJapHbId y4eOHbIN rpaduk;

e peKOMeH/lalluM pa3paboTYHUKOB 110 COAEePKaHHNI0 06pa30BaTebHbIX MOJYJ/Iel;

e peKOMeHJaluu MO0 coJep:KaHHIo, popMaM U METOJAM MPOBEEHUS IPOMEXYTOYHON U UTOTOBOU
aTTecTaluy, GoH/Ibl OLIEHOYHbBIX CPEACTB [JIJIsl IPOBEPKU YHUBEPCAIbHBIX U ONTUMHU3UPOBAHHBIX
061menpodeccHoHabHbIX KOMIIETEHITU .

[Ipu pa3paboTKe HOBBIX U OGHOBJIEHUM JIEMCTBYIOIIUX OCHOBHBIX 06pa30BaTe/bHbIX NPOrpaMM
(OOI) u npuMepHBIX OCHOBHBIX oO6pa3oBaTesbHbIX mporpamMMm (I[IOOII) MHorue pa3paboOTUMKHU
BOCIIOJIb30BaJINCh METOJAMKOW M IMOLIAaroBbIM aJFOPUTMOM CO3JaHHUsl 06pa3oBaTe/JbHBbIX NPOrpaMm,
pa3paboTaHHBIM Ha OCHOBe MeTo/jos10ruu Tuning 1 afjanTUpoBaHHBIM K Tpe6oBaHUAM OT'OC 3+ B paMkax
peasinzanuu npoekTa “Tuning Russia” (2010-2013 r.r.) [13, 14]. Kpome Toro, HekoTopble Poccuiickue By3sl
HMMEIOT OIbIT Pa3paboTKH CaMOCTOSATEIbHO YCTaHABINBAaeMbIX 06pa30BaTebHbBIX CTaHAapTOB [15, 16].

Pab6ora mo MojepHM3alMU NPUMEPHBIX OCHOBHBIX 00pa30BaTe/JbHbIX MPOTPAaMM C Y4eTOM
Tpe6oBaHUM npodeccHoHaJbHbBIX CTAaHAAPTOB MPO/0JHKAETCS B paMKaxX HayYHO-MeTOJUY€eCKOTr0 PoeKTa
«l'apMoHu3anus ¢efiepasbHbIX 06pa30BaTeNbHbBIX CTAHAAPTOB BhICIIET0 06pa30BaHMs B COOTBETCTBUHU C
NPYHUMaeMbIMH PodecCHOHAJbHBIMU CTaHAapTaMu». B paMKax JaHHOTO IPOeKTa He0O6X0 U MO:

1. CooTHectdu mnpodeccHoHaJbHble CTAaHAAPTBl M UX NMPOEKThbl C HAaNpaBJeHUSIMHU IOJTOTOBKH,
KOTOPbIM OHH NOJIHOCTbBIO UJIK YaCTUYHO COOTBETCTBYIOT;

2. BbIIBUTb COOTBETCTBHE OOOOIEHHBIX TPYJAOBbIX OGYHKIOUMA W MX COCTaBJSAIOIIUX U3
npodeccuoHaJbHBIX  CTAaHAApPTOB  o0ulenpodecCHOHaJbHBIM U IpodeccHoHaTbHbIM

KOMIIETEH[USIM;
3. CdopmupoBaTh nepedyeHb M3OBITOUYHBIX BUAOB JlesiTeabHOCTH Bo ®T'OC BO mo HampaBJsieHUSM
MOJATOTOBKHU;
4. OmnpefenuThb INepedyeHb TPYAOBBIX (PYHKIMM, He obeclnedeHHbIX BUAAMU [JIeSITETbHOCTU U
KOMIEeTEHUSMHU.

MeToao/i0rus CO3AaHUA QOHAH OLIEHOYHbIX CPEACTB

B HacTosillee BpeMs Ipd peajd3alid KOMIIETEHTHOCTHOIO IOJX0Ja POCCUHCKHE BY3BI
CTAJIKUBAIOTCS C PpsAAoOM cepbe3HbIXx mpob6JeM. CyuiecTByouide denepaibHble IoOCyAapcTBEHHbIE
ob6pa3oBaTeJibHble CTAHAAPThI UMEIOT PaMOYHbIN XapakTep. PopMyIMPOBKHA KOMIIETEHIIMH BbIMYyCKHUKA,
onpezessieMble UMU, HEPeJKO JOBOJbHO abCTPAaKTHBI M TPY/AHO NpoBepsieMbl. be3 ncnosib3oBaHUs KapT
KOMIIETEHIIMH, paCKPBIBAOILHX UX COZlep>KaHHe, 3TU KOMIIETEHIIMY [TPEeBPAILAIOTCs B CyXHe JeKaapaliy,
JIOIyCKalollye O4eHb IIMPOKHE, HepeJKO IPOTHBOpEYHBbIE TOJKOBaHHUsA. Bce 3To B moJsiHOM Mepe
OTHOCHUTCS K JII0O0MY 06pa30BaTe/IbHOMY HallpaBJIEHUIO, B TOM YMCJIe U K HallpaBJeHUSM UHXKeHEepHOU
MO/ATOTOBKU B 06/1aCTH UHPOPMALMOHHO-KOMMYHHUKALIUOHHBIX TEXHOJIOTUH.

OfHOBpeMeHHO C IepeopueHTaldedl o06pa3oBaTe/JbHOro Ipolecca Ha QopMUpoBaHUE
KOMIIETEHIIMH yTpadyMBaeTCsl CyllecTBOBaBLIasl [0 3TOr0 CHUCTeMa JUJAKTUYECKHUX eJUHUI], KOTopas
CTPOro perjJaMeHTUpOBaJa MaTepuaJl, MOJJexXalllui OCBOEHHUIO, BKJIIOYas, HalpuMep, MaTeEMaTUYECKYIO
noAroToBKy nHeHepa UKT. 3To aeT BO3MOXXKHOCTb HEZIOOPOCOBECTHBIM Y4aCTHUKAM 06pa30BaTebHOTO
npoiiecca He060CHOBAaHHO COKpaLaTh MPOrPaMMbl MaTeMaTUYECKUX JUCLUIIJINH, CHIDKaTh TPeOOBaHUS K
HX OCBOEHHUIO.

O4eBU/AHO, YTO 06pa3oBaTebHbIEe NPOrPaMMbl JOIKHbI ObITh CHA0XKeHbI GOHJAMU OLl€HOYHBIX
CpeACTB, KOTOpbIE IMO3BOJISIIM Obl OLEHUTb CTeNeHb M YpPOBEeHb CHOPMHUPOBAHHOCTHU 3asiBJIEHHBIX
KOMIeTeHIIMH. KoMneTeH1Ms 10 CBOEMY CMBICJIY J0JbKHA ObITh IPOBEPSEMOM, JONYCKATh BO3MOXKHOCTh
ObITh MPOJIEMOHCTPUPOBAHHOM MocJie 3aBeplieHUs1 0O0ydeHHUs. [1s1 ob6ecriedeHHs] BO3MOXKHOCTHU TaKOH
NpPOBEPKH HEO6X0JMMO IOAPOOHOE pPACKPbITHE COJepKaHUs KOMIIETEHIMH, ee JeKOMIIO3ULUS Ha
KJIIOUeBble COCTABJISIOIME YaCTH, CBfI3aHHble C MpeAloJaraeMbIMU pe3yJbTaTaMU O0O0y4YeHHUs, U
CONOCTaBJIEHUE KaX<J 0N U3 YacTel C aleKBaTHbIMHU CpeJCTBaMU NPoBepKU. COOTBETCTBEHHO J1 KaX01
KOMIIETEHIIMU pa3pabaThIBaeTCs ee KapTa, KOHKPETU3UPYIolas Bce eTaau ee GOPMUPOBAHUS U OL|€HKH.
CyuiecTByOIMe OTe4eCTBEHHble U eBpPONeHCKHe MEeTOJO0JOTUM COCTaBJIeHUS TaKMX KapT NpeajararmT
HaJIM4Me ABYX-TPeX 3TanoB (YpoBHel ) opMHUpOBaHUS KOMIETEHI[UH — 3Talla HAYaJIbHOTO 03HAKOMJIEHUS
WJIM NPUOOPETEHMsI NePBUYHBIX HABBIKOB; 3Tala IPO/JBUHYTOr0 OCBOEHMUS U 3Talla SKCIepTa.
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[IpeanosiaraeTcs onvcaHue KOMIETEHIMU Yepe3 Habop nmokasaTesedl (MHAMKATOPOB), KOTOpbIE
XapaKTepU3yIOT ee KOHKpEeTHble KadyecTBeHHble acneKkThbl. [loCKO/NBKY KakJash KOMIIeTeHLUs
npejCcTaBJseT cO60M CUCTEMY B3aUMOCBSI3aHHbIX 3HAHUH, yMEHUM, HABBIKOB U JIMYHOCTHBIX Ka4eCTB, TO
MMEHHO UX 1[eJ1eCO06pa3HO Bbl/Ie/SATh KaK OCHOBHbBIE COCTABJISAIOIME KOMIOHEHThl KOMIIETEHLIUH, YTO
HaXO/JIUT OTPa)KeHHE B 0TEUeCTBEHHBIX METOAUYECKUX PEKOMEHJALIUSIX.

Ha kaxzaom sTame (ypoBHe) CTeleHb OCBOEHMSl KaXKJOr0 HHJAMKATOpa XapaKTepHU3yeTcs
KpUTepUsIMU ([leCKPUIITOpPAMH), COOTBETCTBYIOLIMMU MTOrOBOM UIKaje OleHOK. llesecoo6pasHo
HCII0JIb30BaTh TP — CEMb JIECKPHUIITOPOB.

Hanpumep, MOXXHO JaTb cJjeAyioliue 00600IIeHHble XapaKTEPUCTUKU MSATH JeCKPUIITOPOB,
COOTBETCTBYIOIIUX NATUOAIBHOH LIKaJIe OL[€HOK:

1. JlaHHBINM ypOBEHBb KOMIIETEHIIUH [TOJHOCTBIO HEe OCBOEH;

2. CreneHb OCBOEHHUS JJAHHOTO YPOBHSI KOMIIETEHIIUM HEJOCTATOYHA JIJIsl JOCTHXKEHHUsI OCHOBHBIX
1esiel 06y4eHus;

3. CreneHb OCBOEHMS JAHHOI'O YPOBHS KOMIIETEHIIMHU SIBJISETCS MUHUMaJbHO JOMYCTUMAas JJs
JIOCTHPKEHUS1 OCHOBHBIX lieJlell 06yueHus;

4. JlaHHBIM YPOBEHb KOMIIETEHIUH B 11€JIOM OCBOEH;

5. YpoBeHb KOMIETEHIIMU OCBOEH MOJIHOCTbIO. OCBOEHME OCYIECTBJIEHO BhbIlle 06513aTeJbHBIX
TpeGOBaHUM, [1eMOHCTPUPYIOTCS KadyecTBa, CBs3aHHble C IPOsIBJEHHWEM JaHHOTO YpPOBHA
KOMIIETEHIIMU B IIMPOKOM JiMala30He B3auMOCBsI3eil.

3aTeM oOcyllecTBJsIeTCS pa3paboTKa OLIEHOYHBIX CPEeJCTB, COOTBETCTBYIOLIUX KaXJOMy
M0Ka3aTeJl0. JTO MOTYT OBbITb TEOpeTHYeCKHe BOIPOCHI, TECThbl, MPaKTHYEeCKHe 33/layd, MPOEKTHbIE
3a/laHUs U T.IL

[Ipy Ha/MYUK OLIEHOYHBIX TECTOB MOXXHO [JiaTh KOJIMYECTBEHHOE BbIpa)KEHHE KPUTEPUEB
(meckpunTOPOB) B 3aBUCUMOCTH OT IPOLIEHTA YCIEIIHO BBINOJTHEHHBIX 3a/JaHUH, HanpuMep: nepBbid - 0 -
20%, BTOpou - 21-50%, Tpetuit — 51-70%, yeTBepThik — 71-90%, nateiid - 91-100%. 3Tu 3HAYeHHUS B
COBOKYIIHOCTH 006pa3yloT IIKaJly OLeHUBAaHUs CTeneHU CHOPMUPOBAHHOCTH KOMIIETEHLMH IO
pe3yJibTaTaM TeCTUPOBAHMUS.

KpoMe Toro, MeToauveckue pekoMeHJanuu MuHHCTepcTBa 06pa3oBaHHUs U Hayku PP ot
22.01.2015 HanenuBaloT 06pa3oBaTe/bHblE OPraHU3alMU NPU CO3JaHUM OCHOBHBIX 06pa30BaTe/bHbIX
pOrpaMM YYUTBIBaTb TpPeGOBaHMUS COOTBETCTBYHIOIIUX NpodeccuoHa/bHBIX cTaHfapToB [12]. Ilpu
pellleHuH CYIeCTBYIIUX Mpo6JeM Bhicuiero o6pasoBaHusl Poccum, pa3paboTke KapT KOMIIETEHIMH,
dopmupoBaHUM (OHJA OLEHOYHBIX CpPEJCTB OrPOMHOE 3HAauyeHHWe HMeeT OIBIT HCIO0JIb30BaHUSA
MexayHapojHoro ctaHgaprta General Mathematical Competencies for Engineers (SEFI). 3ToT ctangapTt
06/1a1aeT psAIOM BaXKHBIX OCOGEHHOCTEH: ero KoMneTeHUU cHOPMYIUPOBaHbI UCXO/IS U3 OTPeGHOCTEN
KOHKpPeTHOW NmpodeccuoHa/IbHON 06/1aCTH MHXXEHEPHOU JieiTeJIbHOCTH (Ky/Zja MOXeT ObIThb OTHECEHA U
cdepa UKT); koMneTeHIMH CTaHAapTa UMEIOT YeTKHe GOPMYyTMPOBKH, UCKJIIOYAIOLIME IBYCMbICEHHOCTD
MOHHUMaHUS ¥ NO3BOJISIIOLIHE JIETKO OCYILECTBUTDH IPOBEPKY UX CGOPMHUPOBAHHOCTH; CTAHAAPT 103BOJISET
JIETKO OMNpeJieJIUTh YpoBeHb CPOPMUPOBAHHOCTH KOMIETEHIMH; Ha OCHOBe GpOPMYyJIMPOBOK CTaHJApTa
JIETKO CO3/1aTh a/leKBaTHble GOH/bI OIleHOYHBIX CPE/CTB.

Janee mpuBoautca npumep ¢opMupoBaHUA (GOHJA OLEHOYHBIX CPEACTB, OTHOCAIIMXCA K
KOMIIETEeHIMAM, GOpMUpPYyEMBbIM B paMKax AUCLHUIJIMHBI «MaTeMaTH4YeCKUN aHaJu3» JJis1 CTY/JEHTOB,
o6y4aroluxcs 1o HanpasJyeHuo «PyHaaMeHTaIbHasA UHGOpPMaTHKa U MUHGOPMALMOHHbIE TEXHOJIOTUU» B
Huxxeropo/ickoM rocygapctBeHHoM yHUBepcuTeTe UM. H.U. Jlo6ayeBckoro. PopmupoBanue sToro ¢poHja
SIBJISIJIOCh COCTAaBHOM 4YacCTbl0 MOJEpPHU3ALMK JAaHHOW [AMCLUIJIMHBI B XOJie BbINOJHEHHUsS IpoeKTa
METAMATH [17].

Co3aanue $oHAA OLIEHOYHBIX CPEICTB HA IPUMEpe Kypca MaTeMAaTHYeCKOro aHa/In3a

OaHOMt M3  KOMIIETEHIIMH  BBIMYCKHUKA OakasaBpuata HHIY mno  HampaBieHuro
«PyHaMeHTanbHasA UHGOPMATHKa U MHGOPMaLlMOHHbIE TEXHOJIOTHU» SIBJIsETC IpodeccruoHabHas
komneTeHus [1K3 «Crnoco6HOCTb MOHMMAaTh U NPHUMEHSATb B HCCAE0BAaTEJbCKOM U TNPUKJIAJAHOU
JledTeJIbHOCTH COBPEMEHHBIM MaTeMaTU4YeCKUMH annapaT U OCHOBHbIE 3aKOHBI eCTeCTBO3HaHMsA». JTa
KOMIIETEHIIMs IpeAIoaraeT ABa 3Tana GopMUpOBaHHUs — 03HAKOMUTEJNbHBINA 3Tan ¢ popMHUpOBaHHEM
NepBOHAaYa/IbHbIX HABBIKOB U 3Tall IPOJBUHYTOrO BJAAJEHUSA C MPaKTUYeCKUM onbITOM. Ha nepBom sTane
3Ta KoMIeTeHIUss GOpMHUPYeTCs, B TOM YHCJe, B paMKaxX AUCHHUIUIMHBI «MaTeMaTHYeCKUN aHaJH3».
CopepxaHue KOMIETEHLUMM pasJjaraeTcd IO 4YeTblpeM IOKasaTeJdM — 3HAaHUAM, YMEHMAM, HaBbIKaM,
JINYHOCTHBIM KauyeCcTBaM.

B paMkax mnepBoro nokasaTeJsid IpeAnoJaraercs, 4TO CTYAEHT IOCJe OCBOEHMs MaTepHasa
JUCIHUIUIMHBI «MaTeMaTHYeCKUM aHa/u3» B TIepBOM ceMecTpe o60ydeHus JomkeH 3HATD:
aKCHMOMaTHU4YeCKOe Ollpesie/IeHHe MHOXeCTBa e CTBUTE/IbHBIX YU CeJl; TEOPEMY O CYLeCTBOBAaHUM TOYHBIX
BepxHeld U HWXKHEW TI'paHel OrpaHMYeHHOTO MHOXKECTBA; NMOHATHSA NpeesoB NOCJef0BaTEJbHOCTH U
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JYHKIMY, TOHATHE 6€CKOHEYHO MaJION BeJIMYMHbBI M UX CBOMCTBA; CBOMCTBAa MOHOTOHHOM OrpaHUYeHHOHN
10CJIeI0BAaTENbHOCTH; TNPUHLMUII BJIO)KEHHBIX OTPE3KOB; CBSI3b OTPAaHUYEHHOCTH CO CXOJMUMOCTBIO;
KpuTepuil Komwu cXoAMMOCTH NOC/I€[0BaTEIbHOCTH; MOHSTHE SKBUBAJEHTHBIX GECKOHEYHO MaJibIX
byHKIMK; onpe/esieHUs1 HENPePbIBHOCTH QYHKIUU B TOYKE U HAa MHOXECTBE; KJACCUPUKALUIO TOYEK
pa3pbiBa; OCHOBHbIe CBOWCTBA HeNpepPbIBHbIX OQYHKIUAX; TabJMIy IPOU3BOJHBIX; IOHSATHE
auddepeniupyemort pyHkuuu u auddepeniyana; 6uHoM HeioToHa M dopmysy JlelGHMLA; TeopeMbl
®epma, Posns, Jlarpawka; mnpaBusio Jlonutand; ¢opmyny Teilsopa; pasjiokeHWE OCHOBHBIX
3JieMeHTapHbIX GYHKUUN 1o dopmysie MakopeHa; JAOCTATOYHbIE YCJOBUSI MOHOTOHHOCTH QYHKLUH;
Heo0X0JUMble U JIOCTAaTOYHbIE YCJIOBUSI 3KCTPEMYyMa; HEOOXOJMMble U JIOCTATOYHbIE YCJOBUS TOYKH
neperu6a; ypaBHEHUSI aCHMIITOT.

@®opMyIMPOBKH JAHHOTO [T0Ka3aTe sl KOPPeJUpPyIoT ¢ koMneTeHuusMu ctaHgaprta SEFL. [lepBriit
YPOBEHb 3TOr'0 CTaH/japTa B YaCTU MaTeMaTU4eCKOr0 aHa/In3a BKJIoYaeT Tpe6oBaHMsI 3HAHUH U3 06J1aCTH
Teopuu OYHKIMHK, Teopuu AuddepeHIIMpPOBaHUSA, TEOPUU IOocjaenoBaTesbHOCTel. Hampumep, mo
MaTepHuasly, OTHOCALEMYCs K AuddepeHIMPOBAHUIO, 3TOT CTAHJAPT TPeOYyeT MOHUMAaHUSA ONpeeseHUs
HeNnpepbIBHOCTHU U IJIaIKOCTH.

CreneHb cGOPMUPOBAHHOCTH NEPBOTO OKAa3aTeJIsl OLeHUBAETCS 10 [ATH JeCKPUIITOpaM:
1. OTcyTcTBHe 3HAaHMU MaTepHasa;

2. Hasnudue rpy6bIxX OIIMOG0K B OCHOBHOM MaTepHaJIe;

3. 3HaHMe OCHOBHOI'0 MaTepHaJia C Psi/loM HErpyObIX OLINGOK;

4. 3HaHMe OCHOBHOI'O MaTEPHAJIOM C PAJIOM 3aMeTHBIX IOTPELIHOCTEH;

5. 3HaHHe OCHOBHOI'0 MaTepHasa 6e3 OIU60K U MOrPelIHOCTEH.

BTopbiM mokaszaTesieM cHOPMUPOBAHHOCTH KOMIIETEHLUH, KaK YK€ OTMeyasoch, SBJSIOTCSA
yMeHUs1. B paMkax BTOpPOro nokasaTeJis NpeZIOJaraercs, YTO CTYJAEHT I[0CJe OCBOEHHs MaTepuasa
JUCLUIIMHBI «MaTeMaTU4YeCKMH aHa/IM3» B IEpBOM ceMecTpe o6y4eHus ponkeH YMETD: packpbiBaThb
Heollpe/leJIeHHOCTH W BBIYUCAATH MpeJesbl  I0CjAe0BaTeNbHOCTEH W OYHKUMH (C  moMoLLbo
3aMevaTeJIbHbIX NPEZEsOB, 3KBUBAJEHTHbIX 0ECKOHEYHO MaslblX, npaBusa JlonmuTasns); vcciefoBaThb
bYHKIMIO HAa HENPePbIBHOCTL U JuddepeHnpyeMocTh; AuddepeHNPOBaTh IBHO U HESIBHO 3a/laHHbIE
bynknuy; auddepeHMpoBaTh NapaMeTpUYecKH 3aJlaHHble OGYHKLUUM; HCCAe[oBaTb QYHKLHIO C
MOMOIbI0 NPOU3BOJHBIX U CTPOUTb IpadUKH; HAXOAUTH JIOKAJbHblE U TJ106ajbHble 3KCTPEMYMbI
byHKIMK; packaaabiBaTh QyHKIMU 10 dopmy.ie Teliopa.

[Ipu BbIAEIEHUH 3TOTO IOKa3aTeJ Isi OYeHb [10JIE3HO UCI0/1b30BaTh GOPMYJITUPOBKU KOMIETEHI[UH
ctangapta SEFI. Hanpuwmep, crangapt SEFI TpebyeT, 4ToObl B pe3y/bTaTe U3y4eHUs MaTepuasa IO
AuddepeHIIMPOBAHUIO CTYAEHT JJO/DKEH ObIThb B COCTOSIHUM: AubdepeHMpoBaTh 06paTHble QYHKINY;
AuddepennupoBath GYHKIUM, 33JlaHHble HesaBHO; AuddepeHunpoBaTb GYHKLHUM, 3aJaHHblE
napaMeTpUYyecKH; HaX0AUTb TOYKU nepern6a GpyHKIUU.

CreneHb cGOPMUPOBAHHOCTH BTOPOTO [0Ka3aTe s TaKKe OLleHUBAETCs 10 NMATH JJeCKPUIITOpaM:

1. OTcyTcTByeT yMeHMe pellaTb CTaHJAAPTHbBIE 33/1a4H;

2. Hasnuuue rpy6bIxX OIIMOOK MPH pellleHUH CTaHJapTHBIX 33/1ay;

3. YMeHue peuaTh CTaHZApPTHbIE 33/ja4H C HETPYyObIMU OIIHOKAMU;

4. YMeHUe pellaTh BCe CTaHJAAPTHbIE 33/]a4U C HE3HAYUTEIbHBIMU OTPELIHOCTMY;
5. YMeHue pemaTh cTaHJapTHbIE U HECTAHAPTHbIE 33ja4H.

TpeTbuM nokaszaTeseM COPMUPOBAHHOCTH KOMIIETEHIIMH, KaK FOBOPHUJIOCH BBIIE, SBJASITCS
BJIa/IEHUS Y HAJIMYMe HAaBbIKOB Y OMNbITA. B paMKax TpeTbero nokasaTesisi IpeJnoJaraeTcs, YTo CTyAeHT
[ocjie OCBOEHHS] MaTepHasa JAUCLMIIMHbI «MaTeMaTUYeCKHMH aHaju3» B MEpPBOM CeMeCTpe J0JDKEH
BJIAIETb:  pas/u4yHbIMH  METOJAaMH M  CIOCOGAaMU  BBIYMCJEHHS  MpeJesioB, MeTOJaMH
AuddepeHIIMaTbHOTO HCYUCAEHUS, MeTOJaMH pa3JiokeHUuss OQYHKIUM [0 CTelNeHsM; HaBbIKaMHU
NprYMeHeHUs1 MeTo10B AuddepeHnasbHOr0 UCUHUCIEHU AJ1s PellleHHs] TeOMeTPUYeCKUX U GU3UYeCcKUX
3a/lay, aHaJIM3a U MO/JIeJINPOBAaHHUS Pa3/IMYHBIX [TPOIECCOB.

CootBeTcTBeHHO cTaHAapT SEFI TpeGyer, 4To6bl B pe3yjbTaTe H3y4eHHUs MaTepuasa Mo
IuddepeHIIUPOBAHHI0 H3Y4YeHUSI MaTepuasa 1o AudpdepeHIUPOBAHUIO CTYAEHT [JO/DKEH OBbITh B
COCTOSIHUM HaXOJUTb HauOoJiblllee U HauMeHbliee 3HA4YeHUs QU3MYECKUX BeJU4YUH. Kpome Toro,
ctanaapt SEFI cogmepXuT nepeyeHb 0GIIMX KOMIETEHIIMM, KOTOpble TaKXKe HEMOCpPeJCTBEHHO UMEKT
OTHOLIEHWEe K [JaHHOMYy IOKas3aTesl. IJTO - BJaJleHHe MaTeMaTU4YeCKHUM HHCTPYMEHTapHeM,
MaTeMaTH4YeCKOW CHUMBOJMKOM U (GOpMasn3MOM, HaBbIKaMHW MaTeMaTH4YeCKOro MOJeJUPOBAHUA. ITU
061Me TpPeOGOBAaHUS MOXXHO KOHKPETHU3HWPOBAThb B 00JIACTH MaTEMaTH4YeCKOro aHa/3a, a UMEHHO -
Tpe6oBaTh BJIAJIEHUS] MHCTPyMEHTapueM, CUMBOJMKOW U popMasM3MOM MaTeMaTHYECKOro aHaJju3a,
CHOCOOHOCTH CTaBUTb M pellaTh 33aJa4d B 06JIACTM MaTeMaTUYeCKOro aHaJjMu3a, CIIO0COGHOCTh
HCII0JIb30BaTh MaTeMaTU4YeCKUN aHaIM3 NPU MaTeMaTU4YeCKOM MO TMPOBAaHUH.

CtreneHb cHOPMHUPOBAHHOCTH TpPEThErO0 MOKa3aTessl OLEHWUBAETCS MO MATH CJeLYIIIUM
JleCKpUIITOpaM:
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[losiHOE OTCYTCTBHE HABBIKOB;
OTcyTCcTBME pAZia BaXXKHEUIIMX HABbIKOB;
Hannyve MUHMMa/bHO HEOO6XOJUMOI'0 MHOKECTBA HAaBLIKOB;
Hannuuve 60J/1bIIMHCTBA NPeyCMOTPEHHBIX HABbIKOB, POJEMOHCTPUPOBAHHOE B CTaHAAPTHBIX
CUTYaLUAX;
5. Hanuuuve Bcex HaBBIKOB, INPOJAEMOHCTPUPOBAHHOE B CTAaHAAPTHBIX M HeCTaHJAPTHBIX
CUTYyaLUsX.

HaxoHel, 4yeTBepThIM NOKa3aTeseM CHOPMUPOBAHHOCTH KOMIIETEHI[MU SIBJASIOTCS JUYHOCTHBIE
kayecTBa. Jlydiie Bcero Heo6XoAMMble JUYHOCTHbIE KaueCcTBa, OTHOCSIINECS K JaHHOM KOMIIETEHIUH,
cbopMyIUPOBATh B COOTBETCTBHE co cTaHAapToM SEFL. 3ToT cTanAapT npeanoJiaraer, YTo 06yJarouuics
JIOJDKEeH 00/1a/jaTh CIIOCOGHOCTBI0 K MaTEMAaTUYEeCKOMY MbIIIJIEHHIO, MaTEMAaTHYeCKOMY 060CHOBAHUIO
YTBEPK/AEHUH, CIOCOOHOCTBI0 CTaBUTh U pellaTb MaTeMaTUYecKhe Npo6JieMbl, U CIHOCOGHOCTBIO K
00IIEeHUIO 10 TIOBO/LY, C IOMOIIbIO M B paMKax MaTeEMaTHYeCKUX KOHIeNIUH. Bce 3To B paBHON Mepe MOXKHO
OTHECTH U K IIpeIMeTy MaTeMaTU4eCKOI'0 aHaJIn3a.

ChopMUPOBAHHOCTb JIMYHOCTHBIX KAa4eCTB MOXKHO OLIEHUTb B COOTBETCTBHE CO CJEAYIOLUMHU
NSATbIO KPUTEPUAMMU:

1. Heo6xoauMble TMYHOCTHBIE Ka4eCTBa MMOJHOCTbIO He CPOPMHUPOBAHBI;

2. ChopMHpPOBAHHOCTb JIMYHOCTHBIX KAaYECTB HEJOCTATOYHA [/l JOCTHXKEHUSI OCHOBHBIX Liesiei

00y4YeHUs;

3. CoopMHpPOBAaHHOCTb JIMYHOCTHBIX KadyecTB SIBJSETCI MHWHHUMaJbHO HeOOXOAUMOM s

JIOCTHPKEHHU S OCHOBHBIX 1ieJlell 06y4eHus;

4. CdopMupoBaHHbIe JTUYHOCTHbIE Ka4eCTBa JOCTATOYHBI /IJ151 JOCTHXKEHUS 1esiell 06ydeHus;

5. ChopMHpPOBaHHOCTb JUYHOCTHBIX KAYECTB BhllIe 00513aTe/IbHBIX TPe6OBaHUM.

[locne ToOro, kak cojep:aHHMe 4YacTH KOMIETEHLMH, OTHOcsAlleecd K JUCLUIJIMHE
«MaTeMaTH4YeCKUM aHAJIM3» IIOJTHOCThIO ONpesie/IeHO KapTOh KOMIIeTEHIIUH, He06X0AMMO cHOpMHUPOBATh
COOTBETCTBYIOIUN POHJ, OIeHOUYHBbIX cpeAcTB. O4eBH/HO, YTO HEOTHEMJIEMOM 4YaCThl0 3TOro ¢$oHAa
COCTaBJIAIOT TeOpeTHUYeCKHe BONPOChl W MpPaKTUYECKHe 33aJayd, W3 KOTOPBbIX KOMILJIEKTYHTCS
JK3aMeHallMOHHble OUJIETHl U 3aueTHble 3ajaHus. Hanmpumep, TeopeTHYeCKHMMH 3K3aMeHallMOHHBIMU
BONPOCAMHU ABJAIOTCA CJleyouire:

1. Onpepnenenuve npejeJsa nocjaef0BaTeJlbHOCTY;

2. OmpepesieHre NPOU3BOAHOM.

Mo>KHO NPUBECTH TAKXKe IPUMePhI TEOPETUYECKUX BOIIPOCOB /1Sl TEKYILIET'0 KOHTPOJIS:

KaKoe YMCJI0 Ha3bIBAETCsl BEPXHEN IPaHbI0 MHOXKECTBA;

JlaiiTe onpe/iesieHHe TOYHOW BepxHel (HUXKHeH ) rpaHU MHOXECTBa;

BCer/ia JiM CyLeCTBYIOT TOYHbIe BepXHUE FPaHU MHOXECTBa;

cbopMyIMpyiTe onpeseseHre Ipefesia Noc/ae/J0BaTebHOCTH;

cbopMyIupyiTe onpeesieHre cXoAslecs (pacxoasaieics) nocae/[oBaTeTbHOCTH;

KaKasl [10CJ/Ie/I0BaTe/bHOCTb Ha3bIBaeTCs OECKOHEYHO Maslol (6eCKOHEYHO 6OJIbLION);

CKOJIBKO pa3J/IMYHBIX [IPe/ie/IOB MOKET UMeThb CX0AILasca 0Cae0BaTeJbHOCTb?
Hapsapy c¢ TpafgMUUMOHHBIMM CpeACTBAaMU OLEHKW 3HAaHUM W YMEHUH [/ [POBEPKHU
chOpPMUPOBAHHOCTH KOMIIETEHIIMM, KaK yXe ObIo0 O0060CHOBAHO BbIllle, HEOOXOJUMO CO3JaThb
3JIEKTPOHHbIE TeCThbl, IO3BOJISIOLIME ONTHMU3UPOBAThL Ipolecc npoBepku. [lpu pa3paboTke TaKHUX
yA06HO UcnoJib30BaTh NakeT MathBridge, KOTOphIi B Y4aCTHOCTH MO3BOJISIET COOTHECTH BCE CO3/JaHHbIE
TECThI C IPOBEPSIEMbIMU KOMIIETEHLUSAMU UM UX YacTAMU [18]. OH co3jjaBaJjicsi HEMOCPeACTBEHHO MO/,
cucteMy Tpe6oBaHui ctaHgaprta SEF], mosToMy KapThl KOMIIeTEHLMH, IOCTPOEHHbIEe HA OCHOBE 3TOr0
CTaHJApPTa, MO3BOJIAIOT MaKCMMaJbHO MCIOJb30BaTbh BO3MOXHOCTU MakKeTa. /ljg 3TOro B MakeTe
NPUCYTCTBYIOT ClieljMajbHble MHCTPYMeHTasbHble CpPEJCTBA, TOTAA KaK JJs JOCTHXKEHHUsI TOTO >Ke
sddekTa yHHUBepcabHble e-learning cucTeMbl JAOJHKHBI OBITh JONOJHEHbI BHEIIHUMHU MPOrPaMMHBIMU
MoayassMu [19]. [IpuBejeM mpumepbl TecTa [Jsi MPOBEPKU CHOPMHUPOBAHHOCTH paccMaTpUBAEMOM
koMmneTeHuy. CieAyoouiMid BOMPOC HalpaBJeH Ha NpPOBepKy 3HaHWHM (mokasaTesns 1) B paMkax
komneTeHuuu [1K3.
Bomnpoc 1. Yucsio a siBiisieTcs npeiesioM N0CJeA0BaTE/NbHOCTHU dn, ECJIN:
BapuaHTBbI OTBETOB:

de>0: VN Vn>N |a,—-akeg;
Ve>0 3N(g):Van>N|a,—al<e;
de>0: VN dn>N: |a,—-alg;
VN>0 de¢>0: Vn>N |a,-alke.
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CocTaBJyieHHbI€e 3JIEKTPOHHbIE TECTHI 103BOJIAIOT AaTh KOJUYECTBEHHOE BhIPAXKEHUE JIJIsI OL|€HKU
cTeneHy cGOpMHUPOBAHHOCTH KOMIIETeHIMU. /]JIs 3TOr0 NPOLEHT BEPHBIX OTBETOB CTYA€HTA, HOJIy4eHHbIX
MPY NPOXOXKJAEHUH TeCTUPOBAHUS, HY>KHO COOTHECTH C MPUBEJEHHOMN BhIlIE IIKAJOH, YTOOGbI MOJYYUTh
3HaueHHE COOTBETCTBYIOLIETO JECKPUIITOPA.

CrnefyeT UMeTh B BH/y, YTO BCEe yKa3aHHble BbIle OLEHOYHbIE CPEACTBA - TeOpeTHYecKHe
BOIIPOCH], NMpPAaKTHYeCKHe 3aJlayd, 3JIEKTPOHHbIe TeCThbl, KaK MPAaBUJIO, OTHOCATCS K IEPBbBIM TpeM
MoKa3aTeJssIM KOMIIETEHIIMU — 3HAHUSM, YMEHUSAM M HaBblkaM. OHM COOTBETCTBYIOT TPaAUIMOHHBIM
MeTOJJUKaM OOy4YeHHs U He BHOCSIT Yero-To CyLIeCTBEHHO HOBOTO B pa3BUTHE KOMIIETEHTHOCTHOIO
noAxo/a.

MO>KHO 3aMeTHTb, UTO YEeTBEPThIM MOKa3aTesb — JUYHOCTHbIE KauyecTBa C TPYAOM MOAJAETCs
MpoBepKe Ha OCHOBE UCI0/1b30BAaHUSA 3TUX TPAAULMOHHBIX CPEJICTB.

Jnsa sddekTHBHOrO POPMHUPOBAHUSA U TOCAEAYIONIeH MPOBEPKH HEOOXOAMMBIX JIMYHOCTHBIX
KayecTB HYXKHO MCIIOJIb30BaTh JApyrue obpa3oBaTesbHble TEXHOJOTMU. BecbMa adpdeKTUBHBIMU NpU
peasM3alid KOMIIETEHTHOCTHOIO MOJAX0Jia SIBJSIOTCS MpPOEKTHble MeToJbl 06yyeHus. B mporpamme
JUCLUIJIMHBI «MaTeMaTH4eCKUM aHa/lIu3», MOJEepPHU3UPOBAHHOW B paMkax npoekta METAMATH, stu
MeTO/Ibl 3aHMMalOT Ba)kKHOe MecTo. [IprBJiedeHe TPOEKTHOr0 06y4YeHUs] MUMeeT 60JIbIIOe 3HaUYeHHe JJIs
MOATOTOBKU OYYLIMX UHXEHEPOB, B TOM uucie U B 06sacTti UKT, mockoJibKy n03BoJIsIeET BUEThH CBSI3b
y4e6GHOro npoiecca ¢ 6yayuiei npodpeccrel, MOBbILIAET MOTUBAIMIO CTY/IEHTOB K 00y4yeHHI0. B pamkax
Kypca MaTeMaTH4ecKOro aHaJju3a ObLI NMpeAJoXKeHbl psj, TEM J[Js BbINOJHEHHUS NPOEKTHBIX paboT
ctyaeHToB. Cpeau HuX: «[I[puMeHeHMe MPOU3BOIHOM JIJIs PellleHus 3a/jay U3 pa3/IMYHbIX 006J1aCTel HayKU:
duU3NYecKU CMbICJ TPOW3BOJHOW; pelleHHe XUMHYEeCKMX M OHOJIOTUYEeCKHX 33aJad C MOMOLIbIO
MPOU3BOJHOM; pellleHHe COLIMOJIOTMYeCKUX U 9KOHOMHUYECKUX 3aZau»; «[Ipub/imkeHHble BbIYHMCIEHUS
bYHKIMA: cO3/aHMe KaJbKyJsiTOpa JIorapudMoB, TPUTOHOMETPUUECKUX M TUIIepOOTMYECKUX CUHYCOB,
KocuHycoB»;, «HccienoBanue rpaduxka PyHkuuu: ucciaegoBaHue ¢yHknuu laycca (mJIOTHOCTB
BEPOSITHOCTH HOPMAJIbHOT'O paclipejie/ieHus), JOTUCTUYeCKON GYHKIMM, rpaduKa LeNHOW JUHUUY»; U
Jipyrue.

B pa6oTe Ha NpOeKTOM Npe/noaraeTcsi BoIIOJHEHUE CIeIyI0IUX 3TanoB.

[loaroToBka. Ha 3ToM sTame ompezensieTcs TeMa M ILieJb NpoekTa. [IpoBoAATCS JIeKLHH-
KOHCYJIbTAL[MH, [JIs1 yTOUHEHHUS CYTH MpeJCTosAI el paboThl. UTOroM 3TOro sTamna iBJsETCS YTBEPXKAEHHEe
TeMbl paboTbl. B paMkax aToro sTarma nNpoBepsieTCsl CIOCOGHOCTh K NMOCTAHOBKe Mpo6JeMbl. [lo utoram
BBINOJIHEHHUS 3TaNa 3Ta CIOCOGHOCTD OLLEHUBAETCS COTJ/IACHO MATU KPUTEPUSM ([leCKpUIITOpPaM):

1. OTcyTcTBHE CIOCOGHOCTH MOCTAHOBKU NPOGJIEMBI;

2. HemnpaBusibHasi MOCTaHOBKA NMPOGJIEMBI;

3. TlocraHoBKa nmpo6JieMbl B I1eJIOM BepHasi 06e3 JieTa/Ju3aluu U MPOsICHEHUS] COMYTCTBYIOIIUX
BOIIPOCOB;

4. YeTKoe JeTasbHOE BUIeHUE NTPOOGJIEMBI;

5. YeTkas mocTaHOBKA MP06JieMbl C TOHUMaHHUEM BCEX COMYTCTBYIOIIUX BOIPOCOB.

[lnanupoBaHue. CocTaB/sieTcs MJIaH BBINIOJIHEHUS IPOEKTA, paclpesesieTcs 610/ pKeT BpeMeHHU. B
c/y4yae TpYIIOBOr0o BbINOJHEHUS IPOEKTa pacnpeessiioTcsl 00s3aHHOCTU MeXAYy Y4YaCTHUKaMHU.
CocTaBssieTcsi TpaduK BBIOJIHEHUS PaboT U rpaduk cAadyu mpoekTa. UTorom aToro sTama SIBJSETCSA
yTBEp:K/eHUe IJIaHa U rpaduKa BBIINOJHEHHUS U CJladyd paboThl. B paMkax aToro sTama NnpoBepsieTcs
CIOCOOGHOCTD IIJIAHUPOBATh pelleHHe NpobJieMbl. [Io UTOraM BBINOJHEHHS 3Tamna 3Ta CIOCOGHOCTH
OLlEHUBAETCS COTJIACHO MATH KPUTEPHUSAM (IeCKPUIITOpPaM):

1. HecnocoGHOCTB K COCTABJIEHHUIO TIJIAaHA PellleHUs TPo6JIeMbI;

2. HemnpaBusibHOe cocTaB/IeHUE IJIaHA pellleHust Npo6JieMbl;

3. B 1nesoM npaBUJBHOE COCTaBJeHHWE IJIaHA peLleHUs Npo6JieMbl 6e3 JeTalu3aluu U
pacrpe/ieJieHUs1 He0OXOUMbIX PECYPCOB;

4. CrnocoGHOCTb COCTABUTb JeTaJbHbIN IJIaH pelleHNs TPO6JIeMbI;

5. CnocoGHOCTh COCTaBUTb [leTaJbHbIA IJIAH pelleHus Npo6JieMbl C pacnpejeseHHeM
MMeIIIUXCS B HAJIMYUE PECYPCOB;

M3yyeHUe TeopeTUYECKUX OCHOB pellleHHsl NMpobseMbl. B XoJe 3Toro stama ocCylecTBJISETCS
M3y4YeHHe OCHOBHBIX TEOPEeTHUYECKUX IOJXOJ0B K pelIeHHI0 Mpo6sieMbl. OCyllecTB/seTCS OCBOEHHeE
TeopeTH4yecKoro (yye6HOr0o) MaTepHasa, JieXalllero B OCHOBE BbINOJIHEHUS npoekTa. OcyllecTBseTcs
M3y4eHHe U COCTAaBJISIeTCS] 0630p OCHOBHBIX aHAJMTHYECKHX U YHCJIEHHBIX METO/I0B pelleH s TPOo6JIeMbl.
[IpoBoauTCcA c60p MHPOPMALMKM M aHAJU3 HCTOYHUKOB, NOATBEPXJAIOLUIMX aKTyaJbHOCTb TEMBI,
OTpaXkalUIMX COBpeMeHHOe cocTosiHhe mNpobJieMbl. CocTaBiseTcs 0630p JuTepaTypbl. CobuparoTcs
OCHOBHble (aKThl, XapaKTepU3ylollhe H3ydyaeMylo Mpob6seMy. B pamkax 3Toro srtama npoBepsieTcs
CIOCOOGHOCTh K aHasiu3y npobseMbl. [lo uToraM BBINOJHEHUS 3Tama 3Ta CNOCOOGHOCThb OLEHUBAETCS
COTJIACHO MSATHU KPUTEPUAM (JeCKpPUIITOPaM):

1. OTcyTcTBHE CIOCOOHOCTH K aHAIU3Y POO6JIEMBI;
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HeBepHblli aHaIU3 MTP06JIEMBbI;
B 11e/10M BepHBIH aHA/IN3 MPO6JIeMbI 6€3 yyeTa CylleCTBEHHBIX JleTallel;
[IpaBUJIbHBIH JleTaJIbHBIN aHAIN3 IPOGJIEMBI;
W cyepnbIBaloui aHaJIU3 TPO6GJIEMBI C Y4€TOM COMYTCTBYIOU[UX BOIIPOCOB.
AHaﬂI/ITI/I‘{eCKOC uccaegoBanre. OcyllecTBAsIeTCA CO3JaHUe MaTeMaTU4YeCKOW MOJeau AJis
U306paHHOM cucTeMbl. [[pOBOAMTCA aHATUTHYECKOE UCC/IeIOBaHHE MO/IeJIN U YUCJIeHHbBIN 3KCIIEPUMEHT, B
ciaydyae Heo6XxoAMMOCTH. OCyIIecTBJISETCS HCCAe[J0BaHUE IOJYYeHHOTO pelleHUs NPU pPas3InYHbIX
napaMmeTrpax Mozesd. [IpoBoAMTCA cOMOCTaBJEHHE MOJYYEHHOrO pelleHUs] C 3KCIepUMeHTabHbIMU
(ctaTucTUYecKMMHU) JaHHBIMHU. [IpOBOAMTCSA aHA/NU3 IMOJYYEeHHBIX Pe3yJbTaTOB U (QOPMYJIHUPOBKA
BBIBOJIOB, 000OCHOBAaHHE TUIIOTE3bl, OOBSACHAINEN HabO0JaeMbli peHOoMeH. B paMkax 3Toro artama
MpPOBEPSIETCS CIIOCOOHOCTh K MaTeMaTHYeCKOMY MBIIIJIEHHUI0O M MaTeMaTU4eCKOMY OOGOCHOBAaHMUIO
VTBEPX/IeHUH, a TaK)Ke HABbIKU MAaTEMAaTUYECKOr0 MO/IeJIMPOBaHHUA. [lo UTOraM BBINOJIHEHHUS 3Tala 3Ta
CIOCOGHOCTD OI[€HUBAETCS COTJIACHO MATH KPUTEPUAM (IECKPUIITOPAM):
1. OTcyTcTBHE CIOCOOGHOCTH K MaTEMaTHYe€CKOMY MBILIJIEHHIO U MATEMAaTUYECKOMY 000CHOBAaHHUIO
yTBepXAeHuH. OTCYyTCTBUE HABBIKOB MaTEMAaTHUYECKOT 0 MOJEJUPOBAHUS;
2. I'py6ble OomIMOKH NMPU MPOBEJEHUU MaTEMaTHYECKOIO OOOCHOBAHHUS YTBEPXKAEHUH, rpy6ble
OIIMOKH MPHU IOCTPOEHUH MaTEMAaTUUYECKON MOZIE/IH;
3. B 1esoM BepHOe MaTeMaTH4YeCKOe OOOCHOBAaHHUE VTBEPXAEHUH C PSAJOM IOrPElIHOCTEH,
MpaBUJIbHOE MOCTPOEHHE MoZiesid 6e3 ydeTa psijia JeTalei;
4. KoppeKTHoe MaTeMaTHU4YeCKOoe 000CHOBAaHHE YTBEPXKAEHUH, BEPHOE TOCTPOEHHUE MOJIEH;
5. HcuepnbiBarwliiee MaTeMaTHU4YeCKOe OOOCHOBAaHHWE VTBEPXKAEHHUH, IIOCTPOEHHE MOJeJH,
VYUTBIBAIOIEH IOMOJHUTETbHbIE GAKTOPHI.

[IpeacraBiieHne npoekTa. [0TOBUTCA OTYET MO MPOeKTY. Bo3MoxkHble GOPMBI NpeCcTaBIeHUs
pe3y/sbTaToB: B popMe NIpe3eHTAIUHM U MyOJUYHOW 3aUIUTHI B OTBeJEHHble Ha 3TO 4ackl, B popme
NUCbMEHHOro oT4yeTa. JlaeTc OT3bIB PyKOBOAMWTeJSI NpoeKTa. BbicTaBjaseTca oueHka. Bo3aMoxkHO
00CYKJleHHe B CTyJleHYeCKHX TpyNIax, nepeKpecTHble CTyJeHYeCKHe OlleHKU. B paMKax 3Toro sTtama
MPOBEPSIETCS CIIOCOOGHOCTD K 0OIIEHUIO 110 ITOBO/LY, C TOMOIIbIO0 M B pPAMKaX MaTeMaTHYeCKUX KOHLIEII[AH.
[lo wWTOraM BBINOJIHEHUS 3Tama 3Ta CIOCOOHOCTb OILIEHWBAETCSA COTrJIACHO TSATH KPUTEPUAM
(meckpunTopam):

1. OTcyTcTBHE CLIOCOOGHOCTH K OBIIEHHIO 10 TOBOY U C TOMOIIbI0 MaTeMaTHYeCKHUX KOHI[ETIIUH;

2. I'py6ble OMIMOKK B HCHNOJb30BAHUM MaTeMaTHYECKUX KOHLenuuil. HeymeHue Mcnosib30BaTh
MaTeMaTHU4YeCKHe KOHLIENIIMU B U3JI0XKEHUU Pe3yJIbTaTOB UCCJIe,0BaHUS;

3. B 1uesoM ajexkBaTHOe WUCHOJIb30BaHME MaTeMaTU4YeCKUX KOHLENLMU TpPU H3JI0KEHUH
pe3y/IbTaTOB UCCJIEJOBAHUS C PSAAOM IOTPELIHOCTEH;

4. AJleKBaTHOe HCHOJIb30BaHUE MAaTeMAaTHYeCKUX KOHLENUUW B M3JIOKEHUU pPe3yJbTaTOB
Hcce/J0BaHuUs;

5. CBoOO/JHOE WCNOJIb30BaHHE MaTeMaTU4YeCKUX KOHIeNIMA B OOIIeHHH [0 TIOBOAY
NpejCTaBJsieMOro NPOEKTa.

TakuM 006pa3oM, NpHMeHEeHHe MPOEeKTHOr0 MeToJa OOy4YeHHUs [JaeT BO3MOXKHOCTb OLIEHUTHb
TPaJAULIMOHHO TPY/HONpOBepsieMble  COCTABJISIOILME YAaCcTH KOMIIETEHLMM, OTHOCAIMecs K
$GOpMHUPOBAHUIO TUYHOCTHBIX KA4ECTB.

B 1iesioM npuMeHeHHe NpeAJI0XKeHHON METOUKH TI03BOJISIET CO3AaTh GOHJ, OI[eHOYHBIX CPE/ICTB,
C MOMOIIbI0 KOTOPOr0 MOXKHO MPOBEPUTH CHOPMUPOBAHHOCTh BCEX CTOPOH KoMIeTeHIIMH. Kpome Toro,
pa3paboTKa 3JIEKTPOHHBIX TECTOB Ha OCHOBe MakeTa MathBridge fgaeT BO3MOXHOCTb OIEpaTUBHOM
npoBepKH CHOPMUPOBAHHOCTH YacTed KOMIIETEHLMH, B TOM 4YHCJIe W MPU aAKKPeAUTAI[MOHHOH
3KCIEepTHU3eE.

TR W N

3akjidenue

W30)keH ONBIT BeAyIMX POCCUMCKUX BY30B, NPHOOPETEHHbIH B X0OJle BbIIOJHEHUS
MEeX/I[YHAapOJHbIX U POCCUMCKUX HAyYHO-METOAMYECKUX MPOEKTOB, [0 pa3paboTke 06pa3oBaTebHbIX
nporpaMM B cdepe HHGGOPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJOMHM C y4eTOM HMELIHUXCs
npodeccuoHaJbHBIX CTAaHAAPTOB WU CO3/JaHUI0 aZleKBAaTHbIX (OH/OB OLIEHOYHBIX CPEJACTB IMPOBEPKU
cOOpPMHUPOBAHHOCTH KOMITETEHLIUH.

[IpuBesieHa peasid3alys MeTOJOJIOTHMM cO3A4aHUs (QOHJA OLEHOYHBIX CPEACTB Ha IpUMepe
KOHKPETHOW KOMIIeTEHLUM B paMKaxX y4yeGHOH JAUCUUIIMHBI «MaTeMaTHYecKUM aHalIus» JJs
6aka/laBpOB, 00y4amLIMXCcs MO HanpaBJeHno «PyHJjaMeHTalbHasi MHGOpPMaTHKa U MHPOpPMaIMOHHbIE
TexHoJI0orTUU» B HuxkeropozsckoM rocyapcteeHHOM yHUBepcuTeTe UM. H.U. Jlo6adeBckoro.

[IpeacraBiieHa pa3paboTka 06pa3oBaTeNbHbBIX IPOrpaMM IOJIOTOBKH 6aKaJlaBpOB U MarMcTpoB
C y4yeToM wuMewIuxcsd mnpodeccHoHaNbHbIX cTa”HgapToB Aid YIHC 02.00.00 «KommnbioTepHble u
MHbOpPMAlMOHHbIE HAyKHW» 06JacTH o6pa3oBaHUs «MaTeMaTHU4YeCKHe M €eCTeCTBEHHble HayKu»,
BBINIOJIHEHHAsA B TBepCKOM rocyjlapCTBEHHOM YHUBEPCUTETE.
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Huxeropoickuil rocyfapCcTBeHHbIM YHUBEPCUTET U TBepCKOH rocyJapCTBEHHBI YHUBEPCUTET

SIBJIAIOTCS OJJHUMU U3 TapTHEPOB NpoekTa «CoBpeMeHHble 060pa30BaTe/IbHbIE TEXHOJIOTUH ITPENoJjaBaHUs
MaTeMaTHKHU B UHXEHEPHOM 06pa30BaHUHU Poccum», BINOIHSAEMOT0 B paMKax nporpaMmsl Temmyc [V (N2

rpaHTa:

543851-TEMPUS-1-2013-1-DE-TEMPUS-JPCR) npu mnopaepxke EBponeiickoii Komuccuu.

OcHOBOM mpoeKTa SABJSETCS BO3MOXXHOCTb HCIOJb30BaHUSl pa3pabaTbhiBaeMOM KOHCOPIMYMOM
€BpOINEeMCKUX BY30B 3JIEKTPOHHOM CHCTEeMbl MOJJEPKKH 0O0ydyeHHs MaTeMaTuke Math-Bridge,
KpyMHeuIield Bce-eBpONEeHCKON MmiaTdopMe 3JIeKTPOHHOTO 06y4YeHHs], OTKPBIBAIOIeH OHJIAH JOCTYH K
pPa3HO06pa3HBIM KypcaM 110 MaTeMaTHKe.

npoepammel  Temnyc (Ne epanma: 543851-TEMPUS-1-2013-1-DE-TEMPUS-JPCR). 3ma

Hannbelll npoekm npoguHaHcuposaH npu noddepiicke Esponetickoii Komuccuu e pamkax
-Tempus

nybaukayus ompajcaem UCK/AOYUMEAbHO 6321906l asmopos. Komuccus He Hecem
omeemcmaeeHHOCMU 3a 11060€e UCN0/b308aHUe UHPopmayuu, codepicaujetics 30ec.

This project has been funded with support from the European Commission. This publication [communication] reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the information
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