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1. HACIIOPT ®OHJIA OHEHOYHBIX CPEJACTB

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

HpOHCCC OCBOCHMS JUCHMIUIMHBI HAIIPABJICH HA OBJIAACHHUE CICAYIOIMMMHA KOMIICTCHIIUAMM

— CIIOCOOCH OCYIIECTBIISATh KPUTUUECKUN aHATN3 MPOOIEMHBIX CUTYalluii HA OCHOBE CUCTEMHOTO
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 udposoii oopaszosarensHoi cpene (ITK-2);

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

3).
Jtansbl popMupoBaHusa KoMneTeHUHid B mpouecce ocBoeHuss OINOIT
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
Ne Pazgesbl JMCHHUIIIMHBI @opvmpyembie (B TEpPMHHAX «GHATBY», KYMETh»,
KOMIIeTEHIIUHN
«BJIAJIETBY)
1 | Hudpossie maboparopuu VYK-1,IIK-2-3 | 3HaTh:
— (yHKIIMOHAJIbHBIE BO3MOKHOCTH
U POBBIX Ta0OPATOPHIA;
BIIQJICTh:
— METOJaMH UCII0JIb30BaHUS
uudpoBbIX Puznueckux JadopaTopuid
B 00pa30BaTEIbHOM IPOIIECCE IIKOJIBI
U BY33;
2 | Opranusanus IpOEKTHON U YK-1, [1IK-2-3 YMETB:
HCCIIEN0BATENbCKON — IPUMEHSATH TU(POBHIE
JESATEIbHOCTH C nabopatopuu Ui OpraHU3auu
WCIIOJIb30BaHUEM LIU(PPOBHIX MIPOEKTHOM M UCCIIEA0BATEIBCKOMN
naboparopuii JIEATEIbHOCTH MIKOJIBHUKOB;
Kpurepun oueHuBaHusi KOMIeTeHIM A
Kon . IoBbIlIEHHBI . .
IMoporosblii . Bbicokuii (IpeBOCXOAHBIN)
KoOMIIe- . (IpOABHHYTHIN)
(0a30BbIi1) yPOBEHD YPOBEHb
TeHI[UH YPOBEeHb
YK-1 Nwmeer CnocobeH K JleMOHCTpHpYET yMEHHE
TEOPETUYECKHE IIPUMEHEHHIO pa3pabaThiBaTh CTPATETUIO
IpeJICTaBICHUs 00 Joru4eckux GopM U | JOCTHIKEHUSI TOCTABJICHHOM 11eTN
0COOEHHOCTSIX IpoLEeayp B KaK MOCJIeI0BATEIbHOCTb I11ar0B,
CUCTEMHOI0 U nporecce MPEIBUIIETh PE3YNbTAT KaXKI0TO
KPUTHYECKOTO MBICJIUTENIbHON 13 HUX U OLICHUBATh UX BIHUSHUE
MBILLICHHUS. JeSITEIbHOCTH, K Ha BHEIIIHEE OKPYKEHHE
Crioco6eH K aHalu3y | OCYILIECTBICHHIO MJIAHUPYEMOU AESITENIbHOCTU U Ha
uH(popMaluuy, MIOKCKA aJITOPUTMOB | B3aHMOOTHOIIIEHUS YYaCTHUKOB
npoOIeMHOI pelienus ITOM AeATeNbHOCTH. Brnaneer
CUTYaIluH Kak MOCTaBJIEHHOM CIIOCOOHOCTBIO K
CUCTEMBI, poOIeMHO CaMOCTOSITEIBHOMY NPUHATHIO
BBISIBJICHHIO €€ CUTYalliu Ha OCHOBE | OOOCHOBAaHHOTO PEIICHHUS Ha
COCTaBJISAIOLIUX U JOCTYIHBIX OCHOBE COOCTBEHHOT'O CY)XJICHHS U
CBSI3€i MEXIy HUMH. | HCTOYHUKOB orieHkn naHpopmarun. CriocooeH
uH(pOpMaIIUH. BBIpa0aThIBATh CTPATETHIO
JemMoHCTpHpYyET JIEWCTBHI B CTIOCOOCH K
CHOCOOHOCTh OIPEEIICHUIO TPAKTUYECKUX

OTIPEIETISTh B
paMKax BBIOPaHHOTO
aJTopuTMa BOTIPOCHI
(3amaun),
MoJIJIeKaIe
nanpHenmen

MOCJIEACTBUI MPEAIOKEHHOTO
pelIeHus 3a1a4u.




NETAILHOU
pa3paboTke u
npeaiaraTh CroCcoObI
HX pelIeHus.

I1K-2 3HaeT TEOPETUKO- Ymeer Bnaneet onbiTOM miiaHupoBaHusl,
METOJIOJIOTUYECKUE | MOJCIIUPOBATH OpTraHu3aIuy HAYIHO-
OCHOBBI HAY4HO- Hay4YHO- HCCJIEIOBATEIBCKOM U
UCCJICIOBATEIILCKOM | MICCIIEAOBATENBCKYIO | SKCIIEPUMEHTAILHOM
u u JESITEIBHOCTH B paMKax pelIeHUs
AKCIIEPUMEHTATIFHONW | SKCIIEPUMEHTAIBHYIO | aKTYaJIbHBIX BOIPOCOB IO
JESITEIbHOCTH B paboTy B pamkax BbIOpaHHOM MpoOiieMaTuke
cdepe obpazoBanusi, | MpoOIEMATHKH MarucTepcKoi padoThl.

B oOytactu (pu3ukw, MarucTepCcKoi
MaTEeMaTUKH U JUCCEePTAIUU JIISt
METOJIUK UX pelieHus
IperoaBaHus B AKTyaJIbHBIX
uppoBoi BOIIPOCOB
o0pa3oBaTesIbHOI npodeccuoHanbHOM
cpene; crocoObl JESTEIIbHOCTH U
3¢ (HeKTHBHOTO HayKHu B 00J1acTH
B3aMMOJICHCTBHUS C buzukw,
JIPYTHMH MaTeMAaTHKH, a
y4acTHUKaMU TaK)Ke METOIMK UX
nporecca. IperoaBaHus B
uudposoit
00pa3oBaTenbHON
cpene; GopMUPOBATH
METOJI0JIOTUYECKUIA
ammapar
UCCIIEIOBAHMS,
BbIOMPATh
ONITHMAJIbHBIC
METO/IbI IPOBEICHUS
WCCJICIOBAHMS U
00paboTKu ero
pe3yJIbTAaTOB; peIiaTh
HCCIIeIOBATEIbCKUE
3a7]au¥ C y4ETOM
COJIEPKATENBHOTO U
YIIPaBIEHYECKOTO
KOHTEKCTOB,
MIPOTHO3HUPYS ITYTH
COOCTBEHHOTO
npogeccuoHaIbHOTO
pa3BUTHS.
T1K-3 3HaeT COBPEMEHHOE | YMeEEeT BeCTH BnaneeT ombITOM HUCIIOIB30BaHUSA

COCTOSIHHE HAyYHBIX
HCCIENOBaHUN B
o0nactu
MaTeMaTHKH,
¢bu3uky,
MH(OPMATUKH U
IpOTpaMMHUPOBAHUS,
METOAMK UX

pa3paboTKy MpoeKTa
0 TeMe
UCCIIEIOBaHMS U
BHEAPATH
pa3paboTKu B
00pasoBaTenbHbBIN
nponecc, yaduThbiBasd
PHICKH U

COBPEMEHHBIX ITU(POBBIX
TEXHOJIOTHI B HAy4HO-
HCCIIeI0BaTEIbCKOM
JIeATEIIbHOCTH; HAaBBIKAMH
cocTaBleHUS U 0(OPMIICHHS
Hay4YHO-TEXHUYECKOMN
JIOKYMEHTAIM1, HAYYHbIX OTYETOB,
0030pOB, JOKJIAJIOB U CTaTEH 10




NPENOIaBaHHuS; OTpaHWYCHUSI. pe3ysbTaTaM BHEIPECHUS
TpeOOBaHUS K pe3ylIbTaTOB HAyYHBIX
COCTAaBJICHUIO IIJIaHA HCCIIEJOBAaHUN B

1o pa3paboTke 00pa3oBaTeNbHBIN IPOIIECC.
IPOEKTA 110 TEME

Hay4HO-

HCCIIEI0BATEIbCKOM

paboTHI.

OueHovHbIeCpeACTBAN IKAJIA OLIEHUBAHUSA
(cxemMa peliTUHIOBOI OLIEHKH)

Ne OueHovHoe cpeaCTBO Bbanasl OnenuBaembie Cemectp
KOMIIEeTEeHIIUH
1 | BeimonHeHue 3aqaHuil 1a00paTOPHBIX 30 YK-1, [IK-2-3 23
3aHITUN
2 | llpakrrueckue 3aganus st CPC 20 VK-1, [IK-2-3 23
3 | CPC no u3y4eHuro TeOpeTuIecKoro 10 YK-1, IIK-2-3 23
Marepuaa

HTorosas oreHKa 0 JUCIUILINHE OIpPEACIACTCA MMPCIIOAaBaTCIICM Ha OCHOBAHHUU CYMMBI 6a.HJIOB,
Ha6paHHI>IX CTYACHTOM B TCUCHUC CEMECTPa U ICPUOJ HpOMe)KYTOqHOﬁ aTTCCTalluu.

2. OHEHOYHBIE CPEJICTBA

JlaHHBIH pa3zien colep>KUTTUIIOBBIE KOHTPOJIbHBIE 3aJaHNs WK MHbIE MaTepUallbl, HEOOXOAUMBbIE
JUISL OLICHKY 3HAHUM, YMEHUH, HaBBIKOB U (WJIM) OMBITA IE€ATEIbHOCTH, XapAKTEPU3YIOLINX ITallbl
(dbopMHpOBaHUs KOMIIETEHIIUI B MpoLiecce OCBOEHHs 00pa30BaTebHOM mporpammMsl. Onucanue
KaQKJIOTO OLIEHOYHOT'O CPEICTBA COAEPKUT METONYECKHE MAaTEPUAIIbI, OIPEIEIAIOIINE TPOLIEAYPBI
OLIEHUBAHMsI 3HaHUH, yMEHUH, HAaBBIKOB U (WJIM) OIBITA IEATEIHOCTH, XapaKTePU3YIOIUX ITallbl
(dbopMUpOBaHNS KOMITETEHITHH.

[lepeueHb OLIEHOYHBIX CPEJICTB, MaTEPHAJIbl KOTOPBIX MPEACTABIEHBI B JAHHOM pa3Jere:
1. BoimonHeHue 3a1aHuil J1abopaTOPHBIX 3aHATHUI

2. Ilpaktnueckue 3ananus st CPC
3. CPC 1o u3y4eHunto TeopeTUHYecKkoro MaTepuasia



