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1. HACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB

1.1. Ilepevyenb KOMIETEHIHI C YKa3aHHEM 3TANOB UX GOPMHPOBAHMS B Ipolecce OCBOCHHS
o0pa3oBaTeIbHON NPOTrPaMMblI

HpOHCCC OCBOCHMS JUCHMIUIMHBI HAIIPABJICH HA OBJIAACHHUE CICAYIOIMMMHA KOMIICTCHIIUAMM

— CIIOCOOEH OCYIIECTBIISATh KPUTUUECKUH aHAIHU3 MPOOJIEMHBIX CUTYallMii HA OCHOBE CHCTEMHOT0
10/J1X0/1a, BeIpabaTeIBaTh cTpareruio aercteuii (YK-1);
— CIIOCOOEH OCYIIECTBIISATh HAYYHO-HUCCIIEAOBATENBCKYIO, SKCIIEPUMEHTAIBHYIO paOOTy s
pELICHUS aKTyalbHBIX BOIIPOCOB NPO(eCCHOHATBHON AEATEILHOCTH U HAYKU B 001aCTH (DU3UKH,
MaTeMaTUKU M METOJIUK HX IperojaBanus B udpoBoii oopazosarensHoi cpene (ITK-2);

— croco0eH BHEIPATH B 00pa30BaTeIbHBIN MPOIecC HanboIIee 3HaYUMBbIE PE3yIIbTaTHI 110
HalpaBJICHUSM, OJIM3KUM K COOCTBEHHBIM HAyYHBIM MHTEpEcaM, Win aBTopckue paspadorku (I1K-

3).
Jtanbl popMHUpPOBaHUA KOMIeTeHIHH B mpouecce ocBoenus OINOII
Jran
Kon JTan pacliMpeHus 1
Jran npogeccuoHaIbLHO-
KOMIIe- . yriayoJeHust .
- 0a30B0ii OATOTOBKH OrOTOBKHN NPAKTHYEeCKOMH
NOATOTOBKH
YK-1 Metononorus u meronsl | 3D-monenupoBanue, [IpousBoacTBEHHAA
HAY4YHOTO UcciefoBanus, | M30paHHbIe Ii1aBbl IPAaKTHUKA (HAy4HO-
CoBpeMeHHbIE TPOOJIEMBI | MATEMATHUKH U (PU3UKH, UCCIIEI0BATENbCKAS
HayKH WuctpymeHTsl co3nanus | pabota) mo Moaymio 5,
TECTUPYIOILIUX CUCTEM, [IpousBoacTBeHHas
HckyccTBEHHBIN MPaKTHUKA (HAy4YHO-
MHTEJJIEKT B padoTe HCCIIEI0BATENbCKAs
YUUTENS-IPEAMETHHKA, pabota) mo Monayito 6,
Hcnons3oBanue [IpousBoacTBeHHas
pPECYPCOB TEXHOIApKa NPaKTHUKA (HAy4yHO-
JU1st PUBHKO- HCCIIEIOBATEIIbCKAS
MaTEMaTHYECKOT O pabota) mo Monayito 7,
o0Opa3oBaHus, VY4eOHas mpakTHKa
Mertoanyeckue noaxoabl | (03HAKOMUTENbHAs) IO
K opranuzauuu ¢usuko- | Moaymio 1
MaTEMaTHYECKOTO
obOpa3zoBaHusl,
IlepcriekTnBHBIE
TEXHOJIOTUH LIU(PPOBOI
00pa30BaTeNbHON CpeIbl,
Pa3paboTka KOHTPOJIBHO-
MU3MEPUTEIBHBIX
MaTepuasoB ¢
IIPEIMETHBIM
coJIep’KaHuEM,
[Tudpossie 1abopaTopun
B (hu3HKo-
MaTEMaTHYECKOM
00pazoBaHNM
I1K-2 3D-monenupoBanue, IIponsBoacTBeHHas
N36panHbIe TI1aBbI (mpenaurIoMHast)
MaTeMaTHKHU U (PU3HKH, npakTika no Monyito 8§,




HNHaHOBannoHHLIE
MOJXO/bI K 00Y4EHUIO B
nndposoit
o0pa3oBaTeNbHOI cpene,
HNHCTpyMEHTHI CO31aHUS
TECTUPYIOIINX CHCTEM,
UckyccTBeHHBIN
MHTEJUICKT B paboTe
YUUTENS-TIPEAMETHHKA,
Hcnons3oBanue
PECYpPCOB TEXHOIapKa
Ui (PU3HKO-
MaTeMaTHYECKOTO
oOpa3oBaHusl,
[lepcniekTrBHBIE
TEXHOJIOTUH IU(POBOIA
o0pa3oBaTenbHOI cpepl,
IIporpammuoe
obecrnieueHue s
pa3paboTKH HPPOBBIX
00pa3oBaTeNbHbIX
pecypcoB, PazpaboTka
KOHTPOJIbHO-
U3MEPUTEITBHBIX
MaTepuasoB ¢
PEIMETHBIM
CoJiepKaHuEM,
TexHomnorus pazpaboTku
AIIEMEHTOB LIMPPOBOI
00pa30BaTeNbHON CpeIbl,
[udposeie naboparopun

[IpousBoacTBeHHAS
IIpaKTUKa (Hay4HO-
HCCIIeIOBATENbCKAs
pabota) mo Momymro 4,
[IpousBoacTBeHHAs
MpakTUKa (Hay4yHO-
UCCIIeIOBATENbCKAs
pabota) mo Momysmro 5,
[IpousBoacTBeHHAs
MpakTUKa (Hay4yHO-
UCCIIeIOBATENbCKAs
pabota) mo Momyro 6,
[IpousBoacTBeHHAs
MpakTUKa (Hay4yHO-
UCCIIeIOBATENbCKAs
pabota) mo Momysmro 7,
VY4eOHast mpaKTHKa
(mpoexTHO-
TEXHOJIOTHYECKast) 1o
Monysto 9

B (U3UKO-
MaTeMaTUYeCKOM
o0pa3oBaHUU

[1K-3 HNuHoBanuoHHbIC [IpousBoacTBeHHas
MOJIXO0/Ibl K 00y4eHHIO B | (IpeaAUIIIOMHAs)
ugpoBoi npakTuka no Monyito 8,
obpasoBarenbHol cpene, | [IpousBoncTBeHHas
WHCTpyMEHTHI CO3JaHMsl | PAaKTUKa (Hay4yHO-
TECTUPYIOIINX CUCTEM, UCCIIEI0BATENbCKAs
Pa3paboTka KOHTpONBHO- | paboTa) mo Mogymio 5,
M3MEPUTENbHBIX [IpousBoacTBeHHas
MaTepUasoB ¢ IIpaKTUKa (Hay4HO-
IIPEIMETHBIM HCCIIEI0BATENbCKAS
COJIEpKAHUEM, pabota) mo Moy 6,
[Tudpossie nadoparopun | [IpousBoacTBeHHas
B (hu3HKo- MpaKTUKa (Hay4HO-
MaTEMaTHYECKOM HCCIIEI0BATENbCKAS

00pazoBaHNN

pabota) mo Momymto 7




1.2. Onucanne noka3sareseil H KpUTepHueB OLICHUBAHNS KOMIIETCHIMH HA Pa3JIMYHBIX 3Tanax
uX GopMHUPOBAHMSA, ONMCAHNE IIKAJ OLleHUBAHUS

IHoka3aTein OLleHUBAHUSI KOMIIETEHIMI HA Pa3JIHYHBIX 3TANaX
uX (OpMHUPOBAHHUA B NpoLecce OCBOEHUS YUeOHOM TUCUMIIJIMHBI

Ioka3aTenu copMHPOBAHHOCTH
(B TEpPMHHAX «GHATBY», KYMETh»,
«BJIAJIETBY)

dopmupyeMble

Ne Pa3gepl 1MCIUNIIINHDI
KOMIIETeHIIUH

1 | Odwucnas aBromMaTH3aIMsA VYK-1,IIK-2-3 | 3HaTh:

0JIaHKOBOT'O TECTUPOBAHUS — IPUHLHUIIBI OTAENECHUS TaHHBIX OT
pa3meTku gJokymeHnta. opmarsl
CTPYKTYPUPOBAHHOT'O TEKCTOBOTO
NPECTaBICHUS JaHHBIX JUIS TeCTa:
CSV, XML, JSON;

YMETB!

— CTPYKTYpPUPOBATh TECTOBOE 3a/1aHUE
B BuJe JokyMeHTa XML, coxpaHsTh
JTaHHbIe (OPM I MOCIeAyIoei
00paboTku B Buje daitio u B b/1;
BJIQJICTh:

— HaBBIKAMH CO3/IaHUS TECTOB C
oMo LibreOffice XForms, Web-
dopm;

2 | KoMIuIeKCHBIE CHCTEMBI VK-1, I1K-2-3 3HATh:

TECTUPOBAHUS — KpUTEpHUHU BbIOOpa CUCTEM
TECTUPOBAHUS, OCHOBHBIE TEXHOJIOTUU
UX pa3pabOTKH; OCHOBHOM
(GyHKLNOHAJ, BO3MOKHOCTH U
T'PaHMIIBI TPIMEHUMOCTH H3y9aeMbIX
CHCTEM;

YMETh:

— BBIOMpATh CUCTEMY JUIS IIPOBEACHUS
KOMITBIOTEPHOTO TECTHPOBAHUS HA
OCHOBAHMHU U3YyYCHHBIX KPUTEPHEB,
yCTaHaBJIMBATH €€, TPEAOCTABIIATh K
HEH 1oCTyn ydacTHUKaM Ipoliecca
00y4eHus;

BJIAJICTh:

— HaBBIKaMH pabOTHI B H3y9aeMbIX
cUcTeMax Ha BCEX dTarax MpoBeICHUS
KOMITHIOTEPHOTO TECTHPOBAHNS;

3 | ®opmMupoBaHUE TECTOBBIX VK-1, IIK-2-3 3HATh:

3aJJaHUN ¥ CTAaTHCTUYECKast — MO TAaHHBIX, UCIIOJIb3YEeMbIX
00paboTKa pe3yIbTaToB Ui co3nanus 6a3 nanHeix KIMoB u
TECTHPOBAHUS TECTOB; TIPUMEPHI TAKUX 0a3 TaHHBIX;
BUJIBI CEMIUTMHTA U UX pean3aius Ha
si3bIKe 3ampocoB K bJI; crmocoOb1 n
npuemMsl (OpMUPOBAHUS BEIOOPOK
JTAHHBIX; 0COOEHHOCTH MTPUMEHEHHSI
arperatHbiX 1 OLAP-Qynkumit s
aHaJIn3a pe3yJbTaTOB TECTUPOBAHUS;
CYIIHOCTh PaH)KUPOBAHMS;




YMETh:
— BBIICNIATH CYITHOCTH U CBSI3U ISt

OINMCAHUS CTPYKTYPBI PEISALMOHHON
0a3bl qanueix KIMIMOB 1 TeCTOB;
OTPENIETIATh AJIEMEHTBI U UX aTpUOyYTHI
i1 coctapnenus XML-cxem
JIOKyMeHTOB 151 onucanusi KMMos u
TECTOB; COCTaB/ISATh TSCTHI HA OCHOBE
KMMog B BbIOpaHHON MOETH
JTAHHBIX; POU3BOJIUTH PAaH)KUPOBAHKE

Ha OCHOBE PE3yJIbTaTOB TECTOB;
OIICHUBATD CJI0KHOCTD U APYTHE
cBoiictBa KMMoB Ha ocHOBE
00paboTKH pe3yabTaTOB
TECTUPOBAHUS;

BIIAJICTh:

— HaBBIKAMH COCTABJICHUS
ananmutraeckux SQL-3ampocos k BJ]
WebUCS no o6pa3iy,
(hopMHUpPOBAHUS TECTOB JIJIS
OJIaHKOBOTO TECTUPOBAHUS B BUJIE
nokymMeHTOB XML Ha ocHOBe
KMo, pa3meniénnbix B bJ]
WebUCS;

KpuTeplm OlleHMBAHHUA KOMIIeTeHIIMii

Kon N IoBbILIEHHBIH . .
IMoporosblii N Bbicoknii (IpeBOCXOAHBIN)
KOMIIe- . (MpOABUHYTHIN)
(0a30BbIi1) yPOBEHD YPOBEHb
TeHIHH YPOBEeHb
YK-1 Nwmeer Cnoco0eH K JleMOHCTpHUpYET yMeHHE

TEOPETHYECKUE IIPUMEHEHHUIO pa3pabaThIBaTh CTPATETHIO

npezcTaBiIeHus 0o Joruyeckux GopM M | JOCTHXKEHHsI TOCTABICHHOM LeNn

0COOEHHOCTSIX IIpoLenyp B KaK IIOCJIEI0BATEIbHOCTb 111ar0B,

CHUCTEMHOI'O U rpolecce IPEIBUIETH PE3YNIbTAT KAXKIO0TO

KPUTHYECKOTO MBICITUTENIbHOMN U3 HUX U OLIEHUBATh UX BIIUSHUE

MBILLICHHUS. JEATEIBHOCTH, K Ha BHEIIIHEE OKPYKEHUE

CrnocoOeH K aHaJIU3y | OCYILECTBICHHUIO IUTAHUPYEMOU J1eATEIbHOCTH U Ha

uHpopManuy, MIOKMCKA AJITOPUTMOB | B3aHMOOTHOILIEHUSI yYaCTHUKOB

poOIeMHOM peneHus STOU NeATeNbHOCTH. Bnageer

CUTYallUu KaKk MIOCTaBJIEHHOU CHOCOOHOCTBIO K

CHUCTEMBI, po0IeMHOMN CaMOCTOSITEIbBHOMY MPUHATHIO

BBISIBJICHHIO €€ CUTYalluH Ha OCHOBE | OOOCHOBAHHOTO PELICHUs Ha

COCTABJISIFOLIUX U JIOCTYITHBIX OCHOBE COOCTBEHHOTO CYXJIEHUS U

CBA3EHM MEXAy HUMHU. | HCTOYHUKOB oneHku nHGopmanuu. Criocobex
uH(pOpMaLINH. BbIpa0aThIBATh CTPATETHIO
JeMoHCTpHUpYyET NeMcTBUH M crTOCOOEH K
CIIOCOOHOCTh OIPEIETEHUIO MPAKTUYECKUX

ONPEEIATh B
pamKax BbIOpaHHOTO
aJIropuTMa BOIIPOCHI
(3amaun),
NOIJIEKAIIIE

MOCJIEJICTBUM MPEI0KEHHOTO
peIIeHus 3a1a4u.




nalpHenmen
JIeTaTLHOU
pa3zpaboTke u
npeiaraTh CriocoObl
WX pEHICHHUS.

[1K-2 3HaeT TEOPETUKO- YMmeer Bilageer onbITOM IUTAaHUPOBAHMS,
METOJIOJIOTUYECKUE | MOJEIUPOBATh OpraHu3aly Hay4YHO-
OCHOBBI HAY4HO- HAy4YHO- M CCIIEI0BATEIbCKOMN U
UCCJIEIOBATENILCKOM | HCCIEAOBATENbCKYIO | SKCIIEPUMEHTAIBHOM
u u JeSITETLHOCTH B PAMKaX PEIICHUS
AKCIIEPUMEHTAJIBHOM | AKCIIEPUMEHTAIbHYIO | aKTyaJIbHBIX BOIIPOCOB IO
JIEATEIIbHOCTH B paboTy B pamkax BEIOpaHHOM TTpoOIeMaTHKe
chepe oOpazoBanms, | IpoOOIEMATHKH MarucTepcKoil paboThI.

B oOsacTu (pusukw, MarucTepcKou
MaTeMaTUKH U JUCCepTaluu s
METOAMK UX peneHus
IpernojaBaHus B AKTyaJIbHBIX
udpoBo BOITPOCOB
o0Opa3oBaTenbHOI npodeccuoHanbHOMI
cpene; crocoobl JIeATETLHOCTH U
3¢ pexTUBHOTO HAyKH B 00J1aCTH
B3aUMOJICUCTBUS C buzuku,
JPYTUMH MaTeMaTHUKH, a
y4aCTHUKAMU TaKXKe METOJUK MX
nporecca. IpernojaBaHus B
uudposoit
o0Opa3oBaTenbHOI
cpene; GopMUpOBATH
METOI0JIOTUUECKUN
ammapar
UCCIIEI0BaHMS;
BbIOMpATH
ONTUMAJbHBIC
METOBI TIPOBEICHHSI
UCCIIEIOBaHMS U
00paboTKH ero
pe3yibTaToB; pelaTh
HCCJIEIOBATEIbCKIE
3aJ]auyl C y4eTOM
COJIEPKaTENIbHOTO U
yIIpaBJIEHYECKOTO
KOHTEKCTOB,
IPOTHO3UPYS TyTH
COOCTBEHHOTO
npodeccnoHanIbHOTO
pa3BUTHSL.

I1K-3 3HaeT cCOBpeMeHHOe | YMeeT BecTu Braneet onbITOM HCIIONIB30BAHUS
COCTOSIHWE HaYYHBIX | pa3pabOTKy MPOEKTa | COBPEMEHHBIX IU(POBBIX
UCCIIE/IOBaHUI B 0 TeMe TEXHOJIOTUI B HAy4YHO-
obnactu HCCJIEIOBAHUS U HCCIIEIOBATEIbCKOM
MaTEeMAaTHKH, BHEPSTH NeSITENIbHOCTH; HABBIKAMHU
busuKu, pa3paboTKH B COCTaBJICHUS U OPOPMIICHUS
UHPOPMATUKU U o0pa3oBaTeNbHBIN HAyYHO-TEXHUUECKON

IPOrpaMMHUPOBAHUS,

MPOLIECC, YUUTHIBAS

JOKYMCHTAllMHU, HAYYHBIX OTUCTOB,




METOJIMK HX PHUCKH U 0030pOB, JOKJIA/IOB U CTaTEeH 10
MIpENOJaBaHus; OrpaHUYECHUS. pe3yJibTaTaM BHEIPECHUS
TpeOOBaHUS K PE3yJIbTaTOB HAYYHBIX
COCTaBJICHHIO IIJIaHA HCCIICIOBAHUM B

1o pa3paboTke 00pa3zoBaTeNIbHBIN MPOIIECC.
MPOEKTA MO TEME

Hay4YHO-

HCCJIeIOBATEIbCKOM

paboTHI.

OuneHoYHbIeCPEICTBAN LIKAJIA OLlEeHUBAHUSA
(cxemMa peldTHHIOBOI OLIEHKH)

OnenunBaemMbie

Ne OueHo4HOe cpeacTBO Banabl
KOMIIeTeHIINHU

CemecTtp

1 | PazpaboTtka TecTa Ha OCHOBE 10 YK-1, I1K-2-3 33
caMOCTOITEILHO co3aaHubix KM u
aHaJIN3 €ro PEe3yJabTATOB IPU TIOMOIIN
LibreOffice XForms

2 | Pa3paboTka TecTa Ha OCHOBE 10 YK-1, IIK-2-3 33
CaMOCTOSITENLHO co3aaHHbIX KM u
aHaJIN3 €ro PEe3yJabTATOB IPU TTOMOIIN
NextCloud Forms

3 | Pa3paboTka Tecta Ha OCHOBE 20 YK-1, [IK-2-3 33
camMocCTOATeNbHO co3gaHHbIXx KM n
aHaJlu3 ero pe3yabTaToB MPU MOMOIIU
iTest, NetTest unmu Moodle (1Ba cpencraa
Ha BbIOOP MCIIOJIHUTEIS)

4 | Pa3zMmenienne caMOCTOSTEILHO CO3IaHHbBIX 5 VK-1, I[IK-2-3 33
KIMog B B/] cuctembr WebUCS
5 | AHanm3 pe3yabTaToOB TOTOBOTO TECTA M3 5 YK-1, I1K-2-3 33

cucrembl WebUCS mipu momoiu
AQHAJMTHYECKHX 3aIPOCOB

6 | PamxupoBaHue peCIOHIECHTOB I10 10 YK-1, IIK-2-3 33
BbIOpaHHOMY TecTy B cucteMe WebUCS

WroroBast olieHKa Mo TUCHUILINHE ONPEEsieTCs MPEroaBaTeieM Ha OCHOBAaHHHM CYMMBI OAJIJIOB,
HaOpaHHBIX CTYJCHTOM B T€UEHHE CEMeCTpa U MEePUOJl TPOMEKYTOUHOM aTTEeCTAIIHH.

2. OHEHOYHBIE CPEJICTBA

JlaHHBIH pa3zien coNepKUTTUIIOBBIE KOHTPOJIbHBIE 3alaHUs WK MHbIE MaTepUallbl, HEOOXOAUMBbIE
JUTSL OLICHKY 3HAHUHM, YMEHUH, HaBBIKOB U (WJIM) OMBITA I€ATEIbHOCTH, XapaKTEPU3YIOLINX ITalbl
(dopMHpOBaHUs KOMIIETEHIIUI B MPOLIECCe OCBOEHHs 00pa3oBaTenbHOM mporpaMMbl. Onucanue
KaKJIOTO OLIEHOYHOT'O CPEICTBA COAEPKUT METONYECKHE MAaTEPUaIbI, OIPEIEIAIOIINE TPOLIEAYPBI
OLICHUBAHMsI 3HaHUH, YMEHUH, HAaBBIKOB U (MJIM) OIBITA IEATEIbHOCTH, XapaKTePU3YIOIUX ITallbl
(dbopMUpOBaHUS KOMITETEHITHH.

HepequL OIICHOYHBIX CPEACTB, MaTCpUaJIbl KOTOPBIX MPEACTABJIICHEI B JAHHOM pa3aiciic:

1. Pa3zpaboTka Tecta Ha OCHOBE caMoCTOATENbHO co3aaHHbIX KM 1 aHanu3 ero pe3ynbTaToB Mpu
nomortu LibreOffice XForms



2. Pa3zpaboTka Tecta Ha OCHOBE caMOCTOATENbHO co3aaHHbIX KM 1 aHanmu3 ero pe3yabTaToB Ipu
oMot NextCloud Forms

3. Pa3paboTka Tecta Ha OCHOBE caMOCTOATEIHHO co3aaHHbIXx KM 1 aHanmu3 ero pe3yabTaToB IpH
nomortu iTest, NetTest unu Moodle (1Ba cpencTBa Ha BBIOOP HUCIIOTHUTEIIS)

4. Pazmemenne camocTosTebHO co3aanabix KMMos B B/ cuctembr WebUCS

5. AHanum3 pe3ynbTaToB roTOBOro Tecta u3 cucteMbl WebUCS mpu moMoImy aHaIUTHYECKIX
3arpocoB

6. PamxupoBaHue peCIOHICHTOB 110 BRIOpaHHOMY TecTy B cucteme WebUCS



