degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: STEM-o6pa3oBanue
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa MHHOBAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: M.T. MamikoBa, AOLIEHT

[Iporpamma obcyxneHa Ha 3acefjanny Kadelpa MHHOBAITMOHHBIX 00pa30BaTeNbHbIX TexHonmorui 13.05.2025



AHHOTANMA

Hucuunmna «STEM-o0pa3oBanue» HampaBieHa Ha (OPMHPOBAHHE Y MAaruCTPaHTOB 3HAHWN U HAaBBIKOB,
CBSI3aHHBIX C MHTETpaluell HayKW, TEXHOJOTWH, HH)KEHEPHH M MaTeMaTHKH B 00pa3oBaTelbHbIM mpouecc. B
paMKax Kypca paccMaTpuBAalOTCsl COBPEMEHHBIE METOAMKH M MoaxoAsl K peanusauunu STEM-nporpamm,
0COOCHHOCTH NMPOEKTHOM NEATETBHOCTH U MEXIUCUUIUTMHAPHOTO o0y4yeHus. Ocoboe BHUMaHHE YAESIETCS
Pa3BUTHIO KPUTUYECKOTO MBIIUICHUS, TBOPYECKUX CHOCOOHOCTEH M MPAKTUYECKUX YMEHHUI OO0ydYarolIHXCs
yepe3 HMCCIIEAOBATeNIbCKYI0 U AKCIEpPUMEHTaNbHYI0 paboTy. JlucummuimHa crnocoOCTBYyeT MOATOTOBKE
CHEUHAINCTOB, CMNOCOOHBIX 3(dexrnBHO npuMeHITh STEM-monxonsl [uisi TOBBIMIEHUS KauyecTBa
00pa3oBaHMs U MOATOTOBKU 00yYarOIUXCs K BEI30BAM COBPEMEHHOTO MHpa.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

®opmupoBaHue NpodecCHOHATBHBIX KOMIETSHIUH I peIleHHs PealbHBIX MPOoOIeM MOCPEACTBOM
MEXAVCIMILIMHAPHOTO TOAX0AA.

3agauu AUCUMIIHHBI
1. O3HaKOMHTH MarucTpaHTOB ¢ KoHUenuueil u npunuunamu STEM-o6pa3oBanust.

2. W3yuynth MeTOABI M TEXHOJOTUH WHTErPAllMU HAyKH, TEXHOJOTMH, WH)KCHEPHH M MAaTEeMaTHKH B
o0pazoBarenbHbBIN mporiecc.

3. Pa3BuTh yMEHUS MPOEKTHOM U HCCIeI0BaTeNbCKON AesiTenbHocTH B pamkax STEM-noaxona.
4. ®opMupoBaTh HABBIKM MEKAUCIUIIMHAPHOTO 00YUYEHUS U COTPYIHUYECTBA.

5. ConeiicTBoBarhb pa3BUTHUIO KPUTHYECKOI'O MBILUIEHUS, TBOPYECKUX u
MpOOJIEMHO-OPUEHTUPOBAHHBIX HABBIKOB y 00yYaIOMINXCS.

6. IloaroroBUTh MarucCTpaHTOB K MPUMEHEHUIO COBPEMEHHBIX I€IarOTHUYECKUX TEXHOJIOTHH |
pecypcoB B STEM-o6pa3zoBanuy.

7. CnocoOcTBOBaTh (OPMHUPOBAHUIO KOMIIETECHIIUH, HEOOXOAMMBIX JUIS TOJATOTOBKH YyYalllUXCs K
podeCCHOHaTBHOM S TEIHPHOCTH B YCIOBUSX HAYYHO-TEXHUUYECKOTO IIPOrpecca.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kox 1 HanMeHOBaHHME KOMITETCHIIUH WHpukatopsl 1OCTHKEHHUS KOMITIETCHIINT
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
KBaIM(UKALMK, TTPO(PECCHOHATEHOMY POCTY M |BOCIPHHUMAS COLIMAJIbHBIC, THHUYECKHE,
PYKOBOZICTBY KOJUIEKTHBOM B chepe cBoe KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs
po(heCCHOHATIEHON JNEATENBHOCTH, TOJEPaHTHO |OITK-5.2  Brageer  HaBBIKOM  PYKOBOACTBA — MaJbIM
BOCIIPMHHMMAs COLUAIbHBIC, STHUYECKUC, KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON

KoH(eccHOHANbHbBIE ¥ KYIbTypHBIC PA3IIUYUS | e TebHOCTH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
[1K-1 CrocoGen craButh, GopMann30BbIBaTh U |MHOOPMAIMIO 00 aKTyasbHBIX PE3y/bTaTaX UCCIIEOBAHUN B
pelars 3a/1a491, B TOM YUCJIe pa3pabarTbiBath U |PAMKaX TEMAaTHYECKOH 00IacTh CBOEH NpodeccHoHanbHOM
WCCIIeIOBAaTh MaTEMAaTHYECKUE MOICTH NEeSTENbHOCTH

U3y4aeMbIX SBICHUN U TPOLECCOB, CUCTeMHO  |[TK-1.2  CmocoGeH  BbIABUTarh  I'MIOTE3bl,  CTPOHTH
aHAJM3MPOBATh HAy4YHBIE IPOOJIEMBI, IOIYYaTh |MaTeMaTHYECKUE MOJEIM JUIi  OINUCAHUS — U3ydaeMbIX

HOBBIE€ HAy4YHBIE PE3YILTATEI SIBJICHUI U MTPOILIECCOB, OLICHNUBATH KA9€CTBO pa3paboTaHHOMN
MoOIenu
[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
TIK-2 CnocoOeH caMOCTOSTEIbLHO WIH B HCCICNO0BAaHUS CaMOCTOATCIbHO HMJIM B COCTaBE HAy4dHOIO
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH [1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalMi0 Pe3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETb:

- OCHOBHBIE IPUHIUIBI U KoHIenuu STEM-o0pa3oBanus;
- COBpEMEHHbIE METO/Ibl M TEXHOJIOTUH HHTETPAIIMY HAyK B 00pa30BaTENIbHBIN MPOIIECC;

- OCHOBHI IPOCKTHOW U UCCIIEJIOBATENHCKON AesTenbHOCTH B STEM;

- 0COOCHHOCTH MEXIUCIUILTUHAPHOTO O0YUCHUS;
- COBpeMeHHbIe 00pa3oBaTeNbHbBIC PecypChl H H(POBBIE TEXHOIOTHH, TpuMeHsieMble B STEM;
- TpeOOBaHUS K KOMIIETEHITUSM oOydatonuxcst B ycnosusix STEM-o0pazoBaHusi.

- pa3pabarbiBath 1 peasin3oBbiBaTh STEM-ITpoeKTh U ydeOHBIC TUIAHBL;

- IPOBOAUTH HUCCJIICAOBATCIBCKHUC U SKCIICPUMCHTAJIbHBIC 3aHATHA,

- IPUMEHATh MEXIUCIUIUTHHAPHbIE OAXO0/bI B 00YUECHUH;
- MCIOJIB30BAaTh HU(POBBIE U TEXHUUECKHE pecypchl Wi noanep:kku STEM-o0yuenus;
- OIICHHUBATh Pe3yNbTaThl 00pa3oBaTeNbHOM AesTenbHoCTH 10 STEM-Hanpasnenuto;

- (I)OpMI/IpOBaTB y 06yanoumxcsI HaBbIKUM KPUTUYCCKOI'O MBIIIJICHUA U PCHICHUS np06neM.

BJIAJIETD:

- METOJMKAMU NPOEKTHOH JIeATeIbHOCTH 1 3KCIEPUMEHTAILHOTO 00y4eHNs;

- COBpEMEHHBIMHU LHU(POBBIMU HHCTPYMEHTAMH U 00pa30BaTeIbHBIMU IIaThopMamu;
- TEXHOJIOTHSIMU MHTETPALMH PA3TUYHBIX YUeOHBIX AUCIUILINH;
- HaBbIKAMH OpPTraHU3alWH KOJUIEKTUBHOM U KOMaHIHOU pabOThI;
- KOMMYHHKAIIHOHHBIMH KOMITIETCHIIUSIMH JJIs1 COTPYAHUYECTBA C KOJUIETaMU U 00y4YarOIUMHUCS.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Hayunbie OCHOBBI u METO/IBI 5 10
WCCIICIOBAHMS.
) TexHOoNOTHYECKUE  HMHCTPYMEHTHI U 5 10
IpOrpaMMHPOBAHHE.
3 [TpoexTupoBanue u co3laHue 5 10
WH)XEHEPHBIX PElICHUH.
4 MareMaTuuecKkuii aHaaW3, JOTHUKa U 5 10
MOJIEIINPOBAHHE.
5 Pemenne MPAaKTHYECKUX 3a1a4 5 10
WHTETPUPOBAHHBIM TIOIXOJIOM.
6 Pa3puTre KpPUTHYECKOTO MBINUICHUS | 5 10
KOMaHIHO# paOOTHI.




Wtoro wacos

30

60

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. HayyHble OCHOBBI U METO/IBI UCCIIEOBAHHUS.

OCHOBHBIE IPUHIUIIBI HAYYHOTO O3HAHMS, TIOCTAHOBKA I'MITOTE3, IIPOBEIEHHE IKCIIEPUMEHTOB, cOOp
U aHaJU3 JaHHBIX, HOPMYIHPOBAHUE BHIBOOB.

2. TexHomOrM4YECKUE HUHCTPYMCHTBI U ITPOrpaMMHUPOBAHUC.

OcBoeHHE COBPEMEHHBIX TEXHOJOTHWH, paboTa C anmapaTHbIM OOECIIEYeHHUEM, HM3YUEHHUE SI3BIKOB
[IPOrpaMMUPOBAHUS U CO3/1aHUE IPOTrPaMMHBIX IPOAYKTOB Ul PELIEHUs 3a1ad.

3. [IpoexTrpoBaHue U CO3aHIE HHKEHEPHBIX PEIICHUH.

Pa3paboTka TEXHMYECKHX MPOEKTOB, MOAEIMPOBAHUE KOHCTPYKIMH, MCIOJIB30BAaHUE MH)KCHEPHBIX
METOJIOB JIJIsl CO3JJaHMsI M TECTUPOBAHUS IIPOTOTUIIOB.

4. MareMaTu4eCKuH aHaJin3, JIOTUKa U MOACIIMPOBAaHUC.

Hcrnonp3oBaHne MareMaTHIeCKHUX MCTOAOB IJIsI aHalln3a JaHHBIX, ITOCTPOCHUC MOI[eHeﬁ CHUCTEM H
IIpoHecCOB, Pa3BUTHUEC JIOTHUICCKOTO MBIIJICHUA IJIA pCIICHUA 3a1a4.

5. Pemenne npakTudyeckrx 3a7ad HHTETPUPOBAHHBIM MTOJIXO/IOM.

[Mpumenenue 3nanmid U3 pa3HbIXx obmacteit STEM [u1st KOMIUIEKCHOTO PelIeHHs pealbHbBIX MPOOIeM,
pa3paboTKa NPOEKTOB C YUETOM HECKOJIIBKUX IUCLHUILIINH.

6. Pa3zBurne KPUTHYCCKOT'O MBIIIUICHUA U KOMaH,Z[HOfI pa6OTBI.

Ananu3 wuH(QOpMAaNMM, OLEHKAa aJbTePHATHB, INPHUHATHE OOOCHOBAHHBIX PELICHHWH, a TaKxKe
3 eKTUBHOE B3aMMOJICHCTBHE B IPyMIIaX M YIPABICHUIO IIPOESKTaAMH.

5. Onucanue MaTepHaJ’leO-TeXHI/I‘leCKOﬁ 633]:1, HEe00X0TUMOM 115l OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCHUILInHe (MOIYJII0)

CranpaptHas ydyeOHasi ayIuTOPHsl, OCHAILIEHHAs: 000pYIOBaHUEM JJIsl IPOBEACHHS MTPE3CHTALIUH.
JIOCTYT K 3JIEKTPOHHBIM y4eOHBIM MaTepHaiaM HOCPEICTBOM PECYPCOB MOIIEPKKH EKTPOHHOTO
oOyuenus LIIIIO M®PTHU u naprHepckux 00pa3oBaTeiIbHBIX IUIOMAA0K. DOpMaThI PEICTABICHUS

AIIEKTPOHHBIX YUEOHBIX MaTepPHAaJIOB: B BUJIe MAacCOBBIX oHMaiH KypcoB (MOOC) B cucreme
JUCTaHIMOHHOTO OOY4EHHs IPOBaiIepa MacCOBBIX OTKPBITHIX OHJIAMH KypcoB. Ciymareito

HEOOXOAMMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMITBIOTEP.
[IpenonaBareno Kypca HEOOXOAMMO HAIMYHE JOCTYyNa aAMUHUCTpaTopa Kypca Ha LMS-miardopme k

Marepuaiam Kypca.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



OcHoBHas JIuTEeparypa

1. Bnacora, T.}O. STEM-o0pazoBanue: Teopus u npakruka / T.HO. BnacoBa. — MockBa: Akajgemus,
2020.-280 c.

2. UBanog, C.B. MunoBanmonusie Texnonoruu B STEM-o6pazosanuu / C.B. BaHoB. —
Canxkr-IlerepOypr: Iutep, 2019. — 256 c.

3. Kosznos, A.H. [IpoekTHas nesrensHocTh B STEM-06pazosannu / A.H. Ko3nos. — Mockaa:
IIpocsemenne, 2021. — 224 c.

4. Iletpona, E.B. Mexaucuuruaapustii moaxoq B STEM-o6pazosanuu / E.B. Ilerposa. —
Canxkr-IlerepOypr: Jlans, 2018. —300 c.

5. CmupnoBa, M.A. [ludpossie TexHonoruu B STEM-o6pazoBanuu / M.A. CmupHOBa. — Mockaa:
IOpaiir, 2022. — 260 c.

JomnonHurenbsHas auTeparypa

BacunbeBa, H. I. STEM-o6pa3oBanue: Teopus u npakruka / H. . BacunseBa. — M.: M3garenbeTBo
«IIpocsenienue», 2019.

2. Kysnuemnosa, T. B., CmupHoBa, . B. Uarerpupoannsie STEM-uccienoBanus B mikose //
Ileparoruka, 2018, Ne 3, c. 45-52.

3. Ileryxoga, E. B. I[Ipoexrhsiii Meton B STEM-o6pazoBanuu // CoBpeMeHHbIE TEXHOJIOTHH B
obpazoBanum, 2020, Ne 1, c. 58-63.

4. Usanoga, O. A. Pa3Butne Kputndeckoro MeinuieHus: B pamkax STEM-niporpamm // BectHuk
neJaroruyeckux Hayk, 2021, Ne 4, c. 72-78.

5. Jlebenera, M. U. Texunonoruu hopmupoBanus HaBeikoB XX Beka Ha ypokax STEM // O6pazoBanue
u Hayka, 2019, Ne 2, ¢. 34-40.

6. Huxonaes, C. B. Buenpenne STEM-00pazoBanus B cuctemy cpeinero oopaszosanus // Ilenaroruka
u ncuxonorus, 2020, Ne 5, ¢. 22-27.

7. CmupHoBa, E. 1., Ky3nenona, T. B. Meronuueckue ocobennoctu opranuzanuu STEM-3ansruii //
HNuanoBanmonHas mkoja, 2018, Ne 10, c. 15-21.

8. Kpeutora, H. C. STEM-o0pa3oBanue B pakTuke poccuiickoro nenarora // CoBpeMeHHast IIKoJa
Poccun, 2019, Ne 7, c. 12-17.

9. Ilerpoga, A. JI., Cepreea, U. B. Ucnonb3oanue UKT B STEM-o6pazoBanuu // MHGOpManmoHHEIE
TEXHOJOTHH B 00pa3oBanuu, 2021, Ne 3, ¢. 50-55.

10. 3axapoga, 0. A. Pa3sutue nnxxeHepHoro maituieHus B porecce STEM-o0yuenus // Texandeckoe
oOpa3zoBanue ceromus, 2020, Ne 4, c. 40-46.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Ilnardopma BcTynutenbHbIX UcibITannii Ouztex-Jlumes: https://Ims.ftl.name

2. Topran «®okchopa. Ypokn» — OecriiaTHbIe BUICOYPOKH U MaTepUaIIbI 110 MaTeMaTHKe, (QU3HKE,
nporpammupoBanuio u 1pyrum STEM-auctunnunam. Caiit: foxford.ru

3. HauwmonansHbiit mpoekt «O0pazoBanue» — pazaen STEM-o0pa3oBanus ¢ yueOHbIMI MaTepHalaMU
Y METOIMYECKUMH pekoMeHarmsamu. Cait: edu.gov.ru

4. DnekrponHas oubnuoreka «KnubdbepJleHnHKa» — Hay4HbIE CTaTbU U myoOnukanuu mo reme STEM.
Caiit: cyberleninka.ru

5. Owunaita-kypc «Beenenue B STEM-o6pa3zoBanue» Ha miatdopme Coursera, ¢ pycCKUMU
cyorturpamu. CaifT: coursera.org

6. Caiir «PJI1L» (Poccuiickoe ABMKEHHE MIKOILHUKOB) — COJEPKHUT MPOEKTHI U MaTepHAIIBI 110
STEM-nanpasneausam. Caiit: rdsh.rf

7. Inardopma «Y4u.py» — HHTEPAKTUBHBIC 3aJJaHUSI H KypCHI 10 MAaTEMaTUKE U €CTECTBEHHBIM
HayKaMm JUTst KoJibHuKOB. Caiit: uchi.ru

8. DnexrpoHHbI xxypHan « MHpOpMannOHHBIE TEXHOIOTUU U 00Pa30BaHUE» — COIEPKUT CTAThU U
0030ps1 o STEM-o6pa3oBanuro. CaiiT: it-obr.ru

9. Pecypc «IIpoekropus» — obpa3zoBarenbHas aTgopMa ¢ MaTepuaiaMu U KypcaMu 10 HHKEHEPUH
u TexHonorusM. Caiit: proektoria.online



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YOTCA MYHBTHMCHHﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO y‘{C6H01"O BUICO
B CUCTEMAX JUCTAHIIMOHHOT'O O6y‘~IeHI/I$I.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUMA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAnaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpenoAaBaTesto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
ka(eapa MHHOBALIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHMA
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: M.I. MamkoBa, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHUUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIESITEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHATBHOM

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

[IK-2 CnnocobeH caMOCTOSTEIIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaToOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMVKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynbrare n3ydenus auciuiuinabl «STEM-o00pa3oBanuey o0ydaromuiicst JomKeH:

3HATb:

- ocHOBHbIE NpuHLMIBL U KoHUenun STEM-o0pa3oBanus;

- COBpEMEHHbIE METO/Ibl M TEXHOJIOTMH MHTErpalliy HayK B 00pa30BaTesIbHBIN MPOIIECC;

- OCHOBHI TIPOSKTHOW 1 UCCIIEJIOBATENHCKON AesTenbHOCTH B STEM;

- 0COOCHHOCTH MEXIUCIUILTUHAPHOTO O0Y4CHUS;

- COBpEMEHHbIE 00pa30BaTebHbIE PECYPChl U HU(PPOBBIE TEXHOIOTHH, TpUMeHsaeMbie B STEM;
- TpeOOBaHUS K KOMIIETEHITUSM oOydatonuxcst B ycnosusix STEM-o0pazoBaHusi.

yMeThb:

- pa3pabarbiBath 1 peasin3oBbiBaTh STEM-IIpoeKThI U ydeOHBIC TUIAHBL;

- IPOBOJUTH MCCIIEN0BATENBCKUE U OKCIIEPUMEHTAIIBHBIE 3aHATHS;

- IPUMEHATh MEXIUCIUILUTHHAPHbIE IOAXO0/bI B 00YUIECHUH;

- MCIOJIB30BaTh HU(POBBIE U TEXHUUECKHE pecypchl Wi noanep:kku STEM-o0yuenus;

- OIICHHUBATh Pe3yNbTaThl 00pa3oBaTenbHOM AesarenbHocTH 10 STEM-Hanpasnenuto;

- (hopmupoBarh y 00yyaromuxcs HaBbIKM KPUTHYECKOTO MBIIIJICHUS U PELICHUS POOIIeM.

BJIAA€Th:

- METOJMKAMU MPOEKTHOH JIeATeIbHOCTH 1 3KCIEPUMEHTAILHOTO 00y4eHUs;

- COBpEMEHHBIMHU LHU(POBBIMU HHCTPYMEHTAMH U 00pa30BaTeIbHBIMU IIaThopMamu;

- TEXHOJIOTHSIMU MHTETPALUMH PA3TUYHBIX YUeOHBIX AUCIUILINH;

- HaBbIKAMH OpPTraHU3alWH KOJUIEKTUBHOM U KOMaHIHOU pabOThI;

- KOMMYHHKAIIHOHHBIMH KOMIIETCHIIUSIMH JJIs1 COTPYAHUYECTBA € KOJUIETaMU U 00y4YarOIUMHUCS.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. Packpoiite monsitue un ocHoBHbIE puHIUTIBI STEM-00pazoBanus.

. Kakue xiroueBbie kKoMnoHeHTHI BKrodaeT B cebst STEM-o0pazoBanue?

. OOBsicHHUTE POITb MEXIUCIUIUTHHAPHOTO nToaxoaa B STEM-o00pazoBanuu.

. KakoBbI 0cHOBHBIE MeTO/IBI TPOEKTHOH fesiTenbHOCcTH B STEM-00pazoBanun?

. Kakue coBpemenHnbie TexHoI0THH UCTIONB3YIOTCS B STEM-00yuennn?

. OnummmTe 3Tarsl OpraHU3aluy NCCIeI0BAaTEIbCKOTO IPOEKTa B 00pa30BaTeIbHOM IIPOLIECCe.
. Kak STEM-o06pa3oBaHuie criocoOCTBYeT pa3BUTHIO KPUTUIECCKOTO MBINUICHUS Y yUaIIuXcs?
. Kakue mudpossie pecypces! u mnardopmel npumMensitores B STEM?

9. Kaxk onienuBarp pe3ynsrathl ¥ 3 dexkruBHocTh STEM-00pazoBarenbHbIX Iporpamm?
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10. B uem 3axiouaroTcs 0COOCHHOCTH MHTETPALMH MHKCHEPHBIX TUCIUIUINH B IIKOIbHOE 00yueHHne?
11. Kakne xomnereHuu GopMupyroTcst y ooydarommxcs B paMmkax STEM?

12. OnumiuTe NPUHIMITEI OPraHU3aIuY TPYIIOBOI paboTel u coTpyaHuuectBa B STEM-npoekrax.

13. Kakum o6pazom STEM-00pazoBaHue TOTOBHUT yUYalIUXCsl K BEI30BaM COBPEMEHHOTO MHUpa?

14. Paccmorpure Biusane STEM-nonxoa Ha ipodecCHOHAIILHOE Pa3BUTHE TIEIaroroB.

15. Kakue cioXHOCTH M TIpo0OIeMbl MOTYT BO3HUKHYTH Tpu BHeApeHnn STEM-00pazoBaHus u Kak HX
MIPEOOTETh?

16. Onmmure nmpuMeps! yenemnoro npuMeneHus: STEM-npoekToB B 00pa30BaTeIbHbIX YUPEKICHHUSIX.

17. Kak ucronb30BaTh UTPOBbIE TEXHOJIOTHH U cuMyJsiiiiu B STEM-o0y4enun?

18. Kakue kputepun kauectBa npuMeHUMBI K MeTorkamM STEM-o06pazoBanus?

19. O6bscHuTE ponb auepa oOpa3oBarenbHON opranu3amuu B peanusanuu STEM-miporpamm.
20. Paccmotpute nieperniektuBsl pa3sutus STEM-o6pa3osanust B Poccuu u mupe.

[Mpumeps! OUIETOB:

buner 1.

1. OObsicHUTE pOH MEXAUCIUILTHHAPHOTO TIoaxona B STEM-o6pa3zoBanumu.

2. Kakum o6pazom STEM-00pa3oBaHre rOTOBUT y4alIuXcsl K BBI30BaM COBPEMEHHOTO MUpa?

buner 2.
1. Kakue xommnereHmu GopMupyroTces y oOydaromuxcst B pamkax STEM?

2. OObBsicHHTE POITH TUEpa 00pa30BaTEIbHOM Oprann3anuu B peanuzanuu STEM-nporpamm.
omuu bryma?

Kpurepun onennBanus

Onenka «otanuHO (10)» — 3aciy’KUBaeT CTYJCHT, OOHAPYKHUBIIUH BCECTOPOHHEE, CUCTEMATHYECKOE U
DIyOOKOoe 3HaHME Y4eOHOTO MPOrpaMMHOIO MaTepualia, CaMOCTOSTEIbHO BBIIOJHHUBILIUN BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHus, IIIyOOKO YCBOMBIIMI OCHOBHYIO U JIOTIOJHHUTEIIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MTPOrPaMMOM, aKTUBHO pabOTaBILMI Ha 3aHATUSAX, Pa3OUpPaIOLIUicS B
OCHOBHBIX HAYYHBIX KOHIEIIMAX 110 U3y4aeMOi AUCIMIUIMHE, TPOSIBUBIINI TBOPYECKHE CIIOCOOHOCTH
W HAay4YHBIH IOAXOJ B NMOHMMAHHM M H3JI0KECHUM Y4eOHOIO MPOrpaMMHOIO Marepuana, 4edl OTBET
oTiInyaercs OOrarcCTBOM M TOYHOCTBIO HMCIOJIB30BAaHHBIX TEPMHMHOB, a M3JIOKCHHE Marepuana B HEM
MOCJIEI0BATEIbHO U JJOTHYHO;



Onenka «ommmyHO (9)» — 3aciIyKHMBaeT CTYACHT, OOHAPYKMBILUII BCECTOPOHHEE, CHCTEMAaTH4ECKOEe
3HaHHE Y4eOHOTO MPOrpaMMHOTO MaTepuaia, CaMOCTOSTEIbHO BHIOJHUBIIMN BCE MPETyCMOTPEHHbIE
porpaMMon 3a/laHusl, TNIyOOKO YCBOMBIIMK OCHOBHYIO JIUTEpPATypy M 3HAKOMBIA C JOHOJIHUTEIBHOU
JTUTEPaTypoi, PEKOMEH/JIOBAHHON MPOrpaMMO, aKTHBHO pabOTaBIIMN Ha 3aHSATHAX, MOKA3aBIIHMA
CHUCTEMaTUYEeCKUI XapakTep 3HaHWH MO AUCUUIUIMHE, TOCTAaTOYHBIN Ui JalbHEHIIeH yueObl, a TaKkxKe
CIIOCOOHOCTh K HMX CAaMOCTOSATENBHOMY IIONOJHEHHWIO, 4Yel OTBET OTINYAeTCsl TOYHOCTBHIO
HCITOJIb30BaHHBIX TEPMHUHOB, a H3JI0KEHHE MaTepuaa B HEM MTOCJIE0BATEIBHO U JIOTHYHO;

Onenka «ommyHo (8)» —  3aciyXuBaeT CTYACHT, OOHApYKUBIIMKA [OJHOE  3HAHUE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAloIMid B OTBETE CYLICCTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJIHO BBIIIOJHUBIINN BCE IIPELYCMOTPEHHBIE IPOIrPaMMOM 3a/laHusl, YCBOUBILINI OCHOBHYO
JUTEpaTypy, PEKOMEHJOBAaHHYIO NPOTrpaMMOH, aKTHMBHO paOOTaBLIMA Ha 3aHATHSX, MOKa3aBILWI
CHUCTEMaTHYeCKUH XapakTep 3HaHWH 10 JUCIUILINHE, JTOCTATOYHBIN IS albHEHIIed y4eObl, a TaKkxKe
CHOCOOHOCTD K X CAMOCTOSITEIbHOMY MOTIOHEHHIO.

Ouenka «xopomo (7)» — 3aciyKHBAaeT CTYJICHT, OOHapyKUBIIUH JOCTaTOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He [OMYCKAloIMid B OTBETE CYLIECCTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJIBHO BBIIIOJHUBIINN BCE IIPELYCMOTPEHHBIE IPOIrPaMMOM 3a/laHusl, YCBOUBILINI OCHOBHYO
JUTEpaTypy, PEKOMEHJOBAaHHYIO NPOTrpaMMOH, aKTHBHO paOOTaBLIMA Ha 3aHATHSX, MOKAa3aBILWI
CHUCTEMaTHYEeCKUH XapakTep 3HaHWH 10 JUCIUILINHE, JOCTATOYHBIN /IS IalbHEHIIeH y4eObl, a TaKkxKe
CHOCOOHOCTB K X CaMOCTOSITEIIbHOMY HOIIOJTHEHHIO;

Omnenka «xopomo (6)» — 3acily)KUBaeT CTYIEHT, OOHapY)KUBIIMI JIOCTATOYHO TIOJIHOE 3HAHHE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAloIMid B OTBETE CYLIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJILHO BBINOJHUBIINN OCHOBHBIE IIPEAYyCMOTPEHHBIE NPOrpaMMON 3alaHus, YCBOMBILUI
OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO MPOrPaMMON, OTIIMYABIIHUICS TOCTATOYHON aKTHBHOCTBIO
Ha 3aHATHAX, NIOKA3aBUIMH CUCTEMAaTUYECKUN XapaKTep 3HAHUU 110 AUCLUIUIMHE, NOCTATOYHBINA IS
naybHeen y4aeosl;

Ouenka «xopomo (5)» — 3aciyKuBaeT CTYICHT, OOHAPYXUBIIMH 3HAHME OCHOBHOIO
y4eOHO-IIPOrpaMMHOT0 Marepuaja B 00bEMe, HEOOXOUMOM IS JalibHEHmeH yueObl U npencTosmen
paboTel mO mpodeccuu, HE OTIMYABIIUICA aKTHBHOCTBIO HAa 3aHATUSAX, CAMOCTOSTENIBHO
BBIMIOJIHUBLIMKM OCHOBHBIE IPEIYyCMOTPEHHBIE MPOrpPaMMOW 3aJaHHs, YCBOMBIIMKA OCHOBHYIO
JIUTEpaTypy, PEKOMEHI0BaHHYIO IIPOrpaMMOIi, OTHAKO AOIYCTUBIINN HEKOTOPbIE TOTPELIHOCTH IIPU UX
BBIIIOJIHEHUM M B OTBETe Ha 3adere, HO oOjajaromuii HEOOXOAMMBIMHM 3HAHUSAMHU IS
CaMOCTOATEJILHOIO YCTPaHEHUs AOIYLIEHHbIX IIOIPEIIHOCTEH;

OreHKa «yIOBJIETBOPHUTENBHO (4)» — 3acCiHy)XKHBaeT CTYIACHT, OOHApYXHMBIIMH 3HaHWE OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel WO mpodeccuu, HE OTIMYABIIUICS aKTHBHOCTBIO HAa 3aHATUSX, CAMOCTOSTEIHLHO
BBIITOJTHUBIIMK ~ OCHOBHBIE TPEJYCMOTPEHHbIE NPOrpaMMOIl 3aJaHus, YCBOMBIIMI OCHOBHYIO
JUTEPATypy, PEKOMEHIOBaHHYIO IPOTPaMMOH, OJJHAKO AOMYCTHBLIMN HEKOTOPHIC MOTPEITHOCTH MPH UX
BBINIOJTHEHUH M B OTBETE Ha 3a4yeTe, HO 0OIaaroniuii HeoOOXOIMMbIMU 3HAHUSAMM JUISL YCTPAHEHUS M10J
PYKOBOZCTBOM IIPETIOaBaTesl JOMYIICHHBIX MOTPEITHOCTEH;

OneHka «ymOBIETBOPUTEIbHO (3)» — 3acimyXHBaeT CTYJCHT, OOHApY>KUBIIMKA 3HAHUE OCHOBHOTO
y4eOHO-IIPOTPaMMHOTO MaTepHaia B 00bEMe, HeOOXOIMMOM ISl JalbHEUIIeH y4eObl U MpeacTosen
paboTel mTO mpodeccuu, HE OTIMYABIIMICA AaKTHBHOCTBIO HAa 3aHATUSAX, CAMOCTOSTENIBHO
BBIITOJITHUBIIMK ~ OCHOBHBIE TIPEIyCMOTPEHHBIE IPOTPAMMOM  3aJaHHs, OJHAKO JIOIyCTUBILUI
MOTPEIIHOCTH TPH UX BBIIIOJIHEHUU U B OTBETE Ha 3a4eTe, HO 00Ia a0l HeOOXOAMMbIMU 3HAaHUAMU
JUISl yCTPaHEHUs 1Ol PYKOBOICTBOM IPETIoaBaTessi HanOoiee CyIeCTBEHHBIX IOIPEITHOCTEH;

OueHka «HEyIOBIECTBOPUTEIBHO (2)» — BHICTABISIETCS CTYIEHTY, 0OHApY KUBIIEMY ITPOOEIIbl B 3HAHHUAX
WIH OTCYTCTBHE 3HAHUU [0 3HAYUTENILHOW YacTH OCHOBHOTO Y4eOHO-IPOTPaMMHOTO Marepuaia, He
BBIIIOJIHUBUIEMY  CaMOCTOSTENIBHO  IIPELYyCMOTPEHHBIE  NPOrpaMMOM  OCHOBHBIE  3aJaHMs,
JOITyCTUBLIEMY NPUHLIUIUAIBHBIE OITMOKH B BBIITOJHEHUU NPEAYCMOTPEHHBIX MPOrpaMMOi 3a1aHuil,
JOIYCKAIOIIEMy CYIIEeCTBEHHbIC OUIMOKM IPH OTBETE, U HE CIOCOOHOMY HPOAOIKUTH OOyueHHE WIIN
OPUCTYNIUTh K  NpPO(ECCHOHATIBHOM  NeATeNbHOCTH  ©0e3  JONOJHHUTENbHBIX  3aHATHH 1O
COOTBETCTBYIOLIEHN TUCLUILIMHE;

Omnenka «HeynoBiIeTBOpUTeNbHO (1)» — HET oTBera (OTKa3 OT OTBETA) WM NPEACTABICHHBIA OTBET
MOJIHOCTBIO HE COOTBETCTBYET CYLIECTBY COACPKAIIUXCS B 3aJaHUU BOIIPOCOB.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHunpoBaHHBIA 3a4eT MPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ouiete
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mpoBenenum 3adera  oOydaromiemycs
npenocrasisierca 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIIaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



